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0. AFART Ao 8 AIER IR WS
Chemical Calculation and Gaseous Molar Volume

TRV QI AT ST FA0S IS Anda AR S @ @ @ (mole),
AT SIS SFIF T N ‘(IR WS (molar volume) @R & sicds e sAfaieet 21 i
AT (T WY, A, WA TSAHT TR LR SPITSEE AT (Avogadro number) FREH Wi
QT I | SR IR NI, (T SIS @ @ A AT SHICSTICGT TR SN FA FRAT TR
LT SCAGAT T 2!
SI-SR% S 3 (A (Gram molecular Mass or Mole)

m:m@maw%mmmismmmmm,mmmmm
I 3 2| SRR A S ©F = 18.02 | TSR 18.02 g MW TR &% G (mole I RTHCA
mol) 2 |

SRS I G IR S0P SITT @ T @ <A 2ea I @ A &7 G
T S-SR O T qF T S 9 T | @ PR AReRE ©F 12 | SR 12 g I = g
AR ©F TG A 1 T o I |

mmm,wmw@mdmmww,ﬁ@mwm,@a,
W R ARG 2o (Rl 9T T | AT 8GN TS (G (T P [IZ© RSN A
S A SHRYIFSIS BAmd PR $F 6T[ T’ SR | ‘

T S B T, TR ARRE O = 16 | SR S MRSy fE-oRwE oY
T AT SOk «d SR OF = 16 x 2 = 32 | SO4d «w0E 16.00 g SCEW = 1 Q- HRe

o7 SR = | T~ G < 32 i S = | (S S DA, ‘_12:,3}'%)

(PO 1.008 g TS = 1 g ARANGP S JRCQICET = 1 (T g, 2016g
ZIHIE = 1 (T =Y WG |

ammm,wﬁﬁ@mmewmmmwmm,mmwﬁn
SfF R RS ST T I T | O S @R CFE O AR T 9 797 /| (@,
NaCl @R TFI eI 2R 58.51
-7 e Besifd (Origin of Mole Concept)

T (Mole) G S el : P~ SPAICS, 12 g FIIH 6.022 % 102 f5 347 o=y AT |
mmwmmamﬂwmmwwwm,wmwammmﬁw
2 | ‘T S-SR ©F 3T AIN-S, A @ Q- 2 | SRR,

(5) 1 GEFT H-*g 0 1,008 g FRCFTA 1.0 g =1 JRUGIE; AT 6.022 x 103 5 H-oy
QqCE | THH 1 (T Hy & T 2.016 g FREHCA 2 g W TRTYITS; «TS 6.022 x 107 5 2r2wgeem =g
AT |

(i)1N?'T"ﬂﬁ(Hzo)Wl&OlMgW(WC"T18g°ﬂﬁt¢@ﬁﬂ§;tﬂ?‘{lmﬂﬁﬁ?ﬂwg*’ﬁﬁt\?
6.022x 107 BARe e V) g;r( 20__.'2_3)

TR eFG @ OTedtd : (I 4 G2 g (T IS IR 6 e W |
1onamq,lmwma@mw,%@,@m@hmmmmmmm
ot Rl T | G RO S 6:022 10 B R @i W @i, @3 e
W(Ag*)wWWWWEWWmmlmolﬁamw
BRTST TS RS S 6,022 x 107 5 TG Soew T 1 W 1 mol PSR SR



Mobile User


AfgresTs TS 809

frfeR HaNrs #fTe FUS 9T FRNT (Faraday) RGTes Qe | ToMwR 1 mol TEIRA W 4
TS fage | e w@fe IPTRINS TFF (Chemical bond)-4% (P8 (IF FIR© 2 | SEE 1 mol IR
TS 6,022 x 10 5 T G |
#-7RYT (Mole number)
T : @A AR S G ¢ PR SMIcde SARAITE I A-AREEfE o A
W B2 WA S B0 SlIY TRANCE & ARCLT T TR 0T | (T IRYICP 'l i APPT M= |

M =R (g) Q-3.1: wmmﬁmzﬁ

" G R, 1 = S am-ett: ©F 41 &l o: o \ye/ ,

@, (?F)1802 (er) 1sozgvnﬁ
36 g I

(5) 36 g FIECHI (N RAT, n = E—l—r =3mol a1 | () 18-02&;,@) 188’”ﬁ

(2) 36 g “NF CIIFT SR, n = 3;:—”'?1 2 mol 1|

IR (IR SIS '8 TR (NI SITew (Molar volume of a substance & of a Gas)

AR (T RIS + G (NI ANTCER SRSTF GF SRR (T SRS 3971 & | Sew A
WqYl, SN @ BT @oid ST | IR 1 G SN 2R 18 g AN | SR S G e A
18 mL | SRR &I SREE MR IR SIS 200% 18 mL | SR sy SE 100°C S
| atm BTt @F% AR A & 30.6 L SRS W 90 | TOIR (7 SAGR Ao (IR e TR
30.6 L | APTRERS SIoITiRr SIS Sgis e e e el |

(5) TR TR SIS : fRfHE SIeIaTar @ BICe G CIFT AT WO I (IR S [
WICSPIG! T SN wFge TP ZCT-4FL SNl ¢ BIel 7 W G WROT AT
AN R 2N SR @ Bieet iR 0°C A1, 273 K @k 1 atm 51t 91 STP (9 O 22.4 L ¥ | WRA
25°C @ 1 atm BIC SITC CNIFIR SRISw 24,789 L 24 |
| SpITSTE! SRYT A SYTSINIG! FIF (Avogadro number or constant)

TG : R 9T 1 (AT TS TRAT 9 AT, (R FRYICF SOCSPIGT IRYT A SWCSPIG FI8
T 2 | BT 4, (I G G QRIS TPRIF (6.022 x 107 5) ] G2 (ITT! SR
G SIS HPRAT ST ACE | G N 741 fos a1 = | Rewrr wyrafng Syrsmings Tipies
SITSMIG! $3F NINSA9 ZCR | RISy A%S SReTee @ Syrermmig! 3RYT e Fr o7 AR 9R @
AT N = 6.022 x 107 T @ = |

TET SYITSTICE! SRAT I SHICSMIILG! < AT FoFeid fefa Fa1 e TR |

@2 N = 6.0221367 x 107 8 Tz |

T : @ & (1 g)mmeozleoﬁﬁmmmumm
WS 6.022 x 10° & Q@S WY AT | URE | (T RS S S 6.022 x 107 5
ZRgeeE wEw (H) @R | s%t, 1 @9 #iifS (H,0) 9, 18 g HyO @& T 6.022 x 107 5 Hy0 @@
Y ATF (@R |
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8obr T — RS o

&8F n, N ¢ N, G OIeotf & 5o : Bearey (AlCell =WIeda et RIS 1 VAT R, GAICAT T
TAES W RATE N 7T T I T | AR SCSPITG TR N, W4T BRFS %27 =1 1 mol
g W ToAFS W SRAT I @R @7 AT Ny = 6.022 x 102 269 N1 UISIIITG 5396
T ) RS Afm 3 eimreda weay wgm st o R <0 o Gewta N @@ w1 oy foF =0 | wdie
(T SRAT (n) 97 S TR TRAT N 9 W X7 07 | O N 8 N &7 W0 F4E A N =n x Ny |

TSTTCE! TRAT S R RS ¢

Importance of Avogadro number & Molar volume
SHICSTITCET FRAYT 6 SO (VAR SRS (A e Nfafss w1 siear 1w | @,
A GF (TR Y = G AN-SEE T = 6,022 x 102 Beg1=224L T (STP-CS)

Mﬂmawww=m—wﬁ |

6.022 x 10

6.022 x 10%
NP @ A I S R = e e

241
N[BT I AT RS (STP-(9) = st P

22
\(m/ﬂrmwﬁwqamw (STP-c®) =522+I;0:3

6. 1023
\(Y @el SR 1L quamﬂn=%—ﬁ

_ A- AR o9 (g)
() G ol o o7 = — o

TofIE T AR R RIS AR SoPTRR %41 0% |
(BT 16 + SICSIIE! FRAT, N = 6.022 x 107 T ¢ SRpgPy 2 007 KT | g 0T (200
«Q FRAT RPIFTg T 0T 1 e, <% e 13.7 e a1 =re @i (10 x 10%) 37|

T o @R =13 x 10°L
_ M oTws (g ok ) AR = 432x10's
TSITE! Lo ¥ AR FFRYT = 7.5 x 10°
TRYT, Nx = 6.022 x 10% = 602,200,000,000,000,000,000,000 (Rt wordiTs)
mm;@wm TREG  =15x10"m

AR O FAOT GFF (Atomic mass unit, amu) : 1 amu = 1.660539 x 107> o

R O, e = 9.10938 x 10725 = 5.485799 x 10 amu

TARAT21 | 3— «51E Ry
FHAI (P) R QO @lrarey femg : ot =515 £ 4 < et

| GR¥T, G SIS '@ ST TFRE! TSR ol : |
TS TTT20.3, < G GICAI e ©F 57 (Na = 23)
T : ETEAITTR A o = 23
< 1 g oy GRS = 23 g %A | @T® Np TS A1 Rmraie |
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Np RS FTEAT YT ©F = 23 g QUTH Np = SHICSMITTGT TR |
23 23

lﬁmmw=N—Ag=mg=3.82 % 10'23g (@) (TeR) |

ST : N3 SR B = 18.016 | Shavndd il L
ISR 1 mol 2 = 18.016 g N | pmtle g
1 mol “NfTS 6.022 x 102 5 &g a1 | Sl (D

AR 6.022 x 102 B ogm e =18.016 g

1ﬁmww=% =2.991697 x.1072 g (am) ()

FATES FPTA0 .11 g YRGS F(G 1 WeRr
T : 1 g AR OGS = 1.008 g TGS | SHTSPHITEN FRYT TS, 1 g A7 A 1 mol

SRS 6.022 x 10% 5 saarg A |

022 x 103
o1 g’mmw:iol—(;ﬂ;—= 5.974206349 x 10% 5 Tr¥ugICEw Y WE | (TH)

TAYFS F1-0.8 : 5008 W fire Aredl cAifdeom 55.6 mg ¥ = | &S wra ol I
N <6 T2
T : QIFIRS FIEEF 1 G = 12 g = 12 x 1000 mg 4

. 12 x 1000 mg IR = | (=1 I

1x55.6
;. 55.6 mg IEF = T2 x 1000 T P |

R 1 (T I A2 AT = 6.022 x 102

 1x55.6 6.022 x 10% x 1 x 55.6
" 12 x 1000 12 x 1000

6.022 x 10%° x 55.6
2% 1000 [0 e g

6.022 x 102 x 1 x 55.6
12 x 1000 x 500

=5.580386 x 10'® f5 <14 stz (Ba@R) |
TAAFS TPTT-10.€: 11 g I CIRSHIRTE 6 S QATp? MATQZ_«—VED
FAY : FEN TRAFIRE (CO,) <R A-IF ©F e 44 g |
R 44 g I TIRSHRCE ST AT, Ny = 6.022 x 1027

6.022x 102 x 11
s 11 g T TIREHIZCE &7 AT, N = m =1.5055 x 10215 (¥ew) |

NHWWW=

ers, 50015 rwe fore v @

RIS Vich 1 - R e R 3

5 SR sizany |
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TS T, : AT S BTt 1 o L, SERNCST 1 SO s e Ry

AN : AT SN, & Sl @ 51eAt 22.4 L M, 22.4 % 10% mL T @3 e Awrd e
@ 1 mol Wi 6.022 x 102 % =g vy |

T SIS 6 51T 22.4 x 10° mL AT ST FRYT = 6.022 x 108215 |

) ., ., 6022 x 107
| mL ST S AT =_274_:163_ ~2.6875 x 10715 | (B&R)

R G (F) @ BT oy e T, TR 7 WER & ST |

(=r)ﬁammm@mm,m%mmm&mmmm;meﬂ%ﬁ
wETem e S SfEre < T | S RIS SR (RIS G T |

HAYTFS 04716 g R O, T FAT Y ACF A 3T | NATC\Q—‘M’
T : SIS 27 (O7) <7 AW-Sefe ST T 32 g, DAT L ﬁzq@
w®eq, 32 g I 1 mol SFRETETR ST FRAT, N = 6.022 % 1021

, 6.022 x 102 x 166
. 16 g SIS W@ FRYT, N = 2 =3.011 x 1025 (T&R) |

STYTES S0 : FIT GIRSTHIRCES b S S A FICF N T |

wzcozmwmwmwmm|m44gcozm@macoz|mﬁﬁ,
< T TR #Aied & AT 6,022 x 107 6

TR 6.022 x 1025 CO, oA =44 ¢ MCQ-3.3: 1.008 g JRwmEwews b
44 T A ;
1, 1 99 CO, «ﬂﬁwm—m g

(®)601x 102 (%) 6.02x10%
(1) 6.022x10®  (F) 6.022x10%

= 73065426 x 10" g

07 : CO, 7 a5 98 ©F T 7.3065426 % 107 g1

YRS 0.5 | & SR 1.7 g SOTCARAT [T WHSH FS?

TG : ST (NH;) 0o Sieafes s o3 17 | TSR G (I ST SF T 17 g
& SR,

22.4
17 g SOCARET oo SEwes = 22.4 L o 1 g ST SEes ¥ == L
24 x1.7
- 17 g SOOI SRR T = = =224 L (889) |

TRFS TPT1-0.30 : 72 g “IfACS e (et A & b 1 Y e
I ¢ A (Hp0) @& IR o8, M= (1 x 2 + 16) g mol ™ = 18 g mol™

2
72g9ﬂmﬁﬁmﬁﬂtﬂﬂ,n=—7—nf“:r =4 mol

SR 1 mol ST SgE TR, N = 6.022 x 107 mol™
- 4 mol TS S9@ kAT, N = 6.022 x 10% mol™ x 4 mol =24.088 x 10251
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frmdf fRcer FCa1-0.5 : SUITSTIIE! RYT & G WASHSES P01 :
(i) Na = 6.022 x 10%%; (ii) STP-TS V= 22.414 L
TR0, (F) : 90 g ATS S T =1y @ Al <Afef & Wy [8: 5 mol ; :3.011 x 10°*% =g
T-0.3 (2) : 5 g #IFTS H 6 O e 3yt e S | [H = 1.008]
fo: H = 3.342584368 x 10755 0 = 1.671292184 x 10231%1

TET-0.5 () : 1 g HTET S 27w AT BT S | [8: 3.76375 x 10%]
TPT-9.5 (F) 2 16 g AT O, 1T T3 =Y A AR AT | f8:3.011 x 10 f5 =g
TAPTT-9.5 (8): 5 g COy WA G FA(B Y =2 [B: 6.8431 x 107 5]
HIPT-9.5(F) : AT SGF 2.2 g CO;, AEE S IS (A? fe: 1.12L]

TET1-0.3(%) : &N BT @ SIATI 2 g 0w o7t @7 b Wy Ay [8: 7.5275 x 107 8)
TP-9.5 (&) : 10 g CaCO3 (ATF 2 x 102°wqwlﬁmﬁm$mﬁquCaCO3mﬁ1?W9
f8: 9.967 g] (1. 1. Yo0d¢]
TE1-9.3(F) ¢ ST S 10 mL ST 0/ ©F 397 [6: 7.589 x 107 g]
HPTT-0.3(4) : & SIATER @ BT | mL RGeS &y A [8: 2.6883928 x 10° 5
HPT-0.(*) : ST ST @ BT 2 L e st s skt R <o | [8: 537678 x 107 5]
FPT-9.3(F) : S.T.P-TS 200 mL CO; e Tofb &Y ACF? [8: 5.3767857 x 10°' 5]
STPYT-0.3(8) : 27°C DIRER @ 750 mm(Hg) et 10 mL WHSCH CO, Tt TG W 2?
[8: 2.41542475 x 10°°5)
ET-0.3(5) : 27°C OIET ¢ 740 mm (Hg) ¥4 1.0 L SO, ST (G oY A2
f8: 2.3820574 x 1072 =g
TP-0.3() ¢ 27°C SHATER € 95.66 x 10> Nm™> 5151 0.001 1m’ TGS et 36 o
WTR? [8: 2.523096 x 107 5 =]
TPY-9.(F) : 27°C ST @ 0.987 atm 5171 | mL JIZCHITE 1T FAV Y HCR?
[8: 2.4146338 x 10" f5 (&m)]
-0 (H) : 30°C ST 740 mim (Hg) D71 25 mL (31 ST T S WCR?
[6: 5.8962 x 102 5 =)
TET1-0.3(B) : 20°C @ 0.54 g (BT MR 780 mm (Hg) BT 300 mL NRSTH S FRAGT
F5? [8: 7.7124 x 102'f5] [o1. 1. 2055)
Tpm-0.3(%) : 25°C @ 10kgCH4m120Lﬁﬁmmw|@ﬁﬁmm T SI9R IR F©?
[8: 3.76375 x 10°] (NEFT T, 2055]
TPT-0.9 (F) : 3006 7w frs aArFRb (AR 30 mg 376 2 | &Sl A Fofb FIET Aqwy

<5 T of foidfa T | [8: 5.0183 x 10'8 3]
TP-0.9(R) = 5005 42 e arm2B (AfFEa 55.6 mg %76 =7 | el wrwm ot 314 Avwy
<76 =7 O T wean | 8: 5.580386 x 10'315]
TPT-0.0(*) : G QA T TG 9w e f8: 5.01833 x 107 5]
AFP-0.8 () 9T {F A (A AR SR @ 51t I &fS TR 1 mg =¥ Irge =7 |
O @ feEr & I ol TEEATTE WY Seoy 2032 [®: 3.3455555 x 10'°f5 =g

TP-0.8 () : ITNSAT IR I <@g N I &4fo T/ 10 mg & @A, ©F oS
OIS & e SR Tof Wy Besty 2047 f: 9.29321 x 10'° 3]
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9. IRFAT ANFARREE VT QT IS Aot

Calculation of Molar Volume of Gases from Chemical Equation

I ANFSRET @A AT 2R (1) TP FHFA s (i) NS FAPA FrAcA
WFSIY 8 FITORE I FP1ITS T T T e s I | BIR QU G ST 1 e |
AT FAFI (Chemical Equation)

@I IS e Ty e AT e ¢ Semie oo ¢ e R 7y
S Bz @, @m 53 (+), O BT (o) @ TR 4 IR % ST AR AMFa
T | iR IFRINE AN ZE @A I R ST TROFTH IR A% S

@A, TAGEN W 8 WFEN T I g T o AW Teoig 3031 @ RS
e ¢ Beoltna R @ wdrares g, e ey wser Sriearet erer 41 2 |

2Hy(g) + Oa(g) — 2H20()

@I @ a3 TR IS TR el T Sae O eI I AT | O o7
8 [T AP FAPAT T AHS G 77 |

MCQ-3.4:16 g O, mwﬁwmm
9.3, TFN IFTRE TR (IR RS (#3011 x10%% (93011 x 10°F
Writing a Balanced Chemical Equation | () 2.03x 1026 (9) 2.03x 1028

e I 4ITe AT FAFINF TFSIE 8 TSRS F0H (11 T |

gy | KB Rt 1 RfeTs ¢ Beorm T Gk TR TFS (TR GRS I YT @
SOIF) T TG | TN IS [FTT 8 TS TATHR TRIFS (I &SI Forrer R St
5% () e = | WO F=E T (Skeleton equation) I | T,

Zn +  HCl — ZnCl,  + H,
for IEFfie e fore @rRe RIRTGITE

g3 | G3IF AW 8 TAHE RETs @ Teomma e afefS Gt ARNg TR FAH FAIT &Y
RfeTe ¢ TAATAT TRIFS (I AOF) G IS ToRF FRAT (9 TRYNF FRAA ) TPACS A | OIT
FRNFBTF EW I TS ANFA (Balanced equation) ICT | @, BATTR HIAFACA (1 IR TS
76 Cl *ay WIeR | 1R I HC) @7 SToidest 2 e Tou e Cl ARWIga el & | O3
TS ATORSE ™I | @, Zn+2HCI — ZnCl +Hy

foes TRl Swrzarr e RSy R oz ¢ THoRE FRa TR Q= P F40 == |

BAIEAL-Y | (AT TRTITT AFOCS NIBNEN 8 YRGS AT (AF SHICARA TeoAma T 2| @
e Awerge FAea ARt @7 Ty |

3T 4ot : U e T MG 8 TRGNE; G ReRE QNS 7T | O Goi TRES
TG N, 8 Hy | ToRIMTS SHICHIfams TReFs e NH; 1 oar Ridba wze aliead 20a fawa -

N +H; -— NH;

ST 4 : @ FNFACIT AT 8 TS 7] FAC (741 T, TIFCE NH; O3 ST FHCH 2 0T N-
SR TR TSAHCE T T | OIF TS H-A7 YT 6 T | O IAWE Hy @3 Fowwet 3
A ot afef CNter A ST AW & | T4 ATOS W% TN’ ot &1

N; +3H; -—> 2NH;3
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W—anmmwm@mwmﬁwmﬁNmmmm
TS 03 NRGT THRT @ N 0ol 91 27 | @ RFAR SO T Fiaeet @ I |

ST 4P+ URTA RGP 20T ST @ SRATE GRS FRIFS IAFTT NH; 6 O, | GoRs
@meﬁwmﬁammwmemoumﬁmmmﬁwqmﬁmq :

NH; + O, — NO + H,O

ummnﬁwwwemmwwmw,mﬁwNmmﬂNeo-ﬂm
SRYT ;g H-oRAIH SRYT P | @247 NH; @9 ST 2 6 NO &7 STt 2 @R Ho0 97 S 3
AT N-#1391 8 H-AR197 FRYT TS SN =07 T | (@9, ’

2NH; + 0,—>2NO + 3H,0 : ‘

mmmmo-mmmﬂmslmimmozmwiwmsﬁo-m

2d | QU TSRS FAFfS 20T e -
2NHj3 + %Oz — 2NO + 3H,0

ﬁ@wmmwmmmwwmmzwmwwww
s 2a: aNH; + 50— 4ANO + 6H,0 :

TENA e ¢ T (1o SREpPRIE AN ERE PR TEE ) O e S
ﬂzmmmmw?r()ammc@@wmwmﬁ@@%smmma@wmw@,

O SR T (1), WA SRR T (), T G T (aq) R TN G (vap) | 99 TAGE
TTORE AN fferam @ Teslitng (Ste SRy @I Fwaee! 14T <X -

4NH3(g) + 502(g) —> 4NO(g) + 6H0())
©.5.9 RfAF FARFa
Ionic Equation

CORRT 9 6 7 TS A AT FRIRT TR = HSF I90S P NaCl «F HIed
FTeTs AIRGE (AgNO3) T3 Q@IT T ST WETHot B Z0S (ROA0R] | @ ST ST 1 2geTT
e @RIZT (AgCl) | @ TR RS TR 7T FRECe! ST <51 T | @,

NaCl(aq) + AgNO;(aq) —> AgCl(s) + NaNOjs(aq)

amﬁmmﬁ-ﬁmmﬁﬁmwm|mamﬁme%@mmmmﬁw
GG AR T e FAFINE AR T I =1 g W &I, NaCl @ AgNO; =7
SR QT R TN G0 7T TR Ao A | W FR0A NaCl A Na® SR @ CI et
R AgNO; AT Ag" 1T 8 NO; SRWaee | amwd fifde gaet Agh s & CI” SR st
SGIM AgCl (s) %‘xﬂamww«wvmﬁmﬁ@wqﬁmea*WNo; SR H0T
SIRTHC (A IR | 9 AR ARSI TN e SR TR I T -

Na'(aq) + CI'(aq) + Ag'(aq) + NO; (aq) —> AgCl(s) + Na' (aq) +NOj; (aq)

BoftaR AP0 (7T TR, Na'(aq) '@ NO;~ (aq) W Tx s ST ST SICy; @A R
SRR P | P AT e P St A1 90 Bt AR A, GRete o S
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(spectator ions) ¥ 2 | @ R Na” (aq) @ NOj (aq) S W e SR | O WHE W AW
forr oA ffem G S e 209 fomaet - '
Ag'(aq) + CI(ag) —> AgCl(s)

wmmwmawmmwwmnwawmm
T T3 S AT TIPS ©F A TE TF TR 0 AL 00 A |
e R s T (R SATST G R I A AN N A ) P R

e Fatd H S 6 19 {0 OH S TS TF | (T4,
(3) PSR A T, FET, 41D © FIGRE R
(F) @RI e @ T AR W0y e e
H'(ag) + OH (ag) —> H0()
(4) SRR TGRS @ ZRGIE «fFre qavm T ffe -
AI(OH); (s) + 3H'(aq)-—> A" (ag) + 3H:0() -
(1) forz 41g '@ o1 AFPERR e gaeem ey ffewat :
Zn(s) + 2H (aq) —> Zn" (ag) + Ha(g)
(%) RIS D & AT T G Ty R |
CaCO3(s) + 2H' (aq)—> Ca’' (ag) + CO2(g) + H20 (D)
[(2) ifen = @ Remacess e |
(%) *GIPRIN SATeIRTeH G I 5 51l Faret rEivs R :
Ch(g) + 2I(aq) — 2CI'(aq) + L(s)
() BT SR (") @ CoRs AR (Fe ) @ T ffw
Sn?*(ag) + 2Fe(ag) —> Sn" (aq) + 2Fe’" (aq)
(1) (PR IR '@ TR (S7) S wey R - |
2Fe” (aq) + s* (aq) —— 2Fe(@aq) + S

038 TRNAIGT C1-PHCF @ LT

Use of Gay Lussac's Law in Chemical Equation

P e A B R )R s R R AR (AT T R 8 Teom T YT T | GO
ﬁﬁmﬁﬂﬁmmﬂ@ﬂwmnﬁwﬁmﬁmwwmmmnmm
WWWW,WG@WWWWWCWW@WGWﬁ
e 8 TATAR (RIFTIF SRS SO 1 IR 1| 9 cwrq Foye o TS e S ot <+ 589
T3 (g st @ B1ee) |

s, Ff® (I RS R (A0 TEATHR (T TRYT @ (T SIS T |

Q.ﬁ%mm@mwwwlmwmﬁﬁwﬁmwl

o, R T BRI AT GIFT TR ZT 31 P B Pl 9 a1 e 2
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FAYTFS TTPYT—0.53 : FAFAT WS, ST AT HASASEP 1T :

IR IRR ST W e IR MEhE wHRE WrT Tesy T ™| STPIS 100 L NO
T PG IS IS FOR NH;3 R TS A1 O, 7F oraes Tar

YS! (Strategy) : () 2¥w Rty wa oo e fries T3 | (}) 99w ffewe s
TRATTAR FRCPTST LD (T TRAT FIRTS 20 | (©) T (3-TPARR A WO GFR SFod F9E IR

PO I
A (Solution ) : &R ffewma ARwaafl fowae -

AR : 4NH3(g) + 502(8) —> 4NO(g) + 6H0(g)
T FoE 4 mol . 5mol 4 mol
STPTOS WIASH :  4x224L 5x224L 4x224L
T NH; @ SIew o
FNFAA WS, 4 x 22.4 L NO 7 &gfed &« NH; P Q@& = 4 x 22.4 L
4x224 x 100L
100 L NO =17 &igRea &7 NH; #1711 S{ae = X4X2§4 =100 L
RféFe 0, 97 SIS 4T -

AP WS, 4 x 22.4 L NO *17R7 &g &7 O, P &&= 5 x 22.4 L

5%22.4 x 100L
. 100 L NO It &gfisa &5 O, [T &IaTem = x4x2’2<4 = =125 L O, TR

TTFS TPT-0.5% : STPTS 60.0 L N, *IFT ¢ 200.0 L H, Fws fffe @ ey
IR REFR =t NH; 777 Seoly 331 20 | Teoly NH; @ WRISH STP-TS ¥ T3y Ridwn ey
Teoty ICH WS AFSATE IS T S JIYT AT |

Wl (Strategy) : (3) RfFafbs oRE T (WF NH; @7 9O @@ IAS A |

(R) T freet siliiea wre @ RfFwe @ AnF ©F Teom TR A0 Q@M T (N5 SErew 09 |

S (Solution) : AT Rfes Fawd == fawa=t

RN : N2(g) + 3Ha(g) — 2NHz(g)
RIS FE ¢ ] e 3 SRreq 2 e
fifm N, e : 60L 3x60L 2x60L
FSAR (-SSR *APT STSA 4 WS, :

STP-T® 60 L N, *I7™1 3 x 60 L 31, 180 L H, PR RIGIR 2 x 60 L 1, 120 L NH; eog ¥ |

TSR TeAM NH3 IR e (STP-(S) 120 L =04 | SR ffawm ooey sz H, 7 A9ed
(200 — 180) L = 20 L | &1 fferam cotg $eefg 120 L NH; 20 AR @@ 20 L H, S0P @M T3
WG WEew T(J = (120 +20) L = 140 L (¥&F) |

TATFS TPP—0.30: SATP-TS 200 mL H; *UF 8 160 mL Cl, *IF1 feris iroms
Tt | fRferar g P R oo wefiefe one | g R iftte I wrrew 2 i
40 mL T ; ¢ H, 9% WRIST | (716 (T, P FE CF-FFACFR NPT SIS ACF AN 3 |

WHS! (Strategy) : RfFb7 Tl ooy fire =3 |

Y (Solution) : B f[fewa wRwaa == et :

R © H@ +  Ch@ T Hci)

ST IFE ¢ | wRew 1 SRre 2 e
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2=rs, 200 mL H; @ 160 mL Cly; Rfewa «itd feeam ob smrew = (200 + 160) = 360 mL
ey e e e e s weifsfee Wit o1 Rfear o (6 smrew 26+ 360 mL |
WRR R oieE A b Aifvte s HCL 77 Aif¥rs g3gs =@ 40 mL H *7eT S[f#E
qF | o Ffermn Ifire H, ™ Smes =T = (200 — 40) mL = 160 mL @<k By HCI o=
SRS T = (360 — 40) mL = 320 mL | FAPA TS, :
Ha(g) + Ch(g —> 2HCI(g)
160 mL 160 mL 2 x 160 mL =320 mL
. T SASa S9oTS, Hy 3 Cly s HCl = 1603 160 32 x 160
A, 151221 @b G 7 Seire | RiFne 8 BeoAm PP SRS AFSIRR A0 T S
AT TATATG T (A1-TPTCHA 2717 SRS St ® TG 0 |

TR fTer FCRT-9.% : G 6 (T WSS :
TPU-9.¢ : STP-TS 1.0 x 10° L R 1 GOIae BIReS TR | TS S (N fires vy
f8: 4.463 x 10° mol]

TPT-9.0: STP-TS 1500 L N, 20S NH; g IS FS 6 H, e 2032 fe: 4500 L]
FPT-9.9 : 25°C € 1 atm 510 20 L 2R a5 @ 80 L SFEs o™ i 72i7a %9 992
SR T fepefba smred 3 %3 fB:60L]

[ 987 = 25°C-9 ¥om H,0 (owwaﬁawmmn

0.8 AT AT (ATF T R e el

Calculation of Volume of Gaseous product from Equation

I I R BoAT ATPT T OGS TR WO TAHS T AT (AT BATR
RIS #° S IR | AN G 7 AP T H FAT6a AT Goete] TP 0o 2 «

>, f¥R R oo TP ¢4 |
2. RfFares =9 (U0 (W TR 6H S |
©. T o T ¢ TeoATwa (I MATRA THF J92E I |

8. SPYTS TRATTHR (T TR (UF BF T TG (IF AT | RMDAC
¢. CYFETIR SRS T IR FA, v=%l

b. STP-T® T SO (39 FACS 0 ¢ FAER ST 5, P%\o% PTVmel
Wudl,  STP-€7 R, (NPT Seq = 22.4 L mol ™’ MCQ-3.5: 25°C‘ﬂ12395L

24.04 L mol™ 02 WW‘H’I{WW
(3)311)(1 (’*I)302x10
(1) 3.01x102  (9)321x102

20°C-49 €= (N RO
SATP-97 (T (N e = 24,789 L mol™!

FAYAFS TPT—9.58 : ARSI TS TRAF-AIHT WO VI :

I STERT (NaN;) Reaifers o N, 71 URol = 1 45.0 g NaN; RTaien 30°C @ 1.15 atm
510 TS WBR N, Si7PT ol e
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WHS! (Strategy) : ARUN OIS TAFAT B e RITTS ¢ SeAT EH G TRAT S
STP-TS (IFIR SIS FITS 203 | “Na RIRFTET ©F (A0 (R SRT (@9 I BeoAT ST Tt SR
I FACS RAF | AT WG SRGR WA 7157 NP PV = nRT 92T A0S 20H |

T (Solution) : B Rrarem R el et :

FWFE : 2NaN3(s) —>  2Na(s) + 3 Na(g)

@ERAT ¢ 2 mol _ 3 mol

NaN;-99 (@ = 65.0 g/mol
1 mol NaNj
65.0 g NaN;
A TS, 2 mol NaN3 (& 3 mol N, 77 el =7 |

IR NaNj3 -9 (S 3RAT = (45.0 g NaN3) x = (0.692 mol NaNj;

‘ 3 mol N2 N
. 0.692 mol NaN; (3 TeAg N, *xA (W AT = (0.692 mol NaN3) x m
= 1.04 mol N i1 |
Q¥ 30°C I, (30 +273) K. =303 K SIWI 6 1.15 atm 512 1.04 mol N, GRS 21,
nRT _ 1.04 mol x 0.08206 L. atm.K 'mol™ x 303 K

V= P 115 atm =22.5L (¥&7)

FANTFS TPP-0.5¢ : AT SERT @ BTt 15 L 4T TIRWHIZT 17 2gS IS F ot

IR I Tee e TRy
I : AR AV AeUfE O 8 AT WS SraR e R e fwaet <7 «

CaCOs (s) A, o) +  COz(g)
AR ST G (40+12+16 x 3)=100 (40 + 16) = 56 (12 + 16x2)=44
o : 100g 56 g =44g
(TR CHTR SIS (3767 3@) (357 <@) (*F™, 1 mol, STP-T$ 22.4 L)

WG TR Ca0 R OF WG | « TG 20S (7l T @,
N ST 8 BILA 22.4 L CO, “6a IR 100 g CaCO; TS

100 x 15 | :
" ISLCO; "MeWIW = "> g = 66.96 g CaCO;3 TS () |

TAYAFS FEP-0.50 : 5 AW KCI0; et Rifers 2o et oy ¢ 5ict 399 mL
SIHTE NG IR [K = 39, Cl = 35.5]

T : KCIO; @3 farare fifrar wiftead fyger -

2KCIo; A5 2kal + 30,

2x(39+355+16x3)g 3x32g

245 g 1,3 x 224 L (STP-TS)

245 g KCIO;3 @7 RIS STP-T® SfRA0e TRAR & =3 x 22.4 L =3 x 22.4 x 1000 mL

3 x 22.4 x 1000 x 5
SgKCIO @@R@mm  »  » =TS22 < 13715 ml, (BeR)

PI-F (TP) -23(F)
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TYFFS Y1059 : 210 g TRERT THLE (HgO) TS @ AR Sfre Seoty 31 T
& o ST Beety FCS B AR BN GIEE (KC103)-(F S Owt Tee 341 efcarer
[Hg = 200, K = 39.1] ' :
T : MRFO THRCRCS e egfon s famet
2HgO A, 2Hg + 02(p)
2(200+16)g=432¢ 16x2g=32¢g
FEAR 432 g HgO TS NGal T 32 g SACe |

32 x 21
S 210gHgO TS » » = =—3:B—2°—g=15.56gw@tﬁm

W BRI GRS 20e SRErem gfen e fae - Meq.s';logﬁweac
2KCIO; A, okal + 30 «F STP<® ¥Fo BFm CO
2(39.1+35.5 +48) g 3(16x2) g R Rt R B

=2452¢ =9%¢g (F)dzal,. . '«(inrﬁ)?fz.‘zlgL
HSAR 96 g SFHTE &IPS F41 I = 245.2 g KCIO3 XS | (1022 4L ;‘(;I)sz_n ,

2452 x 15. & T,
. 15.56 g SfHe &g 341 T4 = 245.2% 1356 g =39.74 g KClIO3 TS

96
. 39.74 g KCIO; &ramed | (B&9)
FAYFS TFT—0.5b : 184 g CaCO3 ¢ MgCO; 7 Repite Tae F0T 96 g ST el I |

RS CaCO3 ¢ MgCO;3 «F *1S3 AR (7 0 |
MY : T 39, Fepefbre CaCO; R =x g; . Rrpfbres MgCO3 @7 #fesi = (184 -x) g
e R T fawa

caco; 2> 1 CONg);  Mgcos - + COx (g)
(40+12+48) g (40 +16) g (Q4+12+48)g  (24+16)g
=100 g =56¢ -84¢g =40g

FReqe WS, 100 g CaCOs3 (I SROWATEF = 56 g CaO

. x g CaCO3 (TP SATIT ATF =%<6§gCaO
AR 84 g MgCO; (A0 R0 A3 = 40 g MgO
-, (184 — x) g MgCO;3 (VT ST AN =f'0—x11—84——ﬁgMgo

84
56xx  40x(184—-%x)
T R L

7x  5(184-x) _

o 2T = 12 T ent ww)

a1, 84 x 7Tx + 100 x 5 (184 —x) = 12 x 100 x 84 (JG&H FH)
1, 588x — 500 x = 100800 — 92000

3, 88x=8800 .. x=100
PRE-LT (L) -*4(Y)
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e, 184 g fa CaCO; Wt =100 g

100 x 100
. 100 g e CaCO; SR =137 =54.3478 ¢

TR Feefbre MgCO; @3 *oFa1 “AfFd = (100 — 54.3478) = 45.6522 g

B3 : eSS CaCO; WITR = 54.3478% GR MgCO3 Itk = 45.6522%

TAFFS TPP1-0.55: CaCO3 '8 MgCO; R 7.85 g T Wit At HCl «fice g3gs ¥
21 SYH 1.84 L CO, TR =1ew T | Repefbed CaCO3 '8 MgCO; @R wifamet ffa 3 )

Y : T 1, s x g CaCO;3 WR | o9k fed MgCO3 Wt = (7.85 —x) g |

B AWFF . CaCO; + 2HCI —» CaCl, + + H0
(40+12+16x3)g=100g 1 mol =224 L (S.T.P)
ANFA TS, 100 g CaCO3 (AT Ty =8 22.4 L CO, (STP-T®)
22.4
*. x g CaC03 (R Tl & === 5= L CO; (STP-T9)
R MgCO3 + 2HCI —>  MgCh + + H0
(243+12+16x3)g=843¢g 1 mol=224L (S.T.P-T9)
FNFAY WS, 84.3 g MgCO; (UF By =W 22.4 L CO, (STP-T9)
‘ 224 x (1.85-x)L
- (7.85 — x) g MgCO3 (UT® Beofg 7 = === (s o 0L o, (sTP-T9)
24xx  224x(1.85-%) _
S, o0 T 843 = 8

A,22.4x x 843 +22.4 x (7.85-x) x 100 = 1.84 x 100 x 84.3

T, 1888.32x + 17584 — 2240x = 15511.2

2072.8
r,351.68x =2072.8 ;q1, x = 351.68 5.894 g (&)

+. Reftd CaC0; Wite o = 5.894 g @& MgCO; SIT® = (7.85 — 5.894) g = 1.956 g (Bed)

FAYAFS FPPT-0.%0 : TARE 95% CaCO;3 TR | 7Y YXHEHRT <Fee 160 g @ g
FATS T4 WA BT @ BTt F& mL I GIRGHRS AN AR

YT : 100 g QA TR f49m 95 g CaCO;

. 160 g TAMIRIT CaCO; g = 9—51’%9 =152 g CaCO3
W e Al fama
CaCO;(s) + 2HCl(aq) — CaCly(aq) + H,O()) + CO2(g)
"100 g 4 44 g =224 L (291 Sqg)
100 g CaCO; T S TxS! @ 5105t CO, TeAg 2 22.4 L |

22.4 x 152
e L = 34.948 L)

I 34.048 L = 34.048 x 1000 mL = 34048 mL (¥&7)

S 152gCaCOsTrs” 7 LT
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WS AN QNI ST 8 B ARRCS Sy Sl ¢ vt TR AE | G S

S o177 AR I S BT T T I S SRR ORI (79 6 e 271
FAYFS FPY—0.25 : 12.5 g TAPNRA ¢ WRE@IFIRE «fires Riemm Foe1 37°C orw@n e 750
mm (Hg) 51 2.53 L CO; “INGRT ¢ | & AT FFORIT IECACoA AR oy
TN : T AWG TG CO, 7 WHSHE &3 SIGR (STP-CS) FoARRA I | I 6 BFR 7

PV _PVs AW SYR IR 5, Py = 750 mm (Hg)
i T CO; MR SRS, Vi =2.53 L
_PVi CO; MR S, Ty = (273 +37)=310K
AV2="1-3
B < 9% oI SRR 51, P, = 760 mm (Hg)
750 x 2.53 x 273 IR S, Vo = 2
2= 30x760 22l '
SO S, T, = 273 K
CaCO; 9% M HCI @7 Rfwam wiieaet faga
CaCO;(s) + 2HCI (aq) — CaCly(aq) + HbO @) + CO, (g)
(40 +12+16 x 3) ¥ (12+16 x2)
=100 g 44 g T e SRER 22.4 L |
AP WS, mmzzucozmm 100 g CaCO3 XS |
100
” ” lL C02 ” L 22 4 g CaCO3 Ec—l
. 100 x 2.2
w s 22LCO; v =t g=9.82gCaCO3 WO

. 12.5 g TG 9.82 g CaCO;3 IR | (BeR)

TIPS FPTI—0.82 : 250°C SN € 1 atm ST 10 g ST FRGS RS
e ReFs 2 3o Pt A Tedly 22

INHNO; (5) 206 2N;(g) + 4H0O(@® + 0@

el : ong R foafd TeamE st S{gw R |

Y : 4w e e e —

sWew : INHWNO; () -2 W, (g) + 4H0(@ + 02(p)

T 7oRE : 2mol 2 mol 4 moi 1 mol

oo FeRE : 2(14+4+14+48)g  2x224L  4x 224L  224L
=160g (STP-(®) (STP-c®) (STP-C®)

e STP-TS 160 g NH;NO; e Sesig s (V16 W6 = (2 x 22.4 + 4 x 22.4+224) L
: =7x224L=1568L

WA STP-TS 156.8 L o™ Reeer wmrew ewg ffemar sfaca @s= 250°C 21, (250 +273)K =

PV PV
523Kmme1ammwnﬁvum—o¢m W<WGWWH§IWW°I§Z °T°
V]
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latmxV _latmx1568L _523x1568L
PR T TR o o e g

523 K 8 1 atm B4 160 g NH4NO3 (0@ TeAF IGH WS = 300.39 L

- 523 K 8 1 atm 51t 10 g NH4NO3 cm@mmww:%ﬂé =18.7 L (¥&%)

TAHTFS TPY—0.%9 : TN IERE (CaC,) “NifFa e Risrar s iR et (C.Hy)
Beoly IR 1 32 g CaC, 8 ~Ifa R 27°C 8 1 atm T2t ¥© Fo SRR 71 Sevig w12
- wHel : AR Risar s Sliead e STP-rﬁszrmmwﬁaswe Ty TR
(TR SIS ST 7S (A |

T - = ffEmme iewefS =

CaC, (s) +2H-OH () — Ca(OH),(s) + CyHi(g)

1 mol 1 mol

(40+24)g=64¢g 22.4 L (STP-®)

4ie STP-TS 64 g CaC, 8 #iifew fifmamm 22.4 L s Sesig =31 |

AR STP-TS 22.4 L 9 SRS &ws SNl 27°C T, (27 + 273) K = 300 K 6 1 atm 51T
I V SRS =, OF I 8 SRR AT T6ad W AR,

PV PyxV, latmxV _latmx224L 300 x22.4 L

=300.39L

T O e G TR, R o .Y Repgy o anok
300K ¢ 1 atm BT 64 g CaC (% Beet AT WA = 24.62 L

24, 2
300 K 8 1 atm BT 32 g CaC, (R Besty me:% = 12311 (%)

TPT-0 v(vr) wonm 95°/ : o;wm 1160 g «?t mm I HCl afes e STP—N

wﬁmcozsmm‘ﬁmv ; © o [ B 3d MRE]
TP-9.b(¥) : 95% CaCO; A8 Mﬁ»‘m wna 200 g-wmmmwwﬁﬁmrw I

SATP-T® ¥ B CO, UPT AMeq AR2. [®:47.1L] |
TR0, b(8) ss%ﬁw 20 gme Hcmﬁmﬁm STP-cvwﬁamcoz

TeAy 37 [&: 3.8 L) [fa. cmoml
TP, b(F) : wmvm 3B mmw 96% CaCO; WIZ| & TP 150 g AT 8 HCI

«fSTes R Bedtg CO, WH125°C @ 1.1 atm ST S@ WHOT 2@ [®:32.01L] |

PT-9.5(F) : 840gmﬁwmmmwvfammwmi€eﬂw H, MR Sy
SATPTS TS TR? - e f®:497.11L]

 P-0.5(Y) ¢ 27°cvr°wmzre I atm STCa 100memm TP = e
mmmmﬁawmma(sw-w) Hz mmmwm%«@z«ﬁmw«ﬁm
wreI? [8:91 L Hy; 170.1375 g Fe]
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TPTT-9.50(F) + ABBENT @b (KCIO3) @7 O Rearens O, st Teoly =1 200 g KCIO;

(e BRAF O, *YPH 27°C @ 1.5 atm BILY F© SISH 7T $02 fe: 40.19 L]
TPHT-0.30(%) : 200 g HEO-TF TG 72 STP-T® I Fio1a SIHre et I/, R SRSt O,
mcma?rvfﬁmK01o3 @ T8e IS TA? fe:37.72 g]

TET-0.55(F) : CPFTRCH G I QT S TT P4S; G7 TRCH T P4Oyp &9 A1
GTT 8 SO, T Teolg ZW 1 27°C @ 1 atm B 0.062 g P4S3 @7 WG T Beofy SO, WO
e IS A2 [P=31,S =32] f©: 0.0208 L]
 TPh-0.8%(%) : 22 g FeS ewmwmwﬂzso.; 7 R ooty HyS 0P I
cﬂmmﬁfawsozmwmmmwzwcmme750mm(Hg)mmwmr

e o ; 86201
. m-ma 27°C vmmm a 750 mm (Hg)FTC"T 2.24 LNH3 WB’%"WWWWQN
'ﬁwmmcn.wmmﬁﬁmmma . [®:4.80g]
 1-9.39(F) : 27°C SR @ 750 mm (Hg) 51T 2 L N, Ew:m sifme NH;
SR 8 Cl, TR Wy ffem wors 2a? f6: NH; = 2.726g; Cl, = 17.078 g]
HPT-0.50(¥) : 27°C SR 8 750 mm (Hg) 5% 2 L Cl, TPTE K1 @7 S G309 5P
FAE TS AT ST TeoAg 2042 f®: 20.36 g]

TPPT-0.58 (F) : 12,5 g TR € Wmﬁas afres R T 37°C SHNEE 6
750 mm(Hg) B 2.53 L 4 TREHAE (COy) ~Me ¢FT | ARG FTERRIN PGS

(CaCOy) Aff FS? f: 9.82 g]
. PET-0.38(%) : 20 g CaCO; (U %vta 7% COz ATPS NayCO; @ 2AfFe 2 A o
kmmmmmr [ 16g]

HPUT-9.58(*) ¢ Wmmmw60%caco3m|wmmmmm
NaOH-wmﬂNazcoa@mmmeozwwtmmﬁma
AT e R g fe: 83.33 g gAirRAl

v 0 RIS (U Boiiv VTR ©F 8 RS o1
Calculation of Mass & Volume of gaseous Product from Mass of Reactant
Y, qrca RfEared S (e G S SAffee TS A |
3. il R Swerpe AT WS EFws ¢ AT @ FE (A0S AT (FH oF 8
(TR SRS et 1 T |
AYTFS FPYT—9.38 : iwnw-mmwewmm
FR A2AETA (CunS) (TE TR 49 BT SO, P Beoiy &&; T H,S04 e TeAmeT
QR T IR | 100 kg CuzS (UF TS AR SO, Terlyy I O 7 8 WS SATP (9 (3 I |
WHS : IPTAS ANAASES AT AR LT P FAS A |
SN : YRS QrAT ZCT—
TS T4 2Cu,S (s) + 302 (g) = 2 CuyO (s) +2 SO2(g)

2 mol 2 mol
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CupS @ (WFIA ©F = (63.5 x 2 +32) g = 159 g/mol

159 g CusS =1mol Cu,S

1.0 x 10° x 1 mol Cu,S
100 kg 3, 1.0x 10°g CupS =———— 25" 2= = 628.93 mol CupS

FAFA9 TS, 2 mol CupS (AF 2 mol SO, 7T Teoig = | .-,
SO, IR G kAT = 628.93 mol SO, 71

SO, @3 (T ©9 = 64 g/mol

. ool SO, MTR ST = 64 g/mol x 628.93 mol SO, *F7

=40,251.52 g SO, T

WRE, SATP-TS SO, IR (VIR TS = 24,789 L. mol ™

. Bol SO, 97 WA = 628.93 mol SO, x 24.789 L. mol = 15590.55 L

TIPS TPT1-0.3¢ ¢ GFE RAeT 146 Wl tike e st ey oS ¥ 35 g JIE
AW T | IR (24 hours) IR & SRS YIER (LI GO NHew FHPer
3 IS 0, NPT 8 Beriy CO, G AR A1 ¢ BT GITF ST G oI A |

WHO! : IS TRNFSEF (W 8 ST FE NS o IS A |

TR : (LI YLIIEE G T ooy MifF (S o1 AR vfzs 1% =re 302 | e
TR ffefs 2o :

CeHi2O6(s) +  602(8) —> 6CO2(g) + 6H0(D)

1 mol 6 mol 6 mol
180 g 6x32g 6x44g
6 x22.4L (STP) 6 x22.4L (STP)

G TG YRS AT =35 gx 24 =840 g

AR S, 180 g YIS WA ATAGAT SHEH = 6 mol O,

- 840 g mwmﬁawﬁmjfs?o =28 mol O,

:. 28 mol O, =28 x 32 g = 896 g O, T

R STP-TS 28 mol O =28 x 22.4 L = 627.2 L O, "1

AR AT TS JAS 0, GF (T FR2AT 8 TeAxg CO, @ (T AT 7T | ©12 Teoly CO, @
RSN STP-TS 627.2 L I GR CO, SISA I =28 x 44 g = 1232 g CO,

[®&9:0,=627.21,896 g; CO,=627.2L,1232 g]

TAFFS TPPI—0.Y : TAFIE 8 HCl «fires Riesam CO, UrT Testy 21 85% Rww 20 g
TR 8 HCI «fiites Rfdmms STP-TS Bediy CO, T RIS 8 ©F 991 I | [ff%. @ 203¢]

WHS! : B RAAFTR TSRS AT (ATF (T 8 (AR o TS 27 | -

T : SPACS GAIARTT 85% CaCO3 IR |

wfie 100 g GAMIRCR fIwm CaCO3 IR = 85 g CaCO;

85 x 20
. 20 g TN Rem CaCO3 MR =75 ¢ CaCO3 =17 g CaCO;
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Rftrfoe TR wieae 20T fAwae .
CaCO; (s) + 2HCI (aqg) —> CaCl (aq) + CO2(g) + H0 ()
100 g 44 g =22.4L (STP) £

e WS, 100 g CaCO;3 (A3 CO, TAF W =44 g CO,

44 x 17
.17 g CaCO; (AT CO, BeoAF & =~~~ = 7.48 ¢ CO,

100

TP TS, MCQ-3.9: 12 g IR (T

1 mol a1, 44 g CO; T STP-TS 22.4 L SIeA T TS A4 cozmwm
4x748L

. 7.48 g CO, WPt STP-TS SIS = = &;;L’l/_i?_ =38L

Tea:3.8L COy; 7.48¢g COy 1 ‘

ﬂsﬁﬁmm-es Beeliv SICH ©F © WHSHRRE : ;
-0.5¢ ¢ mﬂwﬁmmsm%gmmwmwmsozmw
maookg WW@N@@WS@&%WWSAW—NW@WWWI s

/, . 1 6.0 x 10%g; 232396.88 L]
L SORR ﬂmmewﬂzsomﬁmﬁﬁmmmmmwm200gﬁsm
F oiftrre Hy o0 TeAR AT | atm @ 20°C « S @ TS (& I | f8: 6.165g; 73.51 L]
. TP-0.84 ¢ wﬁmwmmacz)emﬁzﬁmﬁmmwﬁﬁﬁammwm
1500 g CaC, (@rF Teoty SRR ©9 6 STP-TS SIS (@7 A | f€:203.125 g; 175 L]
T - 0Sw() ¢ 50ch103-wmﬂﬁzm@wm‘wa 0, WPR o2 ¢ STP-TS
W@amu f8: 1.959 g; 1371.5 mL
- AP-9.50(X) ¢ vmﬁzxm@reﬁ?——» A(g) +KCl (s) | av%td 5 g ‘A’ (g) mﬁamw
o R ee 2@ fe: 12.76 g] . 1. R03¢]
FPT-9.55(F) : mmﬁvm(chne gtaswm(CaO)mﬁmNmmmw
=25 gch1mmwﬁ¢ﬂﬁuMCaoﬁﬁmﬁmﬁw@w%meem
SATP-TS o1 3 | ' : f©: 11.58 L. 7.94 g]
TPTT-9.58(%) : AT 1 mﬁ (KCI03) & 302 yrorfever TIRe®ERS (MnO,) e
& firepeirss BaE 0T O, UFT &FS I 1 10 g KCIOs aamwmozﬁﬁmmﬁwzo"c
\slatmﬂm@%’moz?ﬁmwmmewmmh : » f®:2.941;3.92¢]
 AP-0.58(%) ¢ ARFAIE Aip HCl @B ¢ MnO, @7 et e w0 Cl, W 248 41 A |

10gMnozazmmﬁWHcmﬁrmﬁmmMacb MR WS & S SATP-TS T FCAM |-
f6: 2.85 1; 8.163 gl
FPT-9.55(F) : WWW(|,aco3) @ HCI «ftes R CO, 7P Beo
M| 15 g CaCO3 @ Y °fy HC aﬁm R Besly CO, T WIS 8 ©F 20°C
SISN@ 8 1 atm BICA SO 9T | e fe:3.6L; 66g]
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FPYT-0.55(8) : (FA IETHFIRC (FeS) @ 7Y H,S0, 9fes R pie, et 775 6

e RGE AFFIRE (H,S) 77 B =7 1 12 g FeS mwmnqmsm afrea fafesam Sesy

HaS ST SIS @ S SATP-TS 1ol 01 | |  [®:3.3881;4.67¢]

TPT1-0.55 (B) : AT FIERRIN FERT (CaCy) @ v Rftwmy 2k a1 syfbfem et
qFS FA A1 15 g CaC,y ewﬁaﬁmamﬂaWWSTp-wWeWWWn

© [®:52461:6.09¢]

Fifirs-RfeT= (Limiting Reactant) X oo :
' IeCTE e Rfeam e o uft [Rivwes oww fme FF sars @ a3 v
TS T | AW O A @ R w1 @ iR R e | R o QR s
it fferaeft fefre et am ) foee Rfgma S eaal® &7 361
CHy (g) +202(g) —> CO2(g) +2H20 (g)

P79 TS 1 mol CHy &7 = WA & 2 mol O, WRFR &; 3% 2 mol CH, @7 AT 2 mol O,
FRrireeTr =, o4 “Afemies @ fear CHy R ciee sfigs sk sl e T | qust ffer
TeAM CO, 99 #fF1 O, 93 o7 ST 20; o1 i 0, 7 “ifimitam e 89 97 Bedig CO,
@R “Afqre sy FA0S 7T |

qrFE CHy 8 0, @7 fferm sifiwafefes CH, @ 0, @7 (e Sers =071 132 1 798 2 mol CHy
g A 2 mol O, e Tox fRfFwaa (e wenfss 2 0, 3 AR 37 AF G2 TedAm CO, @
J AR JIZS O, 93 W AR 897 757 T3 +9 “Afma Sevig 20| o1 g R[fewm 0, e
itk feress 3 Afie Rfews |

Hiftre-Risrass Wl : 7 3 wrofie Rt R e we, @ Rimeh ameaw am
TYATSH (50T I AR PIZ© 9T BeAtwm (i st @ RfFralba wfvmnen eow e 9= 3
=, o1 Rfaibes @ R fte Rt a1 PRt ReIESITS (Limiting reactant) 367 |

("In mathematical term, the limiting reactant is the one that yields the LOWER amount of
product in a reaction.")

SIS TPYT-0.39 : MfAS-Ricrrefes som :

ARRT SAER AIC GERe T QRGIRH (NzH@@Wﬂﬁcinmcﬁmw?awNzoo
Mnmwvmﬁﬁmmﬁmam P @ FB0w e ot % I 1.0 x 107 g
NzHy @ 2.0 x 107 g N20, 11T esliy N, 1w ARmI 25°C SR ©F 0 @ GRS &7 I |

WS : Qe it Rimsa sfem omt ity | ©1R oft it s swomr 7@ | Il somm
Wﬂ%ﬁWWWWWIWWWW@W%&Wdeﬁ
ﬁﬁmmﬁﬁ—ﬁﬁfmﬁﬁﬁmmﬁw—wwwmn

ﬁwt 2N,Hy (1)+-N204 (H—> 3N2(g) +4H,0 (g)

CTT 37994 : 2 mol 1 mol 3 mol

N>Hy (T N, 99 G R o1 : NoHy 93 (19 ©F

=32.05 g /mol
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. 2 _1_]1101N2H4 e
NoH; @7 (9 FRYT = (1.0 x 10° g N2Hg) % 32.0—_5 2 NoHy = 3,12 mol NaHy

3 mcl N
- Ny @ GTFT 3R = (3.12 mol NaHy) x’z_rnl%clﬁi =[4.68 mol N,

N0y (3 Ny G (T FRYT T : N,O4 99 @FR ©F = 92.02 g/mol

. B 5 1 mol N,Og ,
- NpO4 @F G YT = (2.0 x 10” g NoOg) x ————92.02 aN20s =2.17 mol N,Oy

3 mol N
- N & G SR = (2.17 mol N204) XTﬁ'ﬁa =[6.51 mol N,

- NoH, T Sifire- R, SR @7 (A0 T RS (TR N, Teot R |
QU N & (T FRATF ©F GHE T4 PR N, 47 ©F Z#T0 MCQ-3.11: 49 g KCIC

28.02gN; _ !
oI, - BlL13eN:

W,Nzaamammwcwmmﬁmwmmmmmi,

= (4.68 mol Np) x

3 24789 LN; .
= (4.68 mol N ) x —‘—"1 molN, 116.01 LN,

Ww-o.qwmmmemmm*mmmwmwmtwﬂwmu
500 g N; ¢ 100 g H, UCH fe (903 3 4 NH; T 41 /T T aqre e PR

Ritme 3 e RtR wItg T *H1S I |
' W:ﬁmwmmﬂnmwmlfmmmﬁmmmmm

FAS T |
TANYF : PEACO,
00
N, @ G et =—=22 8 = 17.86 mol
28 g mol

| NaOH % $S & Na,CO; “New Tr

100
Ha cﬂﬁ@lﬂﬂiﬁm=—“g—r_ =50 mol
2 g mol

B faferra TR =0T faset -
Na(g + 3Ha(g — 2NH3(g)
1 mol 3 mol 2mol=34g

1 mol N &2 &= 3 mol Hy WS = |

. 17.86 mol N, €@ &= 3 x 17.86 mol = 53.58 mol H, 7 A

38 H, @ SR 50 mol | BI} qCTF@ (N WS Hy a7 S I G Hy T RS A
ffufte fifers ak N, =T Sfele Rfews |
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e e H, @3 «fames eofq 987 303 Beom NH;3 Seoig T3 U9td |

TP WS, 3 mol Hy (TF 2 mol NH3 3T, 34 g NH; Toig =

. 50 mol Ha cw—L 56666 ¢ NH, Wfﬂm !

ﬂ?ﬁawsoczﬁﬁwﬂw
vmt \no ﬁmwmmwcozewﬁ

m(cmz) Wiam i o ~ ;
- TE-0.33(%) ¢ 245gKCl@B-wwemmozmmmgﬁvsﬁem,
ST 1 A | @ W B OO, SR RS 27°C 8 750 mm (Hg) BIeet 37 =37 © 7482L]

0.8 fRfemmT Seaim e wies e

To determine Volume of Gaseous Product
(3) FTe Sorpae T F0a Rferm Sedm AR Sies e w4 AE | e Taw Afew 4rg faw
@ 7Y HCl Pren [fwmm H, s oifva S wopiee efiemm skaz 390e 203 | S re smaa
MPTT Q LA G YT FACO =T |
(R) GBS 20-TSq H,0, B39 8 MnO, 97 RfGam Beoy w5 30w O, P ofif st
2 IR SRR 41 TMF |

qaﬁf% %W%WewHCIWﬁﬁmﬂ@mmWﬂﬁWﬁmmm
FIBT FIGET AT (Terifr T AT P SRS (V mL) ST I/ |
Zn (s) + 2HCIl (ag) — ZnCl, (aq) + Hz (g)

ARG (AP 519 ¢ A (AT TN R @ SN SNAAC=A 5e4 (& RP@S Hy *70o=
T FRAT, VR TS 6 S SOl el TN : _

e IeREE A : (5) &%, () Y (HC) @, (©) i) |

QIS TS : (5) To% @IoeT, (R) T, () o 1 15, (8) WISIRIGT “FTETI SeidT e
R (250 cm?), (¢) STPR G, (v) ATHRGE, (a) TRRGE |
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G 40 :
(5) o0 0.3 TP G BT @IeT 2 g B e | () TTF QST GF J FCFT @ &R T ol
T FERINI TF I IRCAA TR | (0) TR JieF &
e PlERTE BRI SYE F-eR. Wk
M6 | (8) WIF FIFR ! 7Y HCI GF® (577 FNACTH
fosa oRe BRTH ACAT| W I Zn 8 HCl @ies
fifemm Tedg Hy 7R A IR (7 TR R
PR (SOTE Afere e e @ Hy S-St et
0% | SN 29T H, MR SRS, V mL <« fse e ||
@S T | (¢) AehfidE frew Grees ifvw oo (1° C) |
@E TN | TRCABRCS AT FIARDIE (WS IRRGTAT 5ot
P mm(Hg) GFE I |
S94T (Calculation) :

®RPS Hy wmwwwmmmﬂ(n)w s %, n = PV/RT
@ (@7 A A | GG ARG A1, Progar (F: 1°C SPWIEE SN SARFEE 51 (Pyy,0)
Tt 03 Hy UIOR SR 519 Py, (78 391 I |

@ IF, RIS H, T e = V mL.

Aif¥ 1 SR StoIEr = t°C

IR 5T (VARG (AF) = Pyotar (MmHg)

ST 519 (1°C @ ) = Py 0 (mmHg) 15 73]

¢ Hy BTG SREH® BT Py, = (Protal ~ Prij0) = PmmHg i
-, Hy 01078 SR o1,

1 atm (atm)
Py,(atm) = P mmHg x 760 mmHg =P 760

_vd)
Hp e e (L= VimLx 7 1000 mL ~ 1000
H, STIeW& S, T(K) = (t°C +273) = (t + 273) K ; Hy "G G 3R, nyy, = ? (V&)

, PV P(atm)/760 x V(LY1000
. Hy @ TR, DH “RT ~0.082 L atm K 'mol " x (t +273) K

@4 e H, @7 (IR 3T (AF STP-TS @ SATP-TS SRISH (37 41 I |

N.B. @ AR (T fire] 77078 SRS BT e #A1GRT A |

ST S B 2 R mmmwtwmmmﬁm«mwmw
mmm mammmﬁwmmx Wuzmewﬁmmﬁmmmqﬁ

AR |
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Molarity or Molar Concentration
TREABRCS 7S GFTe, Fa Tonfi GTa Tr (RS (M) Gt oM 31 =F |
RS : RS S o PO B TS A 5T BT AT, GT GURT R & T FA
iR 3

R GIFTRAT (n) FEASA (g)/amwmﬁ:sw (My,) g mol™
+. G D (M) = 57 e ey (L) — ToIBTCR aeeTs ST (L)

@, 30°C SMPN@RA 500 mL NayCO3 @3 m 53 g NayCO3 BgS SR | g FHre
NayCO3 93 (Fifafs =73 -

Na;CO3; 99 %d/Na,CO3 G QI o o

Na,CO; @7 WHIfEfs, (M) = o
53106 gmol”!  0.5mol 1
= ( 500 )L ="osL - 1.0moll
1000

. @ 5909 NayCO3 7 QTS 2T 1.0 1 BT NayCO, @@ 1.0 e g 3wt MAT (2.9 - zz)

TR B3 « S S @ B HATT 1 mol HY HAGS U @ FIAE FABT G G (1M)
B T | @, 25°C-4 1 P16 5 1 mol Na,CO; I 106 g Na,CO; 5ATS 341 20T @ FIN 1M
NayCO3 5 <11 2 | MATQK—\@

CERTIPIE 53 : &% P51 H09 HRA G-I (T B9 ARET @ BN @ Wedd CePeR
(0.1M) B3 T | @, 25°C-9 1 51 53t 0.1 mol Na,CO, A, 10.6 gNazcosﬁwwm&r
R 0.1M NapCO» 539 391 27 | daT (1g- Jé}

G §3et : &S PR HR0e W4T 7T GATS AT @ FANE Q@ WET GIRTTEE (0.5 M) 539
I @, 25°C-9 1 FBE G0 WEWR 31, 0.5 mol 3, 53 g NayCO; BT 31 21 @ HIe
0.5 M NayCO3 539 31 ¥ | IRTRBIACs RSy AT ey S4eere 0.1M 53 992 24 |

(O N6 : T G STl SRR 5 «qw e 20 SRl W, @ P B 1 T 59
ﬁwwmmmqwawmmmmolv‘ U G G G0 I AN
mmnmmwmwﬁ@%w»ﬁgmmmmawm
Wemwmmnmﬁwmwmmmﬁmuw
mmmm:mmmwmmmn ;
mmm (o)'mmw, (8)"1‘5W’lﬁﬂT‘f (e)mwww»w
[T G @ AT 9 AT ¢ wreIre SeREe) @R TR BT (e T g @@ oW
wwmm)m@mawmwwwmmwmmawm
TEAA Tt A AT TEEE =7 | e TEH TG R ppm, ppmy, ppb Te7Ifit W‘ﬁ
Wﬁm«aworwm[wwm]
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S, e LT e
 ofmRAm: 0.1M NapCO; Rieag®:

TR : B ST o B G0 TR FEI G- R GTF 41 0.1 mol GAGS AT G
FROTE (SR (0.1M) H39 301 | (TG F4C6 (NapCO3) @9 0.1M &34 250 mL FICF 4FS T
(T | JOAR YUEAT NayCO3 @7 AfIe 2rs—

CO =
0.1IM =E%f2 3, n.(Na;CO3)=0.1 mol L 1 % 0.25L =0.025 mol

1 mol NayCO;3 = 106 g Na,CO3; .. 0.025 mol Na,CO3 = 0.025 x 106 g NayCO;3

=2.65 g NayCO3

o€ 250 mL 0.1M NayCO3 B3¢ ¢off $909 2.65 g Nap,CO3 &TaeH |

ATEEAR APTRAE oid : (5) fo% NayCOs, (2) A |

QTN TS : () AR A, (R) 6o G, (0) SRof& PIF A (Vefsr FF-250 mL,
(8) T, (&) “NfAefS e (o=t |

TG YIRT + (5) TGN FCIR & (AT : ST IFTRI-SN #HaTd IR WRA-5.8.5 4 (7 =13
T G 22 TR TS NayCO; O 6ot (@ISrTa 3% 68 18 | &Rt fArsa fom-0.3 @ b+
B FITH NayCO; S G& (ASTTa SN 6T 713 | :

QW SSE P A PO BT @ A 697 NapCO3 S 66 @1eet (2re qea Aea
NayCO; €81 (5771 2.65 g RN FIgiE ARTd M8 | @ NapCO; of o @ 7
GG S I | (ST G — JF &) = &S NapCO3 97 ©F = 2.703 g (V0 Ff) |

() TRSRT BT B AR : G f6d W06 FAET oo G (@S (eF A e e
Na,CO; SIShs FIF {00 16 | < @t 703 Fes Sés ©fE Fa Paa T 97 TAR oile Gk
FEFAT FIHHE IS T8 Nap,CO;3 HIAPS I |

1

f5@-9.3 : *AHPITT 0.1M NapCO3 B3 &S |
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(9) CTTT AT SBAR 0T ST @IS (U@ A @ I AR PICE T w4 <3 v
SRTACE 2151 S5 365 2 Ifrw el 7eng et | o &gSFS 0.1M NapCO3 @ 250 mL &3 )
SO : &S Na,CO3 I caenfafe R
2.703 g Na,CO3 x 1 mol ~ 2.703
106 g NegCOs =~ = 166 9%

& Na,CO; @ (¥ FRAT (n) = =0.0255 mol

4P NayCO3 HITH GRS = Na%?ém;;g@ - 0'8.225550111101' 0.102 (M)

GO &FSFS 0.1M NayCO3 RIfbr &= %29 (Standard solution) ICT | TR & HIABF Tl
T 2 1 R 5z AR IBNSIE (Primary Standard) € Na,CO;3 (0% 04 |

ST J : (P AR BISTE #1edd Tl e Coft el BT Tl AN il AT &
BCE @ TG {rd &N 529 01 | 1M NapCO3 539, 0.5 M Na,CO3 B34, 0.1M NapyCO3 &3 T
STOTRE GF I QN {3 | IR NapCO3 2UTs RN FBrers e ok fadiwe afeflt age w1
FACR T Ffor® AR Na,CO; aPTafaes fAfets Afdesitd oo SR 53ab tofd o1 =31 |

AR FBHSIE e : PR W IR A (i) om S 2FS F9 TW; (i) 991 AT
T SRR A Q, = R 0@ A (jii) G S IR R AP et I A 9k
(iv) GO BRI S A e eis; qore eRNif SHrete A e | @,

(5) Y EIfeT FEEG (NapyCO3) F14,

(3) GRS 3F TRERE BTG 3 SRR @B (H,C,04.2H,0), WAT (== 3@

(o) BB SRS (K CryO7) Bz 4, &W A—g 24~ ;\5:(

(8) RS ENEI J0w GIRGTAG A1 SHIEH (NayCr04.2H20)
FBpreTS i |

AR e : PR AmiedE W AR Brerd awede st @B @ Rewel, et
oifFfES AT, AP AR F 1 T4 LT T ARRER 1 961 TN @t 93 w©Ie €06,
O GTRACE TSR IBFI®IS (Secondary Standard) *WI 96T | CRESIR 7 20T T,

(5) NaOH %/, () HCI «f3®, (9) H,S04 af¥7e, -1 & 8 CO, C4I1E 3 |

(8) AGISREN ARWIHES (KMnO,) TFF smid, «fbre Rom St tofd a1 I/ 1 0o Iwaral
e =1 |

(e)m@mﬂmammazszm 5H,0) Reee Wil | S IropT (W TAAr™ CHE 0 |
TSI ST S IR Al |

PR CTFSIR *MIda (R §39 A ©RTEEE (0.1 M) 34 &9 539 =8 91| Rl smiedd
RINCE S *meda &N 539 Qi SIRGHN I T AT (TR S (AT 39 =0 9 @ cneerd
T @ KMnO;4 93 0.1M 53¢t ot 303 wiae-fRemad SR IR IA W |

BB : %S 0.01M KMnO4 HIWF &9 0.025 M @ e g3 wml efresad 3 favw
BIREGHT 92 FA T (1AW R-H0) |
R.5. ags 9 0. IMNaﬂOzﬁWWWWMWWW! ammﬁ? NW

S G I I A |
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FAALTFS TFPT—0.X% : ST MG R o4 -

I 2.355 ¢ TFPTRS BT (H,S04) ARCe FATS I (I WS 50.0 mL FAR | @ Gfie
R crefRf ¥ =edr

WS : (NG 20T @S Fh Fate B Frw (W IR | ©R 2.355 g HySO04 3 (W FRATS
IR WFE IR TS T o IS A |

AN : H,SO4 99 (WEK ©F = 98 g/ mol

1 mol H,SO
. 2.355 g HySO4=(2.35 5 g H2SOy) xm)“ = 0.024 mol H,SO4

3 H;SO04 @@ @E AT (n)  0.024 mol H,SO4
HSO, 53R (IS (M) =~ g mromeimen. = 0.050 L

= 0.480 (M) H,S0;4
TPTI—9.90 : FACT T TR 91O :
R AT TIEPIRE GFiE 2T 12.0 M & 59 @ F 12 M HCl IRRye afites
300.0 mL @ ¥ G HC 413?

WES : (TF WA (n) = EIRT (M) x FaeR 78 (L)
S : HC1-47 (I SR3AT (n) = (HCI @3 EIEHG) x Fce e (L)
‘ - (12mol HCD 4300 1. = 3.60 mol HC.

ik
ﬁmﬁfﬁmm-o Y mwmwam cmwm M= mmmz
m-o.m(?).ﬁmmmmmﬂnmmt. -
‘ (5) 0.20 M NaHCO3 &3 125 mL 3% . [ (@) 0.025 mol]
: (R) 2.50 M H,S04 @7 650 mL &% e f8: (<) 1.625 mol]
STPOT - ©.30(%) + fATHR B30t JLaa A AR S AT 37 k
(5) 1.25 M NaOH @7 500 mL %3°; fe: 25.0 g]
(R) 0.25 M 218 (CHip Og) @ .50 L& fe: 67.5 g)
(9) 0.01M KMnOy4 €7 250 mL &e; ‘ [®: 0.395 g)
(8) 0.01M FeSO4 ¥ 500 mL %34 | fe: 0.759 g]
T - ©.38(F) : 18.4 mL 0.2 M NaOH mwm NaOH F3gS e? f8:0.1472 g
ff%. r.205¢]
wm-e R8(%) : 200 mL 0.2 M SR MOHRTWWW&NMOH STAIE 24?2 M &7 :
=391 f6: 2.24 g] [, 1. 05¢]
TPTT-9.2¢(F) : 250 mL NaOH &3 %304 5.0 g NaOH H3e® W7 | @ §A0t NaOH &7 cg'nz mm
TPT-9.8¢(%) : soo mL Na2CO3 7 TR 212 g Na2C03 7ATS WTE | @ JIA9 Na,COs Aa
et +% fe: 0.4 M]
TAP-9.3¢(7) : 250 mL mma T if S Nay CO3 TRES A0, NayCO;3 & (IR B3 TA?
fe: 26.5 g]
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TPP-9.3¢(F) : 250 mL RTAT NayCO3 93 Fard 10.6 g % NapyCO; HIes Wt | §aeifba wemm|
. CNERISTS @i T | fe: 0.4 M]
W—wm(ts) 'HaS04 B3t 2 517 28 g stomfa’rw w:mmwmm@m
- . [ 0143 M
-o.m(s) 500 mL cwﬁmammwmnzso,;ﬁwwr e Bra0a
FPT-9.3¢(R) : 98% Hp SO, Tl (UTbre T2 [0 «fites 97y 1.53 g/mL] fe: 15.3 M)
ww-xsm(!f) 250mLKMno4mmo395ngfﬁ—@W|@mmmﬁfﬁwv

o B 001 M]

wwr-\wz(ar) 250mLK2Cr207 aazmMSg mmmn&wmmmwv
- R:0.1M)

TET-9 Qw(a) I @PTE 25.0 g JCRTE @M e 0.2 M 90T (CsH1206) 97 T Rfefeiom
B39 20GH A7 - [®:6944mL)
W\sw(w‘) : O[S AE (@0 (c27m60)aawmermooos Mrca 750 mL E IS
: (PITTEHE 22 f8: 1.4475 g)
STPTT-© G @I S YRGA AT 8 mili molL |@WZ{C¢W<"@W mili gram
RB 9m mol/L]

0.b (RIS *ro%ar 8 BT (ppm) 0T TR
Conversion of Molarity into Percentage & ppm Units

SR (AR, (R zeT oS FER A1 1000 RFEFESR Gt GATS AT HIER G TRYT | 99
B9 49 '8 GRS ARNACE ©F (mass), SRS (volume) 8 (T (mol) T 1551 T Beowa aam!
39T |

B0 FAA O TR ¢ AT T S JAP FA (5 S WLl ST @ffs * (10°) G et
N TSP TS AT T T | @A, (3) TOFA BT Yo(w/w), () ORI TS Y%(v/v) @ ()
T /TS Yo(w/v) TS ST I 2T |

(5) *ISFA ST To(w/w) &S : o3l 1 AT &fs 100 S STEF FA {ATS AT GAA S
AFANE @I | =TS BAF Po(w/w) (T SRS TR P 51 T, R 'w' T 999 S QIRICAT
AR | :

GlRASA(g) x 100 &radee(g) x 100

" BEI A ORA ST % (w/w) = (AR S+ R ST) g | B0 A (g)

WWWWWMWS%(WW)MWW@W@@ T
MR AL AR 9T (ST AP A 6 T 5 O | G T ARCL AR Q7 o Al
(ST 3T |

queFtg et « @ SAfefes s @3 AT, ppm (parts per million, 10°) IFFT = |

Bt (ppm) 1wfS : PifFram, (ppm) 55 wEl FTEE A BRI A ReweR wEE_ W o (10%)
7 SR SR Al T | GRS BRI, (ppb) (parts per billion, 10°) GRS TH ARNI KA
oM 1 T | (P (T AT ITatel 100 @7 T 7wy 100wy 10° i ot o 2 | widfe,

AT (FI) -35(F)
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' 794 (g) x 10° 74 (g) x 10°

foif%as, ppm (w/w) = (WF.-R;‘ +k(-“g;@-,;0\.ﬂ) g; faifaf@, ppb (w/w)= (WH@; .hiﬁq?(@l g,a) g

TSI AR SASACP G0 STRST 7 o7 (10°) ST 7 SFATSC T FCPS JITH ppm
T T T | S AR AR QT (g) SRAT WSS (mL) @GR GO SR a (g) S
WRSH (mL) GITE CRATITT AT = | [ Sf TAAA-S , TWrEA-R @ TARAI-© (WA 1]

A ARSI S SR SHeR B! 0°C SHN@R 14.6 ppm @R 35°C SENER Oz
@ WRTST T 7.1 ppm | SRAISIE TISY AN G SUe ST G AR & 2.5 ppb A |

(2) TSN ST %o(w/v) &S : @ *Taiero efs 100 ST ST I FLId TF AICF
A (R |

L {GEACES % 100

@, 5% (WHor NaCO3 B39 F1C© 100 mL HITT 5 g Nay,COs mza—yw IR (R |
00 mL NaOH & 530t 5 ¢ NaOH SR | & G Tl ppm IIF S 7

[T @ARE-05]
wEa o (g) x 10° AT,
A : GUIE ppm T (W/V) = e e (mL) B34 =9 = 5 gNaOH (314 NaOH)
50x10° IR SR = 100 mL

. NaOH & ppm T (w/v) = oo —— = 50000 ppm

=5x 10" ppm
M St@ 80 mL 2.55% (w/v) NaOH 739 W& | @ *@d HICH TNl ppm

G3 RAT T [@. @1 R0%4]
w4 (g) x 10°
FAY : {LIT ppm TNI@ (w/v) = W e (ml) ; TS, BT ©9 = 2.55 g NaOH
BACE e = 100 mL
2.55 g x 10°
. NaOH &9 ppm TR (W/v) =007 = 25500 ppm

() "SI TS GRS Yo(v/v) : HIIA € WHow L1 &S 100 S TS FIT! FAPS
QT AR ST SR | *OFN SO % (v/v) SO TR AFT A A | 4 V' Wl B3 8 BT
S (JRITCAT AR | 1R
B3 SIS (mL) x 100

HACOE e (mL)

] SASH-NANE (T S-S A @ 7P eyl (T I9%e =W | qfAfEwE rubbing
alcohol €& @TST '70% (v/v)’ &SP T AT | q AT TR (@RI 2T @fSq T JI0R 100 Ot
SRS T4 70 S TSI SRCACATAIRT ST |

TFACIT, TH TS GFF foftaufe, ppmv (parts per million by volume) @Il NS AR
STV 2w @ P I 20 PR AR Tl &P TN 2 |

B3 SIS (mL) x 10°

B oA TS % (vIv) =

PIT-2T () - ()
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@, AN G SRER IS A/ 0.05 ppmy AR 5EE CO um A [ wxRw e
(TR R GRS IRCS 50 ppmyv GFE CO T AL |
TR | I @ 250 mL 5% HNO; H39 SR | & Atad §ICK 9@l ppm G IR

G| 5. 1. R0%al
HeaR s (mL) x10°
AN : HTIF ppm @l (v/v) = TR e (mL) ANCS, {LIF WSS = SmL HNO;
I e = 100 mL
5 mL x 10°
.. HNO; @3 ppm 999 @l (v/v) = 100mL - 50000 ppm -
(8) AP SRR ROWR : HLIF IR OARA, X (mole fraction) ZCT HLd (AFT SR @ FICHR TAAIN
B3 8 BRI (NG (IFT TR SFATS |
LIS T SR

CIET SRR, X = 7 6 nred Gilb Rt

(@) *TSF T SRR RO : 6T (W SR (T &S *TS (T ST <A | o -

. TS (I SRR (mol %) = (N1 SR (X) x 100

SN YT CFBCE FRMIF B9 T ACAGAR (N AR FHCH S F1 AR 4 «fb e
e, oeet-oee Re @ FiI-3B e @ Seefoe =7

©.8.3 TR EFTRD 8 o T AT T
Interconversion of Molarity & Percentage Units
* JF ‘(S =il fi orei@® 1000 mL BT AT T Q@ TRAT (n)-TF QR |
* R FIEA *ISF OF T %(w/w) Il Yo(w/v) TR 100 g A 100 mL FIT AT {LIF &A™
ATATINTS (@RI |
TG (I BIAT Q1N SN TR = n x FLAE Q1N 9@ o7 (M)
. 1000 mL B3C T Grad AR T = n x My g

100mLWqWWW'€CﬂT=IM;4—O‘B>:)IQQg

XU = TR (T SRAT (n) x A SEfF ©F (M) x 100g' MM 5% NaOH
1000 R wer

G IFEAT I AR— S o :
x% ("/v) x 1000 Gl L0

CIETIRAG 9T T SR (n) = TR SR ©F (M) x 100 (098 ()093

(5) MRS T : HITIT AR o T GICE & : GUFCE B AT =0+
RT3 GRS (n) x AIN-S6f9F ©4 (M) x 100
1000

TS TP, : 0.1M HCl FIOH TS ST T GFE X %o (w/v) &1 I |
HS : (MAIADIE ST ©F GFLF FAID T A9 2=,

R QI SRATT (1) x S-Sl ©4 (My) x 100
X% (whv) = 1000
SN : qrsFTa HC1 @7 (I 3R47T (n) = 0,199 HCl @3 QN e ©3 =36.5 g
HC! @3 (R 3R (n) x HC1 43 AN-31af &9 x 100
1000

S x%(wiv) =

2 x% (whv) =
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0.1 mol x36.5 gmol™ x100
- 1000

. 0.IM HCI B3t PBT 9IS U@l = 0.365% (w/v)
FAYEFS TPT-B9X " 0.1M NayCO3 FICHR TTAANE 1A GIF LIMT AT

T : (IR ol ©F G FE TS 955 TJ |
AN : GTFCE NayCO3 & (1 ST (n) = 0.1 G9 NayCO3 9 AN-Iafds &1 = 106 g mol ™
WEFA BT GFF x% (W/v) 8 RIS G 71% W09,

Na,COj; &3 (FIF TR (n) x NayCO3 97 Q-9 ©F x 100
X%(wiv) = 1000

=0.365¢g

0.1 mol x 106 g mol™'x 100 o6
= 1000 =106

. 0.1M Na,CO; FRIR *oF4 SF GIF Tl = 1.06% (W/v)

() NRRSF TP : FAR oA TAF @EARHTS dFM [ JER TNg  1g/mL] G KR
oG 2L

x%("/v) x 1000 x G TG
R Y-S ©F (My,) x 100
TATFS TYT-0.90/10% NazCO3 HCH TS R Tl A b e 3T |
wFSl : WoH O ¢ (ARG qed T STAewlfS Z@w MAT ,@_zz\

o/ (W
IR (M) 3T GIFT SRATT (n) =E;§;g)w;fé(£g;?;fj§0 r DAT 22_25)
TGN : GUFE NapyCO3 @ o7 B (x%) = 10 g @R % (NapCO3) d JIN-eifes o

(My) = 106 g mol™. IR 9§ 1 g/mL 47 AR, j
10 g x 1000 x 1 100 mol ~ 0.943 mol@/}—l—oz[r 26

- B GTET SR (n) = 106 g mol™" x 100~ 106

. 10% NayCO; TR (VTR Tl = 0.943 (M) 4T, molL™

, TPT—9.98 : IARRIF 25% @ H,S04 @R T FICW TG 25°C @ 1.1783 g/mL.
Q e FatR IR For
WS : 25% H,S04 O I 25 g HyS04 8 75 g i &ty | cuienff fdfeem et @ 25 ¢
H,S04 €7 GIFT SR @R 100 g HINF TG 1.1783 7R O FA mL ST W08 = | otd JL3q @
FRAYF {014 e e ort w4t cuiiifafl (39 =3
25gHzSO4

BRI (ETIRG (M) 31 /39 (0 SRAT (n) =

AT : 25 g HySO4 @ AT RAT (n) = 98 g/mol HpSO; =0.255 mol
100 g G99 x ImL
100 g <378 G0 SIS (v) = 1.1g783g5?‘1‘ —8487mL

0.255 mol
-+ 25% ST HySO4 o8 RIS (M) = (71 (’)’(’)‘(’)) —3.00M
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7 &S : G (w/w) TE 8 T1g (AF @EIRGT MR 54 W -
X% (wiw) x 1000 x B qTg
AT (IS A0 B GO FRApT (“)_mmwﬁ?sw (Ma) 100
_25gx1000x1.1783
~ 98 gmol” x 100 =3.00M
- 25% ©te@ HyS04 @7 =G = 3.00 M
0.4.3 FITIR (ARG Pt (ppm) < FoilE
Interconversion of Molarity & ppm Units
B RIS e oS B BT 9w A ST MCQ3.047 10% Na,CO3

« FPRMTS ppm GPCE FLIR A AR SHE KR FICR TSR (H;TO?WE;)'OIEOE’Q
T T (10%) R SR ST o B | (011 (3008

TR GIRF (I YIS A0 SR AN GHF 43I I 9t 1 L 90, 1000 mL FIOF FRT @
AT «F R 31 7w (10%) mL 5 GATS Grea © ReNa aar 70T @ §a JEE ppm

GIF TINEl AT TS | S

1000 mL G0 BIIA (T ATTNICR ©F = (151 SRR (n) x AN ST 8T (M) A, (4 ©F

(T FRATT (n) x AN-WME ©F (Myy) x 10°

~. (10% mL B3t & BRa &I ARSIt (ppm) =
¥ TAAG ppm GFIOCS NNHCHNS ST T =0 AT -

o lemgr 1gWd Img &9 lg&q lpg a9
PP 00 emigaet ~ 10°g 7@ 10° g %99 10° kg w9 ImL 539

= 1 ppm =1 mg/kg =1 pg/g, 1 ppm=1mg/L=1pug/ mL=1 g/m’
[RRY 1000 L 37, 10°L =1 m’]

1000

MCQ-3.15: 35°C 9
Affce 0, W@ e
2.3 x 10°* M =1 ppm
GHSF O] T

() 0.74 (¥) 7.01
() 7.36 (%) 6.90

o

. IR 2T &fs 6T BaTe <9t WUk G e |
«  ppm X#l &S BT G0 AT Hre R Qe swe

&Y SAfereiess RIS Foiea 341 1 &g AT 2T ppm G |

2T (TR BRI STSCR (@S 100 mL) (I St (712 |

+  BI0F (VETE SNIEE ppm GFCE SRS TG mfs 20, ‘offs fbe qerd 4l graw it

v B (ARG ST AP O & (TFT SRYT (n)-0F BEA AN-9RS 4 @ 1000 Frea ool
FACET 218 mg GRPT A ppm GH]F TRAT T AN TH | QT (NHIRG GH AFR

FPY—0.0¢ : 35°C SRR *FER AFTS 0, & GRret 2.3 x 10 M T ppm

IFF Oy I GIT! F© Q?

(T SR (n) x W AN-FERE B (M) x 10°
1000

wFSl : {LIF ppm =

LAKT 24

5]


Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


8ob I — oI «i@

SR : TR O, &F GTFT SR, (n) = 2.3 x 1074 @R 0, @7 A 87 (Myy) =32 g mol”’

23 % 107 mol x 32 " x10°
o0, @9 ppm = : — 1?)00 Rmel - =736¢g

st 7 =7 (10°) mL SEetE AfTS A1, 1000 o= s 7@ 7.36 g 02 WiCR |

-1 FiBr sifvce 5Ags 0, @3 Affwe = 7.36 mg O,

. @ AfTS O, 97 GRTS! T 7.36 ppm

TGS TPT—0.0% : I T 1 L #fice @RIRe (Cl7) S 2w fydea SrREes
1T Rre 3 mL 0.01M Ag’™ S &lTaIer & | AR #Hifore C1” SHeaa Y@l ppm PP FO A?

WS : (i) qUECE R @ 1 mol Ag’ WEW = 1 mol CI” SRH

. _ (CI") SRR GIFTFRAT (n) x HOFA I SRR S 10°
(i) B&< ppm = 1000

Y : TG C1™ SRCTR T R (n) = Ag' @7 G TR
1000 mL 0.01M et Ag" W1 = 0.01 mol Ag”

0.01 x 3 mol
-3 mL 0.0IMETH Ag’ SRR == osm

- 1 LW Aifre CI SEe Sz = 3.0 x 107 mol
QA Cl™ AR QT SRS O =35.5 g

_ 3.0x 107 x35.5¢gx 10°
. AR ARCS I SRGR ppm == o=

. A Sifvre CI” SREAE 9@l = 1.065 ppm

Ry &l : Ay RIGTR (7@ GIF Seif® 7% AMF @R qUFd 3 mL 0.01M Ag" @7 W&y
AT G5 Ag" @3 SR 1000 mL TR TS AT (G C1” e e 06t= | O 1000 mL x (M)
CI” =R fifdrs g e @ 710 20 o -

Ag" SR =3.0 x 10~ mol Ag" SRW

=1.065g

1000 mL x x=3 mL x 0.01 M B8 : T UIRA A ppm KRG
~ 3x0.0IM _ 5o TN T3 | PO R T ppm &
LX=Tqgpp T3 10°M: A mg

. CI SR G0 il = 3 x 10° M- ,

Q47 3 x 107 M CI” SIRGT ppm S99l 2@ =3 x 107 x 35.5 x 1000 mg = 1.065 mg

41, 1.065 ppm.

TARIAFS STPT1—0.09 : FRA *1o o, Bifttent ¢ et sarefores :

() 3.5 g ST BIRCAD 40.5 mg Ca W | @ FIACNGH Ca & T7N@l ppm S (7P

() AT T Rubbing alcohol-q 142 g SREAMARS e (C3H70H) 8 58.0 g AN
(R | TS SRR 8 Alfa (e SR F9?

WSl : (F) BIRTIHT 4 3.5 g1 Ca @ ©F 40.5 mg (¥ A N Ca 7 59 8 BT o
SATS (@7 03 10° 94T @4l FACET ppm WA |

(<) TS THMICE FIFS @ FRIFS ©F T WY | TOF TAMTA S (P 1T FRYT S (T SR
@R 41 T |
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FYI ; (F) Ca << ppm 7 :
Ca@a®ax 10°  40.5 mg Ca x 1g x 10 4
Ca ¥ ppm = "FEmaer 103mg><3.50g =1.16 x 10" ppm Ca
(%) e ST R - I G (AT T FATEA -

e 1 mol C3H;OH  _
C3HyOH & GIFT 3Re1 = 142 g CsHiOH x o0~ 5 =236 mol C3H-OH

~ 1 mol H,O MCQ-3.16 : 10% Na,CO3 @&
H,0 @3 (1 3R =58.OgH20xm R 77 Emea
=3.22 mol H,0 (F) 1.94 (%) 0.95
T SRR oI (o) 0.94 (9)9.15
" ' C3H70H @3 (I RAT 3 2.36 mol 0423
C3H70H ~ Jared 59 @ §RCFA (WA~ (2.36+3.22) mol
H,0 &3 (e TR 3.22 mol

X 1,0 = Faraa 59 6 AR W — (236 +3.22)mol 077

79 '8 HRTEE (I SRRTAR QIR 1 2 5 (0.423 + 0.577) = 1.00

e feer < : gaeR fifew warfefee e : :

AT - )+ 10% HaSO4 FRUSH THN@IC CNITIRAOTS 2pret T f&: 1.02 M]
T - \vwe:)m); Na,CO; B0 TS (eiGes fefa e | [: 0.9434 M]
TPEUT - ©.24(7) : 10% NaOH &3 (TR Tl $© 2092 f©: 2.5 M] [F. Q1. 2039]

T - ©.3b(F) : TGS ARAFRC (H,0,) «F G G SHPICH TS0 M R 7Y 5
R R 3797 T | @6 30.0% SR Hy0, &7 T GaeR 9y 1.11 g /mL 1 @ &1 Ho0;

@7 IS @ G SRR IS 242 f€:9.79 M ; X u,0,=0.185]
TEG-0.(4) : 500 g TS 25 g B (C12Hp0)y) B9 SR | @ Bfw aaee fofi cwenfifs
T TAMITTA (T SRR F©? [%: 0.146 M; Xp,0= 0.9974, Xsa= 0. 0026]
TT - ©.3 : AETS VREIFIEE e 11.8 M HCIL SR | @9 99§ 1.19 g /mL | 9 &<t HCI
T WA TR 8 (N SR IS AA? f®: 36.19% ; 0.22]
TP — ©.90(F) : TR 150 mL ETAT A 0.0045 g NaCl ®TR | ppm ST & T AfTS
NaCl @3 T uEl FS? f€: 30 ppm]
FPPT-9.90(%) : 250 mL NayCO3 99 B 2.65 g NapCO3 BIYS R | & FIOK 1@l ppm
GHF F9? ; [8: 1.06 x 10° ppm] [o7. GT. 205¢]
FPYT — ©.00(7) ¢ (AT TR FC TN 1.25 ¢/ L T ppm G @ TR FICH TG
FS? : [ ®: 1250 ppm]
FAPYT - ©.90(F) : (FTAT TR FICHF G 0.5 mg/ mL 2T & SR G T ppm GFR
T f©: 500 ppm]
T - 0.00(8) : 0.01 M HCl &7 100 mL HaT= ppm AT % A2 [%: 365 ppm]
FP-9.90(5) : 0.1 M 100 mL KOH G99 ppm THIE1 $© ({2 f: 5.6 x 10° ppm]

‘ [@. @ R05¢]

FFET-0.90(R) : 150 mL NaOH &ITF o epifi® Fars 200 mL 0.1 M WFFR e 539
TS =W | @ NaOH Ha0a THN@l ppm GFTF FO7 [8: 1.068 x 10° ppm] [6. @I, Y03¢]
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TPT-90.90(%F) : 4@ 'A’ €T 250 mL FI 2.65 g NapyCO3 SR | @ JICH G91@l ppm e fefm

FCA | f8: 10600 ppm] [B1. . 054 B, @1, 2038]
TPT-0.90(F) : &G ATGT 200 mL HAed 0.2 g NaOH FIg® TR | @ FIF THNI@l ppm G
foefa =t | f8: 1000 ppm] [F. @1 05Y]
APT-9.90 () : GG “Ita 20 mL F0 0.2 g NaOH FI$S AT | @ FICHE XA@l ppb G
forefer et | [8: 1 x 10° ppb] [@. 1. 2034]
TET-0.90 (B) : B 4@ 80 mL HIA 2.55% (w/v) NaOH (% | 9 GICH Il ppm G
feotig st | [8: 25,500 ppm] [4. (1. 2054

TPT-9.90 () : 93 NG 250 mL 5% HNO; SR | & FICH T79@l ppm Q0P el 35 |
f®: 50000 ppm] [. 1. 2034]
TPT0.03(F) : 0.01 M NaOH @3 100 mL F94 ppm G3CF 8 *OF4 w/v GFS TAA@ F©
Eletd [%: 400 ppm ; 4.0 x 107 % (W/v)]
FAPU-9.95(¥) : 0.2 M NayCO3 B 999l % (w/v ) GCe 8 ppm GICP TR ¢l |
| [8: 2.12% (w/v) ; 2.12 x10° ppm]
TPI-9.95(7) ¢ 5 mL 10% NaOH HICR TN1@l ppm @3S N9 S | f€: 1,00,000 ppm]
: [B7. @31, R055]
FP-9.05(9) : 250 mL 5% H,SO4 JICAL A1 ppm 930 ey St ([8: 50000 ppm] [3. @1 f058]
TPT-0.95(8) : 0.5 mo! L™ H,S0, BI04 H' & Tl ppm «E F2 [8: 1000 ppm] [B. (1. R039]
APT-9.95(F) : 0.04 M 600 mL MOH H3CE S91@1 ppm G 967 a1 | *M” @7 A1 87 =39 |
f®: 2240 ppm] [. QT 2055]
TP-0.0%(F) : T @R FREAR ACe 585 ppm NaCl AT & AfTS NaCl @7 Grenfafs

367 [¥:0.01 M]
TE-0.03(%) : Ry Wy Y (WHO) @Ifs Ami e Sioinae i@l 2= 0.05 mg/L. 9@
ppm 4FF 8 RGeS SEE TNl 9 2 [As = 74.92) [®:0.05 ppm; 6.67 x 107 Mj

ST —0.00(F) : (RIAT SRR I7 AT 0.01 ppm Pb”* = Wz | (i) &fs Ffom & e #ifrs
Pb>" ST QI GFTF T AMR? (i) @ 7 Afrs Pb*” e (G T 23y

[B: 1.0 x10° g L!; 4.83 x 10 M]
TPT1-0.00(%) : TS TR AFCS Fe’” TRT=A T 0.0003 M T @ FETA TS Fe’”

WA GIN@l ppm G O A2 [Fe = 55.84] [®: 16.752 ppm]
HPI-9.08(F) : G @K A0S FHIEA #ARF YRR 10 millimole/L ZCT ppm GHFCF O F©
A7 ~ [®: 1800 ppm)

APT-0.08() @ (P TRMRGE @ARF 25.0 mL WS WY 26 mg TIE AR FICEH 9
ARWTF ppm 45T ¢ % (mg/dL) GFTF FoleA A | [%:1.04 x 10° ppm; 104 mg%]
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©.q FIRF : FIOR TN@r AGFA

Diluting Concentrated Solution
G0 YA : T (N {I (AP A (R I (o TR 2f SIS Ao S | fifey
fReeaet JTeera &7 M GfTe (T 1Y GFTe G Cofd IS = | LR TSNS 20 oo
ST S, raE T SR = IR x PR Ot Bace S |
TR M, (IFfRfoe V) #5R g3t «ifa @t 3@ V, FoR 30 e @@ @ G0 TENEr M, €91
m,wﬁmmmﬁmﬂnmwwwmmﬁwﬁmm

[Vix M;=Vax My g c])
WWIZMHCIWCWSOOmL 79 tofd Fare F AfT 12 M A
HCI %39 &TaIe+ 2(d? SINAT AT FYFAORF AN FI2T 7 0.1 M HCl B3 T 41 |
TR TP 2 Fefeeis e V, = 500 mL, My = 0.1 M @& *1F HC1 €3 M, = 12 (M)

VoxM; _ 500mLx0.1M

S V= =4.17 mL.

M 12M
ml/so/ml, 0.5M Na;CO; 39 Tt 0.01M-9 AT IS TS 6 mL AfN @t
FACS TA? [, 1. 2055]
WmL 0..25 M NaOH &3 cieRf5 0.15 M 30® 3 mL =R @ @1t 3306 T

of fadfe =) [, . 03]

SEIS-5 | dNCe, 0.5 M NapCO3 FRF 0.01 M B F9iea Fa08 X | ©IR U@ JI
TYNIG! TR TN 970 T |

TLFI ANFAT TS, V,; x My = Vox M,  ANCS,

. NI BT AR, Na,CO; GIta7 &r=fi@ sred, V=50 mL

v, - YixM; _50mLx05M Na,CO; 9% Rfi® T, M, = 0.5M
M 0.01M TGS Na,CO; G0 WS, V, =

A, V,=2500 mL TIPS Na,CO; 49 Tl M, =0.01M

. #fif Q@M 0o TF = (2500 — 50) mL = 2450 mL (B:)

TANE-R | @HACS, 0.25M NaOH F3F 0.15M FA RIS 08 T | OIR UG FA0H TNy
TP AT 970 A |

TP AN S, Vy x M, = Vy.x M, TS,

. T AP AR, NaOH BateiR @i SRes V, = 500 mL
v _VixM; _500mL x 025 M NaOH @< RS gm@r, M, =0.25M
M 0.15M 9FS NaOH Gt Weq  V, = 2

A, V, = 83333 mL *TY$'® NaOH %0 @, M, =0.15 M

", A G TS =1 = (833.33 — 500) mL
=333.33 mL (%)


Mobile User


883 I — %S oim

JQEE (Practical)
freia 1% :
AR -5 ‘ {W:)WJ
SR : e -
31 T ¢ M HCl 7 T (A 0.1 M HCI 53 2gfS

(F) TS ¢ M TIWFET afie T G CRFS BT 47T | iy TR <Fres
@SR AT G TN (U G B ATE | BiR g AN IR A @ T e 0w
AT TIER TS F3° oS T4 T | IS JIGIFIE GFTed Tl ALEre 8 M (eF 12M
o A | LA AN T

@F 5000 mL 0.1 M HC] 53¢ tofd a1 =09 | @A,

VixM;=Vyx M V1 =g HC| §3te@ 9o« = 500 mL

M, = g HCI 53R (&R 9@l = 0.1 M
31, 500mL x 0.1 M=V, x12M

V, = oy HC T49 Ses
oy, S0mLXOIM ?
V2 12M =2l M, = 5i1p HC| 9~1d S=a@r 12 M

(4) LTSN TR TG < (3) TP HCL (T afe); (3) oS =1 |

() eaEaE TEARS « () WASHE F1% (500 mL); () (eI BESE, T, () ST (@e |

(F) IET 4= : (3) 500 mL SESRE
Frab A @7 o @3 T e |

() TS SEACE A1 HC1 «@fires 4.2 mL
i B s FEd T FCT FOAEE
(7 (BT A8 | | =

(0) €T @Tee (A AfeS Al PAETE <&L ot
@ofF O WG @ FCE FIACT T A HCI-T f5q-0.9 : RFAI 0.1 M HCl H 28 |
mmﬁzsmwéﬁm|uﬂaﬂam:{cumﬁmwmaﬁ@wﬂﬁaﬁmﬁwm
TG A |

(8) IR APFTA YT FICH 0L FCAT 2B ST @IS (ATF A @I B FICH 2FT e o1fe
qﬁmuwwmmﬁmmﬁmsmaﬁ@ﬁmﬁ%&mmmm
0 | GONE &geFe HCI 73eis uiorfs 0.1 M TR §a 26T |

5397 : apeifefas Rrwdia (5T @ @g® 341 0.1 M HCl g3 Rl el | AT H T AT T @
0.1 M HCl %39 T=7 T T4 |

Econc. HC1
2M

=
D &

— oW s\ e
| B e pe )
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Y fiTer FE-9.b: AT TN ALSAAS[ES : VM, = VoM,

of B T 2 F TS @, AMACS NG HySO4 @ FAS 2 AT e HySO4 a7 4 A
Gt 391 E 1 'Add cone. HySOy to water; but not reverse; I Ay HySO4 20 #Aif- c
(hygroscopic) ; 2Nf"a TRt &gd oot % 22 T AP H,SO4 BB ST ATGTS 21 |
ST - ©.9¢ : AMRTS Mp H,SO4 T 18 M 1 500 mL FICF 0.1 M HpSO4 &FS F© F© mL e

H,S0, &Taes 232 f€: 2.8 mL.]
TET-0.00(F) : 100 mL 0.5 M NayCO3 % (X3 $© mL (CRTIeT (0.1 M) 73 tofd
41 qNA? f€: 500 mL]
TE1-9.00(%) : 500 mL 1.25 M/20 Na,CO;3 &7 G 04y FORF N s 1 M/20 B
“Afqere 2032 [®: 125 mL]
FTT-0.00(7) : 250 cm® 0.5 M NayCO3 F (F F© SELAH (SRR NapCO3 &
Cofd 341 qA? f8: 1250 mL]
HP-0.00(F) : 100 mL 0.5 M NayCO3 T4 COIITR C7R Tl | 9 @ 79 ey b 9 mL
(SRR 39 Cofd FACS ARCA? f©: 500 mL]

TETT-9.94(F) cvsmm300mem1MHc1Wvﬁmmwemmwn
Y ARt @ @rerER GRTEd AT It AR AT (I (ST e 50 ATH?
[: @rete 50 mL afTe T 250 mL A frrs 209 1]
HPY-0.04(3) : I GBITTT THRE & 63 | @ BT 1.89 g ARTNE 200 mL AFwe 73ge
1 T | & wEed B Afemee e At s o1 0.1 M 539 242 [®: 100 mL]
TETT-0.0b : 100 mL TS 1.6 g NayCO; FIAPS =1 A | & IS oI ©PTHER Gt
sAfeers T A2 [ ®: 50 mLAIf @ 9 1]
TET-0.9% : 1.5 M SN@E 250 mL HC1 539 ot 9% 12 M HCl @9 ¥ mL STaes 032
f6: 31.25 mL]
TPI-0.80 (F) : €90 250 mL W% FCF 60 mL 0.5 M HCI %34, 40 mL 2 M HCI G3v ¢
20 mL 1 M HCI wﬁmmmm«vfﬁmmzsomemmwmn@e@rmﬂm
@R 97 [©: 0.52 M]
TE1-9.80(%) : 40 mL 0.5 M HySO, B39, 35 mL 2 M HySO4 839 &R 10 mL 1 M HySO4
FANE 3T s S0a «@ie ARNIe F0E AR @t 302 250 mL T 20 | Ry @fre gaves e
F©? G G F AN H,SO4 SR? f8: 0.4 M ;9.8 g HSO4l
AP-9.80(%) : @I 250 mL FTF 50 mL 0.5 M NaOH &9, 100 mL 0.4 M NaOH %39
@ 40 mL 2.0 M NaOH wa¢t fAea ¢ca =iify et ¢ 250 mL %3¢ Cofdt 71 20T, 4 &g® NaOH

AR (G 997 f©: 0.58 M]
TPT-0.85 : 0.25 M HCl 39 @R 0.4 M HNO; 39 F s fifds e @ e fimaa
@ 0.32 M TA? fe: 837

(O TS : AT GG I A FAO IO (V). FER GG (M) @IS @ 0T gewe
s SEss 1 M SR 997 2 |

@, 60 mL 0.5 M HCl &9 =60 x 0. 5 mL 1 M HCl &39 =30 mL 1 M HCI &34

(9.80 %, ¥, o) T AP FAILCA @ FHEF AT FA0S A |
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BISRIES (Practical)
e e - :
AR R-do A I : > FfEe
wifte: ........
AR AN : M HoSO4 97 T (R 0.1 M H,S0,4 53 &g

(F) FRINS : AT HySO4 T &I oepslfa < | Afafers e HySO4 = 18 M1 500 mL
TIF 0.1 M H,SO, F3° 0o 3are eraieai «fSe fAts 209 2.8 mL | #FgFAed Taa9 o,
V] XM1=V2><M2 L.(l’lITCF{,
V=g H,SO4 BT STe = 500 mL
3,500 mL x 0.1 M=V, x 18 M M =T H, SO, T GIFTE = 0.1 M
500mL><01M V2=WH2804WW

qA, Vo= 13 M =2.8mL
M, = b H,SO4 TN ¥=rar =18 M

(¥) QTG I 98 : (3) MG H,SO, (T «fe), () #Mifos «iif |

(%) TaIEN TS : (3) SRS FTF (500 mLy), () (TEIfR FFTSR 6 FICFT, (1) S @I |

(]) FEF QT ¢ (3) 500 mL TFSWF FICFA P FAT P8 | 97 WG 300 mL NS =N
AT S (DT ANG |

() TS SFEAIE MG HySO,4 «FTed 2.8 mL (v %@mmﬁwwmw
(T (57 FITEA AMCS @ I 1 [ oa-0.9] |

(©) GER GTPT @O (F FOAER T NS AfT GT7 FF T Al 44@ o4 e | ey
FITF 0 AT ST ST FIewd e s Jereara B a1 SRt sty w0 @end 0.1 M
H,S0, Fd tofd 7o |

0. FIE-FF e RfeF ¢ e R
Acid-Base Neutralisation Reactions & End Points

(ORI T 6 I (<IfACS T 6 I e AT A F1ae @ A Teoly 2 AT, O (SR |

epra R : q R ooy e (R e weu cnet =it s e R T «of K
273 el 1 e Gl w8 A Beoly R ol fie-w e RfdR 0 | qrwea g |
o47g WG WA (H') ¢ 1 &g J@IRFT ST (OH ) «F Woay eFesives e AfF =g (H,0)
3% 20 | S ST B30 eGS0 wE qRA (spectator ion) A ATE |

HCI (aq) + NaOH (aq) —»NaCl (aq) + H,O (1)

1 = 1 =
H' (aq) + CI” (aq) + Na' (aq) + OH (aq) —>Na" (aq) + CI (aq) + H20 (I)
1 Q=1 1G0T . 1 &=

| BelfiT e R (T, SN B0 1 GO HCl @Ms | (I 2iRTgiees S (H') @3 e 1
T NaOH &% 1 (It Z13@ifEe smm (OH) s 9t 1 @t A1fF w19 (H,0) 167 36 |

H" (aq) + OH (aq) —> H20 ()

I G 1 = 1 =1

AR WS TGS,  F F H' WA 8 §F Gl OH weee e @ oI #A1f (H0) Beoi

26T GRS e R <01 | Qw10 B0 A1 PO @ e [FoNP] Soak SAearoo
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T TR e ¢ witm e 7elfs e ¢ ww Serma «f ficn fraesrs g =g | oAk @B e
SR e eewe e Qb |

(o 1 : GFTe-wp1ca @i fRfera et

* epi R TSRS AR TS (T SRS e 8 i AT 2*Ifirs 303 |

* @fTTed et SR 20S B H' SR T TR SYTSIHIG! 3T 6,022 x 10° 7y vy

P01 @S B0 (N5 H SIAGea “RAT (379 37 |
* IR G RTS8 OH SCAR (T SR SHCSTAIG! FRAT 6,022 x 10°° =rar et
FACET TR G (G OH AT IR (&4 24 |
O T IS SHATCS B H' WA TRYT = I (T SHATS 58 OH SR SRT 2 |
@TI- HpSO4(aq) + 2NaOH(aq) —> 2H0() + 2Na'(aq)+SO. (aq)
1 mol &9 2 mol =g 2 mol &9 '
2 mol H' 5= 2 mol OH™ &= 2 mol H,O :

e R T : e e BIRGARR ¢Tfbr@ 2818 FHifes pH AR o @i @ e
e fpgea = e whtr AT I9TS Fii I SfiReT W @R, ¢ Ree @ @Be-wE
BIRGAE &=-R (end-point) 361 | (0, 74 «fTe (HC] «fte) @ s =1 (NaOH) B3te’
BIRGHIT & R0 pH 20Tl 7 |

P R AT aPTe-wE BRGATE e % 1 W R (end point) TS Tow
s Toififeres fMWe SRrer WSt gard emid w7 F3e (ST R St w1 B9ee e
e gad) ffEe T @ @ TRYE @R, @ ST @B o4we 9 HY SR 992 w1 A4WE 59
OH™ wrtwa fafiar =i Teoty 2eaa 0ot @ fig-Hawe pH @7 W 2918 S ARt wracet
TIZS T e =818 TIE ARTST Wh @<k 2 Rfiwar ST e o | @, e @B
(HC1 «f5Te) @ =1 itad (NaOH BATR) 2w fre pH 20 7; ST B @ 74 e e
19909 pH 2O 5.27 R 41 4PTO @ 3791 “FIER e 0o pH =0l 8.80 |

APTE ¢ FI ROACH I (U0 G T, 77T <fSTS @ 371 ig S Baeet +4foma sfive 2w
g G 78 <T@ wE R SR Rt T ) OiR @i ¢ Wit SR SaE 6o
S <t aFie-wm e Rifvwar o eifirs sems 3= =31 @

T (5) T oS- ST W, (3) T TSR L (o) T e e @ (8) vde i,
T -G S oI R L @ BT e e R e R 31 TS BIRGe el
a9 (equivalence point or end point) oS MW 9214 S0 AT pH RoR 7729 0 &1 T |
9 I G G F4 204 |

(5) TR afTe-s1eT 17 epre RfERT @ eprws R -

wmewwm%mwwﬁm@mqmmmﬁweNaOmem
Wﬁ@mmz\?ﬁﬁeNaamﬁzrm@@wﬂmlamaqaﬁﬁmmmmwm*)
31 RGP @ (H307) ke RIRGIRET wiee (OH ) @3 504 |

-, e Fffs ere—

HCI (ag) + NaOH (aq) —  H,0 () + NaCl (aq) "N;CSTLH_
H;0' (aq) + OH (aq) —  2H,0 () [ ]

U@ 1 mol HCI (aq) @ 1 mol NaOH (aq) qrta f3r1tet e fafiam g Bofy NaCl (aq) @

F0 H;O' @ @ OH ™ SIeed ¥l 3@ R Ao SRR B @ T WA T | O,
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[H;0%]=[OH]= 1.0 x 107 M | S8 3 HCI (aq) 8 NaOH (aq) @9 &M fiferma Ry
TR @lle TR | FSAR T (BeRe wiRe epr fRfe ﬁﬂwmﬁﬁmﬁwm,mﬁa
So-uRer Tend RiTu wive | Ok @ e eI AW-6F, Ky (0’ 2% neutralization)
ZF AN AN FIAFT TRLANSF, Ky = 1Ky

H;0" (aq) + OH (aq) == 2H0 () m;wm;mm
S TSN SRR . 14 | (F) FoEm (%) frenze SR
Kn +- - - —Iz —1.
[H;0'7[OH] Ky 1.0x10 Rt (e (T) @R

o GPE-SRE WIEE o R @ K, = 1.0 x 10" e, «ma e Rfer 100%
NG TECR @RIT | e oAy TR

FBEF (Nah) 8 SR (CIN) @7 «Bre amar: 147 ggems 40.0 mL0.10M HC
(Na) (CT) NaOHg*t P 200,10 M NaOH

e w1 ¢f 9 A WP epr A w100 4o

10.00 122

mwmmpﬂ=7?ﬂ; 2000 148

3000 185 10

(Frm Afas SToT) | 3950 320

39.75 3.50

* oI JITT ¢ GUFGG fOAISaCA 390 390 14 87

39.95 420 ~

iRz W (pH = 3.1-4.4), Tz @e 200 490

40.00 7.00 67

(pH = 42 - 63) SR (FEmqfEm w0 o0

40.05 9.80

(pH = 8.2 — 9.8) IJIT[F T I | I 00 o0 4
T S-S AR DIRGR e s 0m ) |
21e, 94 AREEEE pt ARPR 4.0 10,0 G750 176

H 50.00 12.05 0 : ; . r » . .
WG AE GR @ A po oA @EEED 00 1230 10 20 30 40 SO 60 70 80
e g s ffa-o st MAT @-‘\% cam w1 0.1M NaOH (mL)

() TEeT e W e Rt Ba-0.8: 7@ HCl GPIG-372e NaOH IR &M

@ g 37 T4 @ 2w R |

w4 «fre sfirs Srfie wmfs =) & «fre @ e | (CH;COH) @ 31 F/
IR TREHRE (NaOH) «F W eprme Rt @ eifa e « fifewmg enfemm sifess
(CH3CO,Na)-4% 539 6 A Ty =0 1 9 o Rferafs Togdr Rfemn =)

CH;COH (aq) + OH (aq) &= H0 ()) + CH3CO; (aq)

TTE B CH;CO,Na @ R NaOH <o swrfve «rem 5 s AP Na”
SRS (AT T | Q4 @ T T STEFess Ky 98 W, @ b ffemsmt s e
@wacwmwm,m@a'ﬁﬁwammmwﬁﬁmaﬁ%mwwmn q 5
fafemr e CH3CO,H € BRMtE CH3CO; SRE AR & fif wfbe @afs =@ CH3CO.H
< sNfis e fafema | | |

CH;COH (aq) + HO0 () == H:O' (aq) +CH;COy (aq)Ka =18 107

H;0" (aq)  + OH (aq) ==2H,0() 1/Kw = 1.0 x 10"

2% R : CH;COLH (ag) + OH (aq & H2O () + CH3COy (aq); Kn = Ka x 1/Ky
= 1.8x10°
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] o0, eofran ¥ RfFafs afw amaemir Refees @i st o 1/K,, 99 IW
1.0 x 10" @@ ze | @9t K, (1.8 x 10°) @3 TG (@1 08T | 1 31 e @ FRe FEE 2ea
faferm K, 99 (6T (RITBT 1 O1% &t e e ent ifes el Qe | quwtg OH e &7
@5 Srifes SR 746 GBI @ e WIa e e AigEe e 100% Sife ey =1
U 27 G0 AP Na© SRR @Il 95 31 T «F (7%; 58 CH3;CO,” WHA 7§ #ITS 60,
e RATS A pH > 7 & | O3 & A3 pH 8.8 @ AF |

*WW'WW—WWWW 14-1‘:!’363'!7{:40.0mL0.10MHPr
4 oAfeSta p' oifeom o 8.0 —10.0 @ Wy ACH | [7§ | x0.10 MNaOH
FNGels FRFR! CH;COO SR @7 Wy wde «fsg 127 HPr=CH, COOH
CH;COOH cwwmwwll-ﬁmma w.!
& AP AT I O AT P (FR) Tonfn o
IR S AR | [[FORTR : W@))CWC‘QH]MATLQ

() 13 fre-&e F1R epr e @ e 477 :

Waﬁvww—muﬁiwaﬁmm
@T H;0' S 74 TR @5 g IF | @I TR 4

............

HCIWPWWWW%WW— 4 [HPr] = [Pr] =
H30" (aq) + NH; (aq) == H2O (/) + NH4 ' (aq) g T oram e s wEw
7& T e 8 7w e e Rfee wet arwte L TN
e ffEmfoa sees K, @3 W, a5 gft [femm s 10 20 30 40 50 60 70 80
@ 31 NaOH (mL)
PP @Wmmwm,w@ 1 T i fBa-9.¢ : 7 0.1M CH;COOH «fre-5=—# 0.1M
« e R NG srafae sl =1 | e 7% == — Naonmmmewﬁm
NH; (aq) + ;O () == NH4' (aq) + OH (aq) Kp=18x10"
H;0" (aq) + OH (aq) == 2H,0 (/) - 1/Ky = 1.0 x 10"

35 fRfem : H30" (aq) + NH3 (aq) = H,0 () + NH;' (aq); Kn=Kp x 1/Ky = 1.8 x 10°
AUFTE Ky &7 T (1 09T @R CH3COOH € NaOH '] TRE: 400 ml. 010 MNH, Z1
G P STREFATHA Wd AN | 49 F199 CH3COOH @7 12
K, @& NH; @8 Kp @3 NF I0W (1.8 x 107) | AR 4o NN =NE,
H;0" Wi 3 @iibamreT @R e e @ odE Wi KT
- o e A fRE 100% TS @1 =) e
o1 i Bt HCI @f¥ted CI” S (el &8 90 ¥ 6
¢f AF | @ NH," ore o8 offe zeam, e |
fre Baweid pH < 7 2 | O e g pH 5.27 T |
Rl 0 0 O s 5 MR i )
e 39 AR pH ARPR 4.0 —7.0 <3 T AT 0 . A o A

OI% @R i 2R I ARSTR A @ A W @™ ¥ HCl (mL)
e I iR Sy 6 RRiRS @O Bonv i e @@t fomo.b : 7o iR & et @fiTeq e o7
TIZCRIC S T | S epr R

[ R PTR : STR-0.3) 9 AR08 (70T | MAT (21 -27:)

25 -—2.9
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88b e — fasiy g P\MDAC/

(S)WW-WWWWGW'W:WWGWWWWW
RS T R T NC4T P R TS (TS (5N T4 I g X0 | g Wi «fSe ¢
T4 IR STCAIET BTt e R o5 e =0T

CH;CO,H (aq) + NH; (aq) ==NH," (aq) + CH3CO2 (aq) |

AT eI R A-833 K, @3 I feafb R Ay-3e Teaa @dee (U (9 340 09 |
@, (5) CH3CO,H &7 SRS £, () WA FH0S (@I TRAEH 92, () e af-
A FIF o710 T |

CH;COH (aq) + H0() == H;0 (ag)+ CH3COy (aq)  K,=1.8x 107
NH3 (aq) + H,0() <= NH{ (aq)+OH (aq) Kp=18x 107
H;0" (aq) + OH (aq) = 2H0 (D) 1/Ky = 1.0 x 10
fi5 R CH3CO,H (aq) + NH3 (aq) = NHy' (aq) + CH3CO; (aq); K= Ka x Ko x 1/Kw
=32x10*

T K, @ S ojrda For o ep RRFT K, 09 I (0 SRS 1 Ok @ 76 o
A NG I TR AT AT A B A1 | HON @8 & 539 @ NH,; O7 G HAOR
MKnaﬂamlcwmﬁrm|m@mmqmﬂmwﬁm50%m¢wﬁ|

HCN (aq) + NH; (ag) = NH,' (aq) +CN™ (aq) K,=0.88

% Pvers T : @ QIR e R SRS A A ¥0B | I e R AT =i 261
24 ot ST AN T AL SR 1Y AHe pH G7 ST AT 1R ST =W A | 46
o1 T @ AR IR eI BIRGHT GICA! FRTee S = A

TS T - 0.0t : & RfeFa TR ¢ e {Fre pH :

ﬂqwmmo,)eﬁwﬁawm(cmmz)mmwﬁmwwﬁﬁ
TR ¢4 | e LS pH @7 T F© IR

el e R BT ¢ TR e B i @7 eor T s e frée T 1 e
Rvqre HaT p!! AR 303 TofES FIBRA @ SRR e @ FR (0 6o |

T : HNO;3 20T 373+ e 8 CH3NH2§ca1'q€aw|mi‘amwﬁmmw@am
Qe | G wafee R e

H;0" (aq) + CHsNH; (aq) == H;0 () + CH3NH; " (aq)
m"@mCH3NH3+WWWW£3(NO3_W@FWWQTW*Ffﬁi‘l'\'713
epm e pH < 7;

[ o 18 +] TS Teit-0.05 + i fiwafefee -
*(y) SE-FIR DIREGT mWﬁmﬁmweWWWmﬁ\ﬁW| @
JRITANS | [B1. Q1. 2039; 7. (1. 2034]
ST« T S 6 T FETeR IR (o 3T e G e epet 31 Feer™, ore i
T S TS S W RES W @ I T 6 T arfon 6ot forde w0 | —



Mobile User


AfFreTe R 88%

(¥) 1 =G (HCI) ¢ 7 ¥1F (NaOH) R g BIREG=ta i 1 RiewnfS <o «
HCI (aq) + NaOH (aq) —> H,O (J) + Na' (aq) + CI" (aq)

R -5 TR A WA W6 | O} qrwa e RfEFR e K, 98 9 1.0 x10'
AT | & R iy 730 ARet v ST S5 8 SIS (N GrEd Na' & 8 CI™ S
T 7 ¥ (NaOH) 8 79 &% (HCI) 97 SR QT Gtvd @I 9% 8 FIF «f A 97| o1
TR o1 T G2efb ptl = 7 = Wik eprw R p! e 7 @R e R et p W
TR SRS RS p (@@ 4.0 — 10.0 77 11 @ p! AfFTE AERA! Frde Bee = |

SEFRASIE, 2HCI (aq) + Na,CO; (aq) — H,0 () + 2Na * (aq) + 2Cl ~ (aq) + CO, (g)

CO; (g) T WFIR R = | e G0t Na* SRA 8 CI™ W= AT | SR qrwta e Rjes pH
A1 7 1| G ECRIIAT fRTHS IRz FA A )

(%) 1 97 (CH3COOH, S «f¥ie) ¢ 3@ #17 (NaOH, KOH) R T TRGIH T
o RS zom—

CH3COOH (aq) + NaOH (aq) —> H,0 (/) + CH3COO™ (aq) + Na* (aq)

741 «Frefb (@5 CH3;COOH ) #iffte Sikf= wafs 27; NaOH 3¢ %11 4 Srfis 21 | qreta
e R AGEFTS K, 97 T 1.8 x 10° T, T 73 WE—I ¥ K, @7 9 1.0 x 10" 2 wee
mmm(value)lwwﬁ@mﬁamwmm100%wf@wwmnawmvmm
AT Na" SRR (RITAT &% 31 7 4 (7%; 3 Spfnst &m (CH3;CO0™) véT 1 26w e s
Bt pH > 7 =, WWp —88@|Wﬁmw&mprwﬁpr
@8 8:0—10.0 T | B « p AR AT (FFTUITT Toge v = |

(°) 7 9% '@ 741 ¥R NH4OH 7 DR ey 1 Rt =eemt -
HCI (aq) + NH40H (aq) —> H,0 (/) + CI” (aq) + NH,4" (aq)

wwgﬁqﬁmﬁw@ﬁnmﬁgq{ammmﬂmwmwmwm
AFIF K,y = 1.8 x 10° 20 S episiy Rferanfa el 100% 1 ooy 321 20 | U0 2T 24 I
SRR (Il oF A W ¢ ArF A ; 5y NH,' wﬁawwwﬁa—c@p <7 TF; e
gz pHt —527w|mﬁmwmp R SR IR T @U@ pl @@ 4.0 — 7.0
= | 'O1% @ p! TR Afeie R wRw 37 ARz @ fofes 9ge o)

TR I I, - DIRGT FRTr e o ¢ win Bonm agien e ga |

*(R) 1 9E A G I Y W GICR HRGITR @O PTITAe RPN 35S T A

U TR A IS T A T —TT I | [4. Q. 2034]

T : 7 & A e @ Wit e (CH3COOH) 3 wife «ffe (HOOC—COOH) e
O I 3 FIR @ NaOH I, KOH FIoia BIREGaa (397 e RS zee—

CH3COOH (aq) + NaOH (aq) —» H,0(/) + CH3COO (aq) + Na' (aq)

Wit e SIFEE S
3, HOOC-COOH (aq) + 2KOH (aq) —» 2H§O () + 00C-CO0 (aq) + 2K* (aq)
e afte WHIS SR

FIRA-T (TF) -5(F)


Mobile User


8¢o e — s A RMDAC

7 & A1 94 B TR gt SR St w; Reg Sy a1 e Wi e f omfie =) ow
2 R ARKEIE Ky, = 1.8 x 10° T | @0 #7 B0 AT Na™ SR A1 K+ SRR (@Iet o0 3t
R of A ; g 9T GOy TRA TR G FE Q9T & [0S G0 pH > 7 T GR LEH
@ pH = 8.8 T | P R STRIFIR TR pH MR S “ffesea w1 p' w8 — 10 =1 @ p”
@@ 8 — 10 47 T I ARTST TOF FRTEAI [ST, AETe Y (FR)] iR | oR 77 9 6§
FIA DIRGH TAYE Ao o crerefen |

i Reize wrae P af SRS pH @@ T 3.1 - 4.4 O 7] W ¢ O FR
BIRGT R rw TR Mot 1 2eaw «ft e = )

[ Fredta e wre! wEoeS Tl ;|

. BRPR : 40 mL SBTNEE MOH 539 (M @3 #T: B9 = 39.1) ¥R 50 mL 1.26% HNO; GI4F
BRGNS ot e (TR AR SQIReIy RIT I | [4. Q. 2055]

O.b.d IRE-HRS eprw Rfernfefes aeer

Calculation based on Acid-Base Neutralisation

aPE FEE e R @3S T SaRd e el NayCOs @3 e HCl ¢ fees
fiferan | @ Rfre TroRE JHeae <0 T

2HCl (aq) + NayCO;3;(aq) —> 2NaCl(aq)+CO2(g) + HO ()

2 mol 9fE 1 mol FIF<F

€31 ¥, 2 mol HCl «PTTd HI07 SIwes V, T O3 (ifaf = My @R 1 mol NayCO3
FRFT FAOR AASA Vg T O (FIG &0 Mp | RiFmaa aiet sy, Bae siRree @ (eifsf
FoNE S (T T

Va x Ma (HCD) _ 2 mol HCI
Vi x Mg (Na;CO3) 1 mol Na,COs3

Q THAETHTE TYRISIE T4 T: aA (4F7®) + bB (F1IF) —> TeAM

~ Va x Mp (4F5) _ a (4PTe G )
"" VB x Mp (FI9) "~ b (FIACSA G R

[ST0R7 - ©.50 , A TR GF (T HIRAG TR 4T 53]
FPT-9.80 : RTAT IDF EMCT FIFE 20 mL-TF &S IR & 0.5 M H,S04
PSR 20.5 mL e | & FF FI TR FS G OIS &fS L SRSt ¥ &N 5% cer
TR, o R e _
WS : qURCT FTE TR 3 epw Sebrr | OIR @ein R @ raren =9 |
FAY : H,SO4 8 NaOH-7 Sy e ffewanfis ot
H,SO4(aq) + 2NaOH(aq) —»> NaSOs(aq) + 2H20 ()

1 mol 2 mol

TR S S 8 @, 1 mol HySO, R 7 2 mol NaOH « 3T |
PIE-2T () -33(¥)

(A, 1 xVaxMa=2xVpxMp

;iT,[bVAxMAzaxVBxMB|
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RMDAC


AT T 8>

- I 3 NS, GRIT, TFICAR G0 ST, Mg = 2
aMpVp =bMaVa IR FAC WS, Vi = 20 mL
o, —PMaVa_2x05x205 4 PR (I SR, b = 2
aVp 1x20 ISR GRS, Ms = 0.5 molL™!
=1.025 mol L™ IR FACR WS, V4 = 20.5 mL

. NaOH B3¢9 g99@r = 1.025 M R0 ST I SRAT, a = |

SR NaOH 99 WIFS ©F = 40

- 1 M NaOH @7 1 L %3t NaOH H3gS A& = 40 g -

». 1.025 M NaOH & 1 L &9t NaOH 9t =40 x 1.025 g [P
=410g

- W
&7 : NaOH @R §I0°R eI = 1.025 molL™! @k @f® L g0t NaOH sIte = 41 ¢ |
FRNITFS TPY1-0.85 : 500 mL WS H,804 HIH 49 g H;S0, 7APS IR | 0% gaem

50 mL R 10% NaOH 539 WRT eAre 330s I+ NaOH H3+ &Te 20ar
W] : QT (0 @ I G (EfAS fefy Fave w3 1 qrw e R s rere 2| |
ST : 2T HySO4 G398 10% NaOH HtR (I Sl fovefr <9 |

(i) H2SO4 H3oR 5108 Siereey = 250 L=05L
1000
49

BAYS HySO4 97 (IRT SR = 58 g mol” = 0.5 mol

H,SO04 & GFTRAT 0.5 mol _
. HyS O, ST CFTR 1T, M = T o = (fsnf’ = 1 molL™

(ii) 10% NaOH Bt (3714 7 100 mL &t 10 g NaOH 2ITe |
100

%tm@NaOHmW=m =0.1L
10
HA9S NaOH 9 (¥ SR = == 0.25 mol
: 40 g mol

NaOH @3 G SRYT  0.25 mol .
. NaOH 5309 (T4l Soratl, MFWWWQ_,{ = 01’£‘° = BnolL !

Hz804 @ NaOH «@ < epraiw fRfiwans it oot
H;SO4(aq) + 2NaOH (aq) —> NaySO4 (aq) + 2H,0 ()

1 mol 2 mol .
SR T, o &N @, 1 mol H,S04 @7 T 2 mol NaOH R tatg |
_ Vi x My (H,SO4) _ 1 mol G, HySO4 @ SRS, V= 50 mL

" 'V, x My (NaOH) ~ 2 mol
263 (NeOH) H,SO4 93 <7wi@l, M; = 1 mol L™

A,2xVixM=1xVyxM, ‘NaOH B0 S+, V, = ?
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" q,2x50mL x 1 molL™ =1 x V;x 2.5 molL”"  NaOH Gt Smal, My = 2.5 mol L™
2x50mLx1molL
VAT Sl LT ek
&% : 40 mL NaOH &34 |
TEP1-©.8% : 25 mL NaOH F39C 207 10 mL 0.1 M HCI 539 w1 s 21 zom
¥ o eprT & 0.15 M HC] B30 ST 400 inL &TE T | NaQH B30 S 3o

WYl : U@ NaOH I3 e 321 &= 4o fof @Fe 9vuae HCl I97S TR | ©1X
afSs HCI 539 it &fie NaOH @7 (09 YT (A IO LI |
T : NaOH H39 ¢ HCl G30R e fifemara sfiieadt s
HCl(aq) + NaOH(aq) —— NaCl(aq)+H0 ()

1 mol 1 mol
FRF34 TS, 1 mol HCl = 1 mol NaOH
1, 1000 mL 1 M HC1 %39 = 1 mol NaOH

1x10x0.1
. 10 mL 0.1 M HCI %3¢ = —’iﬁ—

SRR SR off Qe (< —
FRF24 TS, 1 mol HC1 = 1 mol NaOH

31, 1000 mL 1 M HC153% = 1 mol NaOH

1 x 400 x 0.15
. 400 mL 0.15 M HC] 539 = x_;%s__z mol NaOH = [0.06 mol NaOH]

", &S, 25 mL NaOH %3t fR¥% NaOH ®ITR = (0.001 + 0. 06) mol =0.061 mol

mol NaOH = [0.001 mol NaOH]

NaOH &3 (¥ R
». NaOH B3e arenfefl, M = e sy
0.061 mol
31, oo, M = 0025 L =244 molL™" [+ 25mL =0.025L]

. NaOH Ha0R 9@l = 2.44 molL™" 1, 2.44 (M) (&9)
TS TFY-9.80(3) : 3T #AIGA 200 mL 0.2M TFRST &, {7 @ 300 mL 0.3 M <
S8R W GR OF A 50 mL 0.2M HNO;3 539 SR | [5. . 05]

() ©F A GICR T ppm G Fefy 3|

(2) 5¥ 6 T AR ey GINT oF MR 53 W o s T W I 0, of ey
et Ftam)

T (F) : OF A 0.2M HNO;3 H09R S@l ppm G fefar :

HURA CHET SR (n) x G ©F (M) x 10°
0.2M HNO; 93 ppm TII@ = ()1000 (Mw)

0.2mol x63 g mol™! x 10°
1000

= 12600 ppm ()
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TAYF-() : 57 8 T AT iy Ao o7 s H3o o4 emifirs w7 A

fewedin @ 3re ofF afegefiw H “Rage &8 @7 HyS804, HaS03, HoCO3 TS @RI |
GF T FIF S 3B-OH FF §F ¥ NaOH, KOH, NH;OH TS7Ifte (AR | SR ST 8 7
AR & @ FILF 0y < eprarw Fferan =ee

H;SO4 + 2NaOH —— NaySO4 + 2H,0

1 mol 2 mol

ST TG KA 2fS CFTE T '8 FITIT (NI SR o1 FACS A |
ST AR PR, 1000 mL 0.2M H,SO, §0? 3 Itk = 0.2 mol H2S04

~ 2 x 200
. 200 mL 0.2M H,SO,4 BI04 &F WY = 0—18‘0—0—- =0.04 mol H,SO4)

QAR @RI, 1000 mL 0.3M NaOH H3t9 ¥1% |Itg = 0.3 mol NaOH

0.3 x 300
3000

Torare e i S, 1 mol H,S04 = 2 mol NaOH
. 0.04 mol HySO4 =2 x 0:04 = 0.08 mol NaOH
. QT Aa NaOH @71 5T A H,SO4 & eMifire 331 finy 53t sfSfi@ NaOH TR
= (0.09 — 0.08) = [0.01 mol NaOH|
TR Wo, R 70T AT NaOH F &S 319 & 50 mL 0.2M HNO;3 F3¢9 et e |
I&aR NaOH 8 HNO; @3 ey 4 epersey fifemnfs zeem -
HNO;3; + NaOH —— NaNO; + H;0

Imol 1 mol
0¥ A& @1, 1000 mL 0.2M HNO; G309 9F 9Itg = 0.2 mol HNO;

0.2 x50
1000

SRR T epse e WrS, 1 mol HNO; = 1 mol NaOH
. OF @R FI03 AT 0.01 mol HNO; W2t i Haret 2=t 0.01 mol NaOH 7f eifire ze9 1

Reset : THRCE &MT MW, T 8 oF o R g W off epiaw WO o R
ffFmfefee o SeTes T e faferens amfas 2w ) ¥ @ ey 52t @b Fivam fweers
B39 TCA | TS e @ AR Tow i QI FORIeT 3 ARRET W63 A1 | i pH G wEr 8w &
3R fSTe-FIeR fRe-g30et pH = 7.0 ewfife =3 |

FWU-5| 'A' A 200 mL 0.1M H,SO4 ¥39, 'B' A& 50 mL 0.5M Na;CO3 539 &R
'C' 9Tt 40 mL 0.05M HCl 539 |k | [@1. @1, 2095]

(¥) "B’ “HIGR GI0R THIA 0.01M @ TR F0T FOL AN AT FA0S A f®: 2450 mL]

. 300 mL 0.3M NaOH H3td FI< SR = =[0.09 mol NaOH]|

. 50 mL 0.2M HNO; B=te &% ®Ig = ={0.01 mol HNOs|



Mobile User


8¢8 IR — ST 2|

(%) 'A", 'B' @ 'C' “ww R G2 «wen e Fn e 2l et 7, o MR
e 3wam :

[ ®: ewa RS =1 23 ) IR @S HySO4 SR 0.020 mol, NayCO3 WIR 0.025 mol, HCI
WITz 0.002 mo! | TS «BTE 7RI I 0.02 mol 8 0.001 mol Na;CO; &*firs = | SR8 NayCOs
=(0.025 — 0.021) = 0.004 moi fieer Az 1]

HAYFS TPT1-9.89 () : 40 mL CHFT MOH 3 (MR “itt ©F = 39) @R 50 mL
1.26% HNO;3 F30R et 0.25 g CaCO; G 331 2001 | @ ey el et 2, ot Moy
e 32| [@. 1. 2055]

Y : TP TS MOH Tt KOH W19 3o | Sioied S SWopitd HNO; (it e &ees
KOH Fave™ e RRFar @k o8 S8 HNO; «fitez s i3 CaCO; «7 et 96c3 | Tex
e TRedfefes RIS e SIS AT Mo $31 A |

(5) KOH HR0 3R : 1000 mL 0.1M KOH &3t &g = 0.1mol KOH

0.1 x 40
1000

1.
(R) HNO; B30 (311 : 100 mL 5301 HNO; ®ItR = 1.26 g=ag2—:1§1':r = (.02 mol HNO;

| 0.02 x 50 mol
. 50 mL &3 HNO3 W& =——— 20— = [0.01 mol HNO;|

ST e f{fes : KOH + HNO3; — KNOs + H,0
1mol 1mol
TP S, 1 mol KOH 17 7= &#fi® =7 = 1 mol HNO; i@

. 0.004 mol KOH F12 /a1 ¥ 27 = 0.004 mol HNO; «f¥e
. e et SR HNO; «Bi® A1 = (0.01 — 0.004) mol = [0.006 mol HNO;|

W[/, CaCO; @ HNO;-«3 T4y epeiw fafemsnib 2o
CaCO; + 2HNO; —> Ca(NO3), + CO, + HyO
1 mol 2 mol g
M9 TS, 1 mol A 100 g CaCO; WHT &fit® = = 2 mol HNO; e
2 x 0.25 mol
- 0.25 g CaCO; Wl epifit 24 = —'XOI—OO—’& = [0.005 mol HNO5]
. 4raT @ fppfbre s=*fF® HNO; «fbie itz = (0.006 — 0.005) mol = 0.001 mol HNO;
AT : Ry BI0R WIS = (40 + 50) = 90 mL <R «TS 0.001 mol HNO;3 «¥16 TR | JSAR firy
FID7 @fS 2q HNO; afSTes SIE B G @ B0 T FAGI0T ¢otoiia 11 23 |
.001 mol
& HNO, «fires fie 5o T Sy 2 = 2ol 8 019"11° =0.011M
& pH = — log 0.011 = 1.96 T | ()
TAYTFS TFPTI-0.89 () : 3% R 50 mL 0.5 M H,XO, e FIT 2.45 g aFTe TR [T
%2 100 mL 0.5 M T@Rt MOH 1% 53 W(R | 5. Q. [0dv]
() BRI H,XO, @ WeRe &7 ffa w3 |
(4) BRI Tow R gt RS e e el et 23 or Reswe w1

. 40 mL 0.1M KOH 73t &g = ={0.004 mol KOH|
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THS! : () H, X0, T ferwadia w3 «fSte | @7 eifafl (0.5M) 8 Bt At & (2.45 g) ¢l
IR | SIR (TR S (37 1 IR |
() fadre Wfre-wiaa e R e TS e 79 7S & |
T : (F) TSR R TS

, H,XO,4 @7 (e 3T
H2X04m C‘]Tﬂ'm= ﬁzfm‘tmwrﬂ\w‘, m’

S = 0.5 mol L
- 0.5mol L1 =2 EMy HyXO, <7 8IS &7 = 2.45 g
e TR ©, M, = ?
m,o.smolL"xo.05L=%g; . BRCR WRreS = 50 mL = 0.05L
4
A M, =B g g mol!

" 0.5% 0.05 mol
- H,X0, 97 siifs 9 = 98 (@)

g (4) Tow g e ol e quwta ave «fe @ I gt TS erenR (T
FRAT A FACS A |
(i) 1000 mL 0.5 M H,XO, G4 FI AR = 0.5 mol H,XO, dF©

5% 50
.50 mL 0.5 M H,XO, 590 §3 & = QS—>1<‘()()'()m_0] = [0.025 mol H,XO4]

(if) 1000 mL 0.5 M MOH ¥R %309 3 WItR = 0.5 mol MOH =&

0. 1
100 mL 0.5 M MOH wwmm=—5—xlé%gﬁ= [0.05 mol MOH]

H,XO0, aP1® ¢ MOH Itad 2w ffurara silieae 2 «
H2XO4 + 2MOH —» M2X04 + 2H20

1 mol 2 mol

RearEe : Toitaa TAFACT TR TFATS @ 1 S 1 mol HyXO, «rets =3 #ifirs 3ws 2 mol
MOH =1 Va3 2 | TR &WG @i ¥ 0.025 mol H,XO0, G340t <4 e 3aws 2 x-0.025 =
0.05 mol MOH ¥R FJd WaIR T | &S, &%8 MOH ¥ 53t 0.05 mol MOH &R ST st
WS e | [oar Ton avea fefs fmeers =1 (8:)

P PTI-5| ST AR 250 mL F3T 5.3 g Na;CO3 SR GR RF @ 10 mL 0.1M 'X' AR

FII SR | X' + NH; — Wl (&R (3. 1. 2055]
(F) ST AT FACTIT Tl ppm <R3 A F0am | f8: 21200 ppm]
(%) ST “HICTR BT X A 3 Fvetiver e g p cwcoms gy Rveret et )
f®: Na,CO; =& 0.05 mol €3 HCI &g 0.001 mol; e HCl @3 &=tae %9 0.0495 mol

NayCO; fipreia 260 mL F (U T = fip F3td NapyCO3 @7 Tl 0.19M & | NapCO3 539

IR Q6T FAH p' > 7 A | Ty €@ &FS p' A oforr Gifer |
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SYINFS FPT-0.88 : 12 g CaCO; & HCI e 5AFS 37071 (¥ At CO; o+t fnfe =,
G TR NayCO;3 @ RIS FS 650 mL IHTF GIIGT HATH SIS & | PR TR T
amifafrs ¥ T2r

W:ﬁﬁwcmmﬁ?mmm'mmwwu

A : CaCO; @3 Y HC1 @3 & CO, 51 Beoig = | Teog CO, 71 8 NaOH B3|
A NayCO; Tty =0 | Ton fofermama sillieaet forgenst

CaCO;3 (s) + 2HCI (aq) —> CaCly (aq) + HO (/) + CO; (g)

MCQ-3.19: 100 mL 0.1M

100 g 1 mol
2 NaOH (aq) + CO; (g) —> NayCO; (aq) + H20 (1)
2 mol 1 mol

2R AN S, 100 g CaCO;3 (VT Ty = 1 mol CO;, *5FT |

I x 12
. 12 g CaCO3 (% et = 0= mol CO; U1 = [0.12 mol CO, 1]

R S e WS, 1 mol CO; 7 = 2 mol NaOH
0.12 mol CO; 9T =2 x 0.12 mol NaOH = 0.24 mol NaOH

TS, 650 mL HITY 0.24 mol NaOH FAPS ST |

24 x1000
. 1L 3, 1000 mL H3eot 0—4—6’;0—0— mol NaOH = 0.3692 mol NaOH Gg® WX |

. B&q : TR FAIR (T TNl 2@ = 0.37 M (/) |

TS FPPT-0.8¢ : 50 mL 0.3 M Rty e §3et 200 mL 0.2 M MOH ¥/ 534 (M
@ . &7 = 39) R F o) RES 534 el T R Repem &3 pH 1o oo Ress
I 4. 1. 205; B1. @I el

Wl ; R of e I 3 -7 | SR Uy oMy e B39 8 FIF I AT JLIA (U
AT ([ FACS T | TS «fFe-FIa e fiferng ATeas e Tormm @IF 79 39S TA |

AN : PS FIT M-9F 91, ©F = 39 | 1% MOH =11 KOH &3
fwRw «fTed 1000 mL 0.3 M 53t @f¥1@ A = 0.3 mol «fre

- - _03x50mol _
g 50 mL 0.3 M 5 @ A3 = 1000 ={0.015 mol
949, KOH #Itad 1000 mL 0.2 mol M 53t4 KOH <it® = 0.2 mol KOH
0.2 x 200 mol
.. KOH =139 200 mL 0.2 mol M Gt KOH Wit = 1000 0.04 mol

WA <9, fewad «Srefs == HoS04 1 793R HpS0,4 8 KOH @3 sty ffemnfs <
H,S04 (aq) + 2KOH (aq) — K504 (aq) + 2H,0 (J)

1 mol 2 mol

oA oo WS, H,SO4 mmolmﬂnwmltsﬁﬁﬁ%"mﬁtﬁvﬁmmﬁmw H,S04
T G TR YU IS A |
RFd S, 1 mol HySO4 @i I3 =2 mol KOH

. 0.015 mol H,SO4 s 3@ = (2 x 0.015) mol = 0.03 mol KOH
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. 2TS | Hp SO, (F &NTa #fF i) 73t wifefie KOH A& = (0.04 — 0.03) mol = 0.01 mol

TEC GPTe-F1 e GIeoa (16 WAS = (50 + 200) mL = 250 mL

KOH &7 (e R
- H,SO4 @7 &= ta 27 wfefd® KOH @9 T i@l = R

__0.01
T 0250L

-, e gt KOH @3 pH = (14 — pOH) = 14 — (- log [OH]))
=14 — (- log 0.04) = (14 - 1.39) = 12.61

R : fifire ofre-w7 g3 9f eifirs = 1 H,S04 534 KOH 53¢ 9t eifirs Tr1s sfefas
KOH fiet 73t (= aneam ffire g3 aigfs e 1R | @ % G0 vl o 0.04 (M) @R
pH IR T 12,61 |

‘A’ *IEm 250 mL 5% H,;S04 B @R ‘B’ “iic# 250 mL 0.1M NaOH &3
R | [1. @1 2055]

(F) ‘A’ AR G TIAT ppm G 4w 33 | [8: 50000 ppm]

(%) ‘A’ & B’ AT 7 e Rre e R pt w2y

f®: &% pH = 0.34 T3 | I I 0.1275 mol H,SO4 SR ¥R F1F FIO 0.025 mol NaOH
TR | 3 73 w38 0.115 mol HySO4 1t HySO4 F3° 0.23 M = 1]

TAYHFS FF1-9.8% : 100 mL 0.5 M H,SO, 9Fwes 0¥ 200 mL 0.2 ¢ NaOH fRif¥rs =1
e | e el Fiewet I @R R 7R pH T 190t I | - [F. Q. 2050

WS : NS PTG @ F1R Fefbrs of eprs w1 = 11 O «fStw @ wIR garw &S owm
QAPT I FRAT ST FACS A | AT TN OGP (VT TFAATS (S ey G307 &P &ty e |

T : 4MG GFE G398 FIR 504 HpS04 8 NaOH 7 GIFT ST #¥eieT

1000 mL 0.5 M H,SO4 &3t GAgS ©I® = 0.5 mol HySO4

' 0.5 x 100 '
. 100 mL 0.5 M H,SO4 5t §AgS ©IR =ﬁ— mol = [0.05 mol H,SO4]

' 02 0.2
SR 200 mL &Y 0.2 g NaOH BIYS IR = o s =7 ” =ty

=0.04 (M)

=10.005 mol NaOH|

H,S0,4 ¥f® 8 NaOH 1 3097 &= fiferae wiesae == -
HySO4(aq) + 2NaOH (aq) — NaSO4 (aq) + 2H,0 (J).
' 1 mol 2 mol
TATRR Mo WS NaOH @3 (I 3T 3 &g | ©iR Ffiifby a1 Mfire Rfsmwwes fw sto, NaOH
@ (NI AT AU fTafos 21 | :
FFAH TS, 2 mol NaOH &*fi® Fta = 1 mol H,S0;4
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(1 mol x 0.005)

. 0.005 mol NaOH &mfirs 33 = 5 =0.0025 mol H,SO4
;. &S, NaOH (3 2 2 fing gavdt e H,S0, 4t = (0.05 — 0.0025) mol
‘ = 0.0475 mol H,SO,
T[N P17 i FITd (N6 WEew = (100 + 200) mL = 300 mL
H,S04 &3 (T TR
. NaOH <% eMead #7 SfSR® H,SO, «F Sl = ﬁ?ﬁt;mmw
0.0475 mol

SR 0.158 (M) HzS04 (/TF (2 x 0.158) mol H' T=oig =3 |

. e gata HySO4 @@ pH = — log[H'] =~ log (2 x 0.158) = 0.50

Rrere: fifFre Wfre-w= 53+ +1f emfire =af | NaOH G396 H,S0, &34 il gifirs zeeie sfsfae
H,S04 3 5 (e e fifdrs wavem &gfs 20 w8 | @ WS 0ok SRl T 0.158 M q&R
pH ¥ Z=T 0.50 | .

TATFS TP1-0.84 : FTss T swFEY ot S e [NEPT QTS (-F)-R05Y]

(F) BRI C =M B3 CoReS et H,S0, @ Rt R 2w [ | (oo

(¥) BRI C @ D M e R w01 o RS Fem o | piy || o1sM
Frret T of FRveeet e

T : (F) erEam H,SO, G AR oief :

H,S0, @ GRS = Hﬁggm :ﬁ;{(n) &S ; H,S0, <R (efafs = 0.1 moL'

' BRCR SRS = 0.025 L

_ n
1, 0.1 mol L ‘=0'025L CIRT AT, n = ?

A, n=0.1 x 0.025 mol = 0.0025 mol

SRl &1, 1 mol H,SO;4 = 98 g H,S0,

. 0.0025 mol H,SO,= 98 x 0.0025 g = 0.245 g H,SO, (&)
g o : SR wif, caeffoa vt W,

1000 mL 1 M H,SO, 33 = =1 mol H,SO, =98 g H,SO,

98 x 25 x 0.1
. 25 mL 0.1 M H,SO, 53t A& =—lzﬁ—l— g = 0.245 g H,SO,

TSR TG H,S0, @3 2wt = 0.245 g H,S0, (¥&9)

T : (¥) RfEe gaeew a3fe fRoed

&S, 25 mL 0.1 M H,SO, B9 A 65 mL 0.15 M KOH 734 fif#fe w1 =tmwr | H,S0,
«fSTeR AT KOH 1cad epaiw fRfesafb fasanet - ‘
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HzSO4 + 2KOH —» K2SO4 + 2H20

1 mol 2 mol
PTS | UTE < PINCNT U I WA | OIX GBS 6 FH G A (HC@ AT G FRYT A
A0S T | N Toica SRR (T et (e ey B &pfs &t A |
(i) B H,SO,, IR I TRYGT 1ot =
1000 mL 0.1 M H,SO, &3t% =R = 0.1 mol H,SO,4

0.1
25mL 0.1 M H2S04W‘I‘W=—w%)2—5mol =[0.0025 mol H,S04)

(ii) 530 KOH <& I SRYT i1 :
1000 mL 0.15M KOH &3td ®itR = 0.15 mol KOH

15
65mL 0.15M KOHWW=O—TO8(—065‘mol =[0.00975 mol KOH]

oI SR S 1 mol H,SO; @7 2 e ated & 2 mol KOH &TAIEH = | UG ST 1l
(T I8 00025 mol H,SO, &7 #fff e=raa &7 0.0025 x 2 mol = 0.005 mol KOH & | 8
ewg KOH et 0.00975 mol KOH Sitg wdie (0.00975 — 0.005) mol = 0.00475 mol KOH cfé

TR |

o e gavta oFf 2 TR |
YRS T1-0 8 : A7 THISTER FfHB g1 T FC | [5. 1. 0%
(F) ‘A’ @ ‘B’ N { oA e T nar 36 T3 A 5| A w1
(%) ‘B’ @R 504 10 mL 5% (w/v) NaOH ¥4 @apt er | HOIEH HClE

e e &Pl @ T MR Reswet 3 g A

FAKI : (F) Fovel e STl N : 2T ‘A’ @ B’ SR o I O 1M BCe #Afs
TR | T {0 LA E VM, = VoM, &3 FA A

*f@-A @9 40 mL 0.5 M HCl =40 x 0.5 mL 1 M HCl = 20 mL ¥ 1M HCI &34
Af@-B @9 50 mL 2.5 M HCl =50 x 2.5 mL 1 M HCl = 125 mL &7 1M HC] &
. 9 1M HCI 530/ (1% SRS+, V, = (20 + 125) mL = 145 mL 1 M HCI 3%
A 8 B IR Ry G097 43S WS, V, = (40 + 50) mL = 90 mL, ¥r@r, M, =?

V,M; 145 x 1
T e T G TS TR TS, VM, = VM, 5 My == = 90" =1.61M

. A 8 B 539 9fod fimred gawiar = 1.61 M
(¥) B A et G eifs B : & 5% (w/v) NaOH 3T Seiaies (Tefafbes wetres =1
A | 5% (w/v) NaOH Faeos &S f5i51ta NaOH atF = 5 x 10 g = 50 g NaOH

e SRR 50/40 i
. B0 (o, M = e =1.25molL



Mobile User


8vo ' TR — TS oig

HCl 8 NaOH @ e fifag sifisad, HCl + NaOH —— NaCl + H,0
. 1 mol HCl = 1 mol NaOH; 9 ePiite &1/, VM, (HCI) = V,M, (NaOH)

2. '
A, 50%x25=125%V,; vz=&l"25—§= 100 mL NaOH

fArerge : @S 50 mL 2.5 M HCl 539t % &t &= 100 mL 1.25 M 91, 5%(w/v) NaOH
B9 TS T(E | R NaOH @3 «fdma 10 mL << +% 263w B iita fif® HCl ¢ NaOH «d

freet wfe HCI 21t; o1R fepeem s s 2 .
TAYITFS FPYT-0.8b : A7 TR ORI 2B 7Ty AT I | ({1 @T. (¥)-205b]
(¥) TRITST 'B' NGAT G0 TN ppm G IS IO R IR | 100mL | | 100mL

01M 58

(%) TRENFT “A’ @ ‘B’ g oy g e 33 g R g pH | oy NeOH
T 7 ¢S I A0S TR Of AN Rearee Fear ) e =
T : (¥) NaOH JITR 9@l ppm e oy TS,

7eeE o (g) x 10° qoq = ”
ACIE ppm TN@I (W/v) = . =) BRI SR =5 g (367 NaOH)
{0 RO = 100 mL

, _ 5gx10°
.~ NaOH &% ppm a4l = 100 mL

=5 x 10* ppm = 50000 ppm (TE)

A : (¥) THT A8 B i 530 pH = 7 I 90 9% ¢
Twrd A 5395 =0 e @Bfe HCl @9 @R B G396 0T 37 ¥ NaOH @9 1 TSTT@ (e
TS o3 TR 21 ene iy GI0oR pH W 7 %0J | b fRfnfl e e -

HCl + NaOH —— NaCl + H,0
1 mol 1 mol

FRAF29 WS | mol HCI &3 I 1 mol NaOH-«% FIE 4 eifirs F903 i 1 Torw 719 «f¥re

@ e W 2 i fpeafba pH w19 7 9
9 A 8 B 53t &fS (wte TGS (e sAfamie et 90 =09 |

(i) HC1 5I0R (1#1 AfR S¥eiet
1000 mL 0.1 M HCI &3ta TR = 0.1 mol HCI

0.1 x 100
. 100mL 0.1 M HC]WWK'E:—H;(W)—moh 0.01 mol HCI

(ii) NaOH H30o =3 (1o siefett
NaOH 3 a=-314f9@ ©9 = 40 g mol”

5 g NaOH 3 G ﬂﬁﬂ!‘f:zo?sr%r = 0.125 mol NaOH

~. 100 mL NaOH %3t NaOH g 5 g = [0.125 mol NaOH|
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oaR 4 e ffes w@wa WS 1 mol HCI & 1 mol NaOH < &ifite (=1 1 awa Twrois
TS 0.01 mol HCI @3 Y 0.125 mol NaOH eIt Ztatw | fieet NaOH @& &g = (0.125 - 0.01)
mol = 0.115 mol NaOH; Wqﬁmwaﬁammmwmomaaﬁvﬁmzmw
T3 | I w1, 0.1 mol HC1™ITR 1000 mL &we HC1 73t |

- 0.115 mol HCIW=MOXIO‘1£ mL = 1150 mL 278 5309

e : Teite A @ B @R Tow g3 fifdre 39/ «17 2w fiy §aeed pH W9 7 ¢S = @ iy
RITR T WS 0.115 molNaOH@qéfmmwmmMHcmﬁmwrcaTMSOmL
fipce =1 |

‘A’ A 50 mL H 0.6 g NaOH WIR <X ‘B’ i@ 50 mL 0.5M HCl 53
R | , 3. @I, R055]

(F) BRI <A’ <A {0 v e 91 [8: 0.3M)

(}) ‘A’ 8 ‘B’ I e Gt @A PoaeT oorvism 3 Affes 7@ o ffbTe Rees
IR

f: feafbre Rt PR #1191 203 | Y NaOH 93 0= “Rs 3 B2eet 0.01 mol HCI I/
7959 gwvr@r 0.1M HCl =g 1]

t APTI-3 ‘A’vnmlsomL(nMﬁWwwsww'B'm004MwmsoomL
MOH 539 (M «3 1. &% = 39) WItR | 7. 1. 205%]
(F) ‘B’ e G Tl ppm G303 3 37t | [: 2240 ppm)

(%) ‘A’ ¢ ‘B’ ~IIta e g% i a1 BT cotoiresm 3 <AfRe 3aeq, wrﬁrﬂmmrn

f@: i1 FHIFTE =9 $903 | 19 T R 0.015 mol; KOH WTg 0.024 mol, /=T 0.012 mol
H,S04 i 23 1 ©1R fiseet 0.003 mol HySO4 A &6 0.004 M H,S0,4 539 TR 1]

- PR fover 210, : BT e RiRRE e we
Vi x M (¢FTe)  aRies e sk (a)
V2><M2(‘5T3$) Wmﬁﬂ”ﬁn(b)

TP-9.8% : maﬁwewmwﬁmﬁwﬁ%Wﬁwmnw
WpHmm7mwm@ﬁrmrm-Wﬂmﬂﬁﬁﬁ ?FcﬂwmeWKaeKbc&m
8| (F) HNO; ¢ KOH ; (X) HBr 6 NH3 (°1) HCIO4 8 KOH

IPT-9.89(F) : NayCO;3 @ 25 mL Fa9Ce e 209 10.2 mL. 0.05 M H,SO; mmm
@ Na,CO; B0/ (Ui @7 : f8: 0.0204 M]

TP-9.89 (%) : WMZOmLWWWZOSmLOSMHZSQ AT T |
@wmmmeﬁsﬁmmmaﬂmmmmnm 1.025 M; 41 g]

- TP-9.89(*) : 750 mL M/4 sto4@mmwmwﬁmmﬁ¢mw
32 f®:3.75L]
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| TPET-9.89(F) : mmﬁmwmmwzo sto4 WWW (e NaOH g39@ o4
mﬁw«rmz G f&: 0.1 M]
PO, se(e) 1 L M20 sto., m mﬁ:s FACS 5% wﬁ Na2CO3 R (& EREICRC UG
amwmr . f€: 0.106 L]
TPL-9.80(5) : 25 mL 1. OM Nazcogmer‘ﬁwm 20 mL H,SO4 FCIR STAE = |
ST T T2 fe: 1.25 M]
TPT-9.88(F) : 50 mL mﬁxmmmsmmmommmmon 739 e @ feeft
w@ﬂmmmmrﬁmﬁamﬁ@Wx f1S: srSh; S = 0.133 M]
FPT-9.88(%) : ‘A’ AT 10 mL ¥ 0.4 g NaOH @R ‘B’ A1@ 25 mL 0.05 M HCI g3 SR |
Beq S8 TR s w90t e ergfs $iahet 2 o ot Reemet 4T | [4. @1 03¢
‘ f6: =@ ; 0.01 mol NaOH @2 &7 0.01 mol HCI &wre; f&g HC1 =tz 0.00125 mol]
 -9.88() ¢ 50 mL 0.3 M femaw o (@ H,S04) @ &3 %A 200 mL 0.2 M MOH
wvﬁwﬁsmﬁvmﬁmmwﬁmwm; e MOH @@ M @@ ea= 39|
e : [ 5. Q1. 205%; B1. @, 203¢]
f&: MOH zw1 KOH; R 7 T 204 | I GOFE 0,015 mol STEA & 0.03 mol

KOH w31 ﬁs;ww 0.04mol] == IS F-0.8¢ ATl
TPO-0.88(%) : ‘A’ AMA 10% st04 m 500 mlL S%! 'B' @ NaOH @3 500 mL
mﬁmmmml : 3. Q1. 2054
) 'A'maﬂﬁmmﬁﬁmmmﬁmtm faere za? fe. 520 mL =if]

(R)'A'S ?B'mm,mﬁmaﬁﬁwmmam;wmﬁﬁw@mmwl
fe: w8 =03, H,S04 @ wiew]
. HT-9.88(8) : wﬁw 50 mL 0.5 M HyX04 <0ea 530t 2.45 g «IPTe GAYS MR F
T 100 mL 0.5 M Y@ MOH 12 39 SICE | [ @nodel
(@) TR H, X0, @i sa e se fe: 98]
(ﬁ)mmmmmmmaqﬁsﬁmmwﬁmmu
: e (AP TIT-0.80(0) O] [8: forret™ =wal (. 1. k03]
,m_\, 88(F) : w : OOmLO‘ /M stmmctWI asromzoo mL 83 NaOH «&
OZgﬁWWI « - oyl
(‘Q‘)@WQZTWWWPpmmWWI e & 2 - 81000 ppm]
, (ﬂ)@ﬁvmsweqwﬂmmmmﬁm«mﬁ@wmmamm O FRPE
Reaga s, : L [T TRT-0.80 ¢ree] [B: wE]
PT-9.88(%) ¢ >+t 250 mLm265 gNazCO3 FAAISS ST | azrvnmr 10 mL (EHTIETE
HCI 539 SR | [5. @1 03]
(F) Twraesa 5 ﬂmm @ ppm m S TA? : f©: 10600 ppm]
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(ar)%u?r’mwvfm lommmuwmwmwmaﬁ@mm o |

Roma e [*Bwﬁzr]
TPT-0.88 (W) : wmzomLNaOHmmwongaOHmuwmss mL 0.5M HCl
A3 SR | @ ThRsiefas e e ST ) o [@. . J08a]
(F) TR ST AT 0 GBA S ppb GFE TS TA? f8: 1% 10 ppb]
(ﬂ)mmmmmﬁmmmwmcmwmm )]
e 3T | : fie: sl g3, Ko FBwRT =1 2]
TPT-9.88 () : ST AT 51.2 mL 0.5M sto4wms ST G 80 mL. 2. 55% (w/v) NaOH
G394 IR | , i [@. @1 R0%4]
(3) TR QT Wmmppm mfiﬂmmz o  [®:25500 ppm]
() Swieieea AleE B39 e wae s 49 S 2, of R #em) & wim]
PT-9.88 (@) : S #ilt@ 250 mL 5% HNO3 H34 «ﬂ‘« bsr vnmr KOH @@ 250 mL cRTTER
B SR | , “ (. 1. 03a]
@) ssrvnmmwmppm awﬁrfzrm: o 63 50000 ppm]

(%) TN Tow HaeTe R et firirin aipfe et 20, wﬁmmu - EwdmEE

FPT-9.8¢ : 30 mL HCl &304 20 mL 0.5 M NayCO3 T QP 1R 1 7904 eratarar &ray et
20 mL 0.1 M NaOH %39 &ee &¥ | & 7S gaefbd v o7 f8: 0.73 M]
TPTT-9.84(F) : 3.375 g SR @IAT GF-HF FRCF AMTS FACS FF 250 mL FIT 0o 1
T | @ FIS Tt eifiTe 30 67.5 mL 1 M HCI 99 erie 20T | F1aioe safds o9 @@
JCA | - [e:50]
FPT1-0.80(%) : 2.3 g S (AN G-SIT FAS AMNCS JAYS A 250 mL 739 o7 T
mmmﬁaﬁwmomwlMHa anawlo QIR A e
ceiRe f®: 40 g]
w-osq(ar) 40mLHc1mm30mL05MNazcog,mmmwmlauﬁw
590ee o4 2 F2r 25 mL 0.1M NaOH WWN!WWWW?
f8: 0.8125 M]
TPY-9.84(%) : 25 ml NaOH G U 10 mL 0.1 M HCl Wit Sifs epifite <=
maﬁsawwﬁmmmmlmws mmwawmmwy
®: 0.088 M]
- E-.83(%) ¢ 10 cm® Nazcogmmmzocm OIMHCI mwwﬁwmﬁww
m:mmmwwmmm 16cm3 015MHClembNa2C03
GRofbR T Iy ; [®: 0.22 M]
TR0 .8t : lgﬁWCaC03C¢4OmLHCI mwmwmammﬁ
&fil® 2CS ST 40 mL 0.5 M NaOH Wefmmmzmmlmwmwr '
f: 1.0 M]
wm-esa(as) mﬁx@mmg NayCOj3 @mﬁmmmwsoomw
T | @ FROR 20 mL AR 01MHc1wvffmﬁwm19z4mLHc1a‘mmm
Na,CO; 7 047 (SGTTER *oF AT (99 I | < 813223.%)
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HT-9.85(%) : 1OgNa2C03@Wm>WSOOmLWMIQWN@SOmLﬁN
BRGNS s 0.1 M Hmm 10 mL @ces 2T @ NapCOs 9.
OO A A IR - [&:47%]
. TPP-0.¢0(F) : GIFLFA Mg 419F 20 mL 01MHc1aza§swm|mmﬁchm
&Mfir® 3708 7.5 mL 0.2 M NaOH &9 &TaIe 24 | Mg R o7 397 ~ [®:0.006 g]

TPT-9.¢0(¥) : 200 mL 0.1M WP «Bsa qaoe of epfite acs 150 mL NaOH &
WWINaOHWW ppm R e 9T | [8: 10664 ppm] [5. @I w3¢]

FFT-9.¢0(*) : NaOH GI0s S «fe mmmmmmmw
qﬁwzammmu [5. 1. R05¢]

FPO-9.¢0 () : 01MHc1mmNazco3mwtmmﬁmmm(pH@u
= 3.1- 4.4) GR @FEYEH (p @@ = 8.3 —10.0) TSHS I3 T AT F? I (TN FARCT
T ST | PIIMaFe FET-0.08 (5) (AT [B1. Q1. 2059; A, @, 2054]

TET-9.¢0(8) : (3) 0.1M HCl 539 NaOH 131 BIRGHts fide siae;

() 0.1M HCI 5393 NH;OH G391 %1 BIZG 1 (Fereeyifer;

() 0.1M CH3COOH 39t NaOH 539 %11 SR cpaererasifers Renifn « fo

ot oy o7 PotIes 9219 S5-7133 a3iex eofa frsa 3ts; «a IUd Reeaet e |
 [B: SIS TPT-0.95 (5) (L] (BT, (3T, 059; F. (. 2050 1. @, 034

1-9.¢0(5) : T4 IB1C 8 S FIF FIR TG @i =t T2 I 2
@ 8: STAATFS TP ©.95(R) W [. Q. J034]

0.6 ERe-Rerd R[fe

- Oxidation-Reduction Reactions

R R b S @ o, 1w e, abifire e Sty Fam fife,
qrg Fermrere R, (0ER ITT e SeotmeIeeT et el s R e ffer <0 |

sr-ReRe I R (Redox) R Teha YRR Wb | (oS TG 1 R GR GES
ETRGT Az A | SRS AN RGN gAed A Ihre NS @t @ HCl WS
TR YR SRPRSIAE WB | TS ICRGT IS S RIGued @@ oK (0 WO
e sawere RGE A6 gARR (net movement) | R RN gEeEd e T @3
e I TG SPTeR AA (e WoR e @ e s g e @
SepeteT s o Rfea @&/ =i

[X) LRGT St oo 5
He oCle 2l :Cle
+ ' mm H o0 ;

¥ MgO SO0 TG BT Frel TS WOt T off W WG TR @ R
TS 4 G 6 <3 HTGP SIS S H FRR |


Mobile User


ARTPIS FTRA

8b¢

*  HCl @ ¥R RIS 3 3RG 516 Fres btz | ©iX i wras (57) ¢ arfe

HAGF (57) BTt kAT e FP zwR |

* Wmmmmmm%ﬁw (term) IR IR |

- CTN ST R TR S’ AT I8 (loss) |
* R 20T ReTRG ‘e I W (gain) |

MgO 1T Mg #1157 RETRG SIITIA T &9 J05 G O R XORG et Reaet e |

G (Mg FF L0157 6) - Mg — Mg*7+2¢
et (0, ¢+ TG g ) - %02+ 2 —» OF

UG SFEH (O2) TR Mg WS 20%; B12 O, 2T &7 (oxidant) 1 SAGRRR (oxidising)
GUE | SN Mg WRT O, Renfas zraw, o2 Mg =0 Rare (reductant) 1 REERR (reducing)

TS | TS (IR (57T,

(5) CTRG TE @ TG <129 I RETH @ T AW 0 % A0 9B | i,

(R) Ree TG ot T TS o R e 2R AT F0F Reis 2|

G4 T R, R, e e, R svid—a s i vl S |

BIRTR TR : (X AP R A, o 31 S RTRG 467 A1 O I, SIS e R

T | TG TR T AT, WY I AR SIS 2 | (A,

(5) TR TRGY IS WA GRAT: (i) Na —> Na° +

(i) Ca — Ca¥* +

(R) S9F FTRGT G TR TR : (i) H — 2H" +

‘ : (i)H0, — 2H" +

(©) IR JTRGS & 7RI GRS« (i) Fe?* W FdhE 4

: () sn®* — st o+
(8) SRR ATRGH I& BT &R : (i) 2CI — Cl, +

(i) 25,05 —>  S$406 +

Klleupicien) aniiicyicin

e
2e

2e

2¢ + 0,

-

2e

2e

oe :

ﬁmmwzmmmﬁmmm,wmwwwm vl e fafmmn 9 |

JCETRG AT T A1, ] ) SR RS 27 | e,

(3) TR RGN A T @ (i) C + ¢ — CI
(ii) O + 26— 0%
(R) W9 LRGSR FE R s (i) ] + 26 —52I

(i) 20, + 2¢ +2H'—5 2H,0

(©) BT FCTRGT A=K T &=t () Cu* +  2e — Cu

(ii)Fe** + & — Fe?*

i (ZFTM) -90(F)
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(8) SUTARTR TCTRG a0 T R@iret : - (i) MnOs~ + Se” + 8H' — Mn*" + 4H,0
: (i) Cr0 + 66 + 14H'—>2Cr’" + TH0
o RRFT (Redox Reaction) : & R gz WY TG SAWIH-ZA 1 ST 8
mw,mﬁwﬁmmwﬁwﬁwﬁmawﬁwﬁmwmc@w@m
BTG YA WG |

@, ,Mg:/;\?gz — Mg#* + O* — MgO
Wmmmzwﬁﬁmﬁﬁwmmwmwmmﬁwﬁﬁmwmwa
Wmmﬁwm,wm&mﬂmlmﬂmmw&wlmmw‘

T SR TS T G A © I TR W A | MAT @_\z,)
SR ATGRFST 3 T IS CTGTETR el T RS T 3 =1 Q_?"@

I, <Bry; <Ch <F;
(-2

. S, TS, AR TIRAHIRE (SO2), TREITEH

TIRSHIRE (NO,) |

(2). 51 GRS o : o QIfim, FRiem AReiRs (H;0,), 7i2fhe «fre, A HyS04 e
goifv

() =0T wEE AW : SRR, B AT (KMnO), BRI TG (K2Cra07),
FBBREN @IEE (KCIO3), STHIAE TRSIHIZE (MnO,), @l GPRIZS (FeCl) Topifn |

* TR0,y @ (7 g TR owieda R e RT A L A1 |

R W TRE! : G- R @ A G Sy 1 e e e wfie 2 ek
o R s ReRe 9@, oI Reme A 90 | Rere wid 2o LeRGTre | @ oM
KRG TS 29Tl TS @, T A 8 (¥ R e ol = |

o T PPl ] T I (TOOTT SRR e ZIGH Y O JTRG SR 2Rt I
o | % R e O Reee R il e #wel e @ 2 : Li<K <Na<Rb<Cs|
Il Rees amnda Swiad :

(5) st R e Hz COyH;S1S03) MATQ?‘@ D”‘T@"Z@

(2) 1 REES g : enr Gete (HNO), TS e (H,S0;3), IR e
(HBr), e «f¥e (HI) |

() 2 P oAwe : iR g, I, @ TR (FeSO4, FeCly), 77 GRIRT (SnCly),

52 %% B (H,C:04.2H,0) , GIEIT ATIFIFTEs (NapS203.5H,0)

* HRf-0. Q (7 g TR omida e e ST ARTE 0 A0S |

* REORGT TG TS G J0T | (T o WERGA Ie0 I OIS R@F 37 |
* BTG A2 e e 30 | (@ A RERRE 2% IR S GEE 0 |
* T 6 T AT 4 ST W5 B =t oS web a1 ) e Rremaerce fareay fRfws 07

*WWWWMWWW;WWWW&WWl

FAITA-F (TAF) -90(Y)


Mobile User


AR TR 8uq

* FNIET AR (G RGN TSIV SPICE SERGN QAT T el fAerae Iyt 41 I8
T GUFE ERER BIG-H0d T AT AN ERGS SRS IN-QAF S SR
(AIGE BT (§+) @ TRFHIT HGF BIE (5-) (AT = | 9+ e Trel-femet Riswan 2 faew
(redox) Rt ‘T fAaT WRA-TRYT F@fore =T F41 =7 )

.55 TRA-TeAT ¢ ey R[femr

Oxidation number & Redox reaction
IEMA PIAFEHA TRA-RAT O.N (Oxidation Number) WI5F ‘' JI2R A A SIS @I
TN ZTETRGA-BTE STl LA AR (FI AT (T2 ZCTRGA- BT 1=et FA ©f Tl Ffafne ey caves |
* @ oy o RGeS < A SRFReRT St @ A TN (loss) T o wAeE et
@ +1,+ 2, + 3 G ATYCS (I = | WA,
dy\ Y @ TG B A I A IR (gain) T A WG I @, -1, -2, -3 &
@:/ I =T |
‘\4 SR : R, T ATRET SII% SRIAT 70 T ARITS 8 (RIS BTE A1 WG
IR TRYTE & G T TRAT A TR SR I | @, Na' SRR @ Na #0097 ON = +1
T, OF SRR @ O-*7FNgd O-N=—2 2T |
| * fes SRR (0.N) Refem et frmewe S wr e : |
S| CRfeF YT @9 Na, O, Clp, Ps, Sy THIMCS AFHF SR S€g] 91 &9 3y O.N = 0
3| GF-ATNRAE WA O.N SR BIEd S | @99, Na' @@ ON =+1, CIT @9 ON =1,
Mgt @aON=+2
© | TG AT (@ G SfGe-Aorge! @R @If6a T-e AT NS GR AT T Ly
@G SPIE 4 g 21 | @, HC] @t H @9 &[0 SRy + 1 @G3R C1 99 &= SR —] 2F |
81 QTR foaesrs q1 WNMREAT Sqre Tofge 59 T A9 &R IRAF @I W7y =7 | 5
SR SoAFS T AT TR R @1 SR BICH FA |
* @ | o e epefefes ciiter O.N @& farrrafer ‘
(F) &4- 1A (1) 99 3T : O.N = + | 39 €1gd Qo |
(%) &FA- 2A (2) 93 @& : O.N = + 2 3 4gd @ |
() &F%f - 3A (3) 9T Al R : O.N = + 3 3 Al &t |

(DHEW ST AMA: ON= -1 ] 47 GIRCE |
HeIqqea @t : ON = + 1 3R &4rgq H &eer |
() O FAREIT: ON= -] I A7 THZC |

:ON= —2 4RI qHCE (F I7) |
:O.N=—1/2 4 F99 AHACE (KOy) |
O FRATRGEE:ON= -1 K FERE @ |

(®) &% -7A (17) 93 T : O.N =—1 3] 467 8 |G @t (O I;H) |

(%) SIS @7z @ ICl, BrCl, IBr, BrF efefs @t wfieres ofbe 3 cierm wiae
TRYT —1 YR THOI S AT + 1|IC13,IBr3,IF3,WWC1 Br, F @3 &1 R4 —1; 58 1 @7
R SR + 3 (TG *77) |
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8Lbr I — O 4@

*h (2r) o1 SRR p A SRR WIS GTeT G 10T 7 I ST S-S A A | q
] (A ARASTN TR AT TS ATV T & TN S-SR ACF |

(>)@wmﬂﬁmﬂmawew@wﬁmﬂmﬁmwm|

() TR AR T PO ] (RETORGA O XERGH AT, GIR RWIX TN AR
o ST G- | WA e A1 ey YT SRR T & G A e Ered
R | @, N G SN e-5RT NH; TS —5 @R 4% &R-7RYYT HNO3 S + 5 =% 1 N(7)
7 ARG R L

N(7)—> 157 [25” 2p’ 2py 2p7 |

. N-93 4% &= ST = : - N &7 g SR R A :
QETORRAR (NG 2CTRGA TR : QTSI (N6 freTe Ry
28 — 2f5 . N @3 5itéi 2p —> 118
I —> IF | TRA-RGTR +5 2p,) —> 1f6 - N &7 ey
2p,) —> 1f6 2p, —> 16 IR R T -3
2p, —> 1If5 (6 TG = 3%

G 5B , RMDAC
IS, S ¥ RERRE A, S(16) - 15™25%2p° [353py” 3py 3ps |
S 43 AT (IS RRGA = 60, . HySO4 QT S @3 ST &=l SR + 6
S @7 rETeRa e TGy = 26 . HpS et S @@ SR Sl 2y -2
WA, Cl @a ZERGR R, Cl (17) — 1572572p° [3573py 3py 3p2 |
Cl @3 @7 WA (B Teeaay = 70, . HC10, (At C1 @3 415 & FRAT + 7
Cl ¥ QrETe! & [rens g = 17, . HCl @@t C1 @7 &y o JRay - 1

* Srery Cl 93 TR0 SR SRS 20 @ F 3 Wi ST 37 a2 o -1 = | @7 I Le—

Cl T o7 “fge ale; @ 34 SRRGE AT =g | T Biet SRS SREw W@ Aew sfere
mmﬁﬁmmcmawwm@wwﬁmmmmmmm
R ([T T | T HBS TP e = |

G GG 3p,%, 3p” @ 35" TETRGL (OTX TR 3dyy’, 3dy,', 3d,, TR grTEfT®
2 Cl67 RIETIRCE JETRA 0P = : 35 3py! 3py! 3p, 3y 3dy 3’ :

W@ﬁamﬂ%ﬁmw«mmwmﬂmﬁwm@%wmmn
@, HC104 Gt Cl-97 I TR TR + 7 |

oS F R e o = «wx 37 e < d SRS A AT F ARy $E
SR Y T AT R GG G TRAT —1 RIGT S (PICAT TR TRYT F 7 567 7 | -

SRYT 1 FRATS @ G & TRYT S I @ TS A A |

ok [Rem a8 : | T AT TRA-TRAT € S RYE T4 & Fwrfores T aeels Qom
T O (TR | G FI R AT GRS 3 SRR W SRR @ 4, 8-
Qe < e IR AR P REINE WO SHREET I6 SR TS AR T T LR
TR AR | D et ST T (T RS JBTR PRt T el RO |
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RMDAC


IS TN 8ud

* FrFIITeT 3R owea evy I @ faafba Jfsercm I ees srea =1 =3, St SRe R
TS [T ¢-97 (F) (/TS () 466 Tz 927 309 | =32 Clew SRRyt fy swe g

[ corc e 4] wE- Ry ey 3 e «
(1) HySO5 TS S «F & YT : [H,SO;s T Caro’s acid I A SCAFTFE S «fre]
25fere foIT TS, HySO5 (AR STEHFRFSRE «f¥ie) @3 STs S @3 SIR9-RGT + § 26w 5w |

+1 x-2

[stos; x +2-10=0; - x= + 8§

g S 97 ey I 60 TEIGF TR | O S GF AE® SR e
+ 6 93 @R 26 WI T 94 HyS05-93 ofas TkeFred w7 H—0—S—0—0—H
TR | HpSO5 7 ofad RIS (UWF @RI I/ H,yS05 WS S «F &Rt (';
TRYT TR ABIATF + 6 | GUFCa G0 ATIHIZG IRA 9o O AT &) [Caro’s acid]
2(-1) €S [A | IR ARTHRC IHA (—-0-0-) &b O *FMgR s FF J¢ @A IR | 9fe
IR AR VY TS QEAIE & @A 7 | @ IS G5 (o7 *h™Igg WY T& 26T FTAONS
@RITCAT = | O HySO5 LS S G TR 2T = x (W )

S2x(F) + x +2x(-1) + 3x(=2)=0, .. x=+6

(H <7 &) (0 -0 T oo 35

2% 0 7 =) 0 @@ &7y
. o805 WS S 7 &4FS GRATRAN = + 6

(2) Na,8,0; (G AUTATFEFS) SIS S G TIe TR -
fers fagm W, Na23203W?IC@Stﬂ3W°WW + 2?63 Tfow |

;132;2623, 2 (+1) +2x +3(=2)=0; nx= +2 S

8 N2$,03 @7 T 7Y H,S0,4 @7 REFIT Nay$,05 <7 wif§e 26 S omiy Wy o S west
TeEFE T qR G SO, WIS TS T ) ToIR NapS,03 R 2 S R &3S fom @rm)
INER qUAF T TR L IFT S AT 1 | G NapSr03 TG S0 WIS Gt v | Mofaw
RS 25 S ARNE TR R 7 | qrwE S S AT W G AN T TR O G-
T RPN S AIFAF TR TR — 2 €@ T | 9T S AT TR TRAT x 43 20, $F—

2x(*1) + 1xx + 1x(=2) + 3x(2)=0, . x=+6

(2f% Na @7 &) (AR T @gfowm :

S A &) )

. Nap8$70; 97 W9Yre ufb S RMF W4y @b & AT 2 GR FA=07 & TR = + 6

(\9) Na;8406 TS S G R FRYT : &A6fre fww TS, NayS304 (GTERT GRRIATS) «F
TS S G TR YT + 2.5 T | P NayS40¢ 9 M RFS 0 0
(0T @R IT @, 7o S ARAY AA™RT A FAAG I SR ﬁaé_g_s_s_g_aN;

+ = i ~ .+
NaO—”-—ONa

WIR; STAd &R FRAT 0 (97) =0 | WAt uf S siwmnm afeby v v
TR AT X 2O, SAF— o o
2x(+1)  + 2xx + 2x0 + 6x(-2) =0 L2x +2-12=0

QP Na@ew) EFTS@ew) (S-SeRIWWE) (66 0 @& &) SLX= + 5
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- NaS40g TS AFSTF (T 9o S A1 Fr=Ia A G T Aqq SR S Eieel
SRYT T GR T 7S S <A @SB TR AT = + 51 ‘

(8) CrOs 93 SYTS Cr < G RN :

5T TN WS, CrOs (TRCHING ;) @7 TS Cr «F TR SR + 10 =01 g
AAATS Cr @7 9 SRYT A 6, T GF TG [T 3d°4s') @ Cr «F 3d RO 5 @ 4s
SR 15 R (NG 6% CTRRER SRR @RI | JOAR Cr O TR TR FACAT + 6 97 @R e
T T | G¥ CrOs ¥ S s Rraal 31 I | @3 Mot 7ewes 416 O vy 7fb ASHze
(- 0-0-) THA T SICE | MOF TIPS (0F @R W CrOs G TYTS Cr 97 &FS TR+ 6 |

efelS fREmze T (—0-0-) 7 &fSfs O @7 &= YT — 1 49 «R Cr &7 TR

WA X GAAR, x+4x(-1) +1x(-2)=0; ~.x-4-2=0,.. x=+6 ?\3/?
2% 0-0 T (16 O @3 &) 0-"~0
_ 4% O @@ &
. CrOs 9 ST eFS#TF Cr 7 & RYT =+ 6
(@) Fe304 WS Fe &7 &7 TRy :

8
ef5feT® AT Fe304 @ Fe-o9 &R RAT R + 7 1 [ @4, 3x + 4(—2)=0;3x=8;x=+§]

T Fe @7 SEY AR N Fe;04 RITE WIS AT FeO '8 FeyO3 @3 CF@ Fe g ufo &R
AT G T @RI | Fe304 T Fe @7 @36 Qfi SHRE (FeO + FeyO3 =Fe3Oq)

4TS FeO Oa (1T Fe @7 &R SR +2 G FerO3 & (FTH Fe 0 &R WA + 3 |

TR RYT @ @R T g ey R | @, _

(1) G @& T Wofa AN A0 I QTR el G @y R H-91 8 O-C%1
TR; [FI-5T @, -0 .0 @] |

(2) TGN (AIGFS! I AGFSI (7R, Y TV W W0 @ H, Cl «F @& 1, 0 & @Iear 2;

(3) N e ST o T 2w; Foop SRt FRT SR 6 X TS AT (T Fe3O4 AT Fe
a8 ON =2.66 1 T | f§ Fe304 = (FeO + Fe,C3) 4@ Fe «F @A 2, 3 &1 %W | CH,Cl, @t C-
A AT 42/ O N=0=1

API—9.¢o : G O.N fadfar :

feeT ATPTIE AT (PR N IR S SRT (O.N) ey =

(F) ZnS (%) AlH3 () S207 (%) Na;Cr,0- () Ca(OCNHCI

(5) KMnO, GIIT? Mn < S SRYT 11 FCAT | '

(%) MnO]; ST Mn <7 Sl TRYT 51111 301 |

(&) K2Cry07 QT Cr GF SR RYT F© T2

() CLO,; AT Cl @R G TRYT F© TA?

(@) [Cr(CN)g]> SREA Cr @ &R AT FS?

THS! : TRA-RAT (O.N.) FRefram et o et 91 26q | e (@ S g O.N <@
TS = 0 T | AFIGBINE SRR (@ 54 AT O.N R @I WRCAS DIt FRA FA |
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AFIITNNS TN ’ 89

SR ¢ (F) ZnS QNN AFTERE WREA, ST TR (S) *RME ON =—2 ; ®% Zn &
+2-2 .

ON =+ 2 | BT A7 &R R 7,9

(vr)A1H3MHWA1WWWW«O.N=—1W3A1«nz.ro.N.=+3nczﬁvﬁ‘w

ST +3-1X3
Aq 51|';|§ SR N AIH3

(1) $205 SR 3% O 7Y R ON. = — 6 26W™ 25 S #FgF O.N. + 4 st @riw 2 7w,
T SRR 5 Sl e | S (287), 307) fiee 2 (+2) + 3 (-2) = -2 (B 1) | aRmbes [y

+2X2-2 X3|2-
WW’R’N[ S, O3 }

() NagCr,07 GTTH Na #m1g + 1 €& O #RAY —2 TSGR AR | T G TS (G BT
417 & &S Cr 4R ON. = + 6 T | Wdie (2Na"), (2Cr™), 10 ) R 2 (+ ) +2(+6) +7

+1X2+6%X2-2X17
(=2) =0 (5 51) | Ambrs RS e st R NayCr,07 VAT @L, 25

(&) CA(OCICL < S Gt | e Ca’ WHCT AT 76 I e @ ClO™ S 9
O S T& §TE | ClO~ SIRTRA @R Cl 93 (6T O S4® SIos-Ag; SR Cl G S JR1 X 7,
S x 2= —1: - x=+1% AR CIO WA CI-99 & kYT + 1, CI_ o CI a8 &
AT T 1 G Ca’’ WA Ca 7 GRS TRYT +2 |

(5) KMnO, Glict Mn <& &Rt SRt ey 23t

W?ﬁ,MntﬂﬁW’MﬂiﬁTleMnmWK-Q?WW{’UT+I,WWW
WW+2|WWWWWWWWWN,W,+I+x+(—-2)x4=0;
&R KMnO, GIT Mn & &9 TRATx =+ 7 |

(%) ETAS (MnO) ST Min & SR ST R et

T R, SRS (MnO}) W Mn <7 SRO-SRYT T x | B4 G5 M @ TR IRAT 4R
ST SRACE ~AFNIeE T TR P & SRR HIera e wefre —] T«

x+(2)x4=-1; q, x=(-1+8)=+7

AR &G AR Mn & SIS SR ZC + 7 |

(&) K,Cr,04 @&t Cr M‘ﬁﬁ‘fﬂ{ﬂnﬁ‘ﬁm |

T o, DR ey AT GG (K;Cry07) GITT Cr-«F &R RYT x T, O K &
R RYT +1 8 SECHCND G A -2 G AR,

MATQ"% F1)x 2+xx 2+ (-2 x T=0;, 2+2x—14=0;,2x=12
'  x=6; .. W@ K,Cr;0; GITT Cr G2 &R SRYT T + 6

(}) @RT @EIHZE CL,0, ATt C1 7 TR TRY! FS?
St BN 0o Cl @7 TR TR —1 26T I 58 SfFoq ©fge-4gS O ¢ F «a 7MY Cl 99
TROTT T | GO TSR SR TR —2 G Cl 7 S TR GASF 6 x 20T S AR~
X+ (-2)x7=0..x=7
CLO, (@ @OwRTC) AT Cl G T RN T +7
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(98) CTHEMIRITA G@FITIG (IIT), [Cr(CN)]* SR Cr ¢ Tt eyt ek 33 )

AVE SRAG A GoA SR @ ToA SR IRWIRE SR (CND) e 2R

EPIFPIAFC Q&S ARAIZE SR (CN) T& SR |
GUHTE ARG SR (CN7) @3 BIet 1 & SRRT 2 -1
Cr &R R x 4T ST s #f1fg-
x+(-)x6=-3; .. x=3
. [Cr(CN)s]>” SIRCH Cr G SR T A +3
@ (3) HiPO,, (R) HCIO,, (©) H,SOs, (8) HySO;, (@) NayS,0s, (%) Fe(CN)sl*,
(9) [Cu(NHs),]** &9fS @ ¢ SRR (FGW (TR SRE TRAT FRTHCA TR TCS el 397 I |
H IR, AT @ @ SR oS! BiFe G TR AT WA x| TR w2y e

‘3{/ -
) H;PO, @3 @ (D) x3+x+(-2)x4=0, x=8- LX=+5

A, x=8-3

(2) HCIO, &7 =T c () x1+x+(=2)x4=0, A, x=8-1 . x=+7
() HS0; @R+ (F)x2+x+(2)x3=0, A, x=6-2 . x=+4
(8) H,80, 97 T D () x2+xX+(-2)x4=0, A, x=8-2 . x=+6
(@) Na;$,0; @& @3 C (+H)x2+2x+(2)x3=0, A, 2x=6-2 . x=+2
(b) [Fe(CN)J™ @@ @ : x+(-1)x 6=-3, A, x=+63 - x=+3
(@) [CuNHy) ™ @@ G« x+(0) x 4=+2, A, x=+2  x=+2

e

P e 10,50 : TRA-RAIRT : M g

T - .0 mmmmmwmmmm(omqu :
() AOBRIT AFUATD (KMnOs) (%) AR < (HCIO,)
() TR TS W (HPOZ ) (%) SO BT (1Fs)

0.5.% R Redox) RfeFT wiee 8 Ree wesat
Identifying Oxidizing and Reducing Agents in Redox reaction
e fafem Rfers g Bram svmede Rfew R ame RO 97-3% W o R[feafs

MAT

e Rfemn =9 | Rier e Berinma e Rfdmas w3 dawmm wmd sk 3% WO el

RERe q® s YR I WG st awe 2R | e e « 51 o5 s § 91 7w :
PbO (s) + CO (g)-— Pb (s) + CO, (g)
ﬁftvmm‘owzw mmwmnﬁ% FEANL

+4-2><2
PbO ©) + o(g> = Pb s) ¥ COx(p)

Pb #SI9T SIRPRAT +2 (/T ZPT (91T 77 (0) AR | B} PbO Renfae zrarr 1 &R PbO
GRS | C AR G SRYT + 2 (AT I (W + 4 TWR | R CO @7 T WHCR | &R CO L
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Afgree T 899

T | Sowd, T s ze frow R | qre@ Po* wEm 2f6 el a7 e SR @S
THTC AR (OF) @F G5 TR PbY SR o e wibtg | WoRfE B CO, TS

S O RIS WRFFSTT b TERGRE e s webte | Joar fRew Ritmmr debew
N\ o | @ RAfE R s ¢ wEe Avedd RFHBRTYR @ A8 |

Rewe ik

G9F I 9IS TERGH T, GF 1 G LRGN S I,

TR R O.N. & A T A7=eF O.N. 3 A¥ )

Prwf fArer F-90.5) : TR ¢ RE *Mesifeies :
TPETT- 9.eX : ﬁtﬂﬁﬁsﬂmﬁﬁ?eﬁmwmwﬁweﬁmﬁ@mwmn
(®)SnO(s) . i+ C(s) Zoy Sni(s) i+ CO()
(R)5CO0(g + hLOs(s) —> L(s) + 5COx(g)
(M 2CHe(g) + 702(g) ——> 4CO2(g) + 6HO(g)
* (BT S : TR IRAYT 8 IR IR TR 8 Reaawest wiva

@ (TR *RWT T TR TRYT ATF, S @it S &L ¢ [ewe Sovaet
HEA FACS AN | ©IF ST T WRIAF A& 96 | @A,

¥ Teba SN e SRATE A (39 Reraacet e sea R ones fore e T
AR SRS LT I I |

Cleba ST S FRATT QT (3w Traaaee! fm s R ene fe Renfers = 9w
SRR G SR I | T,

(3) HaS 11 @@=, *1p H,S04 T 19, 68 SO, T Sgre e1es @ [emes Teng |
It : (i) H,S Remeeaest famn 333 [NGRT @€ 205Y]
AT N, S QT ERA AT LS AT +6, +4, 0 8 -2

HyS G S @7 SRS R — 2 TR G S T S 7 M TR AT | O} S 97 TRt =T

SR ZPT AR AT (72 (T a0 T A WE | O H,S 7 ATHIRE Wt (S°7) Rfewaraies
TS ANLCS FTRGA W FCA TS s 20 S IR 3 FACS AT |

*

-2 +6 +2 [
3HS + 2HNO3 (1)) —» 2NO  + 3S +4H,0
(i) "M% H,SO0,4 Seae fama 3 |

H,SO4 TS S @7 & &Il SRYAT + 6 AR | ©IR S G7 TS IRATZPH IS Hp S04 TS

GRFHC TETRRY QR IS A | O S GF W R + 6 (UF I (T + 4, 0 (4F7), ORAT, - 2
T[S A |

+6 +4
" 2HBr + H2+S604 (M) — Br, + +4SOz + 2H,0
2HI + HSO4 (%) — I, + SO, + 2H,0
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(iiii) SO, SRYTSH TR ¢ R Sowae faw #07 | Fr—
sozw:[ws«Wﬂzﬁn+4mu@i‘wmsmﬁw¢m?ﬁ§mmmﬁm
s = S TR TRAYT + 4 (V0F I I (0) 4 FACO AT |
+S4()2 + 4HI — 2H,0 + 2I, + g
WﬁwwsozWm&cg-wﬁmﬁﬁmﬁmmﬁ@msmmqmﬂnﬁm
H,S0, T 757 FACS AN |

N
s402 + 2FeCl; + 2H,0—» 2FeCl, + 2HCI + H2+8604

(2) S5, FeO SRgre wie ¢ Rure Towme AT A | AT &I, Fe @7 G99 R
0,+ 2,+ 3 S AR | TN FeO TS Fe @7 &I AT + 2 TR | JoqR FeO waace famm
a0 Frs RS 2@ Fe @ ARTS 2@ Sidie S SRAT 0 (*F7) TR | WRR FeO framacet fwm

e P SRS 20 TEe TR I (AT + 3 T e FepO3 WIS A T3 | @

. +2 - 1200°C 0 MCQLWKle\04 ] ‘Mll'
FeO ERa®cA F:;O + Cc —— +I;‘e + CO WW’RWW ‘
FeO REm@ae : 2Fe0 + 0, -2 FeO3 g‘))j:é g‘g:g o

©.5.9 G RYT 8 Ry ey [ierr
Oxidation Number & Special Redox Reactions

foe R G (O JRmfa e SR I IR G SR (ar Afoa s R
277 AR | R ¢ GRS AR ST AR SR TRYT SRS A | «f> Rew R weke
o | @3 o fAre fow @R fow e oy e (e «k R e ame foF crem
TR | (T,

(3) YorEe-Rerae RGT (Auto-Redox Reaction) :

R : mmmmmmwwmmmw@m@m@
qF% WfFS W G ﬂmﬁﬁﬁ@izx,wmmm@m@m—mﬁﬁmmu @,
BB MIEE (KNO;) <7 ©1ofa Rearena s51fSmm =GR (KNO2) € O, TeAg = |

452 @

JKNO 3 = JKNO, + O
aﬁﬁmerNmﬁmﬂaNmﬁammmaﬁmKwa@som(ﬁmm@
-z)mﬁmmozm(wmﬂm)ﬁﬁ%m@@iaﬁﬁmﬁawmw-ﬁwmﬁﬁm

TR | swmA—

+5-2 A ) +4
JPb(NO3); —25 2PbO + 4NO; + O
() wmerTst RfeR (Disproportionation Reaction)
el : (1 fes R @i Rfemss wofye e GiteR fag oy ifie 0 O &iee RYW
R SRS ot R 20 iy SRR 3@ o7 Tedw Afiere =, @ e Rfwace oSt

31 o e a0 | @,
a9 ¢ A1F NaOH §a09% e Cl « a7’ NaCl 8 NaClOs et Ty 20T AT ¢

-1 +5
381, + 6NaOH -2  5NaCl +NaClO; + 3H0
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« RifFam fifere s Cl, @3 0 (*77) &R R4 6f5 Cl =g e 516 Cl sfmig fRenfers 2
—1 TRA-SRARE NaCl Teolg Feacg @ 15 Cl ommg wifis =@ + 5 @it SRYT I& EfSA s
(NaClO3) Glest +if3rs 2wz | oiR « [fiFaft i seiveper ffew |

(©) FePTS! RfeR (Com-proportionation Reaction)

el - @ Rew Ry v Riers Avcdt wo@ W A= foy o @y oo e cliee «aw
G5 TeAm Teoiy T IR W Tow Riwaren @ [ ciel e R w01 w03t @A «@3fs
TR Y e IF, (7 e Rieas Aeerer fKiww ) @ Aweerer a2 semesre
fafeam o | @,

() 2HS + SO, —»s 2M,0 + 38 MAT @—29

@ R HyS WYre S e &9 Shg) — 2 @R SO, AYTS S «F TR &Y + 4 Wy | 5§ Tew
e (W 8 TeAm #md S @ TR Y G TR | IR o G AT ffewm

(i) &, HCI fiif¥® KBrO; @ KBr @7 w4 Rfe¥¥ Br, 8 KC1 Sy 20 |

+5 -1 0
KBrO; + 5KBr + 6HCl —» 6KCl + 3Br, + 3HO

(8) fRzu fAfema (Bleaching Reaction) )
FEE : (PR GRS 8 owe T ¢ o frm oo e ¢ dftw e andre faf s

oIwae 7S A1 Bleaching agent 361 | &%t R fmem 91 ik Rfewn 3011 Afae Seifgfere
Cly, SO, ¢ H,0, fF@eata fam 3@ | Cl, 7 [aus 8qW (5T S 31 ol 0ofF (fe 8 Iotea
fafdR F1eEr Cly A T3z = | T#RHE SO, 8 Hy0, T 7w | O, % ¢ 7 o Imde Fhied
e fRew IE SO, IS [ |

Chb + HO — 2HCI + [0]; W + [0]—> TS IR TP
SO, + 2H0 —» H,SOs + 2[H]; AA®  + [H]—> frenfis 340 3p

oG, H,0, ot B, 5% @ IR I e [Rafers 321 qw | I8 s e ofiea s
FIE TR G A BS99 @ Ho0, s aits |

.50 FR9-REae we-Rfemr (Redox Half-Reactions)

sl fifemar vt sree fiow | @, fees @ G oIt 303, EIFS ©f a7 7 | [
FYF AN SR T G RFAB (e Awwnfs wifve =W, «te wre we-Riawr 3 | serie wee
I [ AR T @ ORI Qe AmnfS Refte =@, ar Remet wd-Rissr w0
RGN RN @ IR RmeE RRFIPE Na *RWIg XRGS SI19 I3 GTIGAN SR (Na*) «
wifte =, oS s w4-RiEr) Cl e TGS 9= W @FRIRE 97w (CI) @ [Efve =1, o
femae wd-ffesn | @aw—



Mobile User


8qY TR - e s@

Na — Na' +¢ [omae wé-ffemn] MCQ-3.23" Ca(OCNHCI
Cl +e¢ — CI [ wé-Riewm @t Claw O.N. ¥
@@, Na + Cl —> Na' CI e ffewm] (@ lirl (Dl 1
(N +1,-2  (9)-1,+12

Y Se-RiE ¢ e we-Rimmres oy i w@et Jwer A F1 7= | ERe-Rese
w4-RRAT Ao SH-2ERGT TR0 I 2 | 4 A7ers ey AR R Rews ¢ wre biee
34 W | ARA-0.5 TS fFEwe ¢ wee Amnd AT R TR |YT @R ARIAES T w41 @
frs =) '

ST 4ot : RS SR TR AR S SR we-Rfdwm iR v wifes s +
BETRG TR (TR T | 4R TAEa R w-Rfrm A e SR SRE (31 G
wY) + XETRGA KT BN, (LY THE SR Renfirs sgy o7 & | @3 e e @ s «mda
A TRATA ARTET TP oS JCTRGA TR AT 30 N 2 |

T Y+ ST - RIGFRT 7wy TRYT '@ BTEF TRYK FTST AL |

SR TSI O 6 H 7 T S 2RI TR ST 0, G917 O AT Gk 17 H AR
O] FA T | AT TR G4-Riewn Tedm @it wfie O A AR AwAee I e
RO H,0 @ 331 27 | e wé-RETs &1Rea O #[ag H0 ToTRa &w) RIea SRUS H S
TRFAT I @ IS W |

Ton w4-RiFmg AN ZERGT O @ FTARA AT TR AT I G QTG Z0 AN
7fbr AEFeIE 2, 3, 5, 6 TOTW SRAT WA @ FA L |

o @ : @A TR e 7t @ T RA-REeR SR ARER AT T | S
Tox At TETRGTTIR @ A SAMIR ST T I AW I |

8€ 4ot : TRONT AT S I IE ANRE TR 15 | AR ANFACIR TS G
RyF R (R S @) Mz @m IR ere-Rerer i orfke e
ST TN | AR NCST Ao TOF AT oIy RAT TSt AR Nl 5o 90 =0 |

ARMA-0.) : TR-RERe IR TEE ¢ REREs S YR RIS

LE BRE G SR A8 GIoR | et 1 e | ARRES | R ey
2R TR SRYT W | (ON) .| RY
S | KMnO4 (W8RT) MnO, 9 Mn @ERATRAT+7  [+5¢  |+2 Mn?*
KMnOy4 (1) - MnOj, @ M€ GTRT ST +7 | + 3¢ 4 | Moy .
* [T 8 I [T | | @__.1 9
31 K2Cr07 (WE) Cry02 @ Cr @@ GRA TRAT+6x2 |+3¢7x2 [+3x2 | 2xCr"
© | FeCls, Fe®" S Fe’* @ Fe & &9 3RT +3 +e” +2 Fe**
8 1 CuSO4, Cu’" wmm Cu?"q Cu-a &R TRy + 2 te” +1 cu’
¢ | Cly/Bro/ly X, @ CI/Br/l G2 GIel T 0 +e” -1 | amrr
© I H,0, O s |0y @20 @ efefbaERa R -1 [+2 " |-2 20"
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SIS FIH _ 849

Reze ReR “meds wmes A olew | ot 33 | R | Ridwr oy
wEY RYT (O.N) e "yt | (O.N) SRy
51 HpCo04 1, C07 ;[ €207 C-RERAMAN+3x2 | —¢ x2 | +4x2 |2C0;
(S TT)
IR TG : C20) @ COmERAMIA +3x2 | € X2 | +4x2 |2007
3| FeSO4dl, Fe*' Fe?' « Fe 9 &R RAT +2 —e +3  |Fe
© | SnCL T, Sn** | sn?* @ Sn @ G RN + 2 —2¢ +4 |sn*
81 KIF, I TRV ESR |17 9 1 9% T R - 1 -e 0 I
T (TR AGT) | [ 1 G R RLT - 1 66" +s |10,
¢ SO, (+2H,0) SO, 4 S 97 TR TR + 4 “2¢ +6  |s0s”
Y1 HpSd, 7 omm $%" g S 3 G TRYT -2 —2¢ 0o |s
H,S 31, §% S §%" @ S 7 TR ST -2 8¢ +6 SO
A1 Nap$03 71, 08 | 25,05 @ &RF R + 8 (4S) 2¢ | +10(S) | 8406
ATAAETED (CRBMITRICS)
b 1 H0, 3,00 WRA | 0) @ O «F G YT - 1 % 2 ~2¢ 0 |0

* R B3 : AT @ A W KMnOy ¢F Renfers syl ¢ T MnO, weslHFe = | I
HIAT WG AT Ty Ko,MnO, Remaaa Teoififers e oifes e Rfeww MnO,, KOH ¢ 2[0]
Traig ¥4 | [Ref. Advanced Inorganic chemistry : Page—823 : Tuli, Basu, Madan]

AW TG : 2KMnO; + 2KOH — 2K,MnOy4 + H,0 + [0}
2K,MnO4 + 2H,0 — 2MnO; + 4KOH + 2[0]
@M FF, 2KMnO4 + HHO  —— 2MnO; + 2KOH + 3[0]

«f5% *x Ty KMnO, @F ffea «ar R v Besit KOH R srgsss 18 96 |

ok aﬂaaﬁnwﬁwﬁmﬁaﬁwwmmmﬁwmﬁww
75 FATFS T -9.¢d 6 9. AIRT (@RI ZCeT |

STYITFS FTP1-0.¢d : WA FIC RO T Froread :

T4 9T g few ffem w6, o wwewd HY Smd 8 Hy,0 AR 4ts | 93w g3
TIRGHAE WA (Crp0) ) SR @ SIEa (1) e fRremraeasa ey ey fRifimr st st i a1
T | UG CIRIGID SR [{E1fs 2@ Cr (VI) (F Cr (11I) SR @3 SE (11) S &ifde
SRR (1) S ARTS = | [Rf-0.5 7o) e 4ot of oI @ -

ST 4ot : TR - Fe’"(aq) —> Fe’'(ag)+e

fremas wé-RRFT . Cr,0l (aq) +6¢” —> 2Cr" (aq)

T 4t : °RIY TRAT @ B FRYW TS | Crp 05 WA 76 O 7wy seaest 76 Ho0 v

e 1416 H sraw femae w4-RiaT am <04 | 016 R G3R J0TRG a2 8 I8 RN AN S &
ﬁmw&fﬁmsﬁmwwmu
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6Fe?" (aq) —> 6Fe’" (aq) + 6¢” MCQ-3.24 : 3% MnO4~

Cr0% " (aq) + 14H" (aq) + 66" —> 2C* (aq) + THO () [T © C,0) R fRew

oF 4 : 7Y e-REI A o Rew R s e | KT Sew R w9
SANGTT T | O ToF Tra FERGH TR AW NG | S «

2 3 _ @23 (W32
6Fe” (aq) —> 6Fe” (aq) + 6e H123 - (D23l

Cr02 (aq) + 14H" (aq) + 66 —> 2Cr’(aq) + TH0 ()
@M T, 6Fe’ (aq) + Cry02 (aq) + 14H"(ag) —» 6F¢’* (aq) + 2Cr™" (aq) + 7H:0 ()

8 4ot : i S @t IR o RiEme S AR «Near TE | SIHNs 99 KoCr07
Fo! GRS 7Y 1M H,S0, I9FS & | O1F wiiE wmaeet K@ SO,° S Sox i eraremmee!
Q@ IR T AR AR

6FeSO4 (aq) + K2Cra07 (aq) + 7H2S04 (2q) - 3Fe2(804)3 (aq) + Cr (SO4)3 (aq)+7H20()) + K2804())
FANYRFS TY-0.¢R : FIAT {0 e AT T «

. T IR G0 Re R Th; v et OH W ¢ HyO K3 A | (49 Siest ool
w87 79t HY SR 8 H,O 263 1) "SI Had AFHPHD WA (MnO, ) G 6 S0 W
(€07 ) Frararesa Teeg faredy IR SR TS T4 P | MnO), SRR B30 21477 1 (R@f-#717
f =7, Oi2 @ T TR fRow SRG R fRofsast s 303 | fres [T NaMnO, 8
NayCo04 1T B0 SIS WS 2 S (CO; ) S @R MOy~ it Renfas 2ea e
MnO?™ SE =R <1 I3 e TRSHIRCE (MnOy) Afet® 2 1 [R5 cest] feares «ieet 1
IR =T | GTea o1 (OH) e QM 41t ST (G 3pfo 41 Aeed |

ST Y : wwﬁ-ﬁﬁm:czoﬁ'(aq) - 2CO§_(aq) +2¢

faeee w4 : MnO, (aq) +3¢ —  MnO2(s)

9% : S TR @ BIE TR TSR | C,0; WG 46 O o1y ieg; g 7 wifire ol
200> S 67 O R AW I 4§ 2H,0 @F T | MO, WRGHR 45 O e Roidics
MnO; 59re 2f5 O 7wy AT THCE 2H,0 @t 41 T | H o= e FAR & R [Rfamm
AT I @ R Rt TR T @ ofta 4HT S cart w9 &, o - sret
T O TR

08 + 2H0 —» 2007 + 4H' + 2e

MnO, + 4H" +3¢ —> MnO; + 2H0
mhwémWWeWﬁmmmwwwwwﬁm3w
R famrae wd-fAferams 2 ol o F00 A |
oF 4t ¢ U 7D SE-RIFIE TG 3 @R 2 W oo I @A IS A | 04 Tew e

2ERGT AT 8 FPRYS Hy0 @ H SRA 3% A |
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30,07+ 6H0 —» 600 + 12H +6e
2MnO;, + 8H + 66— 2MnO, + 4H0

@UFE 3C,00  + 2H0 + 2MnOf —> 2MnO,  +  6CO;” + 4H'
8¢ ¢t : WIRT TGN IS A & GR ClArced 4H S e Fare Sox fre 40H S
Q@ 9 = | Bl 4H,0 WY (AT Ifieed 26 HyO w19 IW I |
3C,0° + 2H,0 + 2MnO; + 40H —» 2MnO; + 6CO; + 4H' + 4OH
Or,3C,07" + 2H,0 + 2MnO, + 40H —» 2MnO; + 6CO; + 4H0

G STSTH TAMICTR (STS SRR RS ANFA! -
3C,0F (ag) + 2MnOj(ag) + 4OH(aq) —> 2MnO;(s)+ 6CO%" (aq) +2H,0()
X 4ot : T SEC Na™ ST Bow e elaermee! et 300 SR e 1%,
3NayC,04 (aq) + 2NaMnOy(aq) + 4NaOH (aq) —> 2MnO; (s) + 6Na,CO; (aq) + 2H20(/)
TGS TG0 ¢ : fRuare RisFnfire wé-Rismm ey o -
FeSO4 + KMnO4 + H;S04—> Fex(SOq)3 + MnSO; + K;S04 + H;O
A : qva ey e safaes AT 20

Fe”* + MnO, + H'—» F&’* + Mn®" + H0
mﬁwmm&”wmwww%mo o | Rt ReRs Fe’t S
15 SeRG et 0a Fe®" SIRG &1 2 @k &17F MnO), SIS W3 ey 56 Jel 9= A
Mn?* s Refrs 24 | [ef-0.3 (et 949 MO, SR 475 O 7y 8% H' Pz 4% Hy0
G N5 A | SR T aaet ¢ femaer s aes:
e wd-Rfem - Fe*', Fe¥'niid g MHL (1)
Reml SERAFT  : MnO, + 8H' + 56 —> Mn®*  + 4H;0......2)

et wé-Rfewan @ fremet wd-RAFTR TEREeR RYT S T &Y (1) R FA0T 5 g o
01 o A @ I AR :

5Fe?* —» SFT + Se
MnOs + 8H' + 5S¢ —» Mn®" + 4H;0
@M ¥, SFe’” + MnOs + 8H' — SFe®* + Mn®" + 4H0
78 Fex(SO4); SIS 2 Fe** WA Wit ©1R eoita Teeics 2 ity wel 0 (&G SRy 0ot
AE—

10Fe** + 2MnOs~ + 161 ¥ — 10Fe>" + 2Mn** + 8H,0
Q TGS WP ANt T SEHA K6 SO SR G@IoY A NZ—
10FeSO;4 + 2KMnO4 + 8H;SO4 — SFea(SO4)3 + 2MnSO; + 8H,O
Q@ TR I 6 TR K W @ SO,° SRR TR SN 02 Wi TN oNz—
10FeSO4 + 2KMnO4 + 8H,SO4— 5Fe3(S04); + 2MnSO4 + KySO4 + 8H,O
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FAYTES FFGT-9.¢8 : 7Y H,S0, e KMnO, 530t H,S ST 33071 refbe Rey Rizer wrm

BFRG AARSTS TS AT AT | [Sfe7 @S 205
KMnO, + H;SO, + H}S —> 2 + 2 + 2 + ?
T : e e R ShRe TR 2 e
MnO;” +S*+H -——? + 2 + 2 + 2

g ERe T AEERE ORE (ST) 9k GRS I WS AR ST (MnO,") |
e e §27 anm 26 TRET o5t I3 AR (S) G TS 27 R S S WG
MnO, SRW 57 TG are I3 Mn*" Sew [Renfirs =7 | [FiRfd-0.3 (o] | O MO, SRt 47
O ==y 8% H' Sz 4% H,0 o 7o 303 | GTva W04y fomanet wr-Reme wid-Rifewsn <66 -

TR WEARRET: ST — S+2e 1)

Rerer w€-ffem : MnO,~ + 8H' + 56— Mn®* +4H,0 ........... Q)

T w-Rfew ¢ R wé-Riwar TG war w737 & (1) - ANFE0wS 5w @k (2)
T FNFANE 2 FTx @l F0a @M FT AR,

587 — 58+ 10e”
2MnQ,” + 16H' + 106 — 2Mn** + 8H,0
@™ &, 2MnO,” + 16H" + 58— 2Mn*" + 5S + 8H,O ~
Q TSRS FRAWE TTFAA 7F TR K SR 8 SO,2 AR @Mt 68 Woifs A AR—
2KMnO, + S5 H,S + 3H,SO; —-> 2MnSO; + 58 + K,S0, + 8H,0
TAYTFS FPTT-0.¢¢ : 7Y H,S04 AT KMnO, @ se WP «fffe (H2C,04) R few
st we-RisFm ey o
H,C,04 + KMnO4 + H,SO4 —> CO; + MnSO4 + K;S04 + H,0
Y : eme o i Sfa Tt ==
C,04” + MnOy + H' -— CO, + Mn®" + H0
U0 e 20 SHEH WA (C,047) GRS L ST MnO,4~ Sew | R R
C,04 W 26 RGOt 0 2 WY CO, TeAF 0 R TS WS WY MnO, R 5%
TR @2 I Mn®* W Refee 27 | Frefd-o.5 o] )| $9 MO, SReT 45 O =Ry 86 H
TR 45 H,0 S 9181 0 | 9ora e e e R wrd-fferm <0 ,
TR 4R C0; —> 2C0; + 26 ... (l)
e we-RfFmr: MnOg + 8H™ + S¢& — Mn®* + 4H0......(2)
TRt o4l ¢ e wE-RiFam G AT TN TR & (1) | TRHF0T 5 oew @
(2) T TRNFENE 2 T @t IT3 @M I AR—
5C,0; —» 10CO; + 10¢”
2MnO, +16H" + 106 —» 2Mn®" + 8H,0
@M 3}, 5C,0;” + 2MnO, + 16H —» 10CO, + 2Mn”" +8H,0
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AfFArTTS TN 8bd

Q TS TR TR 740 STCet K ST @ SO, SR (et 0 ek ST si2—
SHyC204 + 2KMnOs + 3H;SO; —» 10CO; + 2MnSO; + 8H,0
@ TR I 8 TATE K SRR @ SO; SR FRYT ST 0 THOLS Sl STaea o118
5H,C>04 + 2KMnO4 + 3HSO4 — 10CO; + 2MnSO4 + K3SO4 + 8H,0
TS TPTI-9.¢ : 57 Tiet WS FREB FPgT T el |

: 50 mL 0.1 M H,C;0, &% : 30 mL KMnO, &%

: 24 mL 8% FeSO, 53¢ | . Q1. 2039

TR A 8 B HITRGER AW C 5303 Fe «F «Afasret facfr ar

Y : 2 @G A-FI9 TN B-FAR widfic KMnO, G0 Il fef $90e 201 | 9391 &re
IER KMnO, HJ9 AN C-HAR ST Fe @7 ot fydfy a1 q1eq |

(F) HyC,04 T3 'R KMnO, 50 Tt A« s 14 KMnO, 53¢ 8 siifere «f¥re
(HyC,04) Hatei oy fes fifimam smafass el =eer =

C0, + MnO; + H' — CO, + Mn* + H0 |

AUTTE RETRE SRS S (C,0, ) Rt 26 2 oyt 303 2 W CO, *IFT Terly 3033
IR GRS S TG MnO,, T 55 T aizet I3 [Renfie T Mn®* SR +f#S 28 & MnO,
a4 O oy 8% HY wmeeprz 4% H,0 &Y 769 901 1 atvid ey figae wRel-faeae wid-fafe
[

TR wd-RfEm 0T onyri€0, - + 207 el (L)

R wd-Rfem : MnO;, + 8H + Se¢ — Mn™ + 4H,0 ..x2..(2)
(1) T RfEAE 5 7@ @R (2) T R 2 @0 08 FE @A TR 7 STTORE TG TAHPa
A

5C,0; + 2MnO;, + 16H° —» 10CO, + 2Mn* +8H,0
ﬁT, 5H2C204 + 2KM1’IO4 + 3stO4 —_ 10C02 & 2MI]SO4+K2$O4.+ 8H20(3)
TSRS W AN (3) WS ST AR, 5 mol HyC,0, =2 mol KMnO,

Vi x M, (HC,0, ) 5 mol H,C;0, SR

** Vy x M, (KMnO, §3%) _ 2 mol KMnO, H,C,0, &3 SRS, V, =50 mL
, H,C,0, <% T, M, =0.1 M

50x0.1 5 50 x 0.1 x2 : .=
y 3OXM ___5 M2=#=0066M KMnOpﬂiW, V2—30mL
x Mz x KMnO, &3 7@, M, = ?
(¥) 0.066 M KMnO, 39 TRT FeSO, 5% Fe @ AfRwr fafy : Fe** s @ &8w MnO,
AR e ffere wiiead faeae

S ERACERE Ty S ‘ Fe** — Fe + e ... x5
femdwd-Rfem : MnO, + 8H" + S — Mn* + 4H,0
@M Fd, SFe’* + MnO, + 8H' — SFe* + Mn™  + 4H,0

FRAF TS, 1 mol KMnO; = 5 mol Fe?* wmaw
31, 1000 mL 1M KMnO, 539 = 5 x 55.85 g Fe** &m™

FIRA-RT (TP -03(F)
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5.85 30 x 0.066 5. ;
- 30 mL 0.066 M KMnO, 7 = 22> 100’:)3x lx =22 g Fe?* = 0.553 g Fe?

Frers : Twee WS, 24 mL S8 FeSO, Bt 0.553 g Fe** SR ©INE |
7 1] ER-A : H>S04f3fre 2 mL KMnO, ; &F-B : 28 mL 0.1 M HyC;0,83%
HR9-C : 9% 50 mL FeSO, &3 | Toetaa A 8 B H9 IIZF IR F39-C @ Fe @7 Affwm fafy
T 71 7 nfefsaens g s [[. @ w9l
TAYTFS FPT-9.¢4 : 7Y H,80; BfS KMnO4 @ Mt H20, (JRETER “RAHRE) &
oy RitF weé-RisFn ARy @8 :
H,0, + KMnO; + H;SO4 —» O, + MnSO4 + K;S04 + H,0
W:WMWWMQW:
05 +MnO; +H" —» 0, + Mn®* + H0
G REE T ARSHIRT W (0,7 G GRS T WA MnO, W | fifsa fenwe
0,7 (ARPET) S 2f5 TERET ST FE O, WIS TS W; GR GFE WAT MG MnO,~ S
515 SrTRG Rt IR Mn”* ey [eifae = [FRfT 0.y @l | 949 MnO) wmmmomsf%
H*W4ﬁHzOW‘ImW|WWﬂrﬁﬂ3M Wﬁ@mwéﬁmﬂz‘
T w4 o2 — O A D T e 6))
et wé-RfFT: MnO; +8H' + S¢& —> Mn®"  + 4H0 ... Q)
TR SR ¢ R wé-Riam TG MU TN FF & (1) | INFE 5 @
(2) R NFANSF 2 FTx 0t ITF QAT I AR,
50 — 50, + 10
2MnO; +16H" + 107 —> :zMn2+ + 8H,0

. AN, 502 + 2MnO, + 16H" —> 50, + 2Mn?* + 8H,O
amwﬁamﬁwqmmwK SR 8 SO>SR @ FCA SRS TR AR
5H,0, + 2KMnO; + 3H;SC4 — 50, + 2MnSO; + 8H,O
Q AT I 8 TS K ST 8 SO,>~ WA TRYT A I AAORE WA AT o412
5H,0, + 2KMnO4 + 3H;SO4— 50, + 2MnSO4 + K,SO4 + 8H;O
TS TRI-0.¢b : Y HS04 fie Rfffe K,Cr,07 @9 A FeSO,4 @@ wRA-Remst
RS wé-Risemz =T ) _
" FeSO4 + KiCr;O7 + H,S05 —> Fex(SO4); + Cry (SO4); + K804 + H,0
Y : ovg fres Rfeae s Al < T :
Fe&* + CrO07 + H — Fe* + ¢ + H0
T R T Fet SRe G SES T S8 Cry077 (SIRtertan) s | Rfwareiet s
Fe?' SR 115 XFRGA Ot I3 Fe™* WA Sif® 23 4R &9 S’ W Cr,0;° SR 65 JeTal
gz 3@ 25 OF S Refie =@ FRf .8 ol | 99 Cr,0,7 SRas 76 O sy 14% H'
SRR 715 H,0 WY 167 93 | Term Wy fwaet wa-faemae wd-Rfe «ib
et - - Fe?' — Fe* + e .. .. . (1)
el od-RfET: Crno + MH + 66 — 2007 + THO......(2)

TARA-T (TA) -03(K)
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AT RN 89

T - ¢ faeme wid-fafemma JeTRGT FRYT T AR G (1) R TSNS 6w e
FI T TRFANF @ I 1S,
6Fe* —»  6Fe’" + 66
Cr202' + 14H" + 66 —> 20" + TH0
@MU, 6Fe’’ +Cr077 + 14H" —> 6Fe’” + 2Cr°" +7TH0
O TSRS R ST Wi e K o @ SO ST G A AZ—
6FeSO4 + K3Cr07 + 7HS04 —> 3F62(SO4)3 + Cr(SO4); + 7H,0
Q TRFR I @ TAHTE K SRR ¢ SO; ST TR [ I SORE SR HAael A1,
6FeSO; + KaCryO7 + THaSO4 —> 3Fex(SO4); + Cra(SOs); + KpSOs + 7H,0
TAYHFS HPTT-0.¢d : 7Y HyS04 e KyCry07 @& 7 KI w307 wisel-Ree-Ridmift wd-
s AR o
2KI + KiCr07 + HaSO4— Iz + Cry(SOyg); + K>SO4 + HO
T : 4w ey [fgme arfae #ewefs ==
o + Cno + H— 1, + 2¢°" + K0
g RERe T AEERE WRE () @R TR T W9 SR@EES W7 (Cr077) |
R Reme 2 SeRe S () &rerea 115 31 TG ot I [, TR SIS &5 @
TRE SE T Cr,0, (TRIGFTND) AW 65 2reh @z ¥t 26 O s fRefes @) o
Cr,0;" SRR 7% O “/miq 147 H' smeeiz 715 H,0 &Y 10 363 | Toraa W st eae @ e
w4-ffe =0
GiIel w4 2 — I .| SR @)
fEm wd-Rfem:  Cro + 14H' + 66— 20" + TH0 .. ... ... )
G wE-fRferar ¢ Read wd-Rieam SEG U1 TN 399 & (1) R ANS0e 3 g o4 7

6 —> 3L + 6
Cr0y +14H" + 66 — 207" + 7H0

@%3@, 60 + Cr,077 + 14H° — 3L + 2¢°" + 7H,0
@ SR TSR SR 0 STEATet K ST 6 SO ST et e S et 1%,
6KI + KyCrsO; + 7THySO; —> 3L, + CrySOs); + 7H0
Q TR I @ T K W 's SO, SR TR T I TS AR TR 41X,
6KI + KyCryO7 + 7TH;SO4— 3L, + Cry(SOs)3 + 4KpSO; + 7H0

* (O M| WIATTIRT 7t (K1) (A 1, ol a1 T (@91 A TG | FH MG I, @S

T RIS T34 (KI03) 0off 33 | g H,S04 @3 ARRTS &g HCl T34 3961 14H SN &+
14HCI 99 2ameH 21 | TR0 =09 fwast

6KI + K;Cr;0;7 + 14HCl — 3L, + 2CrCl3; + 8KCl + 7H,0



Mobile User


88 T — GO e

TATFS FET-0.%0 : 7Y HyS04 e Na,Cr,0; 7 AN Gt S0 (NayC204) H

e Ritr wé-Ridmms Riew @9
Na;C,0; + NaCr;07; + HSO4 —> CO; + Cra(SO4); + Na,SO4 + H;0
AN : ANS TH- ﬁﬁmﬁwwﬂﬁwmmz
C,0; + Cr207 + H —» 2C0, + 2c" + H0

T R T ST W' (C,0; )aawmwmwmno,)n
RfFIT RERE C,0,2 (W) S 25 JeRGa St 30 2 W CO, Teolg I0F; R G WA
TG Cr,07 W 675 T o= 3w 2fF Cr'* e Ryefee =11 oW Cry0," s 7% 0
Ry 147 HY wiaeprR 775 H,0 &Y 10w 303 | o woy wnael-faeraers wd-ffemn et -

- s i REwT 05 2008 # 28 ani(l)
Rema wdRfEm : Cr0l + 4HT + 66 — 2007 +  THO.....(2)
TR W ¢ R wd-RiFam LR RAT TR TR & (1) R AN 3 Mew e

3,07 —> 6C0; + 6e
Cr0X +14H" + 66 —> 2Cr° + TH0
@M WA, 3C,027 +Cr02 + 14H" — 6CO, + 2Cr°  + TH0
Q TS SR TR IS TR Na'™ T @ SO, SR (@Y F e et A%,
3Na;Cr04 + Na;Cr,07 + TH;S04 —> 6CO +  Cry (SO4)3 + 7H,0
@ I AT 6 T Na* SR 6 SO, RCRT TRYT T I SIS A Feet A3
3Nay;Cy04 + NayCr;0O7 + THSO4— 6CO; + Cry(SO4)3 + 4NaSO4 + 7H20
TAYAFS TTT-0.6 + G ATAPTCED '© WS wael-Rerer we-Rferng ey o™ -
~ 2Na3$;0;5 + I, —» NaS40¢ + 2Nal
T : AWS EH- ﬁwwﬁﬁmawﬁasﬁwﬁm
$057 + I — S0+ or
MWMWW(&Q )mwmmﬁwaz)u TR Wy &I
WW@WW@W?#WWW(&OﬁjWWNI
W&Wmmmmw e 27 | OIwa W Ee-faeares we-Rida
e e fawat .
s SR 25,07 —s S840+ 2¢
RemwdfRfFn: L + 2¢¢ — 20
Wwéﬁifmeﬁwqwﬁﬁﬁsmwwﬂemwmnhmwm| UJE3

28,07 —> S40¢ + 2¢
L + 2 — 2I
@AM IR, 25,037 + I, —> S40¢~ + 2
Q STTSTS RS et Tox it e Smmaet Na'© SIRA @ 30 Wefess sl 1R,
2Nay$;03 + I —- NaSis0¢ + 2Nal
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 TIYAFS TPYT-9.0% : e Ridufees ot - [5T. 1. 085]
T : (1) Fe'' + MnO‘ +H —> Fe’* +Mn?* + H,O
QL+ SZO3 E— S4O6 + 21

(3) HCOOH + Na,CO;—> HCOONa + CO, + H;0
(F) TR (1) =R RieFm o ¢ Rese smid B o ©f F1RerR 39671 201 |
(%) TR#ITET (2) 8 (3) TR RferaT IR &0 4T, of Ree=d I
T : (F) TF 6 e e :

m@?(l)~mﬁm:?€*+Mno-+H — Fe*" + Mn> + H,0
Pirewm : TR foires
() R Rawe @ 9 9oifee gy |(0) R ore o3 31 @IIfed TEET = A

TR 31 ST A | 4R A |
() T Teoy SR ERE-RYT (0. N.) 3% |(R) m@mwwmﬂn (0. N.) &%
AR AT |
(©) GRA-RYT I AT RERres T [(©) SRR FPT ~NeT waed R w;
05, s s wifis = e T fenfae = |
RETee ¢ TP BoRe LAfHET KA (1) T Rfram ewam 3w figse o ¢ [Kawe Bieee
R e T4 T GURE Fe?' SRW e @R @@ MnO), SIRW T SRS | e [
R Fe?* S «@f LG ©I I S-SR JHTRINA Feo ! W oAfiers zwane | ¥ Fe?'
WFe3*wwﬁvM|mww€-ﬁm«m
e 4R : Fe?t — Fe* + ¢

e, MnO; SRGH Mn 8 S SRT + 7 W0g; 98 R o1eg Testy Mn®* S Min @R

TIRA-RAT 415 T T (AT +2 TACR | T T MnO, Srew &S wrapey 516 g e
Fe*' SRR (U3 a2 T RefEe T@wz | 0 Mn®" SR 6 SR H,0 Y Ty 2w | «fb <=
e wd-fafema
Ruere w§-REFT : MnO, + 8H' + 5¢- —— Mn®'+4H,0
T : (¥) BRI (2) 8 (3) R RferT @ Rewwe
(2) L +28,0% —>  S40F +2I
(3) HCOOH + Na,CO; —> HCOONa+CO,+H,0 -
+* Baead (2) & RS =0 wee-Resd 31 few R[fem ar sfefifss oo fb Sarae a6 |
PR qrFE e AR () T TRE @R AEHEES SR (S,0,°) T Ko | e e
GRS Mieda iy Tro-
(i) Femeacet ufb $,0,2 ww R 2f6 303 TG o7 I0d Tfve T GRS SIwe
(S407 ) @~ TCATR | 47 T S G T TR + 2 (AP P (T + 2.5 TR |
28505 53 S0 w26
(ii) SRfTe, mﬁlzwzﬁmiﬁmwmﬁmﬁwmmmwar)am
TR | GF T R SRR O (*77) (0 ZPT (AW — | TAR |
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8ty IR - s @

L+2 — 2I
Sfeag fefifsr ke e, @ ey e sasf 1, @3 s ArasTecess [ o

AR |
ok Tiorad (3) - RfE 2@ ter e @ wEE e (H-COOH) 8 ®Rall Nay,CO; @7
MY GFTC-FF N R | U@ U ATGF Na™ e @ T @f¥ies HY SR e g=es
C5; ¥ H-COONa 734 @ wgft H,CO; (I «f¥te) ooy =11 o3 wgdt H,CO; 97 Reamens
CO, 1% 8 H,0 =iy 2R |
2H-COOH + Na,CO; —> 2H-COONa + H,CO;
H2C03 ) H20 + C02
@™ 3@ :  2H-COOH + Na;CO3; ——> 2H-COONa + CO, + H,0
g o e TR @I TG geed W | T Sen ifemed Rim C o wee-
TR (AT ST o | ©1% qre @t wre-fEre 31 e R w6l | Joar S f[fFnm @
1 eFfs 7=y fo
TAFS APT-0.v0: *BIFRIT WAERT (KI) @ FAR APFE (CuSO,) R T G-zt
RS wd-RfFmm I o 4KI + 2CuSO4 -—> I + Cwaly + 2K5S04  [61. @1, 034
TN : ewe SAe-fERe g snfae w@ie <
1 R PR L
TR RERS T SeRT s (1) @R §9e T 391 (1) W (Cu’h) | Bonm s &
e wd-R[fen faget -
we we-Rfer 2 — L, + 2¢
Remm wé-Remr: 2Cu® + 27 — 2Cu”
Tt wE-ffEFar ¢ Remre wé-Rfeam ey 367 ¢ a7y 9@ Ay Ton g sw @z | ok
Tow TR @M IR ATOS WRNS TN ATZ—
AN — I + 2¢
2Cu*t + 26 — 200"
@@, 2 + 2Cu” — L, + 2Cu’
q FERE TR FAFw Tenee wie wmmad K o ¢ SO4% SR @1 I WSS
e AT AR : 4KI  + 2CuSO4 — L + Cwpl, + 2K3SO4
B89 : Cupl, =T Cul &7 aﬁwﬁmwmww Cuy?" wrm = 2Cu” Wwwl

Mﬁmm—ma : Row we-RRFIRRS ; i :

ITPYT-0.¢9(F) : W KoCryO7 34 8 KI mﬁw ffema wé- ﬁﬁma ST o7 |

TT-0.¢0 (2) : WKMnmmeKImﬁwﬁmwmvmmmn

BB+ ORCE SE AGOE WO [ T A, WA MGAO; ™AL

vmr-we : AR APCHT 6 SN STATOES Ha few R we- R sy on |

TPYT-9.¢¢(F) : GNEAT ATAETFS ¢ Wrafbrae frow ffemm wé-Ridwms s @9 |

z,w-pm(w) H,0, SETST G 6 e o o 3a, sreme 331 [5. @1 088)

‘ [T TPT-0.a¢ @R (08 T 1] :
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AT TN 8bq

TPT-9.¢(F) : T K,Cr07 539 8 H,S 7w oy [Rfgw wd-Riear e [5. @1 088]
TT1-0.¢9 (%) : TET KMnO, G99 8 H,S e faes R S e +afors Mepr ¢ |
PRI SHT-0.¢8 (T 1] lwf%acmfaowl
TPT-9.¢4 ¢ WNazcrzomsoz @7 ey fRfem we-ffaarz @ '
HPT-0.¢b : T KMnO, 529 @ K1 = e R oé-Riwmz e |
TPT-0.¢5 : TAW KMnO; 531 € FeSO, @@ fos Rt w-Riwmz ¢4 | o1, @, QOQ\O,’IT@T 3034
HPTT-9.b0 : THT KMnOy B3 8 H,0, @7 Row R wé-Riwmmg @ |
HPT-0.63 : TER K,Cr07 3% @ Safers wbes e ffem we-Rivmme @
HATT-9.0% : SHH-LERGY AHOTS Fo! RU FT
MnO;~ +HCl—> Mn’’ +Cl, + H,0
FT-0.0 ¢ HH-BLTRAY AKOCS ANST AT A+
MnOy + G048 +H — 24242
APY-9.98 : () TRH-ZCTRGT &S FNST &y e :
e Mot e R RN : ‘
C(R)  RA-3CTRGT TS el R S U oM
CuSOs+ Kl—> 242+2 . [€4FS TOH-9.00] CTa]

©.30.3  ERe-ReEaefefes ammfae o

Calculation based on Redox Reactions

SRR YT=eTe :
(5) LT TR RERTR TSRS A4 fo1ers =7 |
(R) O TIES @ RETREA (T TRAA W4y ool 7Tk forers =71

() FRCAT TS (i) SASFET AT ST (i) FI T SASH '@ (VAR TANANSET FHAE 3
V1M| (W) . m (WNF“TW(‘UT)
PO | T, YoM, (RE) — 1y (MG G SRaT)

AR FAYFS FITTET (A ST FRCE (IR A |

SAYFS TT-0.08: 5 g WK ¢ s cwart weesee 3w wifie F7re 3 4 K,Cr,0;
STATE T2

FAYS : (P TR FRACS WA DT SIZcereas wrn e e i et

6Fe”" + Cn0OF + 14H" — 6Fe” +2Cr"  + TH0

wfie 6FeSO; + RaCry07 + 7H2SO4 — 3Fex(SO4); + KaSOs + Cry(SOs)3 + 7TH20

.. 6 mol FeSO4 = 1 mol Ky,CrO7

WRE  FeSO4 @A WMF a4 = (55.85 + 32 +  64)

151.85
294.2

KoCrO; @aemfissa= (39.1x2 + 52x2 + 16x7)
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. Sead WO, 6 x 151.85 g FeSO4 = 294.2 g K2Cr 07
294.2

. 1 g A FeSO4 = Sx 151852 K»Cr07
2942 x5
- 5 g AT FeSO4 53;75115—8 ¢ KoCr07 = 1.6145 g KoCr07 (&) -
HAYFS FP-0.0¢ : & [ (TR SC 7Y H,504 T RATS 0 &le FIN P fet
SRS 32T 0.03 M KMnO4 TR 27.5 mL &GiIes ¥ | (T4 SRibe o7 ¥ [®. @1 2038

- T, @ 20%Y; . @ Y, W]
Y : TR SRS 7Y H, S04 AFTe GIeS 7901 FeSO4 ¢ Hy ST ool 2T |
Fe(s) + HySO4(aq)-—> FeSOs(aq) + Hz (g)
T SR G SE KMnO, BT S <5 SR sied fawae
SFe* + MnO; + 8H'—> SF&’" + Mn™" + 4H0
Bo{fiS® TR TS, 1 mol MnO; E = 5 mol Fe’* W
1, 1 mol KMnO4 = 5 mol Fe

+. 1000 mL 1M KMnO,4 B39 =5 x 55.85 g Fe

5 x 55.85 x 27.5 x 0.03
- 27.5 mL 0.03 M KMnOj 8 = 22> e x0.03 | ke =0.2304 g Fe () (5&9)

TIPS T-0.00 : &F TN CTICE Y H,SO, e BIge +1 21| Q 7R RS
HIRS TS 60 mL CSRTTFR KMnO, G0 e & | 4 SRy R evam e e |
@1, @1, {0dY]

(F) TR G &R R e

(%) BRI T RO K, Cr,07 T I0 LG T sgiere we-Ritrrr few R
TSRS NS T 6 RGP G S PO T |

TG : (F) T TR OF 7« (SRS FPT-0.48 )

Fe(s) + 9 H,SO,(aq) —> FeSOq4(aq) + Ha(g)

FeSO, 7 (2P SR (Fe**) & W8 KMnO. R GREIRIICICR EAC IR GRS S LB S

SFe’* + MnOj +8H' —— SFe’" +Mn" + 4H,0

BofiS® @ W9, 1 mol MnO,” &EW = & mol Fe®* S

3, 1 mol KMnOy = 5 mol Fe v

. 1000 mL 1 M KMnO, &39 = 5 x 55.85 g Fe

5% 55.85 x 60 x 0.1 g F
- 60 mL 0.1 M KMnO, & = 222 10’:)0:1 BT _ | 6755 g Fe (369)

ST + (<) TR e T SR (e ") @ Wi K, Cr,0, Sy W ey i :

o e e a few R 16 BT TCTRRT Oy IA (TR SN (Fe'') T wifie
= | SRS TSRS TRTES (Cr,0,7) w66 Wb 2= 20" e Refae =)
wmmwwwé-ﬁmemqwé-ﬁﬁmmﬁwﬁ:
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IS TS 8brd

e we-fafera - Fe** — 5Fe  + € x 6
faat S4BT : Cr0. + 14H + 6 —>2Cr" + TH0 .ooooweee. x 1
G FA Cr,0.* + 14H' + 6Fe*" — 2Cr’" + THO + 6Fe*

Ty firre wiie wEacel K =i 8 SO>SR Q@M FF WORE AefF FTe 1R,
K,Cr,0; + THySO, + 6FeSO; —> 3Fex(S04)s + Cra(SOu)s + K;804 + TH0

ToRES oS ARSI e, 1 mol K,Cr,07 = 6 mol FeSO, :

- faw R TRE K,Cr,0; ¢ [&ee FeSO, @F T04f (R SArs e 1£6 |

FAAGFS FP1-0.09 ¢ (i) Fe** + MnO, + H' —> e : [@. @ 205v]

(ii) acidified Cr,0," + 0, —> Cr’”" + 0, + H,0

TS TR Fet' WEC GRS 3208 20 mL 0.02 M KMnO, 3% &&= 2 |

(3) T TS (i) R R e s fdw e

(4) TR (i) TR RIS T SR T T I A PR I |

FA : (F) FTALHFS AT-0.48 TS 1R, Fe?* W1 8 MnO,, SIRCa ey fafawan -
5Fe* + MnO, + 8H' — SFe’" +Mn’" +4H;0

TAfAS® AR WS, 1 mol MnO, AT = 5 mol Fe* &I

37, 1 mol KMnO, = 5 mol Fe

. 1000 mL 1 M KMnO, &34 = 5 x 55.85 g Fe

55.85 x 20 x 0.02 g F
.'.20mL0.02MKMnO4E?ME.5X 1;00:10 . € =0.1117 g Fe (%&R)

A : (%) TR (i) T BRI 2T S8 Cr,07> TR @ AFSHRS WK (0;) <7 Ty
fvs R | @ Row Rivan ReRe T 0, WA @i TR T SRR Cr0,” SR | Ui
ﬁmmmﬁwwof‘Wﬁmiﬁﬁwmmozmﬁmﬁwwmmcnoﬁw
uﬁamm6ﬁmmﬂmm2ﬁcﬁ+wﬁmﬁﬁmlmiammwwwﬁ-ﬁm@
e wd-fRfe fawae -

e SE- RIS 3 TR @9 I AR ST 8 AZCAT IRYT FA 1 -+

e - fafew 0= —50,+28 . x 3

e WE-RIET : Cr,0, + 14H" + 66 —> 2Cr" + TH,0 ... x 1

Q@ AR : Cr0F + 14H +30,5 — 2Cr" + TH,0 +30;

BT TS RS TR TS, 1 mol Cr,0;> WA = 3 mol O,” WRH

qmﬁm(ii)mﬁ@mﬁwwmwmmwaaeCrzof'W:‘of‘

I = 1 ¢ 3 SHTS I A |

S FPTl-0. b1 : Frsa TR iR evsm Tew e - [1. T, 03¢
[ (A) @11 | —> [ H;S0, @ 58ge]| —> | KMnO, &t wat 4 s

(%) S RRER e wrRe- R e Ry st wi-RiFmR | '
(¥) BRI Rew Rt KMnO, @& ¥ K,Cr,0, IR I Do AT o ey =2
T, o Reaee 36
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TG : (F) Sl v Rer RRFITS S Zerahs e el Ry :
Fe + ¥g H,SO,—> FeSO,+H,
e v e R 2 7Y H,SO, qBres &im gt 8 H' W ¢ Fe A9 T4 | @9,
T w-Rfewr: Fe —> Fe** + 2¢
e wd-fRfemn: 2H + 267 —> H,
@ TR - Fe + 2H —> Fe*' +H,
M S o RRENT e Wl 530 AT Fe'* Sw @ 7Y H,S0, ¥ KMnO, F30H MY |
e (5 T fegy R -
' Fe** + KMnO; +HSO, —»? + 2 + 2
T TGRS T (A SR (Fel) G GRS T SERES MnO, (SRS ) | e
AR RS Fe?' S 115 S0RGT Ot 03 (TS WA (Fe™) 70 wifie = | weRfiee o
Mno;wsﬁimasmwmmz*wmﬁmﬁw:mmﬂwwwmeﬁmm
wé-Rfw z e | TR OE-RAEATE S TR o) FE TGN O 8 AR e R AT T
TEA—

e wg-ffem Fe©* ——> Fe©' + € v x5
o W-RfFT: MnO,” + 8H +5¢” ——> Mn*" + 4H,0 ... x 1
QA A MnO, + 8H'+5¢~ —— 5Fe’* + Mn* + 4H;0

B2 T TR 6 e WE-RRFAPRIIE TOE SRS TN |
Box e wie SRS K ST 8 SO,> SRW (1 303 TWORE Weifke FIwt AR :

KMnO, + 4H;SO; + 5FeSO, — SFe(SO); +MnSO, + 3 K4SO, + 4H;0

A, 2KMnO, + 8H;SO; + 10 FeSO, —> 5 Fey(SOs)s +2MnSO; + K80,  +8H0
T : (4) R RN KMnO, @7 ¥ K;Cr,0; IIRT FA Fe «3 o e :

Fe*' + Cr,0 +H' -» Fe*" +2Cr" + H,0
BorzR SRR WS, GRS Fe?' WM @ IS Cr,0,> S fres fafemm R SRS fRdae

IR R (1) #eeR W8 affwees g9 &9 KoCr0; @R B9 i ey DREMT I IS -
K;Cr,0, % SRS (A0 AT FTe SRACAR AT HerT 300 T |

mﬂ-ﬁmawmﬁmmmmmmﬁ@wmlmﬁwm
e Fe?* Wi 15 2RGA Ot ¥ Fe™* WG W & Cry077 WRW 60 R0l a1 307
2Cr3+wmﬁﬁﬁkuwﬁ-ﬁ@mtm«ﬁwmew-mmnmmwwwﬁ-ﬁmws
W‘G‘Tmﬁ:
wRq wE-ffem - Fe* 22 iR T 0 - | B x 6
o wé-RfFT: Cr02 + 14H + 667 —> 2Cr" + TH,O ... x 1

@™ IR Cr,0,F + 14H' + 6Fe’* —> 6Fe*" + 2Cr" +7TH,0
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Toiaa e fafeFma si@iea S, 1 mol Cr,05% = 6 mol Fe** &
a1, 1 mol K,Cr,0;= 6 mol Fe = 6 x 55.85 g Fe
.. 1000 mL 1.0 M K;Cr,0O; B39 = 6 x 55.85 g Fe

. . _6x5585xyxy(g)Fe
S xmL Y MKzCI’zO7W= 1000 x 1

TAYAFS T-0.65: ST AE 20 mL 0.1 M H;C;0, 83% ¥ %@ 10 mL T TH@R
K;Cr,0, 58 G oF It T*U AR S8 FeSO, FI WK | B, Q1. 2084]

(F) BRI 2T @ OF MR FIR Feet e Rt wR-Lehe J&fers e Ry @t |

(¥) BRI 3T '8 LW FA0HF TR o FI0 Fe R it e 2ear

TR : (F) TR {7 8 OF AR G {6 T UG K,Cr,0; “RR FeSO, 3 3 | FeSO,
FRC Fe?* wme 2o @ fReee @@k K,Cr,0; 9% Fat ©IRHs (Cr,0;%) SR T @b e |
T wTwa ey g3ed &g H,S0, @7 Sofgfers amae-Remae 3 ey R«

ey fifmens Rees Fe?' e 15 FeGs o™ 3 &1 0 Fe** WRN @k 819 Cr,0.%
e 60 ARG ST IR e T 20 wew Seoy e | e we-Rfan ¢ Reee wé-Rfdmm
ﬁmmmmﬁ%ﬁ-@amﬂnmmwwwm6mwmﬁm¢fw~e

et wid-ffem ond—
TR w4 Fe* — > Fe* + ¢ ... x 6
e wé-Rfe : Cr,0,% + 14H + 66— 2Cr** + TH,O ... x 1
@ II:  6Fe’ + Cr,0,7 + 14H" — 6Fe** +2Cr** + 7H,0
T3 A1 i SRmaTe K SR 8 SO, SR @1 I3 AT ek AN 27 -
6FeSO, + K,Cry0; + TH,S0,4 — 3Fes(S04)s + Cry(SO4)s + K580, + 7TH;0
YT : (V) THAT WS 3T 4@ 20 mL 0.1 M H,C,0, (THFEF F18) Fa9 TR | 9@ FIoT
ST W (C,0,”) T @I R&we | F A 10 mL BT K,Cr,0; <7 539 SR | 9 GIH

CRHFTH (Cr,0,7) WA 2 &% | @ FRAbT e 9w (R v | o1k kAR Ry Rimw
e @ G AW (T SeATes T (@ K,Cr,0; Fes S fRefe 40 209 |

«q faey R e C,0,> wew 2% Sl o 07 w1 T 2 CO, Bedy 37 | woRfie
AW Cr0,% W 65 Tl @izt I Renfi® zow 2Cr™* wiw Beoly 307 | Ok e wd-RiEs 3
TR 8 e SR N4 @ fRemae w4-Rfmmm Tl ot @ a7e-aa FRYT T I NE—

TR - C0& — 2C0; + 26 .. x 3

e wé-f{fewt : Cr,0, + 14H' + 66 —  2Cr"*  + TH,O ... x 1

QM R Cr,0;7 + 14H" + 3 C,0,> —> 2Cr** + 7H,0 + 6CO,

1, KyCry07 + 3H,C,0, + 4H,80, —> Cry(SO4); + K,S0, + 7H,0 + 6CO,

1 mol K,Cr,0; = 3 mol Hzczo4
TR W ¢ RETe? 7T SRS @ (AT TPATSa oore e,
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Vi xM,; (K,Cr,0;) _ 1 mol THIoE S,

Va2 x M; (H;C;05) 3 mol ’ K,Cr,0, B394 SIwes, V; = 10 mL
AW3IxVixM=1xV,xM, @, M, = ?

. M]=sz1\44_20><0-1=0.0667M H,C,0,; IR WS, V, = 20 mL

Vi T 3x10 T, M, = 0.1M

. TS K,Cr,0, AR T1al L 0.0667 M

OF ATER AR Fe «@ wAffaer fadf :

ST I, Fe?* S| @R Cr,0,F wre oy R 1 mol K,Cr05 = 6 mol Fe?*
A1, 1000 mL 1 M K,Cr,0; 839 = 6 x 55.85 g Fe**

. _ 6x55.85 x 10 x 0.0667 g Fe*

SR THoTET FeSO, B Fe®* R = 0.2235 g (¥:) 1

TS T-0.90 : G TN TR 2 g *FRTR FFC 7Y H,S0, FiTe FIAgS 1 01 |
& FINE Tt wife ¥ H,S0, Rl® 50 mL 0.1 M K;Cr,0; &3 2w 21 | & i
el Reg S snfafsers Reres 3 [&fSq @1, 05b]

Y : (F) CTCE 7Y H,SO, «FTe FIgs 3301 FeSO, 839 Teoy = |
Fe + H,SO4 —— FeSO, + H,
FeSO, 539@ S8 K,Cr,0, FI4 9l SifIs TR SRifa e 2= fwaef -
Fe?* + Cr,0,% + H —> Fe** + 2Cr’" + H,0
faferaeIe e Fe?t Smw 15 SreGw o 0 Fe® SN &iffs 2 q&R @& Cr,0;” e

R TN 67 TGN @zt 0w 25 O e fwfs 7| O Cr,0;% WReR 7% O ey 147
H* sz 7% HyO oY 5159 301 | Soram wq &R ¢ faemae wié-fRfem fawanet

R wd-fafew - Fe?* - Fe* + ¢ e (D)
faemae w-RfET : Cr,0,% + 14H + 66 > 2C°" +TH,0 ... (2)

e we-RfEn ¢ Rord S9-RiFm s ot 8 2GS 479 YT FWW IS (1) R
- FRREE 6 T 89 IF (2) R ANSAPR @AM IR AR,

6Fe*" —> 6Fe* + 6¢”
Cr,0.* + 14H' + 66 —> 2Cr" + TH,0
@M 3 : 6Fe*’ + Cr,0,7 + 14H"  —— 6Fe* +2Cr" + TH,0
1, 6FeSO, + K,Cr,07 + TH,SOs —> 3Fey(804); + Cra(SO4)s + K,S0O, + 7TH,0
. FF9 TS, 1 mol K,Cr,07 = 6 mol FeSO, = 6 mol Fe
31, 1000 mL 1.0 M K,Cr,0; 539 = 6 x 55.85 g Fe [P Fe @7 #fT: ©4 = 55.85]

6 x 55.85 x 50 x 0.1
1600 x 1

=0.2235 g Fe**

s 50 mL 0.1 M K,Cr,0, 839 = gFe=1.676 gFe
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e : oS, 2.0 g TEN GTRA Rom G SR 1.676 g R (TG TR (2.0 — 1.676) g =
0.324 g | TSR T TG frwm 31 coenT fifdre; ot AP Rfdwmra R Tro sffferers e
T

TAAYFFS TP-0.9): 1.5 g Ol 4§ WRew (RIS 7Y ;S04 IFite qage I ae
e ey wifte IS 0.3 M KMnO4 53R 15 mL o@iee & | ¢Td jeafbee comm
“mieda et s Ay s aw 9 e Reaes @) [, G, 2058]

Y Wﬁ‘qstmuﬂﬁwﬁ_@WFeSMR‘T@%ﬂﬂﬂlFeSQ;MW
KMnO, 539 %141 Sifae FA7 SEfee Faea fimae :

5Fe’" +MnO, +8H" —» 5Fe’* + Mn®* +4H,0

e TS, 1 mol KMnOy = 5 mol Fe

37,1000 mL 1 M KMnOs 53 = 5 x 55.85 g Fe
5 55.85x 15x 0.3 g F

. 15mL 0.3 M KMnOy 5@ = = oo = 1.2566 g Fe ()

;. MG SRem (TR RRAN (Ou WItR = (1.5 - 1.2566) g = 0.2434 g

SIS, 1.5 g ST (IRITS (OEF SR = 0.2434 g

0.2434 x 100 ?
100 g SR% & FT2IT cow R =~z g = 16.227 g

Rt : amg wibT Tt Sfwm G A (SETER s R 30 W) oE AMeda AR =
16.227% & |

[P TP : SRS 0T 0.90 '8 0.9 R B T TR F FACEIS T T I |

e TR @R @i SR 2SI Besi @t AfeeT ZEr

[BT. A1, 20%9; A1, @, Y]

() @™IfN-A ; 10 g TR BRFR? + g H,S0, = 1L &% 25 mL HIF &7 4 mL 0.1M
KMnO, %33 |

(R) @TIMW-B ; 10 g GTR W + 7 H,SO, = 1L 5% 25 mL IR & 12 mL 0.02 M
K2CI’207W|

TIFS : (FE-A 7 WP oGS 203 | PR TSR WRF &lfe S = 0.1117 2 0.084]

TAAFS TPY1-0.9% : (FRE AFCES couer RS 2 g WY @0 APTES (FeSO04.7H,0) & S0
TICT IS FCS 6 mL WS 0.02 FR KMnO, B3 @IeH | 8WE (IS PR 8 Gt
APTRLER A ey w0

W.WWWKManWWWWW :

MnOj, +5Fe’" +8H". —» SFe** + Mn™ + 4H,0
TARES = TS, 1 mol MnO, WRA = 5 mol Fe?* &

1, 1 mol KMnO4 = 5 mol FeSO4.7H,0

", 1000 mL ST 1 M KMnOy B39 = 5 mol FeSO4.7H,0
", 6 mL SIS 0,02 M KMnO, 5399 _%’5(?02 mol FeSO,.7H,0

= 0.0006 mol FeSO4.7H,0
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R FeS04.7H,0 A MEFS S = (55.85 + 32 + 64 + 7x18)

=(151.85 + 126)=277.85

3R 0.0006 mol FeS04.7H,0 = 0.0006 x 277.85 g FeSO4.7H,0

=0.16671 g FeS04.7H0 (T&R)

Ww-\o Q¢ : Mg H,S04 RfE® 19.8 mL W= 0.02 M KMnO4 3% W&t 25 mL
HRSTTR I SR (1) APCED FINT e eifds 33t I | @ WRee (1) et JIe Soaar
e 3t

FAYI : SR (1) RO S5 KMnO4 &9 WWWWW

MnO, + SFe** + 8H — SF¢" + M’ + 4H0
AR WS, 1 mol MnO, SR T 5 mol Fe™" SR e 27 |

" . 1 mol KMnOj4 = 5 mol FeSO, | @Ry T fferes qavd =g |

) leMl(KMn@___lmol IS
" Va3 xM; (FeSOz) 5 mol KMnOy &3 SRS, V, = 19.8 mL
A,5xVixM=1xVaxM KMnO4 @2 9991@r, M; = 0.02 M
qr,5%x19.8x0.02=25x M FeSO4 99 9R®H, V, =25 mL
19.8 x 0.02 : =7
?t,M2=5 X 25X00 =0.0792 M FeSO4 €9 911&1, M

%7 : AFAT FeSO, HIR TH@l = 0.0792 molL™ a1, 0.0792 M

TYTFS TPT-0.98 : 7Y H2S04 REFS 15 mL RS 0.3 M KMnO4 3% ¥&f 25 mL
GRISTTR WRTEITEH ARTHRIGT R TS GRS I W | @ TEHW H,0, 97 @R T Ry
AN [5. @1, 202, SFEA ; A @1, WHH]

Y : TS, NG T Hy0, €3 ARTEIRT SR (05 ) IR GRS T S ARHCs
SR (MnO, ) | SR W0 Gi=e-fenseer wfaa ot

0;“ — O + 2¢  ..x5
MnO, +8H" + 5S¢ —» Mn* + 4H0..x2
@M@, 2MnO, +16H" + 505  —» 2Mn* + 8ILO + 50,

P, 2KMnO4 + 3HSO4 + SH0, — KSO4 + 2MnSO4 + 50, + 8HO
Bofiew %A TS, 2 mol KMnO4 = 5 mol H,0;
. VixM; (KMnOs &) 2molKMnO, = WS,
" V3 x My (H,0, 53%) 5 mol H,O, KMnO4 €3 9Teq, Vi =15 mL

15x03 2 KMnO,4 @ 9@, M; = 0.3 M
25 M, S
X My H;0, 99 9SS, V, =25 mL
=15x0.3><5 — 0.45 H>;0y G2 9111, My =?
27 25x2 '

. H;0, G0 TSI@1 AT 0.45 molL™ T, 0.45 M (B&7)


Mobile User


AfFRITS IR 85¢

TANTFS TP1-9.9¢: Hy0; 97 AT T GI0HF 25 mL AR BG=w $90% 10 mL 0.1 M
FIET AARIFCFD STTE & | & Hy0, TR T 8FS H,0, «F ©F B <t |
T : Hy0, @3 e fydfy sicamercalis safers oar 21 @owtm H,0, Sed R SIRTeiRs
e (1) e farar a3 | =4 R et -
H0, + 2H" + 2 — L, + 2H,0

> 2- MCQ-325: 95 g FeSO
28,05 + 1 AT+ 840 MCQ- g 4
205 ) — 46 ® EIfFS 30S 1 M KMnO,
©. 2N2;8,03 = I = H,0, BRI FOGF WA

. 100¢ mL 2 M Na;$,03 39 = 1 mol H,O; = 34 g H,0, (35)12 SRt @) 112mL
.1000 mL 1 M Nay$,0; &% = 17 g H,0, (‘T)IO 6“mL (‘ﬂ) 75 mi

17 x 0.1 x 10
.. @8 10 mL 0.1M Na,$,0; &3 E—ﬁ)ox— g H,0; = 0.017 g H,0, (8R)

TARAFS TPPT-0.9 : (ST Thi-wRfes il s s wr) [6. @ R0%0]
(i) HoSO4 + H,0, + KMnO, — 0, + MnSO, + K,SO, + H,0
(i) KCIO; (s) 25 0,(g) + KCI(s)
TofAT® (i) 6 (i) R R WS STP (% 50 L 07 SRFem tofd 3re @@~ H,0, @
KCIO; uimem =73 {57 Twioasa Stemes fraras < |
T : S H,0, 93 KCIO; @9 #Afawm aiw ot Ay Fare o9 | avfes some @@
TREFS ToH AN R TS A | &9G TR Riww (i) = @7 e g1 A
TE—
03 + MnO; + H' >0, + Mn®+H,0
GrTE, e AreERe wrw (0, ) R 2 6 WerG ot 3@ 0, 99T &S 27 «Gay
ST MnO, SR St e S5 TeRea @izt 3 Min®* et Raifir 29 | $ MnO, SR 4%
O g 86 H' WP 45 H,0 &Y 10 IR | uva oy wiael-feaet wid-Riwar w6 =7 fmaet -

TR w-RfEm 05 — 0, + 2 x5..()
femawdRfEm : MnO, + 8H  +5¢ —  Mn¥ + 4H,0 x 2...Q2)
(1) = Rfgawe 5w/ @k (2) & REFE 2 76 o) $07 @M 99 47 WO WA TR
0

505 + 2MnO; + 16H — 50, + 2Mn* + 8H,0
A, SH;0, + 2KMnO, + 3H,80; —> 50, + 2MnSO; + K,SO,+8H,0 ...(3)
YOS WS T (3) TS ST AR—

1 mol H,O, ™S 1 mol O, 13 Teoig 27 |

- STPTS 1 mol O, 9 22.4 L O, M = 1 mol H,0, 7, 34 g H,0,

34 x 50
<. STP TS, 50 L O, *iji T3 =@ =_2><2_45 H,0, = [75.89 g H,0,| =C®
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WA G47G (i) TR TAF O R TS AT T & ANFAAS 2 WA ¢ I THORE
e’ 203 Az .

» 2 KCIO; A5 30, + 2KCI ... )
Gt KCIO; 92 S ©F = (39 +35.5 +48) = 122.5
NSRS Wi FAF (4) WS, 2 mol KCIO; = 3 mol O, W™
- STP-TS, 3 x 22.4 L O, WM =2 x 122.5 g KCIO;
-, STP-TS, 50 L O, 1P Teolg 20T = == ;23'25,,"45 02 10, - 182.29 g KCIO, T®
R : 2TG IS TP 6 @IS STP ¢S 50 L O, 7 TSR FATS H, 0, TSR 2 75.89 ¢
@& STP T® 50 L O, 5 2of¥ 320 KCIO; &TRe 2¥ 182.29 g | JeAR STP TS 50 L O, UM
vefire oy At H,0, €& KClO; &Te™ 24 |

&R 6 : | Hy,0, SRgte &ies ¢ e Towmeet i <01 ) _ [5. . 035]

* ofqeT GRS AL TRIeA Ho0, Resaaest e 30a | 4 Hy0, @7 ARSHIZS e (0,7)
@ §f5 TERGA wEe AmidE @m0, WS A = @ & TR H,SO, SERES
KMnO, &% S Hy0, Remaaieet fidl 978 | O3 HyOp G7 O IR Sel-R-1 (4 3 (o1t 0
o | e e fomaet -
H,0» (aq) —» 2 + 022_ i)
022" —> O + 2e e XS
MnO, +8H' +5¢ —> Mn* + 4H,0 ..x2

@M 9T, SH0; + 2MnO; + 6H'  ——> 50, + 2Mn*" +8H0

1, SH,0, + 2KMnO4 + 3H,804  —> 502 + 2MnSO4 + 8H,0 + K,SO4

* e GRS SCHSTRS S (1) «F e Ha0, T st fam 07 | g HCl oo fifErs
KI <% 3t H,0, F39 Q@M 30T RETee SIIeiRs evg io Z0Tags Sai Mo Hy0, &Y 8 3
Hy0 ST e 271 | ©37 Hy0, @3 O RN SRR 1 (/T T (I -2 = | e iR
et +

21 _— ]2+2e_
H,0O, + 2H +2¢” — 2H,0
@M I, Hy0p+2H +2I7 —— I +2H0
A, HyOp + 2HCI+2KI  —> 12+ 2H,0 + 2KCl

mwawﬁmmmozwmﬁmewmﬁﬁmmmwﬁw
T | [R3 : ANYAFS FTT-0.98 8 ©.9¢ (70 1]

TIPS TPT1-0.99 : 1.5 g OR SIRAF 7 H,S0, @ GG I 100 mL 1 T | & FI0H
25 mL~® B 320 0.02 M KMnO, 530 22.5 mL &T0eH ¥ | & WA Fe (1) WRH @
s Fo? [5. Q. 2033, 03Y; TT. @ 2033, T

T : (T W 6 7Y HySO, 4 RN FeSO4 Beoiy 201 Fe?” & @ S& MnO, «F

+ 7o
Fe2+—-—) Fe3 + e ...X$5
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MnO, +8H" + 5S¢ — Mn*" + 4H0
@Mt ¥, SFe”” + MnO, + 8H' — SFe*" + Mn®' +4H,0
5 mol 1 mol
FWFA TS, 1 mol KMnOy4 = 5 mol Fe?"

a1, 1000 mL 1 M KMnO, 539 = 5 x 55.85 g Fe?'

5 x 55.85 x 22.5 x 0.02
- 22,5 mL 0.02 M KMnOy §8 ==>>>" oSS g e =0.1256625 g et

TS, 25 mL AP BT Fe(IT) ST ST = 0.1256625 g
0.1256625 x 100

. 100 mL &% Bact Fe(IT) A ST = %% g=0.50265g

®&q : 0.50265 g Fe (1) S |

TAYFFS FP1-0.9b: 0.41 g TAPRA (F 7T Ca0-t&F CaCr04 (IIFPRIN FHLTHG) et
SEfire A1 T | TS S W I A SIS (1% FE H,S04 9 RS T |
CaC204 WA @ FIUF a0 SIS 370 35 mL 0.04 M KMnO,4 539 2GS | @ ARG CaO
G o “Afaet R Fa |

T : SR AT Rz e

CaCO3 (s) + H2Cy04(aq) —> CaCy04(s) + COz(g)+H0()) ... ... ... 1)

1 mol sFEE affe 1 mol 5

CaCy04(s) + HSO4(aq) —> H2C304(aq) + CaSO4(s) e . )

1 mol Imol

2KMnO4 +  5HCy04 + 3H2804 — K3SO4 +2MnSO; + 10CO; + 8H,O ... ... 3)
2 mol S mol

HAFA (1), (2) 8 (3) 9T AT T WS AR
2
1 mol CaCO3 = 1 mol CaC,04 = 1 mol HyC,04 =§mol KMnO4

1, 5 mol CaCO3 = 5 mol CaC;04 = 5 mol HyC;04 = 2 mol KMnOy4

. 2mol KMnO4= 5 mol CaCO;
A, 1000 mL 2 M KMnO,4 834 =5x%x (40 + 12 + 16 x 3) g CaCOs3

5x100x%x35x0.04
1000 x 2

.~ 35 mL 0.04 M KMnO4 539 = g CaCO3=0.35 g CaCO;

WRW, CaCO; -85 Ca0 + CO,
100 g 56¢g
A TS, 100 g CaCO; (A0 56 g CaO Teoigy = |

56 x 0.35
. 0.35 g CaCO; (F 522 g CaO el T =0.196 g CaO

&G 0.4] g TAARTE CaO SR = 0.196 g

0.196 x 100
. 100 g BAPCA CaO SR =—— = g = 47.8 g (<) |

&R : 47.8% CaO

TIR-RT (TFA) -03(%F)
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SRS TFTI—0.95: 50 mL CuSO, Tt SRS KI @t 303 R® Wfeas SR 330e
0.15 M N21,S,03 HICR 35 mL @RI T @ F°[17 A0 G0t Cu’* S et fefy <t |

T : AT i T e MCQ'?'%‘QI;E:'WZO" B

2Cu** (aq) + 4T (ag)—> Cuh(s) + e (D) ;;?%mﬁmm' e
, TS @A?

25,07 (aq) + —> S407 (59) + 25 (@9) ..o @ | @) 126 (¥) 621

W(])e(z)mwﬁ,2Na252035125_2CU2+W' (M 7:1 () 7:6

~. 1000 mL 2 M Na3S,03 539 = 2 x 63.54 g Cu’" S”m

2 x 63.54 x35%0.15
o 35mL 0.15 M Nay$,03 G99 = 1000 x 2

TR : &S FACt Cu’" SACR AR 0.3336 ¢ (&)

TAHFFS TETT-0.v0 : REROERHE @er ewri «Afce Sareeaet I7e [ awem
[Ca(OCI)Cl] T =6 &R g | 3.04 g AR NTERT e GAPS T 400 mL FI TR =1
M| @ FIF 25 mL ARONE S owfere BRGNS 40 mL 0.075 M cifens
QTAFTFCFG I TS T | ff%. Q. 2034

() T 3o e e e apfem AR fdr )

(%) TR WEERSE Aafere Feo* (R wmm)-aa s i wifde s afsst st

TG : (F) U 3t A%er ¢ KI @3 fiey RfFar S et gacem e et
QACAPTETTS (NaS,03) 93 e fifiwar saferas gaver s el faees (39 a1 T :

Na,S,0; B39 8 1, «3 Faeed ey faew fafenfs == -

2Na$,;03 (aq) + 1> (aq) —> NayS40s (aq) + 2Nal (aq)

g Cu*'= 0.333585 g Cu®"

2 mol 1 mol
UG BT T GaTe! AT | SR TS (N AT ¢ G WASASGF ST TS 1L,
V) x M) (Nap$p0s) . 2100l S, NayS,03 JICH e, V) = 40 mL

VaxMy(I)  1mol’
.'.V]XM]ZZXVQXMz
9,40 mL x 0.075 M =2 x 25 mL x M,

NayS,03 B0 9= @l, My =0.075 M
I, B0 o, Vo =25 mL

I, B 9qEl, My =2

40 x 0.075 M
2x 25

B3 : WCAfefifes afers T smid fifbe 1eeitam 25 mL Gt Sifés K1 @l 3ea oo #Afemm
I, T% 341 TACR @R @ [; 25 mL I GIATS ST | SR I, FICOR SEH (V) 25 mL 471 2R |

fafSe %™ [Ca(OCI)Cl]-97 IFTRE N T IFFPRIN IR TRCATFILD | GUHa R0
@RIZD (CIO") WA TReae i 913 1 KI @7 SIRreike (1) See 261 R | Seuw gy e
wi§-faferar 2T fagaet

A, M, = =0.06 M; .. KI @ f9g& I, «3 T/l = 0.06 M

FIEN-3T (TFF) -9(Y)
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e wE-fafem - 2 —>bL  + 2
e wd-Rfem: ClO +2H +2¢6 — CIT + H,0
@ F@, ClIO +2I +2H —I, + CI + H,0

@RP g5 WAeRe SR (1) @F vt WG G0 IRCAERZG (CIOT) ST a7 Fd
CIO™ SRR WY Cl @7 SREA-SRAT + 1 (AF ClI° SR — 1 Ty, 9 Cl 93 T T 2 G35 57
(TR [ @ Cly + 2¢” — 2C17] 1 ©12 CIO™ SEA{G 1 mol A& Cl, «a 79+ | oIk T 1, @a
@l = J&FT Cly @3 @u@t = 0.06 M

T RO TRl N0,

1000 mL 1 M g3t @If{F 1t 1 mol = 71g Cl,

71 x 400 x 0.06
1000 x 1

. &g f3fr AGea A& Cl, @9 A = 1.704 g (8:)

R CIICAT T F3fER =TT @ Hiferr ey wg-fvaraet 7R Cl, Tof 3 K1 /e I
TG FCACRA | Y {earet Togd sprwyef Rfewn 2ear wor At Cl, @3 979 w51 a1 Ca(OCICl +
H,0 = Ca(OH), + Cl, | R Tesig Cl, *fifer seisepis! fifirane w511 | ©IF @ 9@s 4wg T2

oifg@ens e «k fAge |
YA (¥) : WCCIRGT Aafdre Fe*' wrws fur fifem wide 71 efosr :

RS : @ TR smeds [EE ofe geem e Sfie K1 g [femm Sety
A N ACASTCRES {39 RN IRG* S0 Y& NG “Afsret fvdiaees +mafore sameiife
1 @ Aafere e Seferma A (e IIge TR omeda At [{fn s ) arwe
T GRS, S SIS 6 e AEs Re@ed g as 7 s | @ qfas
T e R Teae (2 feT 32 T/ | @,

IS GRS RS 2T (S @ (Fe 1) |

(i) Fe®" e s1ee K1 53t Seaneis s (I7)-99 fes oid-Riwm sieae ;

TR we-fafema 2r— L +2¢”

e wé-Rfwr . 2Fe™ + 2" — 2Fe?

@M @, 2Fe’ +2I — I, + 2Fe*
(i) RY® 1, 93 3L GIfEAT AEPETCES (NayS,0;) @7 fFes Rfewae e
2Na,S,0;3 + I, — Na,S40¢ + 2Nal
2 mol Fe** s = 1 mol I = 2 mol NayS,05
A, 1 mol NaS;03 = 1 mol Fe*' wmm
31, 1000 mL 1M Na,S;03 539 = 55.85 g Fe* ' i
TOAR BIRGAT IS & ATAES FA TS (ACF Fe™* Sraeea AAfwre ffa a1 %9 |

. &%S 400 mL 0.06 M G0 Cl, It = g=1704¢g
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0.3 | fRTA™ (Indicators)

(ST IR 5 @ {5 Sfewe! Qwg? @I, (3) FR A FIACG 6T LA Al ATCrR | @3 T[]
I @ @S RN A | @ Foieed = 3 I 790 7@ fron Il 19 311 () vIges w1
T T AL OF 51 T ] (LB (T2 0T ¢ o o 7/ 3 =
AT AT | TR AT @ AR~ wieg ©f e 3 oHffqS 0 AR T AR A A |
PIRCR o e Sou apRfae AWieda A = Aods |

etz ¥ 1 @fte® | @€+ -

(3) Pre-=R ot ¢ () TRe-fEme N |

IPre-w7 Aot :  Bo-wr R e R 3 T ret R @R o7 @R SR IR© &,
TS B TR ot 30T PR R oBe T @9 @R 3 GR FR TR S5 e 3

O | TC-7F1R fRCHIPeateT APPSO 4T 0o Fia ST 74T (i e 20w e | G, fRrerze
wEe GBS W (pH @@ 3.1— 4.4) 79 I @2 FRAT NG TW IS N7 | @R W
f3Te T IR G2 TR T (pH @@ 8.2 — 9.8) AFME Ry 3 =7 :
= By -
(5) &FSITTE 7T fei=sR @@ pH @ 3 “Afesa stz a1
() @SB ot «afs pH e A1 e SR, I LR 0 SR (7l T |
(©) pH &% T pH (@8 (AT F T e vgia o5 3 R pH I I 9@ (@@ 97 A5 (@
Q¥ 20 e g IR 3§ o |
(8) &fsfs fwfas sy pH “ffeeTa 3 offsad @5ta |
(@) O @ A2 TF-FE Piter BIRGHR & w7 @fs fAfue faed=ie fadis s grare,
T 3 ARRSTR pH AfPTa W @ SrREGR Wi 91 gl e pH S[Y® &1 |
B TGN TS PO ¢ @ BRGNS A FTel s Wik pH AR @
e 39 IR Ao 2, O @ BINGNAT T TAgE Fores | fHTs A0, -9 Il foiesa
I 8 pH sfrfefes 3 - S w41 2w |
I BIRG @I e Aot RO TR 39 &1 CRBryt =& fAase:
() Fotiem I o git ¢ TuE 2 IR 4R T TGN ¢ FRAT WYew Joh Wey WLB
AT AFTS 2 | G 1SS 0 20T BT ©IeeT = |
() feofres 3f Zre RS 2o 2@ | ok H Siee @ gvw@r Wy foies 3 «fcfEs
2Y oF #9579 o A |
(0) AT RfFam e s a1 BrRGHeR i@ Regre fvit=naa 3 «ff¥e zre =)
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ARSI o)
mﬁ-\o.vﬁt@vﬁ e w1 T : MAT

o A ik of et pH o | (21-22)
. CEAETRIe IR TS At 82-98 17-14)
= 8.0 -9.6 16-1%)
. (RIS T il 72-88 15-16)
8. N L " 6.8 8.4
@. QAR g = i 6.0~ 7.6 (219
v, et i il 6.0 — 8.0 o)
%, fre 6 i = 42-63 (1-13)
b FariEs siay (o=t EGi 3.1-44 Q&@
o, ARTT Z (W) e T 1.2-2.8

©.9%.3 | Ritrm e g fdfea fRedcesa ot
Roles of Indicators to identify the end-point of Reactions
Toe AUS : (3) @Il Ui «fSTe-iR e R epe-Reg Fiaeet @ () Ao
2 pH RT3 et I RIS 9, ©F T FA T | GBe-FR fAvies sgRee 1 6 e e
T4 TR T A0S | T 0 «Ite e (HIn) o &R g3 R{caifere = see@t F1EE (In) Seelg
¥ | SRS o9 Hin 8 @3 Sl %19F In” SRR 34 57 20 | @ F5Ne™ @@ HIn @ I 719
R G SR TGS In” WA S W)

HIn + HzOrH;;O + In .. M
g (*11¥) wd e ()
(1)Ww(wﬂmm1mcfm=nmwrwlq A AF), TARSE e A
TRFANBT AT TG IS AT | O [eH=aa A [01R Sfeaifere o9 Hin R 4rdg g
R’ 3¢ =9 1 Sl S AT PeueE 3 /e
(ii) SRR AT 72 (TR NaOH F0et @A Sfd OH AW <), fFhweT 73t q@mt 3301 @
B H30' SRepTgz OH SIEw R eifirs =@ Aif &1 268 ( H30' + OH —» 2H,0) F=wd
AT S TIAMTS N T | O HIn SPTYR OH e e R{fewam wea In” Simeee v g
I G {6 @@l W9S (In”) @ IRE o1 3 =7 | i w17 g Fowem 3f ez
HIn+ OH = H,0 + In" (3¥)

BoRiTE R TURY (¥ REmem $99 K, 7@ | MCQ-3.27: NaOH &1 ¢ CH;COOH
oo - 3 BIREG Tone frdeie iy

_[H07] x[In] - : (*) fRize orae (%) FRigE @e
KIn i [Hln] o 41, [HBO ] b’ KIl’l [[l:_; (sT) mﬂnﬁq (‘a-) ﬁmm

= [In"] =¥, ST AGRYY TR TSI 20O T Tzt 412

T [Hin]

[H30"] =Ky x [H;0"] = Kjy @ pH = pKip

[Hn]
[In-]
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T3 [HIn)/ [In] > 10/; T, ©F FIAW 3% FHETR @ &9 =W | WKAE 3% [Hin)/ [In)
<10, U F T BONCE @ [ )| weGd, TREEN WHeE AR AR,

[H;0"] =KI,,'><-119 caltaSKmxl—lo = 1 eI 2 Afes T e o | ST HAOR pH @R S

=0 pH = (pKpp + 1) & (pKin—1) e &1 2 pH 453 Al FETeR I AfFTS 9@ W |
© 5% IRIRT : 2R TRt 7 9w T e 2w g

To Determine Acid-Base Neutralisation Point with Coloured Plant Juice

2 BT T 4T 0 3TT R L 0 | @ A AP o e Wi @ Wi

T SRS 2 oy 3 % e | o SRR 1 @I T A1 9 T PR D iR GIRE
o -7 epee 9% ey s 3

IR (Practical)

Preia F1e : g « > PiTe
A R - 55

) (E B PR S R

ST I : T SR-27 TR I PC-F1 epra R e

(@) TS : T PTC @ T T QR ] ' 7 @ A | TR RS FROE R
e g Frfr a1 veer | SR &I, 1 mol HC1 @@ 1 mol NaOH off epeifire FTa @R e Tfew
T 1 T 35 @S- e G5 IR T I AT R TET WG TR T 3
94 20 mL 0.1 M NaOH #at @ a1 i <Rk == amify =11 3dfbre @ = ud

#ffere Fare 20 mL 0.1 M HCI 539 &TI1&= 209 |

HCI + NaOH —> NaCl + H;0 MCQ-3.28 : feger wraw-7 7f
1 mol 1 mol AR pH 8 F97

A2 WS, 1 mol HCI =1 mol NaOH [4. @ 0%¢]
1000 mL 0.1M HC1 339 = 1000 mL 0.1M NaOH &34 (¥)82-9.8 (¥)42-63

20 mL 0.1 M HCI%39 =20 mL 0.IM NaOH 539 (1) 3.1-44 (9)6.0-7.6

(¥) SN IS 9 ¢ (5) HC1HI (0.1 M), () NaOH &34, (0.1 M), () T A
(o) e WS : () I F1F, () A, (9) Prees,
(8) R, (8) FIL, (b) IS @ FIT |

() IER 4 : (5) o 0.9 ST JTAT 0.1 M HCT 7 4 e

() 3T F0% 20 mL 0.1 M NaOH 539 fPotha =Ty 716 | @ Wy
34 GFT5T TR B Gt A | e Iy e 3 e

(0) @37 IFF FEDE @F FIAT AT PG @ A0 | I PO
@@ 0.1 M HCl 539 I F0F 18 mL o @t Ir | Ffea s mif
A 3 ARAET TR T T S | FOFOR AN G IO W HCl 73
@t 3 Rurer It =7er 3 zeret w39 T HCL @ 391 39 3¢ |
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AR TN ¢o®

(8) @91 T=7® HCI < AT ST JPIRG (AF (S A6 | FiAI© e 20 mL 0.1 M HCI
JRER 4 TI7© Foriaba 3 +fesa =ea 21| 58 I99%© 0.1 M HCI 839 8 0.1 M NaOH
FAC (NENRTS S35 o AT $U I97S HCl @7 Seq 20 mL &7 (608 3 @ =31

Frams : @ 29! wE TR Bfew 1 Gre-wa e 7 fdea faod=iast ofiet ceeR |
.50 BIREGH TR e I I e/ wias st R

To determine Molarity of an Acid or Base by Titration :

mwmmmaﬁa@%ﬁmwmaﬁ@wwﬁﬁﬁmwm
0% 20 mL 0.1 M NaOH fta w6 t 0.1 M HCl 539 @15 @iom @t 33 fawees af
WWHCIR@@NWMWW@MWW«KWWW
(T IR AL 9 G afre opf e e | e

OH™ SR @7 (NI KT (FICF (FA1) = H' SR =1 (11 SR (JTRD (ACF () |

COTRT @4 BRI o st s ot :

DIRCGA : ﬁrﬁmﬁﬁ%ﬁ@mﬁmﬁmwmmwmmwm

T e T iEa Aot SR 90 |
* BRI elfrar o+t apmafee s 73z =8 | @E—
(5) & 539, () e AN 5390 8 (9) A |
* BIGH FIE RO FI5TE IS & | @,
(3) TEEE, () FACT F1%F 8 (10) PIeaib |
TIRG k38 IO ‘M’ (terms)
(5) BI8RITS 31 51&BE (Titrant or Titre) : WSS TR HIIGH TI© AT FIY I WIS

T 5o BIRRIEG 41 BIR0E 30 1 BIRGd Ty «fbe AIRerS JTAes (T = |

[era =R« o G99 TAPTHT PR A (IR O | PR FRAGN @ Freaoa sy
e 03 JAoT FEFAF 9 AT 78 SO A1 1]

(R) BIREGE 1 BRGNS (Titrate or Titrand) : BIREIH I9%7S Wl Taw@d 534 wdie @
RECid DIRGEW ¥4 =W, Wmammummmwwmmm

O @M FF {39 NapyCO3 FINP I3 FICF (T8 2 | :

(©) SrRGea ifé ™ 3 e R (End Point) : %ﬁcﬁﬂmmww@?ﬁﬁmﬁa
sifererre JIfE 96 @R a7 e 39 ARIES W W@#ﬁcﬁﬂmwﬂf@qmmﬁﬁm
e 77 1 = | e SRR fbra o fAfiE pHW-‘R‘ﬁ?ﬁ"iNIWWQﬁEG
R FIAR A fRre efbaftes pH I 7 27

(8) &= H3 (Standard solution) : (¥ I TNl AIFONI T AMF, SITF &AM FIY A |
@ 0.1M NayCO; 39 Ff5 & 739 | T 3 @3 FioR g WiUe «f e @@= 0.1 (1 NayCO;
1, 10.6 g NayCO; BIgs 41 TACR, O G ST |
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¢o8 A — faer fa

2T FACHR SAPRATSW : & 73 &R ZO AN |

(5) AR A AT A FIY 8 () EHIFSIF I (o e 72 |

QTR A U A 739 = AR SByrers swrd (A e «fiwme gars armfae fAere o
2 SIerTT 2ES RIS AR A1 T S {39 J0T | RN BTG Anied 72—

(i) % Na,CO3 9% 0.1M H3d

(i) sfe=F «fst® (CoH,04. 2H,0) 9% 0.1 M 339
(i) 0.1 M KCryO, 53¢t 5ffi |

CFEIR I oMY 2N {2 G FBIBIE *W (AT eBS (@ JICR Gt R 1 4 et
B R0 BIRGH IR s Tl Aoy 41 29, Ot GUPSi 41 ¢ &= 539 07 | @5 HC
frea tofd BB 0.12 M Ba9F 0.1 M NayCO3 B39 wRl B1RGHH 3ea fadfe wawiar =7 0.105 M
HC1 1| «f6 == HCl @7 ¢l @ 79 | G92e1d 0.01 M KMnOy4 539 tofst 03 afba o <
& 0,025 M SIS e it e a1 0 | (A5 wr-so 5347 )

BISCUERS (Practical)
HAHT R - 53 ' , v » PR
|1 S : ' , ey
, _m:o.lMNazcosaavfmeammm :

(F) PR : NayCO3 @ HCl @3 eim Rfema s7lie e fmaet -
2HCI (aq) + Na;COs (aq) —> 2NaCl (aq) + CO; (g) + Ho0 (/) [MCQ-3.29 : W% avox

3, 2H" (aq) + CO3 (ag) —> CO2(g) + H20 () DIREG efcaTe T—
2mol  1mol 3 (i) 2T 9fsTe 73
BIRGWE @, ewe e g epowe s St A1, (ii) NaOH %34
COY i T T (%) = H' @ I skt (s e oy | G PO
. i T ) Dirfeaniing ipr i

() ST IRE I : (5) 0.1 M NayCO; B39, (S0 7k -br @isii (@i sii
« o 31 & 0.1 M NapCO;3 539) (Misii . () i,ii Giii

() 0.1 M HCIH39, (%491 -5 @ ¢ 341 0.1 M HCI 53)

() fArie : fizs s (3 HCl @fiees &+5)

(o) e TS : (3) I FIF, (R) TG, () Pei, (8) TR IS |

(7) QIR 4R = () AT R-5-9 &FS F1 0.1 M HCI 839 (CRFSIR 3 Fa) WA A1 HC
799 I JEEbTS 2 Srar 3R SR A FI AT AT WA MG |
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AfgresTs T ¢ot

() A9F |-t Q&S FA 0.1 M Na,CO; FI (LT HI) G ATSfE FTF (A0S FAeaib arr
10 mL F3% 0= FICF A6 | FACFT FICFT G 1-2 0T 012 e @ 01 | o FIeow f
TR |

(0) I FIHT TR GG AW FeIE FIA A0 | Fexs HCl
BT FREE o9 T SR TE OF AY-q @S A | foaure IW 2;wS
PRAGT B9-3d LA LA HCI I FI0R IBI Ifece= FIOF @Y
FAN G T FCS I FIF o gif-=14e8 (swirled) firine | =
firafba RN HCl @3 5T #ieR st Sz saees «fie sigem
T 3 ordt v, g el et et 3 v =, o e R
ST TET ATY @RI | (T8 21 BT 7@ gt @t waeet ooy el
T (TR T At 3 = | (SR DR oo R | 99w T wfe
FACHA 1S 00 TIoE o0 QT AR-q @ I |

(8) et T BRIGA FAT | TR &F JIXS PTG WS 16 SRS (79 A (PG A |

('8) BRG* ©I5! : AFSFS HCI HINF & NaCO3 FI QT &1
AT AR Nap,CO3 & {3eed *fE=ar = 1.02 (0.1 M) =0.102 M

Nap,CO3 %34 SR

TR | 9% Na,CO; Fed HCl g3 9] HCI mL | I3© HCl &
= B ;mL [ STANG, mL [T 4N, mL | (I °19-3T °1%) | 1P WRS; mL
Y 10 0.1 20.2 20.1

Y 10 20.2 40.3 20.1 20.1

o1 10 0.0 20.1 20.1

(v) 2FSFS HCI G0 T o1t : 3RFE2 eprw Rferanfs zesn—
2HCI (aq) + NayCO3 (ag) —> 2NaCl (aq) + CO, (g) + H20 ()
Vi xM; 2molHCI T, V1 =20.1 mL HCI &34

oicfl ; "szMzzlmolNa2C03 ‘ M; =2

1— ¢
A, 1x Vi xM; =2xVaxM; V, =10 mL Nay,CO; &9
T, 1%x20.0 x My=2x 10x0.102M M= 0.102 (M)

2x10x0.12M
20.1

A HCl G099 99914t = 0.1015 M

qA,M,; = =0.1015M
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eov e — Sty @

IR (Practical)

forefa e - g : ) FifRe
AT R-3R (F)
B .
AR T : 0.05 M THPRE GFC 39 €1 T4 NaOH Heis sy fRefar |
(F) TS : TRFaafefars [faes Fqwae o sl |
(%) STAEAR RS P : (5) T NaOH 39, () FHFF 7@, (©) (@1l |
(%) ST TS : (5) &G, () I F1%, (0) Preeb, (8) FHw-3571S |
(X) & 410 :
(5) T ¥ %39 (NaOH) 97 s ey fafem &=y gud gadt Rowa 0.05 M sfere e
I A A | AT R-b-aF WO GF AR Oors TFeTF aFred et 739 tofd ot | SHfT
@18 (CO0),.2H,0 @3 (e ©F = 126 g

(2) 7 e 7o WIEE BRGHAR Wo! IS FOE 10 mL SHoe G 539 W18 | @ 53
1-2 GFIBT rmeTerenem et Fear | S 9@ At |
() TG NaOH 53¢ Fiear B1Reim eam | e e fineeifs @t cotmemf™t =04 |
(8) TIREG ©IBT : 213 -5 7 () FIRG TIHT TS GG ST (6 A |
(@) T AR :
2NaOH + HOOC-COOH — Na-OOC-COO-Na + 2H0.

2 mol 1 mol
BISEURES (Practical)
0.8  Ee-Ree BIREG 9 BT 41 AR AfRare faefw

To determine Metal ion in Solution by Redox Titration
GFTS-F TIGT SIEr & HIE FAY 9T GPITed Iesi@l SR N G Te 739 R i G309
T T o fivdfy ) qadens oy SREGH Se mitdd o 39 7R/ gaed f[es smieda
e fefn SEr Rees omnds o §le wRT gRed eEe Amieda o Ay s = 9 faeg
BIREGTT ROS oFFg OACR | I, #A1A S Swawwa At ffy, e Ca®* wme Ao e, o=
@ TS fEoIe C-« wAfmre fdiet e Sy |
T [Eifae =71 ok e IvRWG THFadfefes wee 8 REes Wy ome (e RYGATS
(stoichiometric) =g gacet fRfe <O1AT 27 | R FPf i SRAFAReT 5@ T S A1,
X TRF + y e — TeoAm; QAT x 8 y T TR GRS 8 RS Awieda aiet sk |
Vix M (F19F)  x (STRCE (I kAT
s Vo x M, (Remee) — y (Remessa caret k)
TS ¢ [ oM 4iba B3 W GIHF TTal S ;9 JIA00E SN 73 0T | @ o
RR0OR SR o FAeR It e i qreq s wAfawret @@ 390 =7 |
faeg SIRG w9 RO ABImm oyrEas (KMnOy) @R 0.02 M B39 I3%© I | Ot @
CTFOTR ANIE RGA 99 GAND TGRS AP GPTTT G {9 FIKT SO PR Mo® (G 174
PN |
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s RN @oa

FrFelfd g =ew M8 KMnO, @ FRAr =+ KMnOy @1 SIRG*a @it o
AT T A | @ 97 3 To5e S @R 100 mL #Hif TS 0.1 mL 0.02 M KMnO, @I 36T &7
T8 =1 forE r corenfer 3 omar T

& KMnO, 53 fRt =191 &t Fe* wRes «ifue e si@ieaet @ st

1 M H,S0; fiff® KMnO, B39 ARGTHICAD e wessee @ [ee Fe’' smaes woe fwwet

oo fafem <5 MCQ-3.30 : BIRG*w JIe
2MnO, + 10 Fe’™ + 16H" — 2Mn”™" + 10Fe’" + § H,0 | TR 103 T

P () IWEB (i) I T
W<t T, 2 mol KMnOs = 10 mol Fe?* W ) Elzimfmﬁs ﬁ:ﬁm
. 1000 mL 2 M KMnO4 &3 = 10 x 55. 85 g Fe* ©IR fiesa RIS %
s sk
cEDasin . (D)4, i el
= 5.585 x 107 g Fe*' s '
A RGN IS KMnO,4 BI0H (W5 SIS (A0 NS Fe? " SiRTag 2ifiiet somt a1 27 |

©.38.5 SIS GRel-fRee BrRG : WS ¢ wmreRfs
Redox Titration involving iodine  [lodimetry and Iodometry]

WIS : sarifa e Sy gaeR ARy N AREEs , ATERs, WeiEs Tont
e smnda BrRGN TR M Goid A e 399 Aahore SRS (iodimetry) 31 & |
A YN A FINF PR T & | G+ ¢Fa oy i fwsest €66 )

2Nax$;03 + L — Na;S40¢ + 2Nal
cfeam

eI
QTATCES GBRRITTG

QU Wy RS ST G =T : 28,057 (a) — S406° (aq) + 26
L(aq)+2¢ — 2I (aq)

WSS : (AT TRF AMICER WS oA Faem e e e SRmeiRe s/e (@5 (K1)
R I Ty ST AN ARPIRED G3° BRT BIRGN A T& SCICa At fidmrem
AafSre WSS (iodometry) I ZW 92 AATIANCE AN AAPTCES F3 7= K1 @ Ffes sifimm
G Ads 5acR Rfean 3 St sfm e ofmmne seRfe 5ikg=H 3| v
2 ATIPAECED FINE AT T T |

¢ dfer e Smfbtm =fmr (@ 79ze a7 4md @ CuS04, KoCr07, KMnO,
Bopitva st e w1 T3 ) @

IS 4R + B sAfe @ sMrd (@, CuSO, @7 Cut SI) @9 B9 et FI0% fie @@
Ty e sAfawr KI @ 3901 Sonm RFm oee siedd o0 AR Sl 1@ = | | 1
AEAF & NayS,03 9 7T S35 41 &7 | @9 MAT 2L~29

2CuSO4 + 4KI - Cwlp + + 2K2804; 2N2;8,03 + [Ih]- NayS,0¢ + 2'{@31

A, (i) 2Cu™" + 4T 52Cu" + 2 +1, ; ., (i) b +2503 - S405 + 2

1
=1 mL 0.02 M KMnO4 &3 =
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¢ov IR — a0 1@

Tog sTead (A AR, 2mol CuSO; = 1 mol = 2 mol Na;$r03
3, 1 mol NaS;03 = 1 mol CuSO4

WCATEReR P © @rart : du G AEPETEs g Reawe g few Riwm awwe
Cu?t SR T S | G S 59 AT T S SR F9 2 qR e Amieds A e
TS T e (Cu>*) 7 =i e o = | e, @it Bow R caee iR—

T (VI GEE = T (T SIS = 7 (T R

a1, 1 mol Na$;03 = 1 mol Cu?* ion = 63.5 g Cu*" ion

1, 1000 mL 1M Na,S,03 53 = 63.5 g Cu®” ion.

TTE BIRGHITT &lle &N NayS,03 FTIR SIS (A Cu’ " SR At fadfa 2 «rafe ==
Ao TwRad |

() Foeom Safera GRes ReaesaTele S I0F; 7 TP =0T B0 |

[@. Q. 2055]
() AR &R @ feess Senaeet feram 9T, JyrT <0 |

W:Q)ﬁmamﬁmmz%mmwmw:m100qutﬁwmmwvm57%w\s
43% faes AR Rere 5.0 4 KI @9 2.0 & I, @3 539 | 2We 8 KI <R 530t |, 30 Bags o,
forg S +MfRTe SmaA a1, 33 I 53N |

o5 ST TS 20T SR | ST e o | «ff ee RO e 4req
T (U0 BTG 220 0 WICHITIRT SR 7 S8 TG [T o118 0 | (0T SR ol o1
A

K(19) —> K'(19)+¢7; [(53)+e —> TI(53)
K'+T — KI (SRfe= )

GURCE S SRS (1) TREA-RYT 0 (F7) T | SRR TR A FH WATeIRE (1)
S SRR ZT (T — 1 |

ST RGP SEA FT S 38 (ot ST el SRAT 0 (4h°0) (WF 3 (1w e
A | GF QT A TRCA-|CACIRG (KIO) A SRATEH (1) 4 | TGS KOH F3 8 [ & ey Trietel-
frerael RGFT™ K1, TRCA-SIETeIEs (KIO) ¢ A Beog = | « Rferam I, @7 s @ femset o el
E i [, 3% Y TS ¢ Roee Towmeet el 0 | T I «F &1 TH K] @F (TR = —1 9R
KIO @@ W+ 1 =1 2KOH + 1, — KI+KIO + H,O

TS TP : FAroa TR fid aram Tex e : [5. . 2034

1.3 g SRYG AR Te8 M7 H,S0, GFe AW TN ==
S 50 mL F39 0OR T T | 7 A Rk ofer KI5
TR | OF #1t@ 100 mL 0.2 M Na,S,03 53 WITE |

(F) TR o FRTE Fend GIveara Gt ARIs

B REH

(<) BRI FENGT L IR NRET PR (ST S =AY A F |

TNYE: (F) TWNFI &N {9 T 100 mL 0.2 M NapS,03 B3 | TN TG il
ISR BT e 1 59 | OUT & FI0 A T 0 TS 3 PO A | TLRACH T
o,
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sAfgrerTs R @o%

Vi xM;=V;x M, epNTS, AR WS, Vi = 100 mL

a v, o YixM, 100mLx02M T3 T, M; = 0.2 M
e QoI TGS B SIS, V, = ?

qr, V2=2000 mL TIPS {IF T @l, My =0.01 M

AR 8@ N HAr <A fiiTs 6= = (2000 — 100) mL = 1900 mL (¥:)
T : (¥) TGS MF HySO4 Affte Cu 41 -ty Tiffs 2 CuO FFF @R 23 HoS0,4 fies
fAf&mm CuSO,4 Sty T3 ¢
M HpS0s 25  H0+80,+[0]

Cu + [O] — CuO
CuO + HySO4 —> CuSO4+ HO

@A, Cu+2HaS04 (M5) —25 CuSO;4 + SO, + 2H,0
ARG *afers S T FATR faem Foiraa «fmm Ay Axeas 3o fSfw s 3w

2CuSO4+4KI — Cwh+[L] + 2K;S04

2N2,$,0; + — NayS406 + 2Nal
Tox A2 (AF AR, 2 mol CuSO4 = 1 mol I, = 2 mol Nay$,0;3
a1, 1 mol Na3S;03 = 1 mol CuSO4 = 1 mol Cu?'
. 1000 mL 1 M Na;S,03 &34 = 1 mol Cu** * 63.546 g Cu

. _ 63.546 x 100 x 0.2 g Cu
. 100 mL 0.2 M Na,$,03 53¢ = 1000 x 1

" 1.3 g e F1d (oo wite = (1.3 - 1.27) g=0.03 g

- 100 gwﬁwzsvn@man—lgo'm;;OO =230g

<. CoEITR A = 2.30% (¥:)

FAYAFS FPPT-0.1-x : FAToa Tioiefefee wfE avam Sex wie - [6. 1. 034]

(¥) TR I wew ®e FReR R SRA-2eRET 1eRTS  efve fa -

e Ry 3t :

(¥) THEMTE CuSO4 @ RS K;Cry0, HI IR 3901 SRG*A (1 <«NusS0,
gree) efert wmmefde T wtfifts zw®; o Tige e gueaw i
FRFRPR Rrswd 2@t

T : (F) TACPR FINCPT FICH S GIoRH LT CuSO4 T 6 KI @7
B CuSO; @F &W HICd GEdact Cu’’ W @k KI @3 &% §aed
e WEeRe (I7) SRE AF | SR I Fired Tow gawew fepd e Riawene s
T Sid-fafir ¢ Reree wé-Riwa w05 1 wre w4~ Rere SmeRe sw (1) @b Sewgy
SI1T A AT AN AW 8 ATF WA =g tofF e | wofees R wd-Rfemmn cu? smw
G I TR q2 IR Rgifers @ 8P wEw (Cu') @ “iffore 23| *tw B8 SamsRres
IR §Y (Cuyly) 71067 F7F | @,

=1.27gCu



Mobile User


@0 I — e o=

wirger we-fafewa 2 — L+ 2¢
e w-Rfem : 2Cu* +2¢- — 2Cu"
@M ?d, 2Cu®" +2I7 — 2Cu” + L
q,2Cu* +4I — 2CwL + b
TR ¢ (X) SRS TS, I FIOF &S oA @I CuSO; € Cu?* wi 3 e amrd
T K] 7 SIETGIES S () «F 539 Sfefes Affmie sy | o1k g «fmrt aee ¢ e smeda
T Ry KR o oo A Sefes 19 =0 1 ARewft 20
20+ 4 —Cwl, + L
q, 2CuSO4 + 4KI— Cwoly + I, + 2K3804 .ocenenes (1)
WWWWWW(Naﬁy%)ﬁ‘f'i@?iwm@%ﬁmwwmﬁm
BRI <1 SIIoHT 0 SICIer sHfme fdier $41 TR | TF WS @ NapS,03 R (B TG
SR T+ 2NapSp03 + 1o — NapSqOg + 2Nal .......... )
ToAR (1) 8 (2) T AT (AT R 2CuSO4 = = 2NaS5,03
47, 1 mol Na;S;03 = 1 mol CuSOy4
T BRI TIES AN ATAPTECREA SIS (U &Rd *rd Cu’ Seed A s 330

T

Q@ BIRE i Rew Rirr 1o ¢ e Saferm Afmr (0F due AEPETEs G
TN S AR S ey w1 T @ *afe wreifes @ @

TR W, CuSOy 97 ARRTE TS st AR TGS AL KoCryO7 FI JIT T4 A
GRS TE SR g T4 404 | O KRB SREGT 1 S e’ TS RCATefS
Tq | B R e =09 :

K5Cry07 + 7TH2S804 + 6KI— 4K,804 + Cry(S0s4); + 31, + TH0

6Na;S;03 + 31, —> 3NayS40¢ + €Nal

- Imol K;CryO7=3mol I = 6 mol NayS,0)3

31, 6 mol NayS03 = 1 mol K,Cr207

W,wmmmw,wﬂwwmwwwmmmﬁm

'Wmmmmm¢@mmwwwwlﬁ%w
Sfefife efer qrwa wfes =3 |

Cu®* SR st iR :
TR (1) REI : ASO4 B39 'A' &F oM ©F = 63.5 [F. @I 2055
(2) R 539 : KI 534
(3) R & : 50 mL 0.02M NazS203 &34
(a)ﬁmﬁmwﬁmﬁﬁm(z)azmmwwamwﬁﬁwﬁm
T et |
RS : SAEATERes afore Cu?* SRR AR fdere K1 §39 &Tiies | G949 STIgs
ST ©.4% 43 SR (F) SR I 8 1}
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AfTerS TR @5

W(Practicél) :
ww : '\' : oy : S PR
AT MR - o e o
AC) 11 TR '
AArFF T : 0.01 MKMno4m=twmmFeso4mv|ﬁﬂmm

PN : wiePaCst ST KMnO, 739 @ R Fe? " wmwa ey fawsiet fwsy fafieman <e6
MnO; (aq) + 5Fe”" (aq) + 8H' (ag) —> SFe’" (aq) + Mn®" (aq) + 4H,0 () .

1 mol 5 mol

SR AIF FEO GG R oS | (@oH—

(3) 0.01 M KMnO,4 53 &g : 4@ Wiere eom (Tl afers ;

(R) 0.025 M SE1F fSTe 73t 2l : ammfa fafers eaa @@ safers ;

(©) 2r-s3fers «f¥te Baa JR KMnO, B3teid efiresad);

(8) &firs 0.01 KMnO, %39 =&l T FeSO4 H9 BIRGI |

o Piftmre iR fov o @ 2@ F&0 ¢w Fare =1 oW s 9% 539 agfete, 3
KMnO, F34 afiesae @3 o7 fa o 51RG+w 390 =1 |

| ST : | (3) 0.01 M KMnO,%3% 6 0.025 M SHIPr e 73+ 2gfS :

8 TR &S 7o & 30a PRl @ fb 539 @3 AN &fF© T |

0.01 M KMnO, 539 &gf$ : KMnO, 93 (e = 158 g |

250 mL 0.01 M KMnO,4 83 @S 919 &« KMnO, &&= = 0.40 g (&) |

(3) e [fETs T3 Fited 53 @[ I & 0.40 g KMnOy $91 68 T 718 |

() 250 mL FITF FIACER NG &1 I KMnOy (BT 718 | ST (6t A1 @t 33 739
tofd S |

0.025 M SXIf e 539 ofS : s afie (COOH),. 2H,0-99 (TFIF ©1 =126 g |

250 mL 0.025 M S@f@ Gf3Te 73 2o SR & SHT e eramem = 0.7875 g |

(3) gow @rete fwm s Gfve faeg mfas e 0.7875 g S «fSte gom 3ta (o1t
MR- G COT) 250 mL FITF e FI9 COfF ICAT | W S, N IR G9r@l = 0.025 M

| < foe o1 |(ﬁ)moostwﬁ$aﬁ@wm001MKMno4waﬁw

JIMET QA : (5) FWEOE KMnOy 59 T8 G
FAGHS SIS AL FITE ACRIG |

(2) Prsiths I=@r 10 mL 0.025 M s
e 7R fcEs FieE e | e Bk i
5 mL 1 M HySO, S+t FITF @ 3T |

(o) WA e Feea feefbes Sy
SREIH 89 @Y 60°-70°C SINay IR TS
SRAR SIANER TGS FCA |

(8) IR JPTAW (T KMnO,4 FICR Toferor=a
A5 T TIoE =F KMnOy B ST AI5-9 (@FG  fBa-o.b : et wofe @B wm KMnO, 539 SR |
I | 947 PG (AF @O @R KMnO, G4 F3T FICF @11 FET G e gfef-simaes fipine |
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@5 I — 9T o

mﬁwmmmﬂaﬁwﬁm o1 9 A0 903 1 0 (AF KMnO4 BITHR T
A1y THIE T @S A |

BIRGN BB : &N 0.025 M WHFE «f¥Te @ KMnO, 439

T | FE S JCHG T P3RS KMnO4 | IIZ©
= e F34 KMnO, 53 (3T “A5->T #15) | KMnOy
(mL) SY A5 (mL) | T #11¢ (mL) mL %% (mL)
1. 10
i * 10 1 (xmL)
3. 10

ST : S8 KMnO4 539 '8 S e Faas fafemms silfiead :
2KMnOQj + 3H,S04 + SH2C,04 —> 2MnSO4 + K,S04 + 10CO, + 8H0
. 2—
SR 70, 2 mol KMnOy = 5 mol FaCr0y4 MCQ-331: W&¥ Cr0; Wi ¢
2- mﬁwm i
e fl Vi x Mj (KMnOg) 2 mol 17 Crz():
BIRUETR 8 <0, Vo x My (H2C,04) _ Smol |8 C0% & Gt s (Fifo?

A, 5 x Vi x Mj (KMnOy) = 2 x V2 x Mz (H2C204) (F) 122 (9233 () 183 (9382
MCQ-3.32 : 53 @ &7e 8
A, 5 x xmL x M (KMnOg) =2 x 10 mL x 0.025M REas Torae I I

2 x 10x 0.025M (F) Fe’* () Fe*'
. M1 (KMnOy) = S xx =(.0Z (M) (o) Sn* @) H*

| () @i 0.02 M KMnO, G T11 F1 FeSO, FH BREGH

2T F39 : &f® KMnO4 B3

AR FaF : TN FeSO, T 5 FTHeR® : KMnO4 39 e foiss |

JINET G : () JTI0 KMnO4 53 18 e SOTEH AR FIHE JLABHE NGRS |

() PITeRGa ST 10 mL T FeSO,4 B FFTFT FILF e | et fSifeem e 20 mL 1 M
H,S0, FWTeT FICEF @ AT |

(9) TEB KMnO4 G0 ST 915 o SO o ST AA15'-4 @€ FTAN | 1 KMnO, 539 e
BI0E (T FeSO, Ha @M A BIRGHA 0T | BRI o8 fqrs el @ A o 3 =@
G TG (ATF 3T A e | GO Forarm FIRGH I JIT© KMnOg B SRSTT 7 P |

BRI ©IT : 2 KMnO4H39 6 FeSO, 73

TR | FITF FeSOy4 W6 KMnOy J3z© KMnO4 | I37° KMnOy
W™ | @ (mL) | STAE (mL) | T & (ml) %3 (mL) B0 4G (mL)
: 10
2 10 x mL (VA 3R)
10
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ARITNTS T o)

AT : R I KMnO4 ¢ FeSO, @3 fiwd ffmas sfiead
2KMnOy4 + 8 H>SO4 + 10FeSO4 — K5SO4 + 2MnSO4 + 5 Fey(SO4)3 + 8H,0
- N WS, 2 mol KMnO4 =10 mol FeSO4

1000 mL 2 M KMnOy4 H39= 10 x 151.91 g FeSO4
10 x 151.91 g x 0.01 x x
1000 x 2

FormRf fre Frat—w.s0 : Rew RiFnfes o :
TP-0.9¢(F): 5 g fTm @ Aewsrs 7 wifvs Fars 9 4l KMnOj &em 247
[: 1.047 g] [WEPT QT. 2054
T1-9.0¢(R) : 5 g 8T FeSO, @ 71 wiffe Fare 8 & KoCry0; aRe 232 [©: 1.6145 gl
AP ©.04(F) : 9 [ CTRIT OIS 7Y H,S0; 9Pies FIes ITF @18 e 744 wifvs
TS 0.03 M KMnOy4 BI09F 27.5 mL &TAEH 2 | GTIEF SRbY o1 97 f8: 0.2304 g]
T 0.00(%) : 0.36 g IF TFA GRS 7Y H,S04 @ FAFS IH &l FIANF 7= wifere wars
0.025 M KMnO4-49 48.5 mL, &[CITe 24 | & GRS (SGF *MTdR % A $07  [8: 5.94%]
TP-0.08(%) : G T @A 2 g =R FFE =K HoS0, afte glegs Fa1 201 | &
FICE e wife S50 HoS04 @ 50 mL 0.1 M K;Cry0O7 B39 e &7 | & w3 <R

. xmL 0.01 M KMnO, 54 = =7.5955x x x 107 g FeSO4

faem 1 sfafoweTs frmd ar |  [ofey @me-205Y]
f&: @ 2w 0.324 g (oo S [FIYFS TT-9.90 R
FPYT- 0.9 : T H,S04 fif¥S 15 mL 0.3 M KMnO4 &3¢ %11 25 mL H,0, 93 (ITaT TS

Gifere 41 T4 | @ Hy0, @3 oG w7 : [®: 0.45 M]

TPl ©.4b ¢ 1.5 g (IR AR 7Y H,S04 9 FIHPS 0 100 mL 1 200 | @ H099 25 mL
@ﬁi@mwzz5mL002MKMnO4mrw:zr|@owﬁmFe(11) @7 A o7

[®: 0.50265 g)

FT-0,0% : A 551 SRR PIRARCAE! 76 (P (A0F AR F9 TYA A @ B 35+ frm
oI 4 g (F 7Y H,S04 4 HIAPS I 250 mL T G4 06f 0 | S{rera T F0F 25 mL
@ BRI F90S FIGCT 0.05 M KMnOs € KoCro0O7 B304 28 mL € 20 mL QINW?NI A
T flieet (et T 51l r9—ea s1eem 2ea o sNfefesreia Seimes e | \

[%AW3.9geBW3.35gFew| A T ST F(A 1]

FP-9.90(F) : ‘A’ M@ 25 mL 0.1 M HyC,04 B39, ‘B’ 4@ 15 mL KMnO, %39 @32 ‘C’
vnmlszwﬁrrFeso4m«tw|Aerfmmqwmc AITGE Jee R 2w @1
T | [®: 0.28 g Fe] [3. @I 205¢]

TPT-9.90(%) : 1.5 gaﬁwmﬁqﬂzsm Y FAIgS I @ FINS Tiee 900 0.3M
KMnO4 B399 15 mL UMW T | ETRE TGS (Seies ol sifawm & a2 o S o
Mo fRrsme wear | [8: (TurT = 16.227%)] FRIMHFS F71-0.95 04T ] [{1. 1. 2055]

TP-0.20() : () Fe' +MnO;  + H' —5 ... :

PITH-T (TFIR) -09(F)
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@>8 T — R oig

() aciditied Cr05 05T Hiaes €t i 05 2 HLO [, Q. 205]
SoaE FRA Fe?T SIRACE G 0 20 mL 0.02 M KMnO, &TTe™ & |
() Tt T (i) T R e sAfere fefa ; f8:0.1117 g]

(}) TRATER (i) R RS TR TG A R I FIRA T |
[FTRI4S STPT-9.14 G2 1] [8: 24 1, Cro03 & 05 = 133 mol]
TT-0.90(F) : G FAT (FTRE 7Y H,SO, «Pis 5Igs 1 2T | @ Jrr fEmecs it
FCS 60 mL SRTIFR KMnO4 B39 TS =7 | @1 @1 205Y]
(F) TR ETRR o N I fe: 1.6755 g]
() TRE GRS BT KoCryO7 T2 0 LG T sfers wd-fafearz faew Riem
e | [RIMAFS FPTT-0.50 T 1)

 PT.90(8) : [T (A) &TE] - [FH,S0, 4 2] —[KMnO, a3t i 7 snfiwa]

(3) Terrea R st gRe-fRermae ol e S SdRiEmR | [oT. 1. 05V
() Twieee freg [Riemm KMnOy <@ 9097 K;Cro07 LA A e SRR AR ey Far
;ST T T | [FTYFS TP b (AT 1]
TPETT-9.90(F) : ST 4@ 20 mL 0.1 M HyC204 3% 33 A1t 10 mL 971 1@ K,Cr,07 539
@R OF #NTE T AR §ER FeSO4 G R | 5. @1 2034}
() TR 38 O AT F0 e kb Ry - 2o Arers e U 0 |
(X) S @ 3T {0 AR} 0 G Fe @ sifeaet foefar e f8: 0.2235 g Fe]
RIS STT-9.b5 CITaT 1]
TP1-9.95(F) : GF BT CTRE 7Y HySO4 9Pie BAPS I A1 I e ifee 40 0.01
M KMnO, B399 95 mL STRTeH 21 | @ (T2 §osa o4 67 [®: 0.2653 g
FPP1-0.95(4) : IF §FT TR SRS 7Y H,S0, e HRIFS 0 &g qaeits 7 wifre 709
0.03 M KMnOy4 B30 45.02 mL &RIGH 2 | GTIER O[04 ©F 367 [®: 03772 ¢]
TPT-0.93(F) ¢ 7Y H,S0; ffE® 25 mL 0.2 M FeSO4 maaee > wifqe Fars 0.1 M
KMnO4 BITR 36 ST REIIA7 f€: 10 mL]
TPTT-9.93(%) : SET TG 0.01 M KMnO4 733 7RI 0.02 M SR (1), SRATETE 0 S0 mL
SRS TS F0S @ KMnO, TR F© SASH SIS T2 ,
(0%t Fe?' 6 S0 Tong f[aeas] f®: 60 mL]
TP-9.99(F) : 7Y H,SO, fif#e 0.003 M H,0, @9 25 mL G wife® Fars 10 mL KMnOg4
F39 TS 20 | @ KMnOy4 BICHR (R Sl 97 f: 0.003 M]
TPTT-9.99(%) : 0.103 nga%WWWKMnmmzm mL
TS 2 | @ KMnOy FICR 1l $6? f©: 0.01263 M)
FHAPYT-0.98 : TS TIZS ST BIRCETCH S (1) ATEs e | 3 0.20 g ot (b
WA BIREE 71Y HpS04 @hie FATS I ¢ 73w HIRGH F4 0.01 M KoCr07 G
11.5 mL AR Wa 2 | ©04 & B’ FeSOy «F *rodar s $7 [8: 52.388%]

FARF-T (TFR) -00()
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ATIIeTS TSI eS¢

APP-0.9¢(F) : 1.5 g CTRF ARF 7Y H,SO4 Gfe GIge 0 100 mL 341 26T | @ F39
(T 25 mLﬁmﬁﬁmmoozmzzs mL K>CryO7 &TE 2T | @ S0 TR =ros
s e - [®:40.2%]

TPI-0.a2 (}) ¢ 2.5 g O GTIRR SRR W Fer03 & 1Y HyS0,4 e 5Aes I
fReaea MR Fe? WA Afs 337 2671 &8 Fe’' WRGR G900 BIRGE 790 0.05 M
K2CryO7 B30 30 mL QTS B¥ | @ WFE Fey O3 @7 o1 A $57 - [e:28.8%)

TPP-0.9¢ () : X 8 Y @7 10 mL v Siczifea qaeed SR IN@ 15 mL
2.48% Na;S;03 @R 10 mL 2.68% Na,S,03; 539 97 2 |

(i) I (IR T S TR Ay $ieg, ©f sifafeweny R S| [@. @, 058

[&: X' AT 0.00235 mol Nax$,03 € 'Y FIAR 0.00169 mol Nay$10; T97® TR | ©1%

X' TR [, < giar @ ]
TPPT-9.9¢ (F) : 60 mL TR KMnOy4 mquq H,S0y H30d eSS @3 §oar ¢Tee
quﬁmwmlémwmmt [®: 1.676 g] [&1. @I 2050]

FAPI-0.99 (F) : SERRES 1/60 M KoCryO7 BI0[ 25 mL sfamrns sfsfae K1 g3t @ml
T& SIfents 4f BrREGN P00 (FAT NayS,05 JIF 29 mL TeH =1 @ Nay$)03 FIad
A FS? [€: 0.0862 M]

TPT1-9.94(%) : 63 Swioe Rfwfefes w:fH4E g Soa e |

CuSO04 (aq) + KI (aq) —> TAM; TRATAT FI0F & NapSy0;3 F3¢ 741 TG &1 =7 |
TwiAE CuSOy w7 iRt &8 KoCr0; H3% 919 Fa0e et afran sicamesfes =t
gAfEfe® T ©f TAYE I 8 TN FAFLTZ FRIT T | [B. 1. R034]

(SIS TPT1-9. b3 (TR 1]

TPT-0.q9() : 3.04 ¢ bR W?fﬁz@ﬁgﬁmmo mL B39 o F41 2| @
IR 25 mL ARNeE Sanefifed dafere GIRGHE 0O 40 mL 0.075 M eI
QCAFTEICED G LTS 2 | : . 1. 04]

() Tmivs s fafbe =reena sfeww Cl, 9= sifaet faefa e | [8:1.704 g]

(%) Tuleitaa WRICeIfifes mfors Fe’' SRea Afawr fadfraa wifas v effodt e |

IS TR0, o (ATH]

TPI-0.99(F) @ 1.3 g ST FARCE TGY op H,S04 GPIE JAgS M 5T 2@ 50 mL H9

z—ﬁwm| T AT@E S A KI 539 SR | 97 A1@ 100 mL 0.2 M NayS»03 G99 SR |
[5. @I, R03%4]

(as)%%mmwﬁzﬁmmﬁmmmﬁﬁq@

T A | [ & NayS,03 F3T 1900 mL #H1f et e 1]

(¥) THIAZT RO AT I W8T FACA (SEETT ‘

ST AT 1T FCAT | ‘ [ TIPS THT-0.bd el [8: (S&F = 2.30%]

TP-9.99(8) : 5.0 g 9CSF 100 mL H9 0O 41 20T | @ {0 S o4F SrofE K1 Haa

QM 1 = | @ R 7S srpfeny frey R w6re 50 mL 0.2M Na,yS,0; B3¢ et 21 |
G O (A PreR YA o Frar—anfafswere farae s | [5. @I, 2055]
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@>Y A — s A ’

RIS TP1-0.b> T S | K% B8 (CuSO4.5H20) 9 &l ST, ©F = 249. 546 g
W4y Cu ACF 63.546 g | SgWCum127gummﬁ%Cu= 1.27 g | JOIR $req
T e | (BeR)]

TPT-9.94(F) : ﬁm%ﬁﬁmwwﬁﬁmﬂ?@wmn [, @, R05¢]
() Cu¥ +T —5Cu'+1Iy (i) b+ 805 -~ 8406 +T ‘

(5) (i) = ffewan @b frow Rfdm e @)
({)WWWWCuHWEWWWWﬁWWI

©.5¢ FI0R St el Rt spas 92
Use of Beer-Lambert’s Law to determine Molarity of a Solution

T (AT GFI AT A GB TG G2 AW ST FIAER 697 o 277, O3 ¢ IE
forg Sl efTRTS (1) T g SR (oY 2 (I,) @k I e e warfe effestfirs (1) =0 @@
T ATG | T A S [, T, O I, =L+ 1, +]

9% 9 (F1T 1 O GRS 8 FIT @0 G0 (991 ficat el Seiee iy 2iqifes et Ten oFia
AfsTfre MR AR (1) 992 T | O WP G GRS 8 FICR CFCQ G (I AR—

=D+

ﬁ@ﬁwﬁ(wsom) mwmwmwf—ﬁ%maw?ﬁw
R Sl (1,) MY @3 e AR (1) Teifeles fAea 7@ SAgHAT FE |

FRICT I + ‘I TR MYTHR G @At b R serards wiwene 3y ke we

TG JFCGA (Thickness aa)vmwm@@wmm (';;II) WCEFT OO APAISS = |

& —dI =dI I @RI | = ST FE O
y dl (XI;-qT, dl kXI QT,:‘?‘=kxdl ’I \9,

' [ = T2 WU FY
IR SIS IR (F0G TR NG 7RG o (277) (3 / —_— &

R SR ST TG I, (0 1; 407 T s T I
AR, O [ =0 T [=1, W GR | TG GV [=], T @
“lﬁﬂﬁm"fﬁ

7
I

- d]—k,fdl, A, Int=kxl, A, L=lxe™

1,1 Lo i
qUTE, ¢ = 271828 ; loge = 0.4343 foa-.50: ST R

i0 X0z TGN

GATRR NPT YR A N I A1,

I =1, x 10704343

0

A, p=lx 10" M

AT k' =0.4343 k= I3 ¥
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AfFINS TN @da

STRF (1) T YIRS ARSI | GTFC@ k' FIF00S JPT @F (extinction coefficient) IC |
1 1
ST TP (1) (0 & AW, | = 70 TO AT = 1 T Ak = 7 | OF TR I

e S AR SEOT GF-FHIRS ZPT FACS @ T @ SFQ AW 2F; 99 JAINSS T
ZPT w9E 91 GRBET @lI% 97 | CGS 990 93 953 T em’

RN @ (Beer's Law) : TR TR 7Y ¢ U3 W IR SoT Jom Fiefefes @
@ QAT 0w e e (1852 RBIe) TH-ISNR HIIE GI0R TA@l @ GI7 Sets AHE Sige!
27 SFFS et oy effsfore tam |

R @ AT BIAR HIOR Y G370 S eS0T HRCI NI A

HFA SO JTE T ( ) WA SFOR ANPASS = | wrdfie

~dlmI QAT , | = WS AR S
_dldc ¢ = R3A BT i@l
A"k k; = NS $99 |
de
F Tt (C)
il ﬂ=k % dc fﬁi—@.)o(ﬁ):mcw
1 : o W

S SIS JCH F0q TG o (A0F [ @R FIF TN (FE 0 (AT ¢ A3 ToF Wi e
FEGR ¢ =0 T [ = [, T | QI T IO A1,

L MCQ-3.33 : H,0, Gt O 9 &R T
-] Bl Idc ;. [F. @ w05e]
I = (F)=l - @)=2 - ODET (%) +2

Al | ko> o 1= xie MCQ-3.34: fitea Rfsrmma Renee corfo?
SATR TRaCe A4rel =pifawesa 9= I AR, [. @ 203¢]
I =1, x 10-04343kic 2CuSO4+2KI—>Cu212+Iz+KZSO4
=1, x 107K2C 2) @c @@L CHhK T

QT ky = 0.4343k; TS (2) 20 FRaeaa Tl |
G FRCET TR (1) @ A AT (2) (& T I3 RAR-FRCER A9 A6 T |

[=1,x 107Kkl =1« 1078¢/ . @A K'k, = £ 37 (GHOFH @a%)
I
ﬁT,I—] =107 [ £ @a T “epsilon’.]

|
A, zogl—‘[’ =¢cl 3)

T3 B IHNI@L, ¢ (@ mol/L G3CF G (1Y I G ¢y (1) 93 999 cm 0 GHOFH @arg,
e 99 933 T L mol”’ cm™ | O ¢ (F (VIR CAITEel 37T ], T SUIREHABSfS (absorptivity) 3t
1 147 61 1

s IR S 2 St
[stﬂﬁ&W-kkgﬁﬁm_lxc om X ol L L mol c¢cm™]

I
log —Io' (P BCoR RT=Tee @l 90 Absorbance 991 28 @aR A BRI &3 FAT A | [Absorbance is the

common logarithm of the ratio of incident to transmitted radiant light through a material]
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&S IR — s /|

. I
=R log I‘; =A=¢gc/ 4)

ﬁmmﬁaqmmmmwﬁwﬁ%mmmﬁfwﬂmﬁsw
& 79 AT ST TR RO W@ (A) @ FEE G G TR (), FAGA Tl () 8 MG
(cell-aR) TAF () = @erFTeTa ST 21 | S, A = ec/

EEend, Ram-syas Rt N o7 = - |

AT T, A = abe; @1, A = log (I/I), a = £ (CUETR I 3/=2), b =/ (GFT A @
W), c= m'ﬂﬂw,molL_l )

wﬁﬁmmaﬁﬂmﬂmﬁmeﬂaaﬁm|m@ﬁmmmm(b , B
feIreel W@ (A, Absorbance) @ GT3R GIFTR (TR A (g) (BT S TSR, S K FICH Teyavrat
T A |

TS TPI—0.r0: CRTRIRGIA 1 em THREE @ o1 b T3 (ot o Reet Tt
0.156 “GTT C9T | BEET G G 1=t 1.2 x 10° L mol™! em™ 2ot geifbs ooyt 37 203

WY : ST S, A = ec/; @ HA0R R W@r, A =0.156, GUI CHER QNI R,
s=1.2><104Lmol"1cm_]; GG /=1cm

AL 0.156 ) _ -5 -1
£ 6= 5 “T2% 10" Lmol Tom Tx Tom & 0= 13x 10 molL

10

1
fotdm

B@-9.5 : CoEGINGTER RSy T |
FRTE-F TS @ ST CeRGIRBIT Baeed At e - '

T TR 3

() UV-Vis CoRGIRGH,

(3) AN S TAEE 5L (AR g2 UV — Vis ST e 20e 27 1],

(©) AR =T IJI T TTN@R 4 — ST 7EH @ CuSO4 97 & A G 4 — 5w

THNAIE 599 |

I A&l : IS It CAREGIRGIT BaweR Tawial fAdfy sar 2w :

S| @ EBE Faro SEEl SN e $Aee A, @ IR N {9 S FA 6T @
CuSO4 B9 1 m M, 0.8 m M, 0.6 m M, 0.4 m M, 0.2 m M T@R & 539 | [mM = & cre]

3| CORERBIER AT O RS o g forw wwee Rfew smmaed @ gaeew Rerer @
(absorbance) I ST TNg (optical density) T 2T | CATBINGIR SIS (AT (@1 STHATH
TRl T TROST AR o fdfe w4 2 [fBa-o 3 3(F) FFHTER iR amtfe) |
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(@ 1:)

© | @ fNAfS s et Tae @ FffE SEATds SIS 2Nd FEesTIR @ FYAT §aeer faeemEer

iar AT 2 )

8 | AT AT (AT O Tl (Y-SF) I FIEF TAN@l (X-S0F) (RMbG & FA |
ETIC@ T GACer FRearaet fga T At X SOw I 0 FAl B qwar [f5@-0.5% ()]

A

|
f

4 X= e

5150m  [3) 1.01 o= FA! g3t
< 0.8
g 0.6

5 04

4

¥]

A=E€lc

M~ 57" T BUR Slope, €= %
02 | g

400

500 600
¥y wwetnd A, (nm)

BE-0.53 (F, ) : TS FI0HR TAI@l 747 |

01020 30 40 350 60
XA ( mM) , C

Iffefifsa cvta witeR fQaree T (A, Absorbance) 8 GRS (T, % Transmitance) Jf*acag
W T A : A= log1o (I/T) =—log1oT |
IR S e A (1) @ ol 34 (1,) T SIoR Serers &aRe! A, FEReH (T) I
@1 T | AR ffe a¥y (1) sl 7B (1,) 73R [ (amplitude) @7 07 ST (2% /2°,) (A
SEfIG™ (T) @ A IR | amplitude 99 9FF T cm |

0 1
e T = (/1) = (a4 /a%) ; SR log 2 =A; q, ~log = = AT, A=—log T
11 0

I
log"‘lJ =ecl=A = -logT = - log (I/],) = - log (a%/ay)

I

B0 AR ARSI S fReare @y (A) ¢ GERIEeR (T) Wiy [efis 71 wiee | g3
SR R W@ (A) GRS ad e P A (e om); g e ¢ wrefse st
@I SAATS 91 GERCE™ W (T) Shfifes 20 (exponentially) & A | (fo@-90.50)

e | R |FETH
0001 | 0.001 | 30000
2.0000
010 | 010 | Y351
0.050 0.050 | 1’0000
0.100 0.100 | 1.0000
0.200 | 0.200 | 0.6990
0.300 0.300 | 0.5220
0.400 0.400 | 0.3979
0600 | 0600 | 5322
0.700 0.700 | 400
0.800 | 0800 | ggg69
0.900 0.900 | 0.0458
1000 1000 | 0.5000
e Redice s
et @ GEReH

TR CeITEe ' HEHAREH @
3.0 ’
2.5
2.0 —e— fJrerEet
—a— Frefes

2K v
e B
s e

0.0 0.2 0.4 0.6 0.8 1.0

Ba-v.59 : T CFA 8 FERTGT

e wififte m
JPT A IS ([@RIE @, /
cm Bt I 100%
wefes af¥ (7)) @ 5T
20% ST (IS 2 o]
¥ ] cm B0 rdA e
80% SR 20% NS
A 64% AF | GHC 0F
[ cm B 64% SR
20% ST (NS 203 3%
(TS AT | '



Mobile User


@0 T — TOT 2 RMDAC

Rar-=rmt e AREet
(3) BIR TN@ 0.001 M — 0.01 M Nty fR-=7e5 s@ seeny I <1 | §acea gl
aq q IR

() B BAMITAT 0 IRANGH , FReares 9hee O @ 7@ ey =7 |

(9) @F3Af ST (monochromatic) IS 7T X AT GHCT @ 3 ATAE T 7 |

(8) B QT ST (4R =78 W eAfioretel 31 faogael 96T @ 7@ earey 3 1 |

ﬁm-ﬂrmfwamz
TG @H— (5) AR et i (AAS), (R) UV-Vis I, (0) THAFOPT™g S
@IS (HPLC), (S)WW(GC)WWWWQWW
sffe frdae a3 Bared Taar fefy Tenifn srree? < I ) @,

(5) AR e IR (AAS) TR : @ (AAS) %Rore B39t A1 I TR W)-66=70f GieR
AEF 8 AR B I A1 () @ AR TS T TSRS M0q AR ¥[S0 oy
IRRACH  trace elements @IF Ca, Fe, Cu, Mg To7ifi *Mresacd; (8) SRrerfer e Imy
T RE® As, Cr, Pb, Cd ToNfi *miaae ¢ ¢¢)Ffon IPRAS IREbRHTS Teem =wieda

el @ AR €A F10E | (AAS) Haors THH THAYS G 8 ST T @l ppm (mgL") SR
ppb (ngL” ) G T AN |

(2) UV-Vis I W1 : @ UV-Vis 341 aors 53t @ ST T () 2@gies «rga e s
AGFI 8 TINEl e, () e fadsa A1 IAGOIT MaFTge Lo *Hesd 8 AR 34T
Wy @, @i, Ffe, g, e TR *mesad ¢ sfae fadr wa

|

() HPLC 3 SHWHoR ST @Norif iRl : @ HPLC %fS amr civr o g e
T G AR, fome, *eerd ¢ i frfr 3 = gy e i, i,
@IS SR B, Fifre | i, AIples Sfetww et (S (e FIEER) To7IW *HIeaad @ «qivd
sifzmret e, \ @y ST (Forensic) &I DNA- < G 4a1edd *m<t HPLC WRI 341 T |

(8) GC 3 NP1 EFEEEGRIRF WH] : @ IPT ENIORIRE oafs w@ ornd Sadlt (volatile), f¢8
SReftre ate @R @eR e SAm @ mes o sffamd fadfn wa oz (b)) Pracsa
JRGIFIEA (Co — Cao) TR (AT TR @1 ST 8 LI F T | QUFCG FoACE 4T I
TR W @ (@& CeHg(b.p = 80.1°C) 8 FRPLFICeHio(b.p = 80.8°C) e
PEFT GC Tl 728, (78 SIRPIP Ao aK| ©f PR (&) PO BIew- RaIeT 19on S
@ essential oils (I F8) R, () ARCES TN ey Rae Awrd @ Foarwe A
o, (8) T A3FS BAMA e, o)y TFrRPRe Reans o e WM @9 ST ¢
sffsate fqef GC oimfore o4 21 |
C APS TT-9.b8: CURFGROIER 10 mm (TGRER @3l G @ G 1.4 x 10°° mol L™
TR G35 Y G TS ey #Aaal ¢t 0,155 | @ JI BIRA (IR e e fafr )

T : SN G, (I FEIA G0 Roaraed e, A = ecl
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iPad (10th generation)
RMDAC


sfgrasTS TR @D

A 1T, freree ST, A = 0.155

A9 a0 Sl ¢ = 1.4 x 10 mol L™
G iF, /=10 mm = 1.0 cm

AR CRETIR CATEe 2, € = 2 '

0.155
14x 107 mol L' x 1.0 cm

q,e=1.107x 10 L mol™' cm™

AP0 .br¢: (I CARGIRGITER 1.0 cm GRFAE G (I 5139 1.6 x 107° mol L™

AR A @ 8 srmwedd I SIre 1RSI | ARG BRI CEe FRet
1.3 x 1072L mol™* cm™' 2T WIteT=t &R A, Friss 376 3 of fasf <t

Y : S W, ec/= A =-log T

qQq,e=

—log T =¢c/ QT (T
A, —logT=1.3x 102L mol™ em™ x 1.6 e =, £ = 1.3 x 10 L mol ™' em™
«10°mol L™ 1.0 cm  B(¥@ BAT9R SI@l, ¢ = 1.6 x 10~ mol L™
1, -log T=2.08 x 107 ; ’ R WS, /=1.0cm
A, log T=-2.08 x 107 SR GRS, T = 2

1, T = antilog (—2.08 x107") = 0.999

TIPS HPPT-0. b : (PIT TR 7Y G spectroscopic R 16 mm WG GG
WY G AR SRR @ W Wefes @ 8@ (amplitude) 0.5 cm R e
(transmitted) PR BT 0.3 cm W1 TEIHI @ &fS e =21 2.0 L g em™ A, G T
9?7

YA : S G, ecl = A = — logT =—log (Ii/l,) = — log (a%1/a%)

A, ecl = - log (a%/a%) G, T TR e, € =2.0 Lg™ em™
2, ecl = — log (3/5)" = — log 0.36 G 7, /=16 mm = 1.6 cm
443 0.3
1, ec/ = 0.44369; ar,c=0 8169 e ¢ wrofes IR e ""_’%—05
44369 '
A, c= ! =(.13865 gL™

20Lg'em™” x 1.6 cm

R foirer CR1-0.38 : RARFTND s Qrmifefes oo :
wwmq avras@ﬁ%mmcmmmmwmmmmloxw I
mol™! em™ e ReTs W1t 1 SYREH 2 1.0 | @ FAGA @ o2 [8: 1.0 x 10 molL ']
APT- 0.9 ¢ CORGIRGTEE 1.0 cm A @36 G A G T 73 @A A o
mwso%mﬁﬁmwmuﬁmmﬁmmmmwzom
TR (T T FS? [: 0.048 molL "]
FAPP-0.99 : CHPQINOIET 1.0 cm G XM 4.48 pmeKMnO4 @7 %39 520 nm
memomﬁmﬁrBﬂmnKMnm TER I (4R 325! 992
[KMnO4=158 g mol’"] [8: 1.8 x 10 cm'mol'L]

B8 : (R € @9 «@% L mol” cm” =, GTLR, Y ¢ = 4.48 ppm (¥ mol L ¢ ofders

_ 48
TS 2 | 04 ¢ = 4.48 ppm = 4.48 x 107 gL -TS%&IF- =2.835x 10" mol L]
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@R W — o ¢iw

TYT- ©.b0 + CPRGINBIER 2.0 cm G A1 3.85 x 107 mol L™ wams (eIl 2e0as 53
550 nm wwRwedR RfFwem Reass S@r F SREGH 0.78 T @ [EE @R eI TRe [
SIS v 2rar [%: 1.01298 x 10° Lmol™ em ]

AP0, : CPIRGIRGIET 2 cm GG AT 3.75 x 107 M 9@ (it 36 *wiedd Jaee
570 nm SATGR RF (IF 7RF @ER STREABeS 1.0 x 10° Lmol'em'zm @ wavwm
RCaTae @1 A RGO A2 f€: 0.75]

0.5y AT o 3

Atomic absorption spectroscopy (AAS)
AT caree e e cifees amd (60 fBae @M Q) *Mesate ¢ S 3t sfaar fadfea

Jeze G35 TFe Reee 3l safs |« Friterfe (1ed SART =AIeead) , AR (trace
element *MIEFA) 3 SRS (As, Cr TS7IW *FHT) ST IS 2 |

TN : AR comaer 3 o1 Fofs 2ot PG Wbwge ™ (atomizer)-4 W8 Gt
FIPTRS BTTRG (AME SMTHR & (oi1ael T Tl TG (excited state-«) THSA WRAITIC
@ ANER (AT G & g & | Reareem WAt cieed e e fen e
RIS TN AN T | T ST @ I 3R = 9 qr AR cetraer 34 <ot
e (e 70| P IR @ IR PrEfitR (pm) o' = | oG fam-amEn uefee
RGI e U S STRweda ST Reaer N@r 31 SAF 9N ARITe e G s
sifarer A g faefy v =

oM cre IAF-RGTR arga frar ofrer 38 Suge fafeae qfifer @ e corer 3¢ @R
SEHACHA (ATF-Na YT @ A = 590 nm) = | Na-2F19F T &4 e N5 (e e

380 590 nm Na «x S Rfme 36

=

380 590 nm Na <@ 101 ofre I

f5@-0.58 : Na u19a Seger Rfdaat 3 @ T oot i
RIS TR TOSRF AR craet 3fiferaors qafba 16w fowae fom e e

(5) S IMRAT = : S ARfFS e g Fifdfe Fo F0RIT T, WA e WEErS adt
fafmae ey qrefioam PR OITAT #RISTe] STICATT 2T 03 |

(R) T GHNETE (atomizer) GW : I (RF QIR T A9 @12 B et 6 |
(o) TOIRTEF : @ o7 TSz R sm@fsles sy Awg v efvs «qeadt Rifwaee
sifasrer fydraterd 3 |
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ARSI @®

Bg-v.5¢ : ARIaRF cirge I WAT-a7 I

GUHE FIoAT FICAC TGS AT Grod SHTASE I AF | T JINF I Cof
FEFREEE AR IAEE WG ¥ I W | IR g S E-spficm e w=m
2200°CS | @ PR A GRS AR I I T (U &]fRS
P 2 oo e e o) ereeR W et e fgew e smgm A
TR STATSS 2T | '

0,59 VI, CARGQITH (UV-vis)
UV-Visible Absorption Spectroscopy

TS : UV-Vis I i UV-pram S ¢irget it AR (n) 399 TETRGS SRET w9-3fr
RGNS @ WYF (IR GO | AR SRROIT @77 RETRGA I S 380 nm —780 nm @GR
7 S UV Re1es near-UV-3F 200 nm —379 nm (11¥8 3 Twifere Sy Swooa sifs-
e, R SRIABTET T5 S (T G A, 107°~107 5) & g 20 | @7 T e 36
1 =W | AR AR (1) I TR TLA 77-IR A TR W@ (UV) 8 PHm S
e 2 @@ Ififeice Rerhfae 3ifFe 3 | wrwe e s i, A = ecl TORE ey 2 |

JEAF : UV-Vis  CoRGITee Tob 0o aoaty IAfmee | «rs UV-SIeT abE St
fSBBRAM (1D, S H) =™ € Vis-Seel IR SSRict BRES Reors (W) w71 799 <7 | Boy
Y- AT I GFIASES TARCT &4 03 | s Tow R e gefeme 54/ (rotating
chopper) BRI W7 7 SR7* fow =07 @36 ok* g gie ofS @@ G (R) @ ST SR Arwde
QR B3 S T O (S) AT IA IR 8 S OF (e st 3y (1, @ 1) o iy weiea
oS 26T 47 THICEIR AT I GR AT HNATANT 9 o RE® T woilefese wwow
Torge fife toft 3R |

e SRS R w5 R
[ D= |/ warmsa :c): &, R ;‘m:; R k) ]
ChRA T G, § 1,
gt M| [ wEieRem
B4, (Chopper) I Tf{59 (@FTR)
foa-0.50 : UV-Vis treafiy adifemmres @3 gofba
Fffereie (At AT AR {0 @ (A), AER (IR RS (2) 8 G T (AT NG

(1,349 1.0 cm) &1 AW | O} @3 N A=-+7=15 N0 (A = ele-a) I T[T G0 Tl
STRre e 4 A
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@38 g\k

UV-Vis CORNGITSITIR IR : (5) eHiee waal Gara Swuiat e, () oot Siiaa 7,
() T PRI IR GPIBA TgdA A FAGLADT 193 1, (8)

A PR TR R AR Ao @ qora e e g DPRAMO s (P 3R
QWMMWW’R@Q omfere i | B MO 1+ (1 B)
ol 1 1 I A

w9 SRRGF (MO, molecular orbital) ISIM PR rﬁ n;{:;f:s.\ MO N(<)
UV-VismW:WWFWﬁEWT ©

i@ (overlapping) B G WIS (d) o-AfR WT"ﬁ?F ¢ —©n T R Mo (1)
SRGF (MO,0), (2) -5 SR SERse (MO,c*),
(0) AR WEAfRE THRGE (MO, 1), (8) n SHIfF5afer wmfs

RRGE (MO, 7*), (¢) T @R (lone-pair) Wefds G <t MO o (Brr)
(MO, n) AF | G 7 S AT Mo <n<n<m*<
o*  [fo@ w.3a] | foa-o.59 : @ sre fifeg Mo

UV-Vis 3B (ieel 9@ 7-3%0 MO @ Fae MO-9F TG Swife 20h Al CLRed &)
AR (MO, 1) @ YGRS TS I (@, 1 —»n*, AR W€ n —1) | O UV -Vis
T A =

(ST A0 : IR MO '8 Wi MO Ft?

AR TE AT Sfied g 58 G Wi S<hE (MO) Toam Woe, @ e ey
A RIS SR IR RERGRela JFeaeie (delocalised) ATF, TETRGLE & 7
T SRS SERGE  (MO) 91| 58 @&l 359 (VB) Wedm Wo, 7o Iy @Iers! &=
AR SREGEE SR@ET RN Ten NEFrE TS @R I RN P AE
(localised) At | “aumqre A f4ffE =fox ¢ wigfon Armamfis S/REF (AOs) | SRS WS
i e #fem @ SIghen S SRR (MOs) | 95 AR SEiRBE (AOs) ¥ SRR
(wave addition) ¢ STH-RTAE (wave subtraction) fea & AOs «F &4 BT IAFCH Ffea
(S i) A MO ¢ @Y = (% gif) WBafe MO B 20 | WIam e 7RG
(lone pair) (ACF & B MO @7 *f& 1 @& el S=iREF (AO) 9 *Ea ST 4 |
BTRRTel, 7S H-+4me] N6 SIPTe Siw gf Sieurefie 1s' SRfBeR Wy Rond Sf¥ew € |
Qpp)

3) SERB STA-REAE 2feF I AOs @7 (5T8 % *fex (e i) AR wafee w@fGrF (MO)
% 2| oW 7B H-+Fwd 1s' SRRE JTRGARCER O G I (phase-) TR 1 St
B | T, T NORFRNICH. WSl ST g A% AT SRRGTE FifeE T wNy Wi T
@ B (o) TE 791 Ty [NefFare sim A [fbd-o.5v] |

() SRR S Rme 2AfF AOs <7 6T S o7 (30 g) wifFafer smifie w=fiore
Ao oA S H R 15| SRRET ZeTRGAaIa o o Wi SRBIeT @l TG | ¥ o
REFAITR TS, ST &R BTG TG 4 BN TR (o*) WFEIRR MO i =0 | WG T
[+ To fEFIeR TRl SRee W5 SRfBIER (e (node) ST 3¢ |
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AfFITe TR e
Gmﬁ:af%t MO,G;,

REETACEERE — ,O
_-& Roarem RRoE lo
s 100 T §
H bl s+1s
LTSN o
. e/ W LRSIl aﬁstmo%
H e MO, WifBase M
TG z““ffmmw

5@-0.5b : FERGHT T RCAE @ A W_T Hy s AR MO, 015 @R BB MO, 0%

@MIF ¢ I/ UV-Vis 3@ 1 71; 99 UV-Vis 3= == 200 nm —780 nm STAG (1)
R W4 WO R G 18 ¥E 586 — 570 kJ/mol @& T17 A | 5 Bl (0) 799 TG s
TS WIS W AP | B 6-IF LR @ AfPiaa v 7@l Tifre are A 1 | 6-IF
TGS TmIPTe FACS I SA0HT TG (1) @3 T 200 nm-9F FI O T |

UV-Vis 3@ Ba =€ WWWGQWWWmeﬂﬁ%m
e sEngRR WEE 1 = T PR ST AR @ G 905 | ©1R S Ceaedt
S T | TR WS PR -3 T IS T PN SR ARSI «fE-saw oeirme
FE R QAPIE IRE (IR, MA@ (chromophore) 36T | @ RGNS,

( 71}0) , TRGICIETS (-N=0), SEFF (-N=N-) I& &A™ INEF = | @1 @7 T

O

TR S Ay = 255 nm IR @6 UV-AHR A6 260/, @ fem 368 58 Fgranbe 1 997 p-
AN (oeea A= FOOIRA-A 9 BST) 98 @ Ay = 451 nm G &5 PII S AR
TG AT P 35 2 |

MCQ-3.35 : RARF-*1EI0 S T Z—
(i) GaCeR TRl e (ii) SeE wigfs wmr

(iii) TR ofow e [5. Q1. 205¢]
e @Rl A#ow? ,

() i 8ii (¥) ii @ iii () 1 @ iii () i, ii @ iii

0.5 CHAFSITHF I (FNIGRIF
High Performance Liquid Chromatography (HPLC)
TSHAFOHTE S (@WICHIIF 31 HPLC 20 391N (R @3fb sonyfae e 395
e Amfs | I HPLC “1afeft Reasdm aime ¢ Icaeitgre ik @i e Seimme
Qe R, Rufadad, wre<sad ¢ ofme frfm ege =
HPLC- [SigEs
HPLC-93 (=T & (193 Fe0’ 57/ FARY @9 250 WAFo3 (pm) AZrEd Fifer
1@ (A & @fem) = tefa s 2w
PG T 2.1- 4.6 mm GF G I 5 30 ~250 mm = |
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W o — 58T A=

mf)m/wwwmmﬁzmmm TG M eerd Ak 5t | g HPLC-«3
G BHOIA (T 50 —350 bar BITet 7551 NG A H6eT ACF |

N(8) o3 HREETA R w6 R et SO IRRR-43 et I9%® 2 [b-0.20]
« SRR T e o e I e (N ¥ -

(5) To raTea ST I @RI BAMI Qe S e W @k

(x) ReAreSIT @ ToAm @ICaE 65T YT JITSH 894 |

(9) mwwqﬁ\mmﬂWeoﬁﬁawmonﬁ—MWﬁ“zml

(8) WWW%WWWW&WW?TW%WWWWW
SP-BIRTATET ST JIRCGITFIP (ST CfHBIA 6of |

Solvent ar Sampler:
fam : 1 e Rt
Solvent Rt
L UV-Vis [
€N 1 Detector Recorder

f5a-0.30 : SHFTOPTHR ST FHHIRF (HPLC) |

HPLC-<F YA : HPLC-93 Tf§® Rt e (3) 65 ARGTE (solvent-4%) A «Ar>t
(pumps), () 1 FRyeR A@ (sampler), («©) & MUY TN (column) S (8) fETERa (detector)
AT | G pump BT (TF WS IR ARCF A5 MW MR BT TR T M TR e
T S, BT ‘sampler’ (AF T AR ReeifBees 767 T ‘CB' (spray) T 24 | YA fe v
5T TS R MR IATT S I | O AT AR T Fefeers (ePragea ereel-Ta fegrer
R 57 MY-Re GRS AW Qv FITST SFATA I 2 WA ow 20w @R 31 (40
ﬁﬂwm—muvvlsmﬁmamﬁq—nmﬁﬁ—@mw@mﬂﬁm@w:m
qPqT= |

©.5% T EEINe I

Gas Chromatography (GC)
NPT BRI € T (BRI APy '3 WP : WP (ISR e W PO

SR (Partition) @NIGRIRF (GLPC) | T (@RICGRITFA JIATe FiN (eHricomies ol HPLC
G ST | OTQ T (FINGRIER FSTHS AT T :

(3) TR R RO T O ~Id R oA T & i R ot R N, 2|

& =TT 5T SFT TGN TeY ANR & & A9
FBE TS (oven) €7 TCUF AT F; I TN (@ ALOIFCS
TS A | AR AR T feefiee sRee ¢ A
SR ATF T I W6 NGPR G WrE FACT GEA T
=)

(y)/ TS oA (TR TNEE Y «be SREE S
o SR | ﬁmm mm@mﬁmﬁﬁmw
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sAfgarere R @A

(8) AT SRIIFAT QTR FOACER (I AT BICo) Weﬂaﬁ-‘amwwmﬁm

AR ATSTA AT+ |
Rt free fora e (i =

A

/IIIIU///// _| UV Vis
AN

* FAAGF 45+ LaMBY : TG AFT AT 4Ipd S BT (o067 e (Walls) fe@ 3w
SR PR AR WA (C) RS e ©FFT AAedd AT ¥ (B) g wepsaes A | W
FAPTCER FIE FICF (AT GRGETCP A BIHC GATIT T (AT 20 |

* IR MICT CIBT : IF PPIR I FTeid GsPTIR IR (T0F T4 fF7 O Nead TRt
T S R TAMI @RI G GIRTST SPITa 57 WOt BApS 0 fNSwest IR A7 A W
TIGTHR AL ALY B AR S=wge AT | (@9,

=S AT T 64T TYGTT ToAH APTIE —<= 57 T4Ta TAMIT IR | G SAPSTE AR
AR (—==) R *IF Y7 TGV @ H5eT MG TAM @R 4 MGRYT AT | @HA—

T T BAME @APPTR = f§g T SoAmiT @R

AT QTSI TAMI cﬁmﬁﬂmw (retention time) ©°¥ &8 Ft= foq for sferart = (s
frfe =)

oI @ et = =T AR ARSI x (WG ANEF TS S TAMIT @1 76+ 4oy e | @R
TomI A 57 T W W92 =W, GIR oifSran @ 28 gk eE IR AL FAN (AT QU e
T | O T e TRfern B (UV-Vis) AT WIS SRIFS (M7 R TRIIST St
SPAICE QTR AR S AT S |

[e:l Wmm-ﬂzm"r (Recapitulation)]

*RFR WS ¢ R AIN-S0F SAE qF (I AT I 2 | GF G 07 &1 Sl 8 5iest
@ SIS TS FE GCF TG (e WAeq | STP (S QR WIOR (e Swew 22.414 L
=1 20°C @ 1 atm BTt 24.04 L a2 SATP 1 25°C (1 atm) S{EE 24.789 L <71 =7 |

Pt RieFre : I @ R vt [Rigaes g 7T @R SS9 I oFE J37S
T | AW R (@I G0 fifme Fw ar @ e A | @fS I Afdwre ey o, @ [
AfRITT 8o (T Troiw ool 27 qR (e f=faifbe fafess < |

AR : G SR &fs F5R A3t 5aIge AFT HLIF (W R =IRS 907 )

2RI 7S s : @R A o SRgE e T4 IR, ISIER ACPCT IO SRS 1
CPICAT TR e ffem 03 71, Sewes aemafa e w7 03 71 93 Teofy FIreR gesier wdfoe
Foifafee T, CFIq WWWWW | @I NapCO3, K>CrpO7 |

CTFSIR BT *Mif : ARl srd SR WRBR WO @Al REER SOR” S5ET ORI
IS e ereeld smid 961 | @, 5 HySO4, NaOH B7RE6 , KMnOy |
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e TR — TS g

2N HIY : (@ FAOT ASF TN GA] ATF, GTF AN G 0T | QN {I Cofre AR B
W 7S =W | @, 0.1 M Na,CO;3 H39 |
=S ©F : &S 100 O ST G AP AP HLIR O #ARWINS 6T O 07 | Wi

BERA ST x 100
(B03A ©F + GRFA ©F)

ppm SASIAI : &9 #{TA SN parts per million. ITI@R ppm UITS JLIA ARAACE G0 I fweet ot
% (10%) @7 ST PP 1 2T |
. G SRR : RIS (T SR T FAC AT BLIA (T TR 6 {0 TAMINRLIA (T (T IR
SATS | QIRCSR CGIET SR @ BT (N (T FRATIF TS T FIACFA (N SHI |

e fRferar : oo wAfRa W fSTe @ vy Afdare wwits R faarers 3g 7@ @ «ify Besig =0 W=
«f¥1e ¢ weaR ¢f Aig e [ae @) ga9 [Rise ave-sr g e )

ey RAferr : @ [Rfeam [ g TG Tme-gwe 90, @t e [ 9o

i SR : ey R @R e o7 Ry 9[RS IF, s wiE SR 6 |

i : R teIE e ¢ w1 g foq 3¢ 9 3, atiae FTe-wE e 3t

TREG : mﬁmmmmqumﬁf—mazmwmeﬁﬁwam
AHRSTS BIZG* 0T |

IR : @ afors (EREIeE 42 A1 Srolfid TAmia @t s «@fs &g T @
GR AT G o MGNF TF 7 Mqrad et 4Afee @ e TAmmeEa e s
@ fofg w0 quats RISy WA 524e FA4 ARSI (FHRIRE I 2T |
MCQ-«3 T&au :
3.1 (%), 3.2 () 3.3 (%), 3.4 (), 3.5 (M), 3.6 (7), 3.7 ("), 3.8 (9), 3.9 (¥), 3.10 (¥), 3.11
(), 3.12 (%), 3.13 (F), 3.14 (¥), 3.15 (), 3.16 (M), 3.17 (), 3.18 (), 3.19 (F), 3.20
(M), 321 (%),3.22 (%), 323 (), 3.24 (F), 3.25(F), 3.26 (F), 3.27 (), 3.28 (1), 3.29
(9),3.30 (F), 3.31 (%), 3.32 (), 3.33 (¥), 3.34 (9), 3.35 () |

AN : ARSI
() Rem : wreiees epRe (mm)

BT o3 & =

(3) B STPPREIS 2R :
S wwmmqm@rv
I GRS 2

O | WWW@T» [, Q. 209]
81 STP-TS (VR SASH F©? :

€1 20°C-4 (IR SRS F6?

Y| SATP-9 (IR SO FS?

9| IOR @ TR ([T FACO (P TN 970 2?

v R e e
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dAfFreIS I @W

(R) G T@AT RIS R -

S e e [5. Q. 209; T, @A 20Y; T. @ 0%9; B3, @1, 2033 . @1, W)
| CTFIE B FICE 02 [4. G, 0%3; . @, B, WI; T, @T. WV]
© | (U GA0IE G 7

81 WY Brers o Fre [BT. @31, 203¢; F. @, 03V, 2WI; B, @, WH9; . @ WHY)
¢ OIS BIere Awg Fr [4. @ 2023

Y| YANER SFA ST% (wW/w) I

a1 5% (w/v) HCl 534 @z

bl CRTETR 53a $e

51 CTaE Fa By o [F. Q1. 20%9; 3. @L. 05]
S0 | YN ppm AR 2 [67, G, 0% . @1, 202%; A, @1, 2053 T. @1 2088, 0%8; . @, 033
5 | YNGR ppb AES Fr?

S| G SRR 2 3. Q1. 2029; F. @I 2w

59 | HETIR ST (T SRR | e . 5

38| &N FIet Jh? (3. @, 2039; 1. @1, o3Y; T. @, 2033 T, @ )

3¢ | BRCAR LA N7

() G FIF eI TR PR :

S epiwe ffemm dy

R o e wmfee AR ¢ )

© | &I 37 Jre

8| Wie SN Iy 7. T, 209; BT. @ 0%, 03 5. QL. WwHY; B, @1 5]

¢ Ui i [BT. Q1. R03%; 9. (1. 03Y; . L. 0H5; T. @ WIY; B, @I, 2w1Y;
7 T, @1, 09; . @1 2033]

Y| BRGNS 9 Bt . Q1. 20%9]

q| TREE '

b1 GIREGE 2 [F. Q. 203% F. @1 0% . @ 3; T. @ 033; T. @1, W)

51 WRTEifs BrRG 7 [5. (1. 03]

S0 | T &I 73y

S 1 (VT st B Y

3 | I ¢ Fre

>0 | & «fSe Ji?

58| R FF I

NAR Gk kT

3% | HCl 8 NaOH &3t/ BiRiG=+ &1 R7rs pH o7
341 CH3;COOH ¢ NaOH F303R B1&G*H epa e pH o7
St | HC1 6 NH4OH 30917 BIREG*w e Rqrs pH 37
55 | fRIEeT weaw-«3 3 RIS pH “fFw F7

0 | FFERFYER-aa 35+ pH PR For

PI-T (TFIH) -08(F)
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@0 T — iy @

(8) EIRE-RETREPRTS e :

S ERE A [F. 1. 0%9; T, (. 05b]
y 1 fes @y

© | Redox fifemar e (7. Q1. 09; T. @I, 209; T. @I, 03]
81 EIRE SR 2 [, Q. 20%9; BT, @1, 20%9; B, @1. 20585 T. @1, 2033; . QL. 053]

¢ ERe SR e

v | e s i

q| wesEe-RERe ffwm I

v STl e e [5. @I. 2055, 0]
5| werTe! e

o | fafte fofemm e

3 1 K4[Fe(CN)g] QT Fe @ IR0 IR FS7

3% 1 Fe3049 Fe-a3 §IF9 TR 97

391 CH,Cl, GIto C @3 &R TR FS?

8 | SaIfefife Fz ,

se | SaITelfs Fy [@. @ 2034]
S| TR S ¢ | (7. Q1. 2054
31 e sfs S ' [B1. . 2054
o fR-sme 5@ [61. 1. R03%: F. (1. 2055; SfEF & 2053 F. @ 059 F. @ k04
81 fareret M@ 3 SyRERE F? -

¢ Grfow J

Y| CIFTR STIREABIS a1 (R Caireet izt

q|  GFIAm e 2

v 1 UV-Vis I @@ eiftlr et oo 8 =

51 RGeS I I

So | (TFITATER 12

5 | HPLC &% a1 91 Jr? [, G, 2058
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Rearea (e SRYE SATS F67 ff%. @1 05v]

() 1:6 (621 (M) 7:1 (9) 736
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309 | 5.0 g Fe?' SIwca SIS T T &l KMnO, &TIE? : [9. @ 2055

(¥) 1.04 () 2.84 (1) 4.02 (9) 4.01
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so¢ | KMnOy + HpSO4 + FeCr04 —> Tetm; « T sionge silieart @i @ e e
TS FS? [fi. AT, 2055]
(¥) 235 () 226 (M 325 () 3:6

0 Rty ReyRvoem, TR0 s AT of A3rwia ey (MCQ) :

¢ | Fride we fTEs pH “Afee 797 [QE0: 059
(¥)3.1-44 (¥)42-6.3 (M) 6.0-7.6 (¥) 8.3-10.0

39 | % “Hfid molL! T ¥ [61. . 2050]
(F) 35.5 (¥) 10.0 () 55.5 (9) 18.0 :

39 | HySiOF¢ Gt Si 7 &I WY 62 [TEG: R05v]
F+6 @A) +4 (M +2 . @™o

3% 1 10% NaCl BT (I THA1AT F62 [fT: 205v]
() 1.709 molL" (%) 170.9 molL" (1) 0.1709 molL" (9) 17.09 molL"!

335 | @ @R S AT AR 10 m. molL 'z, i e/ oD «3 T TS [o1. fR. 205v]
(¥) 180 () 18.0 (s%) 0.80 (9) none

320 110 mL 0.1 M HC] 5393 =iff e 30 0.1 M Na;CO; @7 ¥ mL e@mem? (a1 . q05¢]
(¥) 10 mL (¥) 5mL (%) 15 mL (¥) 20 mL

533 | IR AT KMnO, T TG &1t FH7 | fer. . x0dv]
@) > (Q) ofp () ef5 (Q) oS

R | Foisr @Al e [IE0: QoY)
(%) Fex(SO4)3 (%) K2Crp07 (" KI @™

R0 | (DTS @R TRe YT FEfEwr &, 3. Q034

(®) HCIO (¥) HCIO, (") HCIO3 (9) HCIO4
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@80 PR — &8 g

538 | & SR 10.0 L Rres s1et s skt wve? [61. R. 2034
(F) 2.689 x 10 (%) 26.89 x 10? (") 0.2689 x 10% (%) 26.89 x 107

53¢ | MnO, SIRACE 202 BIRGTA I G REfs S0 Mn «F &9 T 2@ 397 (51, R, 2034

F)+7 () +4 (1) +2 () +3
3RV | fATsa IR we- e R w7 [61. R. 2034]
(¥) 2Na + Cl, - 2NaCl (%) SnCl, + FeCl3 — SnCly + FeCly
() Cu+ HNO;3 — Cu(NO3), + NO + H,0 (¥) NaCl + AgNO3;—> AgCl + NaNO;
Tt SIS @ (Multiple Completion) :
) FRCR SRR ; .
SO) | G Tl AFITH— . [B1. @I, J0de]

(i) % [WIRR W (ii) ppm 9% JIZS 2 (iii) VIR ITO =
57 s e
(Fisii (%) ii 8 iii (°" i 8 i (9) i, ii 8 iii
SO | (IR AfRIY Y IS TH—
(i) TR 53 tefRrs (i) ppm GFF G4 (ST (i) T SRR FTet
Az @Rl wféw:
(@) isii (?) ii @ iii () i 8 iii (9) i, ii @ iii
3991 0.1 M Na,CO; 5% [F. @ 2039]
(i) SZ SBISTS “weda et 2ot (ii) CoRTaETa 539
(iif) 500 mL B3 5.3 g Na,CO3 FATS Wy

farsa b e , :
(@) isii (%) ii @ iii () i @ i () i, ii @ iii \
308 | 4R foraa A 8 B Favew Reyra— . [, 1. 0du]
(i) TSR Tt AW (u)wﬁmﬁwww
50 g H,S0,| . |25 g H,S0,
(m)tsmmqf%mwvawm A‘Iinso()mL[BlinZSOle‘
forsa oS o |
()i sii (%) ii @ i (") i 8ii (9) i, ii @ i
S9¢ | I RITIR CHT— [[. @ 0]
(i) «@fb erret FRe (i) FACeR qA@r | M (iii) 1L 3T 1 molmenzas
froe @RS o
(@) ieii (V) iieiii () i 8 iii (9) 1, ii @ i
30V | 5% NayCO;3 79 RIAT (QIRIH— ‘ ; [@. Q. 050
(i) 5 g Na,CO;3 W' 100 mL F3cd (if) 5 g NayCO3 SR 100 g Gt

(iii) 5 g Na,CO;3 IR 100 mL “fars
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‘ ARAMIS A 8)
fve i Ao

@) igii (¥) ii @ iii (%) i8iii (9) i, ii 8 iii

54| ppm F— ‘ ! [5. Q1. 205v]
(i) JITIT T AFION GFF (ii) mg/L v
(iii) &S R ort gavs GIee Fra A s
fase el Aow?
(Fisii (*I) ii 8 iii (") i @ iii (9) i, ii @ iii

SO | 'A' AT 2% HCI @7 50 cm’ B39 @ 'B' i@ 2% NaOH &7 50 cm’ §3 W&— [, 1, 304
(i) A ¢ B @ G°F ppm TS TTN@ T (i) A 6 B aaﬁlamagsf%ﬁazw

(111)A€B®WW@TW
fosa b e g
(F)isii (iisiii ¢ () i8iii (9) i, ii @ iii
S0b | B TG T 3fr +faf¥s war @ — 4 . [ @ 2034]
(i) QR TS (ii) GITaw AR (jii) HraR S
e et A \
F)i @i () ii @ i ()i @ iii () i, ii '@ i

380 1 100 mL Na;CO3 &304 1.06 g Na;CO; FIATS TR, FITR XAl Zd— (. Q1. Y0%4]
() 0.1 ME (ii) 1.06 x 10* mgL™ (iii) 1.06 x10* ppm

fase b Afwe
(®)isii () ii S iii (1) i @ ii (9) i, ii @ ii

(%) Fox Riterr, Ram-sumit @ © s :

.38 | Ta-Rere fRfemy s Awd— [[1. @1 205¢]

() TRGT O I@  (ii) W = (iti) TTRGT AAIE
e Rt A
(¥)i sii () ii @ i (1) i @ iii (9) i, ii @ i

38R | fiftr “i®ena e wre i wvo? if%. . R03¢]
@)% 1% 5 (i) 0 (i) -1
e i A :
@) isii () ii 8 iii (1) i @ iii (@) i, ii 8 iii

389 | Hy0,. 97 faws fifemam Teomw sfreaa e sway— [f1. @1, 2050
(i)-2 (i) - 1 (iii) 0 ‘
fasa b wfwe
(F) i 8ii () ii 8 iii (1) i @ iii () i, ii @ i

388 | 2KMnOy + 3H;S04 + 5SHyC204 —> 2MnSOy + K,S04 + 10CO, REBre— [51. @, 205)]
(i) 2 mol KMnOy4 105 277G+ &9 FT3 (i) HoC,04 9@ C 3 &I T + 3 TR
(iii) IIFS H,80, «3fb OF &
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@83 o7 — e =@

fsa @G Hfow?
(as) i@ ii (%) ii @ iii (o) i '@ i (%) i, ii @ iii
s8¢ | Fe2' +sn*" == Fe** + sn** Rfwafors— 5. Q1. 205¢]

(i) Fe*" wifis T (ii) Sn2* e (iii) P’ «afb TG 22 IR
farea (@I How?
@ isii Q) ii @ iii (°N) i @ iii (9) i, il @ iii
38b | 2N2;8,03 + I —» NayS40¢ + 2Nal; «@ Rfemnfire— ffr. G, 050]
(i) NaS,03 @7 &R XOBTR (i) I 97 FRaet ROGTR (i) S 9 WY AH KA (IR
fosa @A A2

() ieii () ii @ i (*1) i @ ii (9) i, ii @ i
389 | fex Rferme— [4. @1 2039]
(i) CaCO3 2> Ca0+CO; (ii) Hy + O —> H;0
(iii) NaOH + HCl —> NaCl + H;0
e (@ ow?
(F) ii () ieii (") ii @ i C (D)4, i @i
y8Y | faee fafmm BIRGs I97® KMnO, 83—
(i) 22 FBTTeTS Ak (n)wﬁrﬁ*wvfwm
(ifi) S W4 FACS HC| @ffe 3= 1 6 =1
s @R Ao
(F)i8ii (¥) ii 8 iii () i 8 iii (9) i, ii @ i
385 | TRAR-THIT o A FAHAES— @1 @1 2050]
(i) @& S (ii) FRCR Tl (iif) HACIR STl
e (s A5w?
(@) isii () ii @ i (M) i@ iii (9) i, ii Siii
seo | FRE-=TRIT ad MRIT— [5. Q1. 205¢; . QL. 053]

(i) BRTIR TRl S A (i) SR AP & I (iii) TR oo Ffr T
w2 @I AoF?

(F)igii (R)iie iii (1) i 8 iii (9) i, ii @ iii
0 W@HW@@? & (Situation Set MCQ)
% F5a TRIAET SIS HU & SYITR AT TG WS : 1. @r.205v]

150 mL HNO; 93 53 1.5 g 53 &R | 534% 2% Na,CO; FE &S FCT |
by | GTE HATIR TNl ppm GICF FO?
&) 10° ppm )] 10* ppm (M 10° ppm () 10 ppm
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" ST PR 289

YR | HIRAT BT CFCR AET— -
(i) @ 0.189 M (i) WReH 37.3 mL (iii) WESY 57.6 mL
e @R A
(F) i ii () ii 8 iii () ie iii () 1, ii @ iii
#+ q@fB AT@ 50 mL 10% (w/v) NapCO3 B39 IR | {7 4@ 2 M HC1 Z39 &R | [3. @1 jod¢]
«Q TRPRREfEF duo 8 Yu8TR T TET AN
Svo | 1T G @ et we?

(¥) 0.047M (¥094M - (M124M (9 1.29M
68 | F GRATE 4 e FaTe UfSte 7ITR F© mL AR wEER 232
(¥)27mL (¥) 35mL (o) 47 mL (¥) 53 mL
** 3B G 10% NayCO3 B3 &R | [o. 1. 2034
« TRREEF due 8 LU ATNT TEF WIS
Mu¢ | TR FATIT TN FS?
(¥) 0.943 M (¥) 1.06 M (M 1.0M (9) 0.934 M
SuY | TRIATET GeIfoR 4 —
(i) S=R (i) = (iii) Fraors
o s Aféw?
@i . (¥ ii () iii (9) i, ii @ iii
wk [29% HCI G99 50 cm’| | 2% 3759 GTret g3 50 cm’ | [ @ 20M

- B Twivfolad duq 8 dubTR &TER TER WS
Q| THIAFT IS YO TN CFE—
(i) T Hreiq TNl ppm mm(u)ﬁfif@mﬁ%ﬁ«w

(iii) TS FIHR (NFE AT S
foeoa =S fowe
(F)isii (¥) ii @ iii (") i 8 iii (9) i, ii @ i
Mol | T ANET FINS (CRTTAFTR FITH AR IS 36 mL ~AfN @t Face T3e
(¥F) 250 mL (%) 200 mL (*h 100mL () 50 mL
** {50 THIAS TS dud 8 Yok ATHT TaI e [€. @ 204

Fe’' +Cr,08 +H'—‘A’ +Cr' " + H,0
S | Twivitee ffam—
(i) Cr;05 Reifirs TR (i) 'A’ T TR A (i) HY SR R
fase @b oy
(@) isii () ii @ i () i 8 iii (9) i, ii @ ii
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@88

d90 |

3 |

R

399 |

2981

04¢ |

0 |

4|

24b |

T — TS oi|

TR 20 mL 0.05 M TS I REfs 390e 3 mlL (SRR Reee g3 aeaem?
(¥) 20 mL (¥) 40 mL () 60 mL (9) 80 mL

+* froq SRSl T TR @R H) 8 YA ATHT TEH WS [f%r. 1. Q034
2KMnOj4 + 10FeSO4 + 8H,804 —> SFep(S04)3 + 2MnSO4 + K2S04 + 8H,0

UG Mn 9 TR TR I (AT (P ZCR?

@) +5 () +2 () +1 @ -1

¢ Rfenfore— : .

(i) FeSO4 < &R MR (ii) KMnO, & Awnd

(iif) KMnO, «t=® 55 Tl 2= IR

e cemb Afdr

(F)isii () ii 8 iii (" i 8 iii (9) 1, ii '8 iii

5T THITEE ST S99 8 H38 TR ATH TS NG (. @1 Qodv]
NayS,03 + I 3 —>'NayS40¢ + 2Nal

by &= == —

(ORELE:] (i) wafEffe (i) ScarCelifs

fars @ e

(F)i8ii (%) i 8 ii (1) i 8 iii () i, ii 8 iii

St RiFam @w wdf wfie xwwee

(¥) Naz5,03 (%) NayS40¢ (M1 () Nal

** fJr5q TrefEfEs dae 8 YaumR &THR TET WIS | [@. @ 205¢]

NaS$,03 + I — NapS40¢ + 2Nal
Toirare R S @3 wRe W TS G I (TACR?

(F) +0.5 (¥) +1 S (M) +2 () +2.5
3053 IR T I —

(i) I, &=F (ii) I <7 TR WOCR (jii) NapS20; e

farsa i Aow?

(F)igii (Q) ii @i (M) i eiii | (9) i, ii @ iii

o+ farsa TrTofefE® 593 8 3qvR &I Taq WG :

K,Cry07 + 6FeSO4 + 7H£SO4 — 3Fex(S04)3 + K3S04 + Cry(SO4)3 + TH,O
[FeSO4 @ &I, ©F = 152; K2Cry07 @9 W1 ©F = 294]

15.2 g FeSO,; & 7oy wifes S0 ¥ & K;,Cry07 TSR 32

(F)8.15g © (A)825¢ (M) 4.0¢g (9)4.90 g
fares @IF A KoCry07 @3 (I QTS 7312
(F) enzfa oyrers Amrd (}) S8 MR & HCl T3 301 IF

() faog BIRGH T (%) KMnOy (U0 78 &R
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AFITITS T ese

** fyr5a Twioielefes dap 8 Srrom oTF TaT WIS : [5. @I 2034
2KMnOy4 + 8HySO4 + 10FeSO4 — 5Fe3(S04)3 + 2MnSO4 + K2S04 + 8H,0

Sa5 | BRI R F© I ERET SATH-2T ZR0R? :
(¥) 1 mol (¥) 3 mol " (%) 6 mol (9) 10 mol

svo | fifeafbee H,S0,4 @7 ofiaT coinfb?
(F) TE (%) foe (1) B Wy (9) feve
ok froa SwAd B Sbd 8 Mo} R AT Tea e | (€. @1 055]

s (111) S@%e [A]+ HCl —> [B] + H,0
W | ‘A’ AR SEg 997

(®)3 (D4 (N5 ()6
St | ‘B! QTR T BT 1O Pl
() w3 (%) =T (o) e (9) @ADL T
Fefivf emrfer Semwm

O R ara e S 1) VR IR 8I(F) €I (F) LI A1(T)
VIR 51(M) o1 (X)) NI NRIER)) IR BI® i(T) WIEF NI
SWwi(¥) »1(®) Wi(R) BBIF) WIR) WIE iél(?ﬁ) R I(T) WI(F) M¥I(¥)
W) WI(F) ol (M 0SI(F) OI(N) oI (M) ©81(T) eI (F) uI(T) v (F)
o | (T) W1 () 801 (F) 81 () 8I(T) 891(F) 881(F) 8¢I(F) 8YI(T) 8a1(N)
81 () 8 I1(M) @1 (F) 1%y RVIP) 01(F) eI (W) ¢t (T) evi(¥) eI (I
er1 () ev1 () YolI(d) (T LI(F) Lo () v8I(Y) veI(T) v (R) vai(T)
O (D) W I(F) I () 1) WRIE) 01(T) WVI(F) wI(F) WIR) K9I®
WI(F) WI(F) bol(R) vdI(T b voI(T) v8I(F) be! (M) vy (X)) val(H)
W I (F) bHI(F) 501 (F) I(N) S1(M) 50 (M) S8I(M) ve1 () SV I(T) 1 (¥)
B 1 (F) 55 1(M) doo () 305 F) R I(M) 090 I(X) d81(F) doe i()

N I(F) MY (M) NBAIF) MV I(F) M5 I(F) S0 I(Y) SBI(R)  SR(T) 30 () 3B I(F)
MW I(Y)

o A feps AR ara Ber: Yo 1 (9) 3021 (9) 300 I(F)  de81 (V) dvoel (V)
SOV I(F) 3091 () dob | () 3On1(T) 8ol (T) 38Y1(F) 8I() 890 1(M) 388 (F) 8¢ (9)
S8Y | (F) 3891 (F) 8y 1(F) 38d1(F) ol (T)

O Sy TURRT WADR AT EE: S 1) 61 (M) dwoI(N)  deBI(M) e ()
Sy | (F) () b I (F) b (F) N0 1 (M) Y I(F) 39 | () %91 (F) 81(F) eI (I)
390 1 (4) 3921 (T) b1 (M) 395 1(T) ol (M) Sudi(T) SbRI(F)

PIA-2F (TP -0¢(F)
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@8Y T — e |

(%) R : e &9 (CQ)

51 fAeea SRS SR S0 W SR ore Tem wie [, @T. 03]
BRGH 3% QPTG 8 FI {39 : TS A :
0.1 M HCI 53 @ia NaOH RateR vt fady e wrae
10.1 M HCI 599 7@ NH4OH 0= S ffar fRre2e sicae
0.1 M CH3COOH &% %Rl NaOH 3t gasiar fadfa @R
(F) wFS Mg 2

(Q) Nay$,0; @t S G3 IR SRAT (I A |
(1) T Brafs «fEt  ites @l ppm @3S e wcar 1 [8: 3650 ppm)
(T) e Smivite foait BRGH o fof foi=e are=ites s fred sar )

31 oG TRl SURA IR AT A Tew Wia [BT. @1, 2054
25 mL 10mL | | fievoces 3f sfesem pH PR
0.1M 05M | | faereer wrew = 3.1 — 4.4
HC1 NayCO3{ | arrgen®m : 8.3 - 0.0
(F) o g3 I

(¥) (TR B AL SToAIar FRSafieT, It 6T |

(1) TR 539 §ore S Fac fprew W S 204

(¥) TRT S G4 WAl GO FRF mwwwmww
T AT, O & @DTAT AR AT FET |

© | Ao TwioreS s w03 T area Ta e [sfeq @S-205v]
BIRG 3% 9T @ FIF : e (P) : 3 Afee$a pH=3.0- 6.5
(5) 8T «@fTE (A) + (B) T FH e (Q) : 3 RS pH=6.6—9.2

() g« (X) + (V) oS Sy w7 fui= (R) : 3 fa$7 pH = 8.3 - 10.0

(F) IERTICRF FICF T2

(%) STERIEA-1 SR (FF AT AT |

(o) THIAER Y’ 93 Wl 0.05 M = 93 pH A 079 36

(T) TWoEa (5) T TREGI Toitare foqft foi=nad W @R SoRE 204, ©f SN T8t

FHATT R I |
81 &wa Tl Sy S0 AT At Taa wie | (@1, @1, 2034]
40 mL 100 mL
e | | ceRrame
HCI soln. Na,CO,
(F) wmaCEife Fe

(%) S KMnO,4 TRF @2

Q) BRI TS HRATE 400 RFRDE A0 ARHS 3701 TR ARRET ¥ 237 [8: 0,05 M
739 3]

(¥) 2 @R R THod GBre-wr SREGIE I3z BoRe e @Fb =1 o
AfEPeg Rre 3T |

FIRA-T (TFF) -0¢(%)
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AfTNIIe T @84

¢ Tea Thivsfefes MR orew Tea we | [BT. 1. 0%9]
200 mL 02 M 130 mL
H,C,0, 53 KOH g3«
W—A W‘B
(F) G e Jiy

(¥) 5 mol B 8 10 mol *1f¥ @7 fireer fofva It Sy o2
(1) RN B-olI@R BN TR0 epifirs 08 A-+iltas 71 G0 elume <0 @ Havet

79s KOH <@ «ifim faefay e |
(7) AG-A 9F GINF G B @7 739 711 DIRGE F0e @ oo By ot @ebm
SIRICF AT FCAT |
b | fAre Twtere wrepuie F03 AT ree Tea e | (B, @T. 205¢; . @T. 2058]

0.2M 200 mL

A-sit@
0.3M 50 mL
Rerrdy wg

R Wy

(F) &R Brers omrd Fy
(¥) Ram-sprenbs Tl @1  w afba erers o +fva e |
() THIFE B ACGT {39 SRS B SR MOH B3 STIe?
() THHACPT A ATE G B Aad G539 e e gaet Fiswmt freers, s@in 31 0% @R

M 9T 9il: ©q =39

(3 o N SFerg IR F@T |
9| feea Swieielb SR 9t TR e Tea we | : [f%. @I, 2054]
H2X04
50 mL MOH
05M 100 mL
245g 05M
MTA 4B

(F) oSl s o Jiy
(¥) K,Cr0;7 @25 wes; 1T 36T |
() HyX04 QT S ©F 91 I | f8: 98] [%. @I 03]
() TR sl w3 RS e R argfe Pt 2 o R 7T | :
bl AN TwoRh SRR S0 R erd Tea we [SF1 : B1. 1. 2033 T, @ 059
SEA: T, @l 09)

51.2mL 80 mL
05M 2.55%(wiv)
HzSO4 NaOH

(%) fees= @b Jr
() KaCry07 93fb wmeis; iyt et |
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@8y m-ﬁi@q ”*q

(1) TR ‘B ST GICHR A ppm G R T |
f®: 25,500 ppm] j
(%) et AT Tt fifire e g epe Prvet 20 o Reswet 3 f8: fyeer)

51 oG Tmold SR 03 RFAE AT TeF TS - 7. . 2034l

5% HNO, decimolar
250 mL KOH
250 mL
‘A’ ‘B’

(F) R T 1 SyRERIH

(}) Nay$0; Gt S «F TRel-RyT foefar ey

() TRATET ‘A’ GICR TG ppm G ffr wwar | [8: 49,997 ppm]

(q) i B et fifire e R @3 $rret 20 of fReswe et |- f6: ]

so | fArea Tamefefas RfEE are ew ars « [B1. @1 2039; A A, @ 2039]
600 mL 200mL 05 g
| 10% H,s0, | | NaOH
AG-A g-B

(F) CTFT SR FS T2

() “TA A BOD 10 ppm TS F a7

() TROCFT A @ B A G0 BIRGACA @D Toe U 2z Tyt 01 |
() TR A ¢ B-+l1a fiey G309 pH @7 TR (P 27 “MfAfewerna frsset 30 |

33 | fAeea Smerfefes A eri Teq s : Rl vels
35mL 0.4 M| | 45 mL 10%
HzSO4 mcI N82C03 R‘T
A@a-A ~ Y&-B
(%) -t 21 2

(¥) AlC]3 @2 I 739 SEIT; AT I |

(o) TR A A 97 G TG ppm G Nef v |

(7) BRI FReCe G fEre A fifds aae gl 1w T sfafseerty farers a6
33 | fesa Twviafefas fE? eree Ta we : [%. Q1. 9]

s e T S T——
g e
=1.145 g/cm’| | NaOH &3
' A Gt B &3
(F) ROTAPTEFS AT 2

(¥) gz w7 @35 Fmmafae afew I I |
() Tricaa e BITY «fea e e
[&: 0.1168 M) [3FT 137 320X TRFS FPHT 0,08 G ]
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ARANTS AR, @85
(9) B-&ICd 100mLAmaﬁ@ﬁ@swﬁama§ﬁs®memﬁﬁwrmﬁmw

T
o | forpa TRl s @ =R e Ter e [T, . (¥) 0d¥]
100mL [ | 100mL
01M :
HC1 NaOH

(3) RER-=mEse 5 F?

(%) CIRTIETR 5o @ 2= 53 AT IR |

() TRRT ‘B’ @R G0 TG ppm G AR IR |

(7) TWeEa ‘A’ @ ‘B’ wmﬁamapﬁmnm?ﬁww o shfafsFera

TR T | RS WS AT-0.85 (TRA]
38 MWWWWW%WWW [9. Q1. 2054
200mL
'O,Zg O.SL
NaOH HCl
(F) SmEfefafs Fre

(X) B G SR TAAT Srefaat S P, T I |
(o) TR T FCR T ppb GFCH T I | [8: 1 x 10ppb]
(R) Tarirea Tow Faons «a A T @ feed 1 o1 Pt Fpites 3¢ ARe$s W
ot el w1 | [B: Fet fobweT e
S¢ | fAeea Thefs a3 AR grew T we 7. Q1. 050

10% H3804 TR
74
T I
A i@ B9
, @) o g3 e

() &R @ R G A TG O PG TR |
() TR A mWwﬁmemmmv fe: 520mL]
(7) TRNFT A AT 0T B A g e wwer f¥e mwew o3 Fme @@ o

NI JoTTHe AT | fe: fipaeB i 202 1]
3 | fATew Thiafefes T arew Tea e | (7. @, 20%9]
50 mL 021M 20 mL 1.5 10 mL 0.4%
H2804 Ea N32CO3 W NaOH W
() CRITHRGTR I
(¥) Cu-«97 Remraet /3 + 0.34 vmrﬁw

(*1) Z-*11@ 40 mL iy G FRCT FICR TN IS ppm FA? N I |
(9) TR X -l B0 Y 8 Z- AT [t (et T Fpeieers @ Fapet @ o1 Repaer w0
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eto A — S ola

M1 ﬁmﬁwﬁwwmmﬂ?mwm [F. @I 0]

‘10 mL05M
Hy504 A+ B 02 g NaOH

A-AE D@

() fowe I
() HPLC @z t3f#By ; 11 I |
(1) TN B ATER B0 TNI@ ppm G3S e e |

() TR D oiad i 53R pH $iet 2d, o Resse 36 | f€: 1000 ppm]

S | ﬁtﬁﬁﬁﬁ%mﬁ?m%@am (3. @ 2055]
5% H2s04 0 1 M
250mL NaOH
onur

(F) CITTIER G99 IS M2

(¥) BI6 @ GRS N “A1FT ¢+ |

(1) TROTF ‘A’ AT HACIR TAN@T ppm IHCF v e )

(7) TRNFA A @ B #IId 53t @3t RS e fiegeer pt vo 7@

o sfafswens Rrae 3@
20mL 15mL
Al o1sMm 01M
sto NaOH
3o | @Vg W YR I B erad TEa wie [&. Q. {034l

(®) - @ I

(2)  0.1M NayCO; F3% GG =1y §ao%; 1T FA |

() A’ AR FICR @ ppm G et e | [8: 14,700 ppm]

() ‘A’ ¢ ‘B’ AN FINF fifis 3901 @ feere «fSfe 31 19 Bee wRuian ARRS Reae 3 |

0| AVG TwRfl SRLRA I3 KT driw Tea e [f%. 1. R034]
0.5M 0.15M
monobasic iacidi
(F) Wi aEE I

(/) v BT @ e FIFR BIREGHR @FArrifer fRrieaas 331 ZF0; IR I |
() TREE <X FRAGTE 0ot (SRR G0 Ao Fa0a?
() "Y' BRI RET X B3 o eifive =3 F A of faeewe ey
QS 1 oG Twrerf wwmwﬁm AR T WS : [f%. Q1. 5]

0.75 g Fe
KMnO4 g KZ Cr207
22 mL H 1SO4

AT-A *13-B "ﬂa-
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AfTNS TR eed

(F) MGG 79 FIF T2
(¥) e syfie spfafem seerer cf =@, e s )
() *@-B ¢ A@-C <7 fiy 73ret Rafbs Rt wrm i srafors et f&gw 3t |
(9) TR TAI Fe-ud oot sifafswens amig e |
R | 4G Twifefas T arm Ter ws ¢ [SFE: 3. @1 2029; I, @, 0d5]

0.03M 0.88 g FeSO, 50 mL
KMnO,4 a7 w8 0.04 M
o e K3Cry07
A
(F) 1T

(¥) SfER (I TGS BRI AT=AT FCAT |
(1) A’ QIR AR Trronea Res omdibe R SRm G “afors Jwe! 4w 6T |
(%) Twes fRewe s wiffe $90e KMnO, @7 3© WITeH e 203 o sififsweny

e )
Ro |5 arTRfve R SwoRfl Surm t eryg Bea we [B1. 1. Q055)
() Fe¥* +MnO; +H*  —— Fe’* +Mn®" + H,0
() L + S0 — S407+T
(9) H-COOH + Na,CO3 —> H-COONa + CO; + H,0
(¥) ETP 31t 17

() MR Brifer-9@ NaCl 921 F1 T @7
(1) BRI (3) =R Rifiram o @ R e firesa qar o SRR 36 3T )
(Q) Theieaa (R) 8 () T i @ «@wwa e, ot Reewe w61 |
PRIPS : FALAFS TEI-0.0% TR 1]
381 fATea Twioie e B erea Tex ws | (3. @ 20%3]
SREM : 5 g FIRIF W + 150 mL H,SO,
SRE : 0.03 M 25 mL K,Cr,0; 534
OR FI : KI 891 8 7Y H,S0, <3 53
FREI : KMnO, 97 539
(¥) (CH;);COH <3 IUPAC W &1¥ |
() 9f% &t T4 ARG T IJIRGT I |
(1) T ok 8 8 F9 S e srefbe R wrw-SrrG A%ere SNeea I |
() SR 739 S 30 mL (F RS IS 3R FIY WA TN | ORTT FIIRIT WA (GG
o A FS? [TI4AFS ATT-9.99 7 Seggwe]
¢ | AR Tl TS B argw T wns | [@. @ 2023]
SR F3% : KMnO, @3 534
SR G : 0.52 g Fe + T H,SO,
O F3 : 2.94 g K,Cr,0; €3 100 mL 539
(F) s
(¥) SRETIIT TS =TT TR GRIT I |
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aex P — o8 @

(o1) SR '@ YR FATeR fireeet srafbe R seorge 7w @79
() Qﬂamdsﬂ“ﬁcfwﬁ—ww{w! 10 mLWmﬁmﬁw—rmﬁw
T T

RV | 60 mL wﬁmﬁmKMno4qua‘qHZSO; A0 GATS @ TFAT (TR 53w A wifas w4
T (&1, @ 205Y)

(¥) ppm ¥

(¥) FeSO4 wfb fRemass; Iy Fear |

() TWoRF TS =TRE o Ay I [ 1.676 g)

(%) e IR arwt@ K,Cr07 Wmmmﬁﬁﬁmﬁzwﬁ?ﬁﬁmﬁw 8 ek

G AT faTees 36 |
23 | feoa Tweielt SR a0 TR drge Tea wrs ) ' [B1. 1. 03]
T (A) HSO?
BT
(¥) oy Rfem I f

(¥) Tae *lp NaOH 8 Cl, @7 Rt «fb soimester ffewm g 3 )
() TR R TTS! AR -G AHOCS FCAT |
(%) TRAFT KMnO, @ T KoCryO7 IRA I Frold wrawem = fadfy war ;o

v 3|
| TAea Tmel S 03 R eraw ed vie [Sgae : BT. T, 0_3]
50mL0.1M
aH A FeSO, 5T
. A-B B- 53 C-{5
() CRTaETa 539

(%) Fe?* s sy aiee ¢ Rears Seare fa 3, ©1 11 3 | .
(ﬂ)WWAweBmﬁwﬁﬁmwmeWWﬁw
offest et |
(7) TRNET A B9 8 B §I9 IR TR C U0 GTRIA ~Afret sifafserca faefa <)
f8: 0.067M KMnO, = 0.5628 g Fe*]
W mem@%mwam [7. @ 209, 2034

15mL \ 12mL
(F) oTFEI TS g Je

(X) ¥ HpSO4 @7 A0 Cu 3 R 906 71 ¢, < |

(o) T SRS B Fatow I C Fad Fe & At fefer e

() A ¢ B 73 e s b R smm TG srafers el A I @ e
T gorete ufbe =, o fRrsed T
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RIS T ' e
0o | TwiHe WA AT Tea AN | | (1. @ 20; F. @1 0]

30 mL H,SO,
3 g H50,
0.03 M é&;‘g +Fe so.,
HZSO4
(F) I Fre

(F) TN et FTCF T2 P FCT | ,
(1) RN M- TR -3 G FIARF e w0t RS Rz TRw-LoRG afers

WWW[
(F) TR AE-> GR AW-2 99 GO TR -9 GF FI WS AR A I WA,
O T IR |
o | mwmwmwmme fufeR @Aré-20pv)
(¥) HPLC &7 7t A M

(?) NaﬁO;@WWWW@W?
(o) TR ‘B’ SIEF G0 HaS mmwmﬁwﬁwﬁﬁmwmm
ST G4 T |
(7) TR ‘A’ #ATtaa GBTT @M 41 ¢ e et ot sfafwerg R«
[FRTFS : FALTFE HPT-0.90 FT]
o3 | TRl wuRe w0 AT aras Sew wne . @1, 20%4]

04| [K2Cr07|™ i
a .

e
(F) &ZR e e Fe "
(¥) LiAlH, 9 (AR #=03 s syt fefy e )
(o) TRTET Y 8 Z FIE Frepeet o Rt nwm-2erehe owfers et few 3 )
(%) X8 ‘Y’ G0 NI ‘2’ At Fe « AR o1 321 | . [: 0,2235 g Fe)
00| 3.04 g SR “I%er AT FATS I 400 mL FIT O FA | @ HIOW 25 mL FINF

SRIEfifes Amfere BRGT FS 0.075 M NazS;0; FI0H 40 mL JWET TN | 9
Tl AT e Tea A ‘ [f%. 1. 2034

(F) *HRITES @0 N |

(¥) CITIETR 73 G =t F3ol; T A |

() SRer fox MBI e PR e fafa 301 [8: 1704 g]

(%) TR SIATSIifes smers Fe** wmtms i fefrm wfis s afobt @ |
[FFIYRFS APT-0.bro (WAl 1]
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ees TR — RS g

08 | Trterefb S w07 WP orew Bea e ) [3. @ 2034

(3)

() BIR ppm GFF IS JY 77

(1) BRI eZIf SIS HRefb W QA Favei SRR K1 IR earaeT i T |
(7) THIMFT C 734 7T B FINF T S a1 769 S1a1; of fR0eel 0t |

o¢ | TR SeRe 0 B v Taa we | ' [5. @ 2034]
(F) @RISR F?
(V) Nt Rferme o Swrmaer TR 36T |
(M) T e FRefbre Prend GIBaET 50 S | T’y f8: 1900 mL =%

@AM 24 1]
() THoFa GRONTET IR R 0T FANT (SR *1S3aT A 371 wear 1 18: 2.246%
(ST
oY | fatsa Taefelas W4T eryw T we | [F. . 2055]

‘—’ XS04 5, ‘X’ @9 91, 4 = 63.5; ——) KI 539

—> 50 mL 0.02 M NayS,03 Ha

(¥) HPLC @3 7ot 74 |

() eI 1T AT QTS ATH? YNRYT I |

(%) TRIIFR C’ FACHR TANEAT ppm G el e |

(9) TRt X SReaR i fif B’ gaeR e Wi I @7 difseer Rimrees
fRrea Ftar )
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SO ST = :ﬂ 2
afisfee = v E‘@Q W
\o6 PR = av .
Electro-chemistry
m (Introduction)

©fYe 3 Rye e TR SRIRE @RI 2 | 5 Redox R SaGtae 3964 905 | Redox Rfeia
PARTS FETGNE AR AFARTS dfke TN e e ofvwRE | arEE SR IERe R @
Redox R =& tapfos «fers wemefic =0 | 55 7125 Iz oF IH1R, IFReHE T95° Ni-Cd IBIR.
O (@ 6 Were JIFe Li-JBIR, oG, GFrer, orse SRR I92S PIREN-SIEs o1,

AR H, T G 2971 2LojBro Redox Rfear w6 |

MAT

ﬁmw:awmmﬁwﬁ@—

SYIRR 4 *RePR (Key
Words) : oo Afd , ofge-
e, wma wdew, fErd
@y ieq, ozt om, oreefR
@R, FOH GF |

(g 16

iR AR 8 7 SFRTSH IR FACS AR |
Sfe-fareirara wfaifEsT e Fa0e ok |

IRIFF : w1 ey RfSq Feer AfRafkem 1fy oeirs a3 O ¢ 78 Sive- Ry
IR OfER-SfTery fofFe ware “rea |

4o e fifser 3 v oimea |

JRIRE : (9 TTAFTS TGS AT TGN (TRITS A=A |

et s ¢ et s g ofbear fieg T wars Amea |

G foTaa A 4Ipa Hwwre! Bifver i I S0 AT |

"Redox Rferar @ @y o< @ qum (17 o9 I 209 #4131
. YR G @R ROPRE® T FReae YT F408 ARG |
. OfYeRE 8 7 e I FATS AR |

IR : Ar9-4157 WA SfG<AIA 167 FTS ARTA |

. TR : 9 Sfoeanam AR @I W T TPRET e Ryefers ek 3@

(RITS AT |
S 8 R ArFHRINE SfYe-arifae @ITea 97 FIT TS 4RI |
fwTEee (¢Te Goreaer @ i) b1 srfeenf «we RiTe eiferm 1T I90 ARG |

. TG GoTtae G R B Jre=icR et o 9 Fars wRe |

O G RS R RSN FOF TR SIS, AT @ FweT St F20s #4103 |

. RIRETE FOT G 15, 5 R @« Jf4r 0 30 19 |
. pH FbTa= SRy AT Baeer pH fefea et apt w4 =i |
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eey PO oa

8. Ofte AR 8 T AIRTSW

Electric-Conductors and their Classification ‘

- RTeR O @ % 7 WTHd @R AP == v, SReeT, FREE Rgres o™ (wire)
FAR T TR AW PR A SRR BT O FEIL 417 TR0t TR 41 =P | 79 49
FA-EP SRR AR | @O RO ARG R @BTE, TR, SR @ @, NaCl @7 S 539
f#T® NaCl <2 T Sfer 5115+ IS AT |

e AR : PR YISI-SUIST *MIdd T Y AP TS AN, RS OfoR ARA
(electric_conductors) I | (T, ‘TR O’ N QIS ARRIY; ARG 20N WS ARAERY | 077
A oW 1 TR SR ARz 3= | :

 ofte R : R s ceeR T ofYe eIk T A 7, qoiRee eI A RFte
@nsulator) 301 | ‘TTINHF O G2 ¢ AFTF LA A T SR (71 T, A1 2T SR AR
b &Pt | |

*WMWWWWQWWWWIW, :

(3) SfR FARRIR, () BfER WA 8 (0) PR ARAY AP TR

(3) oy SRR : PR ag @ IR, SEfFR, wnEE, R, ferer 2ot e e
AR IS A, A SR FARIIZ (good conductor) T | MAT ?,]'- 25

(Q)Wmm:wmevﬂkmﬂm—@ﬂ%’w
vy g awd Wi, OIS TEARAA I (RSB (semiconductors) R | oA AR FA IV
A (14) 93 5@ (Si) @ ST (Ge)- 47/ T T (OIS 0 GTaPe1Rd |

L (9) IR ST : TSN AR ARRIY 1 AR IS/ v R0 ofe ARAY Wiy zowe |
PR AR _IOIBY_ TN _RFA_LP 6 TRIA UIPA_ THIRG | G A @G A oreanar T, (Super
 conducting transition temperature) FE FHSIATRT ACF; & SIANAR 5 P 4req ARIRA @A

R Ty A 71| @, NbyGe @F T, TR 23.2 K @R YBa,CuzO; @& T= 90 K | SR IR
FOIREI O AT T TN (loss) QT SR SHRIT H7CS AN |

* SRR ARRIER e : oive ARITR cRifeE R e R 3 ofte ARAY e
TR | GA—(5) RTRANT I 41eq ARAT e () Sfe-Reay AR :

MQWW=WWGW‘WWWﬂmmWW
| A, TR TS G IR TUE 18 TRGAH AR |

Wl : (3) PR I AAIS dRNYE R GF I GFIE TR TR ACE | OIR PR
RN G TS SVLFT 7 TiTw e 31 R AR TRa-Renee R w6 | o1 qa
GF A TR | o - ‘

() PR fye-Rrw wrfe @t e SRER R T G0 G TS AITE SARAGT (T
S (lattice) I @ G (AT TF TH IGF 8 FIGS TRAACA SIT TLTA AT ATF 0T
TR #AfF7Re IS ANA |

() ST FRee SR GO 8 (MR TN (T 4GP @ WG WHTOC TR {OTRGT
Tt '8 T I W IPTRAT ~ARIET T S AR I AT | R 7t Sfpe AR e
Ry AR (electrolyte) I AT W)

R Rerwr fRRem : ¥ RART WO AR TN gIe R Sfe-RUSEr (strong
electrolyte), 74T Sfe- R (weak electrolyte) 3 SfG-SRTsRT (non-electrolyte)—4a TN S
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ofoe TN - eeq

©F | P RS Gl S F & 70% —100% AR SRS =, AT TN T Ofe-Reay
@, KC1, NaCl, HCI, H,S0,, NaOH, KOH J®7ifiia & | )
AT P Gt YT ARSI @ 1% —10% Fad S 2, e i ofge-Rray 36 |

@, 0.1M CH;COOH, HF F39 | SII¥ @3 G Afre Safes =x T ; ©I2 OfER AR IS AR

N, TP S-SRI A T | AN 01 F39 IR, O RCGIFIATTIR |
CERIEY :
wfye- vy AR

REREAT AfRR
q ¢req AR amwﬁtﬂﬁz@
| Y \
aﬂﬁ*ﬂr w«*wa wjﬁm TSGR e o Rey AMPAG
-
* (o T WET YT T G (crystal lattice) T4y AU TE LETRGNCT SfER Az
FE AR

* T ST AR @ SIS (A 8 IGE S ST ATS; GO (P TS TR0
QATE 7T | S FOF TR T BRER SRR FACS #AICA 71 | FT SR At ofgs Sy |

* e A1 AR SR SRS G0 (G SRE ¢ WS AR (P I (A IS T
Moot 27 | O Rofroyd SEmerT Sier ARREd TS A | @ SREH WEAGE T Sfee
2 2oIE G fERd €05 | ©f2 SR Qe T 39 ¢ AfFTe g SfYe ARy Fe
wive - RreEe A @R @ T AR fbe-Rrery AR 0T -

*  SEIRD BT ST B 2w | AT sp? RIRS FEH ARNYLTER G A IO WETRGT
QT | SIR ATFIET OfGe, SARRIS TF | ARFIRG 20 WIS TCTRGAT A |

* e : ARW (Hp) S 419 TS G5 36 CTRGNH OGS AR |

833 4T I ARG 4RI ¢ ofpe-Rrew ol Wy ey

Differences between Electronic & Electrolytic conductors

3| 4o T ZCRGAT ARARCS N LG WA OfGR eqR 50T | Weffre Sfer-frerae
TN GAIGS @ WG S W SR &g M |

L1 IR AR o oA 3 SIS iR, @S SrmER ARTSY w6 ww; R
IS ARG AR JT IS 41 R TCE A1 |

ot Sfve-Rra REire sfve sz «fb IFRRE i, qre SRR S o= TR
e 1 I W5 | ‘

© | ST R A (o ARRIZT Sfbe ARER FAST R A |

SR SNl e T Sfbe-Rrara ofie sl wWe % AR IR o s
RTEd oS 3 AR |

81 qreY ~RFARA (WA P T AWIET ; SRl Sy AR (R TR 5@
e |

¢ | RGN AR e ARIR ! Sfbe- Ry AR T W o (@ A |

| 4eT ARRAIDGET €9 SRAT AFIRT IET W | TR Ofbe-Ree AR s @
(TR ST AT 73 = |
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iPad (10th generation)
RMDAC


eey TIR-TOT 2|

OB 1 : S JECS 419 1 RERGAY ARAY ofYe eRRIF AR [5. 1. 2035]

IR ST T T 4R (T A 31 @ e S TG AT 4RIGS AENSTE (I
positive cores) SITAY SIGICA  HTAHATH (AT (oscillating) TG ATF | O (AIGEINT IS
SRRGTEIR e ST 1 RCAIFAIEC JERGAGTET €T (A0S ATF | T LTRGTRA oIS ZPT #17% |
iR 4199 G4 9 resistance (G IR | ©IR SN Jad AL TETRRAT ARRIY A 4797 SR o2
AT |

i 8.3 : ofge ARTRffe :

-8,y : Ao AMIPTR @1 ifiw AR, or T T [SYRwTEa] -
(F) T O, QIFIRG, (FTABH, NaOH 3 |
(¥) 34 NaCl, ¥==, ArFI2T, 1S CaC; |

o8y : mmwﬁa@ewﬁfgﬁmmﬂfmﬁaﬂtmmmu [eyRaTefes]

2-8.9 : JFIRG RgR AR, 55 A< e wafaad; e s [eyRTefes]

8.} ofbe-Rrage ffqifXer

Conductance or Conductivity of Electrolytes

G T SIGR-RTeay AvdTR A ©fbe Afieeet I7, O fT6 AT (A0 TS A=A |

ofe-Rearg “fRaRer el : SRfT @At ST gaee ST e S@g ofe 4 fmpe s
AW FIONS Sfbe-Rrerar AfafRer 31| sAfawreroeny ofo-Rese @ Jemsfes == @
ofbe-Rrara sftaifzer | ofee-Rrar A v ofte gaiffe 2eam St SEAerE w- ©fbe
e e @ AR @ T4 5 0, orF @ ofee-Rerw AR Qe T | @, @I ofbe-

feta @ R @R AfRRIfEeT L 2, WL=l'ﬁﬁWW=m MF\T@\
CGS #mafere #fRIReR @3 2= %1 (ohm=") A, mho = Q= SI “afere f@fzem s

T 0 (Siemens) | PSS &1 9T @30 A1 2 1 1S = lohm=! = 1 Q-1=1 mho

* bR FRed iy ofte 2412 S 4 (I 50 |
* Sfee- NI Mg 8 G FRNGET FI7 I ST WYIN 2]IES 26T ST O W
SARGTE *ifed RARTS A4t 4B 303 | o e Y Sfbe-Rearas wRmers 1w e @ ofee-

etz @ 3w
* T ARIRT @ @14 (resistance) @, AR T W, (Sl SR @ @R

/308 741! (conductance) =i a1 &7 |
8.3 Sfte-Reraw AfifRer gsrkren

Different Types of Conductivity
fafeq smdn oo fmiTer wmr Fa7 & snve Sfe ARers fmre fox ea g A
Ny = | (FIF—
(5) ofer-fRraara sisifess sffafzer (Specific Conductance), k (Kappa)
(2) Sfer-Rraram o= «fsafzer (Equivalent Conductance), A (Lamda)
(«©) Sfbe-fRrra @R ffAf¥er  (Molar Conductance), Ay, a1, w1 (Mu)

=)
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%R T aes
(5) ofe-Rrarga WeefFs ARARST : ot 5@ WP, / om. 03 SRS ¢ A cm? AFRAE

7 o7 SR TS (@A SYe-R{ry gavem e I’ R

=, o[
Raﬁ;ﬁT,R=px£ ........ (D) P T
q FNFA ‘p* (rho) GFb ANFNSF 3 | N\ ¢1 i
Q FIFBTE SOR-RTIT FR ATAFT (@Y 3T = | 9o Lem

FAW, /=1 cm GR A =1 cm?2 W, SR = p W | SN sloiee

1 cm VR AT 6 1 cm? LERARGE 7 Sfpeaicaa wgdt a-8.5 : wCetfirs e

SRR F3t ACE @ SfYR-Rerae wivifEe @ (p) 071 iR @eE Rede i
e s T =)

e SRRSO & : @F GIFERGR g U 8 «F ITHBRGH craweiE 7t s
TS SR SfSR-ra gaeew sfiaizens @ sfer-Rriram st AffEer a1 o Fm,
AT SRR @F T GBI SRt i aifkers @ ofbe-RrmEm swafss sfafker e
qeoifrs ARARSIE « (Kappa) &SI% Q14T &30 391 = |

| 1 MCQ-4.1 : SI = &fere
..Wﬂmﬁmﬁm,x—p ............ ) RIS T @RT?

(Dazﬂ*lmw;m‘p' aam(zzmﬁwqaﬁwoni, GOSN ot
Kz(ﬁ) Xy WKELKY e 3) () mho (0 Q

[mmﬂﬁm,L=é]
/

WWW:W@%,WWW,FLxX
l

. OGS *afTs Wfirs el « a7 @ = & x

1 fgiaic AU S| &fa
= @ G X (R aee 61 X (G2
=85! @fi-1 (ohm=! em™!) A1, mho. cm!
ywwmmmmw:mx%=5m—l
(ST 18 : (FICAT SIGR-ReArra “AfifEet ¢ e AfRaEe: fore faam e 797 3@ |
(5) Bfbe-Rrarma TAEs SRwag AT, () SWHFETE B 1 WL, (9) TFEETR S, (8)
ST Ao, (@) SN, (Y) HA0R AP, (4) FRE 6P [ GRe Sfoe-Rearaa WiHws
SRS WFE I AT (A3 [fory 20 2R 903 | ofes-Reras Redosd smmete
faftes 317 FAONE FRFA TIR-2ERLS $39 07 | (b7 T TS @R 21, Sfve-Rrer & gRee oo
@ﬁmﬁwwlmmﬂﬁm&wgﬁﬂmm Ao TR-2CRLT FIF T bro G e
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@Yo W—ﬁ@'ﬂ a“q

() Sie-Reatgn wr ARl Wmmwmm—@aﬁmﬁﬁm
ﬁmmmﬁﬁmwmmmcawwmmmmwmem_
“AffEer aUw wez 7 Al TS 2@ WS |

o ARaRer rer : msﬁnﬁr‘mﬂ@mm
AR §aNE @ GFRRGR (1 cm) Reg U 9fS Toge
ST TS Yo AN Y ez mAbr @ sfAfEer =7,
o & Sfee-RearE o sfRafEer ) o cffiRers A
(Lamda) 2r81% 11 &3 321 & |

q&m ofpe R V em’ mwmm
T k (Kappa) =, ©%F ol, A =k X ] .
.vlwftwwmwmpcgrz)mm w@xwﬁm v e ;‘g’;z,,,“”;‘i‘.ﬂi“';iﬂ:”m
ﬂﬁm(x)@mmW(V)mwwwﬂﬁaﬁmmmmml

#o T -RTATR OT AR ¢ WeifEe sfRRiReR Ty 7

T 3R, G AW T @IS e 4 cmd AfTe GRS T 739 Cof T 2 | [ W
mwﬁmmmmﬂnmmmacﬁmwoﬂwmlmmﬂm G TSR Al
(106 + 2) = 53 |] @ FMBE 1 cm TG A 4 cm? TSR 7f5 ABAN (Pe) Arcea TSt ges ara
oo | fow-8.% Sl e 1 om3 SRSt 47 TwER et A | &S 1 cm3 FI0T AT YT 3
ANGS WA AR 20N @ I e =fFfet () | 79 garem AfRaer 7 4« | ToR
GFESNI V cm3 B STSA V IRYF (53 T3 TS YT SR FA0T | T4 (6 77 Afifze
I, A=xkxV

QP G Se-RCITF FA0eR TG C A Bered /0 (31 @ JE 39 1 N) |

- C O Ted SfR-fAreey 5Age Wit 1000 cm? T2ty

1mw—w@§ﬁmﬁt—\smm cm3 B3t

o “fRfEer e WS, mmmwwmmm—%wmw e

W«mmﬁwmmﬁawﬂﬁaﬁwm)nwmwv —c om’
. P o, A = x x l"—"%ﬂ 4T C = oI goSa/ R
1000 em3 | MCQ-42 : Wﬂﬁa@w
P AR 3 : T AR, A=kx— (5 @ LY I
: ST G @E=RT e
co A G GFF = K R I X e e o (YI)R=—‘i'

ax-1 G- x o1
CGS IFIF A QR GFF = T SR

= o1 G2 (a gerea)-1 = ohm“1 cm?. (g. eqv)!
SI I3 A 92 93% = S.m2. (g.eqv)!
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SR ()

(9) Sfoe-Resicgn cF RS : Tt : @ See-RerEe @ (e AR FE O
CIBRGE (1 cm) Htg AT 7f6 TE ofecaan T8t ai A ofYR o7z ¥3efba @ ofmfzer
T, B @ Sfbr-Reetara e ARRIEST 367 | (e RIS A |, 2SI 4T P a7 21 |

V SRS G0 G (NI OfR-Reey AR i sAfifEer @ weifee sftaiker s fawmet

TERE : A=k X V ’
1000 cm3

T M mol Sf¥e-Rrewy 4% 1000 cm? FHA HAPS AT | OIF Ay, = k X M

1000 cm3
R ARSI G : TR AR, Ay =k x —

TSR GFF P
. A O T = K O G X e MCQ-43": @t “fRRifwr @ orbr
oy | k=p’ (9 L=R"
CGS A, 99 9d® =61 @1 x —= 1 S
m G+ ) A=1<>< Oc(:)Ocm DA

= e5-1, ¢fi2, @FT-1 = ohm!.cm? mol-!

&R M6 :| 7 AR 8 e sifzRiRora e 2 -

(5) ofe-fretas s AW @ 9 QW e 91 @3 T T |

(R) Sfbe-Rretara gaeeR Sie e 1

(©) ofbe-fReasy ffHe; Reg s fiie T 2eary gl e =7

(8) = fNfwE 1 2gwr; e e wet Sfr-Rrra oo SRSl a1 @ER <o
ffeq =

8..} Ofte-RTtaa T ARSI & *RRer AfRadT
Change of Equivalent Conductance with Concentration Change

I B Bfee-Rreirars vy sfiifker sfye-fraras s i it e e 3 i |
R 7 oo (CH3COOH) @8 Tl om o SR
A G AR I WHF I AW G T o 4OO-M‘
o7 AfeqifRe e war A A ) [Pw-8.0) HCI-43 ‘

O T e R : 8 ofpe Ry (HCL, 1604007
KCl, LiCl, NaCl ¥9pifr) smrds gaaes A @t sca | 120 \\
T FAS AR 7 N RS @ I w w1907 \\ KCl

@ g WA e @, @ waefbes wicar =g w01 < ;;28: 7 ofbs-Rery LiCl

T RIS T o I A A O @ o AT 20 CH,COOH
ofoe-fegiba sy YO 9T Affafeer =1 ofbre 0 0(;5 011 T T T
; 1 015 0.2 025
A, T s war =) & —
@R @rRr Rrenpe e Rfers ofe- B0-8.9 : Ao T/ C i oo
T @ (L) 9 T T ARRIRerR et ok e weae |
TG 20,

PI-3T (ZPT) -00(F)
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@R PRSI 1a

Au=Ag - b\C ; OFTE A, T C T BRYe RO @ AR, A, = S TR &
e RTATHa O RIES!, b = & Sfiye-Rrsram b g7 afit | e fofere e Ful ofe-
RCITE A TAC 7 Tfb@ orIesT 2o | [fow-8..0] :

e Rt “RaReR Féafmet : @ ofip-Rerars fRafer s w0 ofge-fracss awct
oY (5) STACHR IR 8 (X)) ANGCTIR “HfSCICN @91 |

(1) <% am gereR Afaare g ofge-Rerw (HCl, KCI) @RI Ager T SEAS AEF | T
B Sfoe- AT I TARER SRS TRYT G2 ACF | IR YN WRAGTH oforareia efa 87
Sfee-Rraam ket s w )

B SR RTTara AF BI6 ST IR AT oo srareret Seng W A | T
AT AR B T R ARAIRSNS I T | A T ARG I WA W, Reifoed
SR WO SIS I T | O WEAGTTR AR (0o T wefie AfRizer @tz oS Y wew
ARAGTETR AR ST 29 | et g O Sfve-Rrawa (@ sRRIReR I =, GbE 20 @ ofde-
R S YO T ARSI (A, ) | @ SRER FIAS WA 7Y FAeS Ao w @
W (RICAT A A | Gt Sg HCl, KC, LiCl @R (3 05 |

(2) T Sfoe-Rre @7 A G0 % @R SRS AP RANS AT T4 S I A0 |
1% WA AR SIS T a1 | B RIS S¢E SRR TRYR eof fSq 909 | THaTN@nt
77 Sfoe-ROT SR TR P APR S AR T 7 2 (5@-8.0) | M FINCP T FANS
ST TRAT NG P e ofer ARRRSNe ARy IR 4w S =Y SREA AT PR IR
e SRR TR P o (Bw-8.0) | B 97 Sfve-Rrares s @l Tead afemr o
e < RS 7 26w J7 e RrwE T ARfkeR IR SfS wgeme e I A R
W e J7 Sfe- R (CH;COOH) @R Yt (A,) oy =1 3w a1 CeRftm ST Y
WHRCE (T A I Y SOFD AT S AqCT | } .

25°C SN FOETE SR RTITEa & 5t T ARSI I (ohm™! cm?/g.eqv) :

T, HCI KCl | AgNO; | NaCl | 1 CH3;COOH
amTgeee L 2 BaCh

0.1(N) 39132 | 12896 | 109.14 | 10674 | 105.19 521
0.01 (N) 21200 | 14127 | 12476 | 11851 123.94 1620
0.001 (N) 42136 | 14695 | 13051 | 123.74 | 13434 48.63
00005(N) | 42274 | 14781 | 13136 | 12450 | 13596 | 135.00
SR eem | 426.16 | 14990 | 13330 | 12645 | 13998 | 391.00

TS P18, : B wfbe-Rrarea ke s Wi ARRefeR :

* O ofe-RETT (@F-NaCl 7 53) G T J0F A0 A ARt {7 4w @&
T I | o

T : SR ReER RS gume S I FI A SRR gF 6 ¥NIYF
SRR SR ¢ SENETT AT 6917 | OlF Sfize-Reawara iy @ 7Y G &S CFLa WY *roor!
SRS 2T | B2 G 2 R TEaae I TR IR F0E AANIAC (P LS AT A |

FIF-RT (THN) -0u(%)
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SfeR W @Yo

QI WA AR @ AR ARRIESR T SR G TS | oA I TN AMSCH SRHGT
FRFIR ACF, 9 FICI TN ZPT I TEIACR FTT WANGTT 0 TG B0 | O g5 ¢ FHfy

TS FI TRYSF S A |
ARANE @RI | =Y FI01 @F B, Ser SR AT JEAF I 6T A Afzer

ST T NP FI AT ZPT AR |

ST YR AR (i 12 SRR W fAuftsrs s WES SRAE TRYT 4R G
A0 | g ARG A R AP T QAT WA 6o RARoed wrma wiedd 1 9 =, ok
oY ARRIReR IF w51 T Sy Sfe-ReEE @W- NaCl @3 Tl JICH AN Siesifre
ST T o1m; g e sififRer Rgbt 3 o |

SAFS T0T- 8.3+ J7 Ofve-Reaa wieeifies & oy ARaiReifefes :

* 37, ©f%e-RTATTA (@ CH3;COOH «F B3 ¢ Tl JRs Sevifiess «Raier 3 «im; Ry,
WU ARSI Z AT T A |

T : Jq Ofee-Rraw @ CH;COOH &7 SRetsT Bt I SR WS 27, e e
SRS SREE A0 | GO S 57 @0 S 7, Sfbe- ey 9 @+ CH3COOH @M 01 @
B0 Il 3 o1 e § Sfer-Restea Roae v g5 A 306 | (58 of @ B e
SRR AT AT @ =) a3 B Smer s RyT @ 3 ofbr- et s
sfafEens @ff = | e 77 ofbr-Rrarers v Jface s f@ifzer 3fa «m

3
SoRfTE oo SfAIReR @ 1, S e 9o Aftaiker, A =« x M]mcu‘ﬁﬂm

e T SR effs FoT ofbe-Rudte am gen e s o7 ARRiRer &1 «r ) IR o

sfeAIfEeR v @Ry §b SfewRied TS 47g 1 cm UM, P el ofpcanam craws 1000 3t

1000 1000
G @@l emx — em?="c" ¢ mh@ﬁC«WﬁW@WﬁW@ﬂm

1 &S I PSR BT HAYS AP WS (V) JT 9 | ST & A =k x V; IR ST FIT (AT
O ARRIRST A 2P 1 | sG] 7 Sfe-Ree® CH;COOH &3 ¥l % oy SRR 1 417 |

8.0 “fRaIRer A Iaze “fRARke @E 8 FE T
Conductivity Cell and Cell Constant

SRS WS I I #ATE @0 @ (FIY JIF 41 2, ©It? A1 @ 07 |

RIS @F $IF : @ ARARel @R ofvwmE qfta (FawE W 8 e qw T
PRI W FINe 7S 4 | T I, @Al AR @w of o ofwangm crawe e A
mwmﬂw@mmuamAelﬁ%mmﬁ%ﬂmﬁaaW&
“fRIRS! (PICTA (FIE-TS (Cell constant) I = |

R : WWWEWWW(DQRG@WW(A)mW

(P ISP T |
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@8 PRSI o@

(T R % + AT RTS8 T | MCQ—_WWW’F@W
m i ~ k%1000 cm ) x x 1000 cm’
CGS ITF (T G GFF = 5= cm™ 5 e 0L e e
- -k x 1000 cm’ -~k x 1000 cm’
SI «ﬂmmvﬁmaﬁévm =m! 00 o L L i

ofSe-Rege AR Afafss e ¢ Ty :

TIPS TYT-8.9 : 25°C S G ARG @I SfYeas 7fea 7938 3g W 1 em
R 2T egrRT T 2 em? | &S BR 70T 50 g KC1 HATS R vt 539 OR1 @ (31ees 3 =
T (RTEHT @14 T 7.25 ohm | & IR B0 RS F97

1 l 1000
' W:Wﬂmw,(m):(ﬂxx@«—w el A=k x — = o s o
(RO A | ‘
TR : ST A, eAfrs AR, k =+ x RIS ie = 1 Sk
R7TA /I =1lcm
1 lcm A =2cm’
4 = —1 { ] g
S K=Tos ohm <2 em =0.0689 ohm—"'. cm~ A =9
3 =
Srafis ’A=Kx100(écm ; e, KCl g e =745¢g
1000 cm’ 50 g eqv
: - Lt L 1 . 2V EeqV
S A =0.0689 ohm™!. cm™ X 06711 ppom . KCl Gg g @, C = 745
=0.6711 geqv.

=102.67 ohm™1. cm?2 (g.eqv)~!
ohm~1. cm? (g.eqv) K = 0.0689 ohm~!. cm!

. KCl 53t 317 #Afsif&et = 102. 67 ohm™1. cm?. (g.eqv)~!
APTT—8.8 : 25° C o 2t «RRIRST @Iy 0.05 M NaOH HItH @Y
30.5 ohm | *RRIRST @R @R FIF 0.367 cm~! TF @ NaOH F30H (g «AffiRer e 3w

1 l .
m=n=(§) X o R cwmvﬁmf‘w,/\m =K—Xl?\2ﬂ AR TS T |
YA : SCAFS AR, « = R li, oS, mm,i =0.367 cm™!
1 x 0. -1 v o
K=————X303567hcm =0.012 ohm™!, cm"! L
== OHm 1000 HICeR 99@r, M = 0.05 mol
SR TR RIS, Ay =K X~ 1 TR SRR, A, =
0.012 x 1000 . MCQMS : CGS G T
A, A e T ohm~1. cm2. mol-! mmm :
' ' &) ohm .em’ (g, eqv)
A, Ay =240 ohm1. cm?. mol-! (@) sm™. (g eqv)~
(*1) ohm™ ’. cm? mol™
4 = —] 2 "1
. NaOH B30 Gt #if3R1f&et = 240 ohm!. em2. mol fe)olinrt fieav)
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e RN eve

TRNIAFS FP1-8.¢: 25° C SR 36 RSt @IF 0.005 (N) K»S0,4 73097 @ =
326 ohm | & ARARS! T FIT &7 = 0.228 em~! | @ FHBH (a) WA ARARST (b) T
ARker = 22

W:K=% x% GRA=x x%cms e 7f6 9" =1 |

AL : SeoAF AR : NS, TG, C = 0.005 g. eqv. -
K=% ><£ £ 1‘x3g.62ii;m" m@w,}z=326 ohm
A,k =6.994 x 10~4 ohm™. cm™ e U2 om”
A_R oo AR, A =« x 100%°m3 gmmq@::?

6.994 x 10~* ohm™. cm™' x 1000 cm® } "
AA="" 0.005 g, eqv. =139.88 ohm™". cm® g.eqv™’

. K2804 B0 (a) WMo =TT, x = 6.994 x 107 ohm=! cm™
K280, &3t (b) T “Affaf&er, A = 139.88 ohm™. cm?. g. eqv™’
TANTFS TPYI-8.b : (FIAT AR @een oo<azg s (dimension)T AT 0.90 cm @
1.005 cm <R SfY<am 7fo7 TS G 4.5 cm T @ RIS RITH @I 535 797
TH! mwﬁwﬁ FIFO A |

. . ¢ S, /= 4.5 cm
T : (FIF FIFT TN = 3 ,
‘ o L P SfERITIT CFaT, A
e C?FNW —m—‘ 4.975 cm Ry e (090 X 1005) sz
S PR EIF=4.975 cm™! =0.9045 cm?

TRNIAES TP1-8.9 : G ARRIRST (FIes erers SfYeaias cvaet 1.25 cm? | 25°C SR
@rfrs G ofpe-Rery 739 e 4f *@ @E TT NG O 160 ohm | FIBT AT
AR 0.016 ohm™L. em~1 Z1 & T STYea 7B TG TG '8 (I 57 el 9T |

W:W’ﬁ?ﬁ@,m=(i) !

R)*A
A, /=xkxRx A ; W,E@WW,A=I.ZSCm2
T, 1=0.016 ohm1. cm~! x 160 ohm x 1.25 cm? FP<RCATT G, R = 160 ohm
,1=0.016 x 160 x 1.25 cm AR AT, 1 = 0.016 ohm™. cm”
< 1=32cm YA 7Y, /= ? @GP =2
mm:Ai % 132§ i

S (RGP =2.56 cm!
S, (P SR 7fbT Ag = 3.2 cm, (19 $7F = 2.56 cm-!
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@YY PGS 1@

Predia FTE—8.3 : A HIP ¢ SR ARk e 1w : T -

Y-8, : 25°C @ 0.1 (N) S @S e Rrer waet 7 Sfyeamaes (1 cm x 5 cm).
STRAFTSNE 1.5 cm R Y I HRb @y e ¢Ft 50 ohm | G vt fadfn
I} e e  [®: 60 ohm™!. cm2. g.eqv!]

FP1-8.3 1 25°C O 0.01 (N) NaCl 5374 GT1% 200 ohm 2 | AfifEst @Ea (PR FIP
O @ T T SRR se 0 [&5.0x102 ohm~! cm? g. eqv1]

8.9 : 25°C SIANERT 0.01 (M) NaCl 53t Wt 936 X corass o war 2oem | &4
727 G 384 ohm T | @ (TR (P T 0.5 cm ! 201 @ NaCl B0 (T #IfR-ifRe! ¥ 23?
mmmmmm&vmwﬂﬁamﬂm#%mv « | ‘

f6: 130.2 ohm~! cm? mol-1; To¥ ARRIRSR T N 202 | P NaCl 47 GIFT S € 2 ¥
SAIWN, 58.5g] TE , » - ,
. PEDI-8.8 : 25°C SR (I ARIRST ¢ 0.05 (M) NaOH H0°% @14 =3 31.16 ohm | @
AT TR (T 99 0.367 cm-! 207 NaOH gaaba (I sifzwfet farfa et |

e . : f®: 235.56 ohm!. cm2. mol~1]
| ATTL8.E : 25°C SN «b Sfre-Rrarad 0.1 (M) §I Wl 2.25 cm? &FHRA € 0.75 cm
TR A AT SRR @ sfaRer @ 4f T e g6 @K 53 ohm W a
wafoy e AR e e f®: 62.89 ohm~!. cm2. mol-1]
| TPTT-8.% : 3T AR (TR SR 1ag T 1 cm R @il Sfpsanan egrsen 4 cm? |

fs 5T Ba0d 50 g KCl a3e® W | e T W RIS R o T AT corda e
7.25 ohm T | & TR T SffFfEer T I f®: 51,379 ohm™1. cm2. g.eqv ']
P84 : 20°C IR 0.1 (N) KCI 53R weafiFs afRer 0.0112 ohm™. om™ =01 &
e o @ AR @R 4 e 20°C SR @ @EHA @Y ZW 55 ohm | @ AR
@ PRI T IORIA? [®:0.616 cm™!]
P8y +25°C SRR @3 RSl T 0.01(N) KCI's 0.01 (N) HCI FACR @14 TG 150

ohm @ 51.4 ohm ZW | & SR KCI geeiba Sieetfir afaizer 141 x 10 ohm™". cm™' T @R

o HCl gy oy e wo Ty
. Wt emEReREE [8:411.48 ohm!. cm?. geqv7]]

8.3.8 OfYe-RUITaR e Wi
Measurement of Electrolytic Conductivity

ﬁﬁi:wﬁ;ﬂ-ﬁtﬁmmﬂ’@aﬁﬁmm@@&m«ﬁﬂ%m|wmm
(Whitstone bridge) <7 SfPe-TTq T Gfb SIS R AL P FT R T@E ofoe-
e ~fRRifRe! e TR | FEE SRS e e qeeeE ‘sffqifzer @' (Conductivity cell)
GF TG (R T | U O FHERE AC I IR FIO A |

TSR TN : (5) TIBCTW &7 A o 3w, (J) @4 A, (9) szl @18, (8) TG
0, (@) SEYE AF (buzzer) I GFTEFM, (¢) B, (9) T FR ©FF T |

AraTER RS 9 : 0.1 M HCl 310.1 M NaCl 537 |

JIET 4 (5) BoooN Ty A fow Grew et vRce  SffifEst " C @3 Wy
S -RTer 0.1 M HCI 53¢if6 @t 3 |



Mobile User


oftR T

@va

() Fibr Rrem @eitaa NP ST G I (R)-T% T4 O e 3 =t
() f5-8.8 o, BT @ TTCRFT FTIT (N T FEA) G SR FCA |

(S)ﬁﬁmw@mwmﬁm@memwm
AR TR O T T& 03 &fed A TR T |
(¢) @4 IH (N I TATE Q@Y A FA
o @@ o o e | 'l (J)-tF o frew AB
oEa ey g~ e Gk GRER 31 I
PR IR T o« =37 CNAT IR FIAT G0 | B *1

Wm»& < AC 57 B
L

" C

C e i Brer ofde e TR e AeF N5

ZJLACR (IR I |

;10 3? 10150

(v) G S (7)Bee Rbm Grew < fivw B¢ 4
AB I @97 oty 37 @ AT oAface @R IS
BIFI 03 & 3 1 -5 (null point) 6% Fare
T(d | AB OIFF 897 Gi6d (T SRYH KA (AT (FITAT
QG * B (WF WIS A W CNF @ A

SR b3 MR T -0 |

7o 0901f)
lg\lll
e B

AB SItZ@ 7 100 cm | A &8 (WF TE-4E53 G2G / cm T TRMS (AF 7RG (100 — /) cm

T | QR G @6 TS A |
ST : RRBTHIH CTPR N SR,

(FTIAEAY in - =
=100 laT, .@T&‘I=Rx(100 l)
R l RIS [

1 [

W, I AR = e = R(100-1)

MCQ-4.6

Wm@r ?
(%) Ohm™. cm® (g eqv)
) Ohm"’ cm’ mol™
Q) Ohm‘ ; :
) Ohm™

: \C6S afers amR

mol‘I
.cm? mol™

mlmR-aamm,wW(l)mmmﬂﬁﬂﬁwmenaoﬁ% .
WWWW|WQWWWWW13WW®WWWI

2o SREOM TP «FR Aifed fefers s |

(& 8 : (:)m@wwem&wwwﬁmmmﬁm@m
mwﬂﬁmﬁmmwwwﬁaﬁwmm)mmm—ﬂm NaCl, KNO; wpifir | FRet

AT OF7 ©F = SR S =W 1 1 (M) 534 = 1 (N) 539

. G TS = TSI TR 7 -+ G 4T S SR G0 BTef et |

Na;CO3 lﬂ?fm (106 + 2) = 53.

Aly(SOy4); G TFT ©F = Sl B9 - Wmmmmﬁmn (332 6)=15533

“‘(\s) Weﬁmm T T + mmwwmwﬂm
. KMnOy <% D¥TSH = Sl &7 + 5(WMn04 Wﬁmmwo

2. KMnQy 93 9*S3 = (158 + 5) = 31.6
KoCry07 @7 TS = (294 + 6) = 49
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8.3.¢ ofte-Retaa AfRaiReE [T

Explanation of Electrolytic Conduction

Mo ST SR AMds @I NaCl @3 SRFPHRR @0W Wy @& &ifers e g
VPO W% ATF, O AT SfYR /7=t T 1 | o170 71 7ApS SRYH AR @i (e 1F
0w BTG e e I | @R Reiffre sy i @rRes Cifear s (Na*) ¢ @GRk .
(CI-) SRFPTE IBTS & SRYR 5511541 B0 | O ATG® SR (Na*) 6 ¥agd e (Cl-) 7= ©fer
AfeaR 4 I T |

NaCl (/) - Na* (/) + C())

q oI it S At IRy e Wy o TRy
e ey 2 =01 =W BT AT FMACC - HGE HIRS
G WEPRR WP A A (NG FRT S
FCETREN WIN I T CCAN (IgaTe! FIATT Ao 2 |

Na* (/) + e (I ZS) —» Na (s) [T Fagma)]

SRITE SCATE A (FIARG WA e 20 TR
O A @I oY qR CNE @I TR WY YT w9
afees fFTe NaCl «a Sfer-frese 9o =2 |

Cl-—» Cl + e~ [SUTARS &&4] ; 2C1 —» Cl, (2)

FORN @ ARF : Soe-REITIee Sfee-Rrnaa s AFPHR IAC F6F AFE T
SITAACE FIORA T | (@, Na*, Mg2*, AB*, NH, 8 H* SIH To7if @R A1 TR SIS

TS WP T I ORI WARA I & | @, Cl-, Brr, I, OH-, NO; , SO; T |

IR (Practical)
8.0 fifey gavw AR kT

Conductivity Difference of Different Solutions .
oy ofbe-Rraw “weds gaeeR ARAEer @ 77 AR T Fatd SRS 26AR #AfFIcds esf
fSawm
@ ofe- Ry et I© QR SEW tofd F0a 67 A T8 @& fage sAfde=d sacs A |

Q (ATF Q@RI A, (5) WS @ NaCl, 71 fiTe @ T3 FF T G Sy Sfee 26T ot
@Y offe e FACS AN G G A AR @ A7 ofoe-fRraay |

worfee () 78 e @ e e @ ST S gaed I SRS o, SR @11 3
iR oI 3T | O @A 1T ARAD G qorRe 4 SRRy 20 |

() STAFTR T AR (AR FTREIE ot AT FRAgs TG SRive 28 71 @ e 1 B,
JrRTer, R, B Toi1fvr | O i QTR Tl 139t Ry ARaRe F9CS <1t 1y Ui I Sfe]
SR 91 = |
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P\(b{g//> SR IR evs |

ARM-8.3 : 7 offr-Reery, 187 ofpe-Reewy ¢ ofpe-uiey

() T ey () T ofpe-Reery (o) fpe-afiery
Ly, s @t, NaCl, KCl 53¢t wmcoor{ w4 \%"CH;0H, C,Hs;OH 734
tﬁw, H,804, HCIO, e {3/ HF & RTE (C1pHy011) T
NaOH, KOH 17 534 H;PO,F3 A\oAL0 (o)

2.
2

RS : W—f‘mﬁmﬂrmwﬁﬁwﬁwmlmiwfwmwwmwfwww
sifeqze o9 =0 | wde IR ofve-Rrera ofve sfiaier Wm @ w1 gf ofe-Rerw 5oy I
A | O I RAF TEA QA I oA ofdr sAfvazdt g qdie 7@ ofbr-frarar wfer
RIS T I T | TR @R @A T Jce Ao 28 A5 GAT Sfr #ified F9re AR 71 I
o Feifeard =7 |

eraET IS Wi : () 0.1 M HCI &34, (*) 0.1 M CH3;COOH,

' (©) 0.1 M C13H» 0y (errer) 539

e TS : () FFm-off, (R) IBR T, (0) IR, (8) FAR O TG |

FITEA 41T : () Forfb /=T 0.1 M HC1 %39, 0.1 M CH3;COOH %39 8 0.1 M (& & F39 718 |

(Q)ﬁrﬂﬁmwefﬂmo1MHC1W¢‘%§W%WWWIWWWWGW|W
TS (AEd | qre &I =8 0.1 M HC1 53 SRy |

() azrr«.ao.lMHcmaﬁmﬁﬂ%mmmo.lMCHﬁOOHaaﬁaﬂmmmmm
TG | QAT IFR I AT (e | R o0 &ARS 2R AT W WIET T | GrS Wi =7 0.1 M
CH;3COOH 5739 & ofer-faremay |

Sf%-Reeay B0 AIGF 6 WNGF T A R AT TS B0 BETS W A < R At
Ry SR TG o f Ty | SfYe IR g1 Wity | o | oftr TR S e offe I gl |

fa-8.y : [fSq Harow e #RRiRem «rdes Ay |
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@90 RS @

(8) €914 0.1 M CH;COOH 53T RHfS 13w 0.1 M 0arTer §aveia Rmafbrs wfbs sReam et |
@R (AT, ARG @I e e 711 e g = e B39 fata ofeR sifiqzd we W1 2enw
e ARG o =7 o1 | = ey Bt SfoR weifery |

8.0,y Sftr-RTaETe JIFS W € oA 73
Terms used in Electrolysis and their Units

SfGe-REATPRE® FIRACCH 5 QRIF & e R @ ofee I g, oftr a7z, ofer
T, T, Sy, Sfoe-fRreq Zepifir SCE w1 Wi |

S| %R (Electricity) : (@I AT TfHiEm TREER e_TE BIGERC Ui
AR 3 T FW (coulomb), <7 AT ZT C | MAT (| \’74 A

3 | Of%e &3 (Electric Current) : (It AfRRIRF Tgfvea WQWWWW
bR &qR I =X | SfUR SRR U T IR (ampere) 1N 9F &SIF ZENAN) SR AR GRS
ARV TG RIS SfSR BITEa AR SR 0T | 97 TG &SP T 1)

ﬁrﬁaﬁcﬁmﬁawwﬁﬁmﬁm@mmwmooomsmww
FITATE ST =, (7 AT SR & G S>3 67 |

© | fe 51 (Electric charge) : @it k@ wgfuca 1.0 smfam (1A) ofde e 1.0
CTES T 51T (X <A RTaR ST%7 &IR® 2, ONF «F T Sfer BIE 0+ | ©fer 5Iteid S 9o
T T (C) | (15 SR BIEd o€l == Q | Sfbr B (F¥W C) = ©feR &qR (STFRREIE) x 3
(CTIT®)

2 QO)=1(A)xt(s)

TR I SfGR AfARITes FHeT @39 |

8 | SUI™TF (Ampere) : AT AR TGWH 1.0 CTICS IS 77 SeR 51 &_IRS =W ©Ie
1.0 SR 30 |

@ | 3W (Coulomb) : Il AT TG 1.0 CTFS TR 1.0 AR fYr eamwza =
2ITS (1B SR I AR 1.0 I SR &2 I | GF &SF = C

L 1C=1Ax Is

PN ¢ SRR T T : T I, @A ofYr AR g ¢ W ofvr aqr ¢
GG TN (TR BT I3 T | 97 T 2A1RS Sfbres «Affum 2= Q T |

5 Q=Cx t; iR, T°9 = SR x 7| -

(BT 1S : SR ARATIT FHOT IS 0T T GR IV GFF T TN (F) |

Y | FTRANE (Faraday) : 9% G = 2GS BECE 96500 wwrmmﬁoﬁm
BIETS UF FIIRICS BTE 311 T | 3 &8IS0 F | T54R 1F = 96500 C SR 51 TC

q | ofye-RET (Electric Potential) : (FITAT AfFRIRT MGTH TERGER R AT S &
ﬁﬁ@WWWMWWI@MW@WWWWN@Qﬁ
G IS ST BT TATS (@ ~Af 7 7oy 1, ©is & R ofe-Req 41 | Sfbe. feraa SI

s FE ()
GIFF T (1D (volt) IR T AT AV | ofbe-faeq (V) =wﬁz_oiT_m¢(c.)_)=JC"‘
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8.8 TIRAINEGH Sfbe-RTITR &4 5
Faraday's First Law of Electrolysis

Gl BomTe RS =0 | aaet ARRSE ofge-Reawe (Electrolysis) 3677 |
me,aﬁwmmm@ﬁmw@e—ﬁwmﬁz@mﬁw&mﬁm
mmammmmm.mﬁmmmemﬁwa
sy W Sfbe-Rrawrs e e (decomposition potential) 301 + Rzrem ReTa G AT

e R Y T ARSCAR wiare AR oo Fices 9o 0TS W W | G4
FIRT Sfoe- T s i o= F4T =

wmemmmmmww
R SRR RS 31 FATS Wi AR eifRs Rgres AR e |

T TR R Rl ST A 1 SR S (RS SR ¢ GRS T S, (R ¢S
el m&ﬂﬂWQwﬁﬁmﬁmmﬁwmwwgwwﬁwmmwﬁw

WaQ
A, W=70 @)
TEIF, Q=1xt (ii)
TR W =ZIt (iii)

ammmmmﬂmmeﬂﬁ@mmmmmmm
(Electrochemical equivalent) ¥ 2| T Q = | T, S W = Z x 1 coulomb, 1, Z =W g

coulomb ! T AT | - ‘
ofYe IRAT TPIER G : FACST S5 o, W =ZQ
z=% =% o G i AT TTE Z R O3S T A, -l (g.C 1)
wmwmmﬁmmmwwﬁmmmmmwmw
 RATE FATS I I RS T, BT G A1 ofee I ToUre 0 = | @,
() Brroras Bfe iR Do 0% 0.001118 g coul;

() TAGICECRR SR IFAE P& R 0.000010447 g coul! |
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MCQ—48 FIRICCH Jafb *oer! ey 23 e CFd; @NT— .
‘ : mwﬁ;@ﬁm (u)‘iﬂ’*’f%@‘%ﬁiw (m)arm?@am

e @Frisii (‘I)nem (°) i 8 iii ) S
| MCQ-4.9: Wwwmﬁmmwmmmﬂﬁmmﬁww
. IR SR NS T @ —

| %%gqumﬂgg) (if) Regre ez s (t)m(m)wwmm?mﬂm

(@i ¢ii () ii @ iii (M isiii (9) i, ii 8 iii

ﬁmﬂfaw-so : ©fge FPTAE SPUefefes e -

o4 8.9(F) : Wmmwmoooommmc—lmmu

o 8.4(%) : PrToaa ofbe aPIE T 1% 0.001118 g C-1 27 @ I AT | [SeRAfee]

o 8.u(%) : FeQﬂWWWZS94xIO‘4gC“1WI929X10‘4gC‘1'€CV5°ﬁNl

o4 8.4(Y) : Cu«ﬂ??ﬂf@i‘%mm6 586 x 10—4gc—1m<3 293 x 10~ g C-1 2% 9|
' ANRAT FCAT |

e 8.u(%8) : Zn W7 SGR IFTAE T 1% 3.3886 x 10 g C' o @R 2 [f%. @1, 2034]

[ o e ] (>)@W—%§Ww@ﬁamwﬁaweﬁﬁwmm@ﬁ

15T TS (AGTS! TR 8o i 77 |
(R) far c@erer A1 fig o S[gR e oftr amfTe s fir 4 | g ifs arerst A
TR TR CNET SR IPNHS TIE SITva @Ierar AT S SRR @97 67 33 fog fom =)

G, G O R TP PTT%, Z = ey < 05473 C
%7 TR G :
G WAL Qe GRS et SR AT TUE, Z
H i 1.0079 1 (HCI) 1.0447 x 107 gC"!
0] 15.9994 2 (H,0) 8.2921 x 105 gC”!
Cl 35.4530 1 (HCI) 3.6749 x 107 gC"!
Zn 65.409 2.(Zn0) 3.390 x 107 gC!
Ag 107.868 1(AgC)) 1.1181 x 10 gC”’
ST eI Gl :
Sl A &R st GhAfR et SR IR TS, Z
Fe 55.845 2 (FeO) 2.894 x 104 gC-1
Fe 55.845 3 (FeCly) 1.929 x 104 gC-1
Cu 63.546 1 (CuCl) 6.586 x 104 gC-1
Cu 63.546 2 (Cu0) 3.293 x 104 gC-1

(©) QIR AT PSR : (e ARNERE ST @ QIR @ 9100 TR (AISTS! FT Tar
I AT, (T IR NG AW O & (MR I TSA 307 | IF PSS PSS
0T | @, CuSO,4 T FANI JIZS @TAT 2 2 IR Cu 7 ARINGE ©F =0+ 63.5 |

. Cu &% AR 9°red = (63.5 + 2) = 31.75
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(8) CRTR WIS : TR WERE SACF FGRA I SHARCT (N Q@IS AT WRI STt FCT 2lIG
SIS QAR PEed 90 | ({9,

CuSO4 97 Sfd ©3 2= 159.5 | CuSO, @ Cu®* STAT QAT 2;

. CuSOy4 9 T¥Tred = (159.5 + 2) =79.75 | ©&,

H,S04 93 9119 = (98 + 2) = 49; NayCO3 &3 T°Ied = (106 +2) =53 |

(¢) Sf%= ARAE TOIw © QI ARAE TAISER T Fo4E
Gl SfYR AR Fo0TE x 96500 C (2) = GG & AT TS | @,
Ag 7 Of%R TP ©F® 1.1181 x 1073 g C! x 96500 C = 107.896 g (Ag 99 A AR
T red) |

8.8.5 FIRICER A ATAETS! @ Aot MAT
Applicability and Limitation of Faraday’s Law :

(¥) AETS = (i) FRANTE A SfER-RegT-5ae ¢ oiffe offe-Rraras oF@ e awmey |
(i) FTIRICCS 0 SR BIA 8 FIOH AN [0 (AT &SI (=2 | ST S0 QSN R, 06 Sgw
ORI AR Re = | :
(¥) RIS : (i) TR T @G ofee-Rey R @I oy | Tewaan ARade
CFC ST T S Gt SRo-Remae 906 /11 (i) PR oFm roer ofe-Rrry Jafers sfve
TS 2, BN CPR CF@ TR I =SS1 ST | (iii) (Pl Ofve-Reity @ e a3l

8.8.% TIIRITEH 7 ATACY SfGe-Reary Awiedy aAfRwrer faefy
' To Determine Amount of Electrolytic Substance From Faraday's Law .
fow-8.q ¥7 Sf%-Reawy @rfbrs e @ FArewe 4t Brer g . Sfoe- R s
frTer MRGE (AgNO;) B4 IRZS AR | 44k Rgren R &= SR JI%S AR | @3
fPFToT™ ATET (AgNO3) 97 T B0t fRgR BIomT watet fe- s wr Feaiee Brrer 4 o =g |
fowaTe! FCTe FFTeR wew (Agh) Reffe =
Agr(ag) + e — Ag(s)
1 @ 1 (= 1 &=
q ANFFA TS @RI IW @, 1 @ BFfer wre 1 e
TR wE [efee T 1 @E Beer oy Seeg |
GRE Tedy frfenzm i ARG w1 e adfRe
FCTRGCTA TR AT wdfie I6e aqifzs b e 1
fage sreeta SIpeifes | SR 1 (e FTer swgE o9 108 g
AR G TG Ny RYS (STCSPHITE TR 6.022 x 10235)
PFTeR oy wIR | 98 1 (e RGNS TPRAUS RTRG
AU | T FCETRGCAT BT T = 1.602 x 10-19 T | IO £50-8.9 : TG 3% S0 ey i
1 T JCTRGT GG BTef = 1.602 x 10719 x 6.022 x 1023 C RO oM T i e )

=96473 C= 96500 C (41) |
At ((5-9)
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JIRICE (Faraday) : &F (T FTRGEH TG 5Tef ZE#11 96,500 oW T A = Rpe vreice 4=
IS 5T <1 RIS 69 T T @ @ F a1 e [MCQA10; % WIS 99100 9 (@imr
FAT) (@oes00fe - o
. IF = 96500 C fawre 51 |
| G BrTer (Ag) Bermeea &= | F e 5TeF ezt | |

-, x Gt TSI (Ag) TR x x F Rpe 518 &amsd |
- eaR iR s SEeaR ofr eqifzs [

BICE TS |
wdfre, Sfe-fTeEy @ICE GRS Rrea AR (i SRy smicds A fda = )

8.8.9 TR R Sreafd
Significance of Faraday's Law

S | ST AETEGT o ¢ APTAE T TERGAT ©F S A TIRICCH FPRR i
AR T | TR G SR SRRt oS el Y S RUSF (@0 AP | i
mmmwmmmwmwwﬁwmwﬁﬁwmmmwl

21 R AR (AF @ TR 6 T I G SRS G o e e e 2
Waﬁmwmw&m@*mﬁwmwwaﬁwmﬁ
=

© | 3% *RN T AR T OfYe, T AE AT, W OIS W 5 AGE A ANGS
TR B T, S OIE AR I 2 |

8 | T GITCAT A n TRAS TETREGH T A, O '+ A PO HfE 2 | S A

T n TRYTF TCTRGH A2 AT - ST ST 2 :
' mmmm@zaaﬁmgewwmaﬂmﬁmwwwmmwamﬁw
memmrmwﬁ?smmwn @79 Na € Cl =9 W4
mmmﬁmcwmwmnmmmwNawcrm
’ﬁiﬂlNa=Na++e";Cl+e‘=C1‘|WmﬁﬁmmWWﬁwml

Y| B A oS SRg Sfer-RUaty SERetE Y SQgE G F | I OE TF SfYR
meuwﬁgx—mmwm%mﬁmmﬂm@mﬁmmm
TSR SRS BCTRGH 22 FCA WU 37 DI AFILS ARer® 2 | T,

: Nat+e¢ —> Na :

memmww:wwwmﬁﬁwmw@mm

wmm|wmmammﬁwmmnm,
CF =s'Cl+¢; Cl+Cl —» Cl, Na* + OH~ —» NaOH

qlm-mmawamminwmmemmmml
QTS n T IR 6 ST nfo ST TAGTH 42 6 TG FA |

wwwﬁmwmﬁm«mmmmm«mﬁwﬁmmnwnm
ﬁﬁ?wmwﬁmwmmmnmﬁrmwwlaﬁmmmﬁfﬁﬁ?w
T ST (T G NI Y (TS mN p, TS TETREH & 00 T |
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iR TIF e¢ae

> 1 [pe ROIEFITT @I AWI0ds SR (e 1 (IR AW ARes IS eraemiy e A
@1 AT 4RI SRS 1TSS AN (T 2CTRG (@ 3, R, © I 2971fi) @7 51 |

SRR (AF A T, FIACE 1 (T Ag. 1 R Cu qR 1 (T Cr G ARES 26T T
UG 96500 C, 2 x 96500 C R 3 x 96500 C R &aEw < | PR O FHE AP0 Y

e | e,

Agt  + e — Ag  qF@ MR AmEE 1 x 96500 C=1F
1 e 1 @™ 1
Cu2* + 2e — Cu; qUFE IR &0 2 x 96500 C=2 F
1 am™m 2am 1 am
Cr3t  + 3e — Cr, T fge &TAEE 3 x 96500 C = 3F
1. 3 am 1 G
THER 1 (I GF-4IGS TS e 330e 1 F R aoamem |
1 (I 4RI SR fRwfe® $=0e 2 F Rgpe a1 mAT

1 (T fi- (AT S [{enfis F30s 3 F R Qwmem |
WO T, 96.5 x 10°C e o> Sfe-Reay @10y ek 26wm 30 e AIeomyras oA
mmi C‘ﬂFTAg,% mﬁCu,% R Cr WiR 1 (NF/ (419 SRR 5% | G Gt SRige
A RN FTRICE S @ TSRS TTeF A T8 (equivalents) ITTRA |
YIS PSR TR : (FIAT YDA T FIOR SfGR-RTa (1Y 93 FIRICE SR JAT I TS
A 419 S 2, @ AT b Tres A TS AT | AT GF (T 8 4IYF KHIGF BIS TPAS
T arofba TS | N, Cu 3 e 1 IPTRS ©Fred = (63.55g + 2) =31.775 g |
30 | TG L@ ARG RCARGT SIS oo 331 7T |
Sfbe-Rrare AT TS, GG qF (N FORAE b T& IS 1F [mpess awmes a7 |
G (T FIIOTCAR IR T STITSMHITET FRAT, Ng
GG BTG 51 = ¢
. Na x &= 1 FJRITE = 96500 7 (C).
__96500C 96500 C
© T Ny T6022x103 ,
oI fEIRge TRae biceia AR RSy A8 T 1Y TERGER SR T | @ (9T
FIRITER G Sread (@IRIT T R &S =0 @, 1 (I Z0G = 1 IS (F)
TPY-8.b: 5 SR T@R ofe 60 NG 4@ CuSO, HIto e 5Pl T
SR F wifemre o1 RS 242 [Cu = 63.5) MAT
TSl : R faee TER @ FIRICEH SN A AT FACS T |
T : FHTCS (WIT FTH, t = 60 x 60 OIS |
Sx60x60  36x5

. oIS Rgrea AffmM, Q =Ixt=5x60x 60 C, Q= 96500 F = 963

FAR ARG (CuSO,4) @7 HI Sfbe-Rremra Cu2+ wre gt Renfas =z
Cu?* (aq) +2¢- —» Cu(s)
2F 1 (M =63.5gCu

=1.60245 x 10719 C

F


Mobile User


ey TIRR-T917 *@

e W0, 2 F fye o #fees =7 1 et S99 = 63.5 g Cu

36 x5 3 63.5x36 x5 :
e F e T e 1 = W-gCu=.5.922 g Cu (2m) (¥&9)

TNYFFS TEI-8.5 : CuSO4 FITH TIMA 160 mA R 40 min. TR HFEAT FA A
SR RS AR R TR ek T

Y : 0O, t = 40 x 60 CFS | [ggreg War, 1 = 160 mA =0.16 A

. &g fagrsa sfamrd, Q=1 x t= (0. 16x40x60)C=%§5 F

CuSO, FTea Sfge-Rrsmea Cu2* SR A ke =

Cut(aq)+2¢- — Cu(s)
2F 1 &=

TR 0o, 2 F Ry 7= %S 27 1 (T Cu 4T, 6.022 x 1023 5 Cu A=y

23
384 6.022 x 107 x 384
FWW?@G@@_— > % 96500 5 Cu o=y

" 96500
= 1. 198159585 x 1021 & Cu =71y (¥&7)

TS TPUT-8.30 : AARFORS e 7Y TN G0 T AT ST TOTT S w0 R
IR A SV ST @ BTee! 250 mL YRGS F7 ety T | Reggees wan w7 f&@m

AR : &CS, oty Hy R e (S raismar @ 51 250 mL = 0,250 L

]IE 1 (I Hy = 1.008 x 2 g Hy MCQM«n/Immwmiﬁr
wfiR22.4 L Hy=1.008 x2 g Hy @) 1T ()1C
- 0250 L Hy =128 222 . 0230 o H,-0.0225gH, [(M162C () 1602x10°°C
fawre RreeIesT HY @3 Riemet f 78 10s €0
H'(aq) + ¢ — 3 Ha(g)
1 @@= 1 =

1 G RIS 7@y = 1.008 g
. 1.008 g TGS YT FACS AT 2F 1F == 96500 C

96500 x 0.0225
- 0.0225 gﬂmwvmmmmr——]%@— C=2154.0178 C

R e, Q=1Ixt; .. ﬁazzwtnrm,h% =%’é—gi—c =0.5983 A (&) | (%&9)

TAAFS FT-8.55: 7Y Hy S04 RES +firs Pt it Mmow 3.0 A Ry 2 01 TR RS
AT | TS TS AW A SfYe-ReaRe I R STP-TS FS SRS Hy 7 8 O, 1 Beoiy 73

YT : 7Y HoSO, Rfs sifire Pt wfveam 392 303 ofpe-Rrseree emee-feme e
FReaa’ 2T fwet
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SR A a4

Sfte- e : 4H,0 — 4H* + 40H-
FICRATE ezt : 4HY + 4 — 2H,
WA S Te)s — 2H,0 + O; + 4e
A ofeefRered  : 2H,0 AP, “ah, + 0,
36¢g 2 x 22.4L (STP-Ts)  22.4 L(STP-T9)

TS, A1RS WG gres A, Q=1 xt=3.0x 2 x 60 x 60 C =21600 C
TP WS, ACS 4F 2, 4 x 96500 C Rigpe &A1z 36 g <Ny Reefis =

36 x 21600
2% 96500 820145 g A

STP-T® oty H 151 6 O, -3 SRS steiy :
AP TS, 4F I, 4 x 96500 C Rgye QW2 STP-TS 2 x 22.4 L H, Beo =7 |

2x22.4x21600 L
4 x 96500

R, AR TS, B4y O, R Wiwe H, IR Nds o7 |
. T O IR RSH = (2.5069 +2) L = 1.25345 L
B : AN =2.0145 g, Hy =2.5069 L, Oy = 1.25345 L

FEAIAFS TPTT- 8.5% : PrTeR TGS Gt Tofies 1.5 SifRicza Rge vow 4o3 eRiRe 301
1.89 g e Fp1ere ARes z3r

T : N I, T = t OIS |
G S Prferas = = 1.89 g
A& @G gy, Q =Ix t=1.5 x t (C)

amﬁa@mwmg*)ﬁwmﬁwﬁwm

. 21600 C e ez

<. 21600 C = @]z STP-TS =2.5069 L Hy |

Agt(aq) +e S eRe (S
1 cre 1 = 1 @ =107.88 g
TR 1 G Ag (4R 107.88 g) SRS 200 1.0 (N 2TRG L0TSH |

_ 1.0 x1.
- 1,89 gﬁﬁ%ﬂf*@%% T FCTRG ATATE |

6 10%1.8
. CB fergren A, Q = 20200 ’;07 8; 5L 1690.63 C (&)

__Q  1690.63C
T15AT 13A

WRRQ=15xt; ..t = 1127.08 sec = 18 min 47.08 sec (&)

FIRA-T (TFIF) -09(F)
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eav PIA-fET sia

TAYFS STEI- 8.50 : R (IT) SIS 730t 0.120 IFRIE R F© S I3 ks
JA SN 1.00 g IR RS T2 [Cr = 52
T : @RI (111) WA fReres AReae e -
Cr3t(aq) +3¢ —> Cr (s)
1 o 3 o 1 e =52
wdfie 1 et (@FIRET (Wi 52 g Cr) RS 2o 3 (e ARG TS |
FeAR 1 g (FIRATT S Z0S 3/52 (VT RTRG ATAEH A |

9650
. (5 fRgres #Afm, Q-'—Ox—3 C=55673C
55
WREQ=1xt, . t % o?;(fi — 46394 5 = 12 hr 53 min (%&)

TITES TFYT-8.38 + RN (III) e G301 0.0422 A R 1 hr IR 2RIRS TR F071
FIRITS 0.0275 g GRS RS T | GHRRIN ST 51& F$6? [Cr = 52.0]

Y : (G 3. t = 1 hr = 60 X 60 s.

e)IfEe (G fagyrsa #ffs e, Q =1x t=0.0422 x 60 x 60 C = 151.92c=135615—'g§ F

ﬂﬁa@mﬁmmm AT = 0502235 0.00053 (&r)

Cr*t(aq) +ne- — Cr(s)
1 @= n Qe 1 =
1.92
0.00053 CFT (IR SRS 20O TSR = ;565()90 F ﬁi}%

15192F  _15192 _
. 1.0 Gt ez 5fRes 2O TR = 50507, 000053 51145 T 2T FRIF

. (IR SRR 51 43 Wi (@ S T Cr3t (TeR)

TS TU-8.5¢ : 2 SOI=E Rege 1 w01 IR e REMCT AgNO3 B39, CuSO4 &I 8
Crz(s04)3mvsf$erﬁmmwwmmmﬁmmmwmﬁﬁ
M | [Ag = 108, Cu = 63.5, Cr = 52

ST : R R R fRagee s wh;

@ Agt(ag) + e — Ag(s) LIWO,t=1x60x60s
IF lam  eRfye Ryyres Afawm,
(i) Cu¥(ag) + 2 —Cu@ g 2 T 3505 GE

2F L 2x60x60F 72F
(i) Cr¥*(aq) + 3e —>Cr(s) =7 96500 965
; 3F 1 QU=
(i) R T TS, | F Rogye w1 s 20 1 (1 Ag 9fiR=108 g Ag
_T2F 108 x 72
g5 D S W =g o g Ag=8.058 g Ag

FTF-T (ZFI) -04(%)
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oG T 9%

(i) T FTFI S, 2 F g 71 7%e© =7 1 @0 Cu 5= 63.5 g Cu

12F 63.5 x 72
g5 RS s 2= == g Cu=2.369 g Cu
(iii) T AP WS, 3 F [y 241 ifaes =7 1 (01 Cr &R =52 g Cr
72F 52 x 72

- 965 e =d s = = gCr=1293gCr

3.x 965
W :Ag=8.058¢g, Cu=2369g Cr=1.293¢.

ﬁﬂnﬁfaw-ss : FIIAICCH ASES I :
FP1-8.% ¢ Ni (Nog)zmarmmmwwswmwﬁmﬁm 30 fif{G T

mwm:mﬁﬂﬁmﬁmwmvml 58.7] f8:2.737 g]
APTT-8.50 : STFRIRIN THZE @ TIRAFMEEA TS Fee 1.0 x 105 A R 8.0 h TR SE
A o fPrem SR SeAfve 2tde - [®: 268.6 kg

STGT-8.5) : HORTNT 1S GLIFAPT (NCHCMR & IO (53 0O IR | I AR 419 o 10 &
(BRTRA &AF (T &TeTel TS oS 1ataid (Audt) B0 (RS SUTCATG 929 e 5.0 A Rigge 10
ﬁﬁvwmwmaﬁslogmm 40000mma%w3cawﬁm IS JIZS
A’ | [Au=196.97] : [C: 816.40 B3]

TPU1-8.03(F) : FeSO, @7 Hard 250Aﬁqm 40 TG ST 40T FICATE T &N 4IS &
A2 - [B: 173.61 g] M. @1, 203¢]
w—asq(w‘) FesomaWSAﬁmmﬁ:ﬁmmma?mﬁﬂmwmw
A2 - f: 0.868 g] [. @L.205]
W—B.bi(ﬂ‘) : CaCl, G953 5 A fa7= 10 min SIFA1 F051 FIRITE F© QA1 41 G Q2
f: 0.622 g] [$. @. R0%4
TPYT-8.5%(X): AgNO; ¢ F304 6 A 7R 40 min BRI F0T FIMCACE TS &N 419 T ZA?
f®: 16.096 g] [NwPT. Q. 2034]
APY-8.59(F) : mmmwmmoswnfbvmﬁmlwwwmowm

49 &1 27 | oa Ted S 24?2  [®:31.63 g]
TPTT-8.59(Y) : AgNO; 97 53t 3 A Ry 10 ffSE 51T 3801 7101w 2.015 g Frerem fes

m;ﬁa—mwmmemﬂwﬁamﬁmm|
[8: 1.11944 x 10—3gc—1 108.02 g]

TETT-8.39(71) : CuSO, G7 B 30 5 T4 0.5 A e @4 SFAT I0T TS 0.2964

&Y FA G T | FAN SR AFRIAS DT $07 [®: 0.000329 g C1]
TPTT-8.99(F) : CuSO, 97 HItH 0.25 A Rige 1 Wb‘fﬂﬂrwoz% g T AT &
T | TAAT 1S ©F 397 - [®:31.63 g]

TPPI-8.38(F) : G RGN 4199 ST 1.60245 x 10-19 C R =3z 901 o3 @ 419w
I g GRFT SR Bt s Ry oAz 390 2 [®: 96499.5 C]
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e¢vo P58 g

TPTT-8.38(%) : TS CaCly (T Sfve-Rray 4&fers 20.0 g IR wﬁmww
e Aae 232 ['8: 96500 C]
TPT-8.5¢(F) : 3B AgNO; B 50 min TRR 0.20 SHfwme =fesr>fy fage owmn e
FICACT TS “AfTre e Afees =32 [Ag = 108] [®:0.6715 g]
TPUT-8.5¢(X) : AgNQWWSWWWﬁERlOﬁﬁFWWinWW
sifaarel Brer @ T PrTem *7m1y FITTE HAWs 2042 [®:3.3575 g, 187.211713 x 1020]
TPT-8.50(F) : CuSO4 97 FI 15 min. T TRL 5 A Ry &1 ST F0T FRACT 1 AR
P & 242 [Cu = 63.5] [®: 1.48 g Cu (a)]
TT-8.30(¥) : WWWOSAWW&WmmmmmmﬁmW
ewﬁwmmwm? : [®: 0.0987 g, 936.0179528 x 1018]
- PUT-8.54(F) ¢ Cuso4m2mﬁmﬁﬁmmwmwmz3ssg.
FAR RS FTA7? [Cu = 63.54] ~ [®:59.94 min 2, 60 min]
TUT-8,5a(Y) : TS AICI; Sfe-fraraa saf 1.5 A =fea Rige T 0w [ SFAT F0
FICACE 1.6 g Al 41T & 03?2 (Al 92 Ak & = 27) ' [®: 3.177 hrs]
TATT8.5%(F) : H,SO, 47 #1Y G0 Tforca 2.5 S #ifem Rure sroweet st et S
SIA@R 6 BT 600 mL ZZEITE A7 TeAR 2022 [®: 34.46 min]
TPI-8.5(%) : H,S0, fiffs «ifiw wgfies arfbam efosamas S 1.5 €757 Ry 2-1fXe s
SV ST 8 BTEA 500 mL ZRCGICEH T Sl = | Rpred e 9 fewm . [©:0.7978 A
- TE-8.50(7) : HyS0, RS sAfiw wfira sifbam ofy<acas reex fRupe &1z wa STP-1S
500 mL Hy 57 23T ¢ | TS TS FoH 78 511 <541 232 * [%8: 4308.036 C]
TPTI-8.50(F) : «Be fifrs A wafca 10 A R 3 B 13 GRS €3 SFT I IS
WWWW?STP-NTWHZWG O, 1 ooy 24?7
[B: o =036 g, Hy=0.224 L, 0, = 0.112L]
TPTI-8.5b(8) : 100 G 407 10 A R e ff¥s 2Nfre 511 3201 STP-TS $© WA Hy
eoziwmmv - [E:Hy=116 mL, Oy =58 mL]
TPUT- 8.55(F) : mcmwmmzszmmmmwmmwﬁmwmw
@ 32 R oo 7A CuSO, HIT FAR SIAIE JITA IR Sfe-Rease I 1.26 g 91
FRATS T | (117 FRETS (AMTTea et T e 62 | [Cu = 63, Au = 197]
: ; T®: Au ¥ IR 3T = + 3]
awr-ssa(w‘) : AgNO; % T B (@ AR Rgre Sl 90T 10 AW Ag OISR ol 2,
«F2 oA RR (IS TR JAC ST FACT 6,08 AN Au S TN T | @ (o1 FRC (oI

WY 397 [Ag = 108, Au=197] | [®: +3]
FPYT-8.20(3F) : 1 FIAITE SFGR &M F© &I A W @ (FAP S bTE I A?
[Fe = 56] : f6: coramt = 2 8 g; (¥ = 18.66 g]

_ TPY-8.30.(¥) 1 mﬁcmoz‘wwcwwﬁwﬁwmwwmmmr
[®:5.79 x 10° 7]
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SR IR (92)

TP1-8.30(") : CrO3 93 WA B0 SfGe-Rearsre! fAy saet WS Cr Seslyy w47 T -
CrO3(aq) + 6H'+6e-—Cr(s) + 3H,0 <
g 12.5 AWWW G TR BIFA] I 15 gCrv‘Mﬂm? [Cr=52]

[%133615s]
AP s-»(ar) ostmmazMNn(Nog)zmamﬂAmﬁmeon%rw
BT 31 20 SR Reeeein o7 @ {0 G F 2632 [Ni = 58.7) ‘ [e: 1.172 M)

FTPYT- 8.33(%) : o SRR g Wt 20 57 Al €10 BeeiT 30 | At S TR 30000
GRS I T, OE TS A TS FIRNE e ¢ o =z e erares 23?

[159=1000 kg < Al1=26.98] [®8:2.22387 x10%F; 7.15 x 106 A]
TPUT-8.23(F) : =T SR B0 160 5 TR 0.1 A *IfEa fRgre SFRT T SIS 0.295
g et e = | @ feat e BTt 97 [Ni = 58.7) - [E:Ni2Y

- PUT-8.33(X) : AgNO3 8 Cu(NO3), 97 76 533 9t Fife IS I3 Sievd Tgfry fegd
e gz w1 231 @ s RS B39 (X0 0.705 g FO JNAE TS 0T Q2 FI (F H

sifeet Prerer s =@? [Ag = 108, Cu = 63.5] [®:2.398 g]
TI-8.%9 : M'SO,4 F39 8 M"SO4 HITH 50 T8 e 5l Fwet g fog ofvwana oy fog
Wmmwwmm| [3. @I 050]

, [M' =108, M" = 52] [®: wererad feger Fiad]
TPTT-8.38(3F) mWCuso4mmmm@wm1mw1zsAﬁmm

A0 FIATT TG Cu ST S ATI? [®: 14.04 x 1021 5]
TPTT-8.38(%) : mwwmﬁqmw&wm:wmawmmﬁm
TG F© RS LETRGA oIS A2 » [®B: 6.2404 x 10185]
wwr-sm(*t) Almmzwﬁmw&wwmwmwmmwmv

: [®:4.16 x 1018]

w—sae(v) : 30 0 TR 1.5 A 7R (PITAT R0 ST F30 BIFHT F0T FICATT 0.8898 g
4P ® 27 | {rofa @IeTe! 2 2 «F ARIRE ©F $6 A7 ~ [®: 63.592]
TPT-8.3¢(R) : G (97 AR ©7 112 1 4ol 7o @i gaedt 1.5 A fagye 15 RfAG
I AT FICATT (.788 g 419 &1 27 | & *7eifbrs wrofow @rere! Fo7 [©: 2]

8.8.8 HALI WHE AT Sfbe-Rese, JeiGre Rfemm

Electrolysis of Aqueous Electrolytes and Electrode Reaction

L (I *ifeT fr-Rray @res @b T@ FBEw 8 I Tw SRS A @, A7 NaCl,
YT ETFGTC AT (7T 3727 | G4 Sfe-RTaTeeT FIBRA FIMRAC (A0 FETRG 2R FA 4IPS
RS T GR TARAD AT ZTTRGH SIS FC BIE WA #awre Foieiis o7 |

fog wmfass Qe s Fatd «<Ifis FIGRER @ SYES AT | (@99, CuSO,4 97 T Fte e
A TS 7o FCRW A GG W @ HF, Cu2* Ga 75 SHARA I ¥e@ S@T @5 OH,
SO A |

H0 () e H" (aq) +  OH~ (aq)

CuSOs(ag) —>  Cu2*(ag) + SO. (aq)
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eu : PO sia

mE@Q—ﬁmmﬁmwwmmmﬁfwmecu%wmw
forcs OH- W ¢ SO7 Wi 4IRS T | €4 FCTE (oTite Tox (AT G T4 (D ST
fofers e 2@ Q«Wcﬁw@wwmm«rmﬁmﬁm%ﬁmw:mw
fora <3 faore o *I0de e4d | @,

(3) SfeR TS TS IR A TG

(3) S R FaTe FIBT '8 SHINHTRR T SIS

(©) SFe-GITE TITS ST &S 8 SIPHIH &I |

-y | Sfe FIFRAE AR (Electrochemical series) : SRR T e RCAE DIETS RS

Weﬂa%ﬁmwmﬁwﬁwwmm,mwmmﬁw:ﬂu «q i
mmwmwlwmmWammﬁwmmu
(4T T SR 8 ok A6 SREfES Arere T 1] By (TGS SR 3T R AS FI
Wﬂmmmﬁammmaﬁmﬁwmwm GTePTR g+ (arR | e B39
U T SRR SIETE Q6T SRS T O 4 e RS |

_ aM-8.3 : ofire A Hifves o
ORR SHeESt  ere Wi | | S FAfaFet wirare wdRfart

K +

Ca® x : 1

Na* | M™+ne—>M NO; | orae NO;—>NO, + 70,+8

Me? WIS §029| =emm | SO{=»S0,+ 0,+28

BT R 5 | e SN

A _ qrga e || Cl i Cl" —»>Cl,+8

Zn* fawee g AR Bl'— e | Br” —)%-Br2+ €

L TR gy | aem) | T > gLt E

Sn?* M->M"+ne” | | ' b =
5 il OH" 20H—> H,0 +50,* 2¢

Pb

H' (31,H,0") ( ’7))\

Cu® § : DP\T ’),(b

Agt

Av?*

T : @A S ReeEr gt Na* @ K+ ST ol et Sfr-fAreaeas R & Na'
Wcmim@wmmmﬁq@mlm:WNamﬁwmmomwwmmﬁq@mm
ST T | I Sf%e A TS Nat qage K+ @@ e

Nat +¢- —— Na;- Ktte—>K
mwmoweNo;w%ﬁsWW-ﬁm«%mwmowm
@WWWWWBWWWHZOEQWWIWOH‘WW
2T 7 GIR NOQWWWW‘WW@WW@NOZGOZWWI

1 = 1
20H —> H,0 + 502+2e';N03——) N02+'2‘02+e'
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fee T ebo

FIFAS G Cl- T 8 [~ TR AT SfGR-{TER0 AT AT [~ ST SHIAIS JARGH Oy

mmﬁavsm|a«ﬁml—wmﬁq@wmaﬂacrmmﬂﬁwmmw:m
2IF—> I, + 2¢7; 2C- — Cly+2¢

| Tl SRR TR @Ol Wsﬁnmmﬁwcﬂmmwﬁawﬁm
G @ SRR TN dS[ @ FHEFA 70 | @IF, 0.1M NaCl 7 T a0 Fr9< S OH- @
T AF 107 (W L1 @R Cl-9d g9t A 0.1 @ L1 sidie Cl- @ g99i@r OH- O S99i@ie
T 106 @ &f¥r | ofdr IpIRfF TS OH- WA TG Cl- WRwa e 267 OH- S+ STt
BE® 2eT Tfow; g i @R AR CI- SIEm SIe SIS 20 AT | 992 T PbCly <7 &
B0 Pb2* SRR ¥l H3O SRR Sasi@d (508 Sad (@ A1 ofee-Rraaees s H30+ «a
TS Pb2t WA FIANTT SR 2T |

© | efteaE &S : SfvranT Tz S oFfe S T ofes AT AW SRifkeE
frarwe Gfe@w 96/ 1| @TW, NaCl 93 T 39t (4% «919@ S HY @ Na* <its) 2ifbam ofewmm
I I SfYe-Rrewe e IATT SR IR T wfEeE wo HY WEw, 51eye @ Hy
NI TeAR 0 | TG FICATHTA R 7S T ST HF 7 A0S Nat SR S0t 5169 27 | IR
GUFTE Na+ SR ARend A0 e Bier A k39 Hg.Na 0¥ I3; B0 Nat S Renfee 26w
IST (T T |

ﬁmﬁaw-u : O FFTHfS Pifefefes s :
-89 : ﬁmmmwmmmmn

@) mmFeHeAmwwmmﬁmmewﬁmm
2[ERGA A2 I SIS TS A2 FIRT IC |

(¥) A Bt Zn2* @ Cu* SR AR | @ FIet Rgpe 5P S0 (P SIS St BT 2

()  CRICAT SR BT Cl- @ I~ SR TR | Ry ST T4t Gl SIHeb SIS et S1es 2032

(%) 0.1 M NaCl < &I g9t Cl- ¢ OH- W bR e | [gye Resmesiet @m s st
VUG I ST AR FEA |

(®) PbClzMWWPb“WGH*WWWIﬁWWW@WWW
IS 273 O 1T T |

(5) P NaCl @3 539 1 IRV Sfoe-Reeseer [t @ | arsm Feeefs == (Hg) ¢

| STrefS TR e | ,

8.8.¢ P Sfbr-Rrsrw g7
Uses of Electrolysis in Industry
T ofbe-Rrrwer e IR wite; Rerw F@ ofe-Reswdr s ([iey arer fwsm,
SICERECE T O WW@WWW&WMIMWWWW
fg Ir7=7 S T T
> | BT *%fers oifeTe NaCl 3 ofbe-Rraes cnfeamy 4o fommm |
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evs AT g

3| TSR FAT G NaCl @7 & Ja097 Sfee-Reesed 5% e NaOH, Hy, @I
oA L mAT(\8-19

© | NaCl 92 & FaeiR Sfee- e G @ess (1), NaClO BeAmH |

8 | %F1® CaCl, @ IeT® MgCl, <7 SRpe- AT TGN Ca g 8 Mg 4Ig o0 |

¢ | % T35 A TR (Al,O3) GF SRR SRR 49 &I | -

o | SR T A TCTRURICER 1 OTUR AT Farors HoR {Ted 67 (0 8 (IR
U (AT =T |

8¢ Yo vawer e
Reactivity Series of Metals
T i, PR REFITT RGOt B (G S S R | SN G ST
SRYTSTT TERGH a2l I RS T g7 ARYS ARES TS AT | @ 4req S e 26w
2TST (IR AFAS 6917 fASq 3 |
* g efSyem AT : aRe-Rerd Riwn @ fow Rfermz 2T «@-2fPgeT (Single-
displacement) ffew | g7 el qas-afegem Riew 7=t < ¢ e H-gfegeiq 7=
AN T | G SEE TG LI T FICH AP 2 SGAT 3 | ~
4Ig TR N T PeR H R 3 2SI : SO AT ot 1A (1) 97T @R &4 2A (2)
@@ Ca, Sr 6 Ba 49 &3 RFGAPTEITT 2N (AT H, efSFe F0S =M1 | (T, ' \
0 +1-2+1 . <9gc F1-2+1 0
2Li (s) + 2H-O-H () ==— 2LiO-H(aq) + H,(g)
T A 49 Al @ Zn & @ R oS Jfas o o s v = o Gt o e
ﬁmﬁzmml

0 +1-2+1 <100°C +3 -2+1 0
2A1(s)+ 6H-O-H () =—— 2A1(0-H); (s) + 3H(g)

O T T G g @ Ko @ B (Sn) Foraw e Rfewmr e 7, 71 dfSre gIe Ml
<71 R 90 | TR AR T GBI JRre HY SR Il &R 4 |

+1 +2
Ni (5) + 2H* (ag) — Ni*(ag) _+ H1 (@)

FRCETH N G (1Y BT 8 (IS (IRl SRER A1 @ e (e H, afogeR TS <A1t 1|
T TR R A9 2T RS (197 O.N. RRET ¢108 (@wery) @k N @ «fSes HF S <1
wiee (RfFr eitg @t O.N. FTAR) |

* W ST 41Q QR G0 O 4TST SIS &g :

T SR AT WG IS FFTST T A I | (T el
A e FAR (1) STECEE G s 4rg we GO e | ey T R
7T TR T {3 AT T T IR G fETw woed oo S [
TR ST & TR | 7

Cu?* (aq) + SOi' (aq) + %n(s) —»8 u(s) +Zn?*(aq) + SOi' (aq) fom-8.b: €IEW wfapret A3

T : T OYI AR MOTH (TR HAGTOH PP MR PR TR I
Waﬂmwmﬁﬁwmwlmmmwﬁmmmﬁwm
I AT 4rere I R g o =R | (T,
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SR TR MT C\—’Z. \@ eve

Cd -

NAT( 20—-2)
ARM-8) Hemrer e
D <9
K ’"ﬁI;IIzo () 2Li(s)+2Hz0 () — 2LiOH (aq) + H (g)
QT & - :
e oo Ba(s) +2HyO () — Ba(OH); (ag) + Ha (g)
Ca TS AR
Na
Mg
Al
i 53 H,0 (g) .
é 4 @RH,@  Zn(s) + 2Hy0 () <& Zn(OH), (s) +Ha (g)
of et
E Cr FCS AR
E Fe

LG i SR (aq) —~SnCl; (aq) + Hy (g)

Ni H, & gfsxtsm
Sn FATS AT : ;
@® T (Pb) (T o7 fMTaa 4IQeTe H (TS WfE 1fard |
Pb <« : ©1} @@t H,0'8 HC1 (V3 H ¢ @if$g#« FA0S 7 |
@ 'H' 47 o7 Qigeten H (Ire 3 e | o @3t 06 HCl
@ H @ efgem F30s =i |

Cu ) et @I
Hg) |PHAma

- R 419 Hy e MAT @ -29

AR TS
Au <l MAT w,ﬂ)

qIgR Afermet Hfives ooy :

(3) 4ox el Bifire ey «ea IR Awrer @b T o TR )| @ Bt @
{I9d SRY TS ST O FEAS! 6T MIPETE T OO @ | (T, evig Serwer Bifteer Li zeem
TR A ST €19 |

(R) @ e Bifter (I 1 T, @I Y ore SRk e wreft e «7 faes =iy w0 A
TR 7R T @ T I Mo AT G 2oy Fa0s A | s @ SRS QP AT 41g
RERe IS AT | @, Mg 49 @A ZnSO, TR Zn2* WHNF, Zn €Y ¥R FeSO, 2 Fe2*

SAACE R Fe AT CuSO,4 @@ Cu2* SR Renfae sars +na |

ZnSO,(aq) —> Zn®*(aq)+SO; (aq) | FeSO, (aq) >Fe?*(ag) + SO; (aq)
Mg(s) +Zn’*(aq) — Mg?*(aq) + Zn(s) | Zn(s)+Fe?*(aq) —>Zn*(aq) + Fe(s)
. Mg (s) + ZnSO4 (aq) > MgSO4 (aq) + Zn(s) | .. Zn(s) +FeSO4 (aq) - ZnSO4(aq) + Fe(s)
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ery PR o@ RMDAC

(0) €rex HfFze! fifde Az 7= Ko ¢ 16+ o Bire w0 7w | Bifvres eona s:7gs «rg
T RERE GR G FIERE e GR 79 S9e 77 | Fiftres o s@ige 1o 76 Res aR ama
FORA SCAFIFS I A R T GRS T | G AT 4R IR TG Qpre 2Ifes =7 | @, Cu

{9 I A 419, 6 Cu2* W 7 Taacet K1 G390 (03 WA & 301 |
Cu2* (aq) + 2KI (aq) —» Cu (s) + I, (aq) + 2K™* (aq)

(8) Herwer Fifaw Sfowaita Fare ¢ wyiAre éRTe g ane | sfes e et hame ¢ 3%
Sfex qrefb FrTAeHe 9% <7 |

(¢) arox Hfaws! BHifare H @7 @oita SRYS (ot TR e @w= g HC1 «fSted H *aarees
gFS efegfre 31 HY SR [efie swrs < | g Sfitg H @3 fs skfys aroetema sma HCl
@I R 303 7 <l HY S i S =)

(v) Hferer fface H @3 faes S&fge 4roeteT ae, Cu, Ag, Au T971fw HCI «fSres s [fewar
FATS G TR e @I, HNO; @3 St ey R aer SIs =2 | s St (e &=
[ Ares] (5) Cu, Hg, Ag 417 wreiedf =1 12w e 5Ags T RGBS 774, NO P ¢
~ 3Cu + 8HNO; —>» 3Cu(NOz), + 2NO + 4H,0

'3Hg + S8HNO; — 3Hg(NO;); + 2NO + 4H;0

_ 3Ag + 4HNO; —>» 3AgNO; + NO + 2H0 ;

(R) FESF 3t 1 mol *MF HNO; ¢S 8 3 mol *1F HCI «bres et 31 (Au) FI9S = Gt
SR TG (HAUCL,) oA R | 06 A GREA Cl-ow1g & T e ARE @RI (AuCly)
 TBeol] 0 R M9 HCl 99 30 I 20 (Il S5 e (HAuCl) Tofd e |
'~ 3HCI + HNO; — 2H,0 + NOCI@xtfm@mes) + 2[Cl]... x 3

 2Au + 6[C] — 2AuCh : -
. 2AuCh + 2HCT. —> .2 HAWCK

8.Y | YIPH TFANTTS HferroT AT
Comparative Reactivity Tests of Metals :

TOR-8.¢ G BT (UF S (GCAR, {99 PP AT TG &) ATGTREA AL
ffeq ot sy Afas i =k HCI «fSices 7T grgvmgrea i a9z w41 319 | arta #41f @
HCl ¢ftes H+ SRW 4y 7/ [Reifes 281 qrior sivs Faw qrp 7 53 39 Aaw 4o S
frefes 2eTR 3o (TS AFTor T T S I |

R Wﬁ?(Pmctical)
AW RN : :
L
AR T : YT PP AHAST ATt
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iPad (10th generation)
RMDAC


ofee TR ey

TS W AT aed w«mﬁﬁwﬂmwmwmwmwwfwm
wwﬁmﬁ—mmmﬂﬁw—wnw%ﬂmwmwﬁwm HIGF SEFHCA FICT

ﬁ_\wr@sn
mmm (5) Zn CrEA A, (R) ZnSO4 B3,
(9) Cuqiga 4rs,  (8) CuSO4 B3|

e TNt : () FR-20 |
FER 4R : (5) Feva f5a-8.5(F) WS 3fF [P CuSO4 739 W TS Zn 49 4TS TS GR

fFgFa @I el
(Q)ﬁ@zﬁmﬁrmsmwﬁmuwwwwﬁmmm(fim-sa(ar)n
(0) W G 7 e RFIE (F) AACS AT CuSO4 FIH
e 3 el AT AR GR o Aol I TR | @7 TR
o oiTea ¢ W IR I o R | RS = : Zn
S WA Cu2t SR faema |
Zn (s) + Cu?* (aq) —» Zn?* (aq) + Cu (s) [ 80¢
(8) ST fadty Riea (X) TR ~refb wrifef$e e foar-8.5 : mmmaﬁwmm
wde, Cu /&I Zn2+ SIS fReifirs Faes «Aea 7
18 : Zn €19 TN AIg S NP Hferq AMfas |

FrefE F1E-8.0 : YISR Aawro! AAFRfeF: ‘ '
o—8.br : mm%wmmwﬁgmmm%ﬁwwmm«
e : mwm(o)s(a)mcmn

8. A we-RfdFm ¢ Ree wé-Rferar
Oxidation Half reaction and Reduction Half reaction

st wrRa-Reme a1 ey R ot wet few | @ st Remesa T[0T ot @ o[
RO T FERER @l T A0 | O e s frow R wd-RitR 0T | - wié-
fafema ¢ feme wd-ffewar )

e 4R : ey R Rees @ 2ERGH O 900 G mid of el 301 A | e
ERG ST I TS T | TS RETacaa SR Amne@ O.N 3 o 1 e Gt WéRfew 3 |

Rz SRR : Row R one 39 LG S2UR 0 a7 R anew srmf Renfrs
W | TS TR T N O.N I AN, e e wd-fRfera 07 | @we-

fRRIE @ CuSO, G f&% 41ga S TN O &% (Zn) 4rg 8 Cu?* (aq) WRW 99 T
KRG M-I NITT R M6 R oIS T Zn €199 Aewwst Cu €197 o o & |
oS @t feeg R | wd-Rfemne e Rl Sawes @ram

Zn (s) —> Zn?* (aq) + 2& ... femraer wrd-fafe)

Cu2* (aq) +2e—Cu (s) ... [ferrae wid-ffeman]
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ebb P79 o

By R (AT @RI T, qUTa TR SR-emIe 9050r | oS @ Torys fiww R | «@
oS ey R e wificy e @ (Galvanic Cell) 31 (%1 @1 (Voltar cell) 0o
39T | :

ey R ¢ eeifae @I : % I, el fa-8.5-9 T 8 REmren Wy =T vy
Rfenfe (Zn/Cu2+) Tthrr 3% Rita Gk 7IIR IGTH | O @ ot Rye Beoty w4 9 W | g
few Rivam 76 wi-Risms e o webe o A5e RS oF w1 7@ F9T, o g JRAER
TGT TR @R G (Zn) (0% &1 (Cu2*) <R s 2603 | oot B 2]l sl
I PR IR R =TS Wi 1 = | IR e 7t Wi 7S owe o e
TN W IR GRS TR NP ¢ [ w618 =0 =7 |

SYRIR I AETFET, WHT-NEIT @ Ry -

SR : sETeE @I efell Sy v qrey nefbre R A1 TGS (electrode)
T EOIF (FIER ¥ DS ©fYe WAEF WIAG (anode) G- EWYS T SeRAT
FINAC (cathode) 0T |

@ *Ned TR S4-Rie w0, b e @R T R @ it Ko 4R w0, @i
R e 77 | 2o W Sftea (electrode) et 41T WGTE @ A9 TR G99 (1M Fa)
N Ofe-REITT (electrolyte-a) RN AN =7 | G WP (half-cell)-cF ¥ GTP (salt-bridge) wrt
& T | o3 4 oo ot =) MAT

R COTY : SfPLINT JIFS #[ G1g T KCI I KNO3 I NHNO; I NazS0; @@ 0:1M
TR G SR SO U-WIProR I1eT | «afod L D1 ©FS A | PRt GTd WG A Wl T
I FIA AT | (5a-8.50)

RS GTEa 0af¥iB : (3) T GTETS IITS SRS RO BT @ SRR ARSTae! T AT e
F T AT |

(R) Sfe=-fRrerafs Sfee-ticen ga wfba A et & s =11

(0) Sfbee 2 S 76 SYICAITS @ FIATT & 91 fenfes @ 1 )

(5) WY SECFTCI AT FREAPIFIAACA 7 (T BFRT A |

(R) *RY CTY (FICTA IE =3 I R (0) Toq WICE (agios Hrera Frarormer & e |

TR (TR S RS : FIBTN ¢ SYARCT A &AW T ot @A ST Sfe-Reew @
KCl, KNO;, NH,NO; I Na,SO, <% 0.1M &% Zeet Ay feifb wear saferd ot (s oy
SISTCET STPIE-SOT (agar-agar) Ry Boe a1 20 | 17 gabee U SIgpfon 15w T ey ey
- roet w0 o (& TOST S AW | U W 4 W0 OO 3T AT W 9% 09 AN & |
<5 2T R TP |

@1 Req a1 oiprny Rye @R 3§ : wre Sdem 91 WA AT IENA TN OF 6
SRR e TR I FINRIST AT 2064 NG & 0T Ton  SfOeIad e “Adeasa
A0 IR 4912 OIBRGE 1.1V GRS =0 1 @b = R e i el o)
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erd

@-8.50 : TSI @ (ST @F) | f%a:s» : -% @ | '

STeTefee SRRy fsest wdRfaar vfb 9 -

SHITACS S - « FATCS fRerae wd-fRfew «

Zn(s) —» Zn?* (aq) + 2~ Cu?* (aq) +2¢-—» Cu(s)

1 f{f&at : Zn (s) + Cu * (aq) —» Zn 2* (aq) + Cu (s) E°=1.1V

@ R : @ITE WA HFd o9 8 Fed e [eors Tw9i == @ [eg 1 @rfbs
SfYHEF T A @I (electro motive force I, emf) | (SIBRBIT @EFCFS SN SAGH PRI
emf = 1.10V. SfER (FCFT emf-T3 R E,;-T3 WHACH &I =7 |

—Ea = Ef:)athode(red) - E:node(red) U, Eanode(red) = STCICes e feq
- E:node(OX) e Egathode(OX) E:athode(rc'd) = IS e Req
= E:node(ox) % Egathode(red) E:node(ox) = SICICE TR 29
Eoathodeton) = PIITEA G o7
QAT RM-8.9 @ (A G SfE=AR et f[eg W, f&%-34a @rafba emf =3 :
Ecen = Ecunose ~ Eanoae = [034 = (0.76)] V = (034 +0.76) V= 110 V

—_—

T MCQ-4.13 ; ﬁmmmmmmuwmmﬁmmﬁm

, (l)mmmﬁa@maﬁﬁw (n)mwmwwwmnww

o (m)mwmmw mw. :
'(35)1‘6 it e i : (’T)IB i (Midiedn

8.4.5 ©fbear ¢ ST ¢ AR OF f5F @ TS
Notations and Conventions of Writing Electrodes and Cells
(5) ofterE ¢ Sfer-RrmEE T orr geibe i Ao @t 3 56 @I w|r 1 9 w|
LT LA SIGLRITR FRIPS (T T | (T :
Zn(s)| Zn?*(aq) M, Zn (s)/Zn%* (aq) * I, Zn (s), Zn2* (aq)
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edo FIRF-GEIT @

(R) THICF SR SRR (TATS)FTA 8 AR Sfoe-Rragses Tt qow s famr wb
AR R (BT TR TP 0T | 778 A Sfe-Rraw ¢ A ofewa@ (Fymare)wmest fe o=
e fma 06 @R oS Reret SwE=m 07 | @A,

TR SGEE ¢ Zn (s)/Zn?* (aq) ; Zn(s) —> Zn2* (aq) + 2e (TH)

fqeRe S4FE : Cu?* (ag)/Cu(s) ; Cu?* (ag) + 2e— Cu(s) _(ﬁﬁ@“{)

(o) ET-Reaet SR swear yrRiEHE sfeeana @i [ et @@=, Pt, Au Tonfis R
SfocaRacd (s MRATT & JIZR I =, GF ¢F@s {7 (3) ¢ () 9% | «yel g
SRR ST G35 P HTR ¢RI & | @,

Pt, H, (g)/H" (aq); 3 H () —HY(ag) + e (TR)
Pt. Fe?* (aq)/Fe3 * (aq), Fe2* (aq) - — Fe3*(aq) + e (W)
Fe3*(aq) /Fe2* (aq), Pt Fe3* (aq) + e~ —» Fe2* (aq) (Remaet)

(8) PR LIS : 6 T I SfoeaR 7™ 0% «Ffb
fer @GR R @ SfeRriGre TR WE, SF I AT
(UTAT) R @ SfewrRlre fEm Wb, oF T AT
(FIRC) @R =7 Tow wE@ea i ofee-Rews sfven
(T QT SRR SREI AT T O SO NGRS oA GG ok Uk
ST T G T | I (BN (IR : 2880, (aq) CuSO, (aq)
I TS I (1T SR 20 et « fBa-8.5% : 9o @ (Tt GTPR)

Zn (s)/ ZnSOy (aq) | CuSO4 (aq) /Cu (s)
T SRR TS @S WA NHITT e Ry 7 TR T TR, ST S AR |

(¢) o3 T SHHIET TRAM A I @B F99 (TP (salt bridge) @1 T TH, ORET AL
Hb TR G35 AreT faraat fits =10 | o4 (@IF REES 1 (@19 SRR g %) @,

Zn (s)/ZnSO4 (aq) || CuSO4 (aq)/Cu (s)

(e')mmzqﬁwmﬁmeﬁmmﬁﬁ@mmwﬁmﬁﬁmml @,
(ST (IR TR ST @ Rrerret wdrr Rfewn S cary et off e w1l e 7 -

e STy fRfew : -Zn (s) —> Zn%* (aq) +2e”

e adem fsr : Cu2t(agq)+2e= — Cu(s)

@t 3, 4 @R REFT : Zn(s) + Cu2* (ag) —> Zn® (ag)+ Cu (s)

q | (I IS I (I TR GF foq 4€1F ¢ IReFfos oz e Rew oo 91 -
Wwﬂc&w ‘Wlﬁ‘? Ww&‘cﬂa

" Zn } /an"(aq) I Cu2*<aq> / Cu(s)
i T ———4 Sevtom
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ofR AEA _ a»y

[ o RRRT & T BRI ¥ TPTT € SN |
TATFS TPU1-8.50 : Fe(s)/Fe2* (aq) @ Cu (s)/Cu?* (aq) tc-m:w e P ot @
TR e (e Rfdmr ot
TN : TR TR FGPR e 201 : Fe (s) —> Fe?t (aq) + 2e~
et e Rfer = : Cu?* (ag) + 26— Cu (s)
o o @ ffeRn = ¢ Fe () + Cu* (ag) —> Fe?* (aq) + Cu (s)
. (Y SIHRIN :  Fe (s)/Fe?* (aq)| Cu?* (aq)/Cu (s)
TIPS FPUT- 8.3 : Zn(s) / ZnSO4 (aq)| CuSO4 (aq) / Cu (s) 4 (Irba @ Rfdw o
T : QTR GRS N4 & =1 2 Zn (s) —> Zn2* (aq) + 2e
faare widraE R == : Cu2* (aq) + 26— Cu (s)
o U6 @R ff@m == : Zn (s) + Cu2* (ag) —> Zn2* (aq) + Cu (s)
TS F-8.5b : Fe(s)/FeSO4 (aq) G Pt, Hy/H,S04 (aq) TRIIC ey 13 e
CITE SRR 8 (1Y Rferr o ~
Y : QTR S FLCFY [ =01 : Fe (s) —> Fe2* (aq) + 2¢
femae st [ = : 2H* (aq) + 2e- — Hy(g)
b @Effemzer  : Fe(s) + 2H'(aq) —» Fe?™(aq) +Ha(g)
(IR TR 2= :  Fe (s)/FeSO4 (aq) | H2SO4 (aq)/Hy Pt.
TAYTFS TPY-8.55 : NS T RN (0P (1Y TR 14 |
Zn (s) + H3SO4 (aq) — ZnSO0y4 (aq) + H3 (g)
A ¢ U SCACHC &F TEPWC Zn (s)/ZnSO4 (aq) TR FICACHA JRGTEH SG<RIF
FCE TR (TR (FIX TR 01 -
Zn (s)/ ZnSO4(aq) || H2804 (aq) / Ha (g), Pt
FAKTFS TPU1-8.0 : T (1 e (U @ TR 31 (1Y TS @7 |
Mg (s) + CuSO4 (aq) —> MgSO4 (aq) + Cu (s)
ST : UGG SYIATSACY Mg-3Ee Mg (s) / MgS0y (aq) «R FIMCHCH Cu-2rTGre
Cu(s) / CuSO4(aq) ST 1T mvsrmﬁ AT - Mg (s) / MgSO4 (aq)| CuSO4 (aq) / Cu (s).
TIPS TFUI-8.25 : Zn (s)Zn"' (aq) TR Ag (s)/Ag’ (aq) TPRREE TN IS m}«m
T 8 (1Y R o
TN : R Ag G SCHF Zn AP OGP HEFT Q9T Zn-CERWLIG LATE GR Ag-
EPGICCE FRCHC JIF 03 SR AL CofF T30 T |
TR GR-NEITY & M : Zn (s) —> Zn2* (aq) + 26~
feeme-eidrare RfEmr == © 2Ag" (aq) + 26— 2Ag (s)
LomriRfsmE ¢ Zn(s) + 2Ag" (ag)— Zn*' (aq) + 2Ag (s)
G IR T : Zn (s)/Zn2* (aq)| Ag' (aq)/ Ag (s)
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@ FIRA-feS o

 Prwd F1e-8.9 : ST SRR v : s
w-sa,@ farsn SRR ST R @ Riw @ |
Coe Zn/anwazAg/Ag'qu%w@wm
e () Zn(s)/Zn** (aq) || H* (aQ/Hz (@), Pt ‘
vmf 8§‘\ mmmmmﬁmﬁmmm .
 (® Cu(s)/cu* @) || Ag (aq)/Ag (s) :
(N 2Zn (s)/Zn2* (aq) || Ag" (aq)/Ag (5)
e ("f) Cr (s)/Cr3+ (aq) I Pb2+ (aq)/Pb (s)
m 8. : ﬁmﬁwmmmwmmmmmmmmmm
: (@) Al (s) + Zn2t(ag)—> APf(aq) + Zn(s)
(N Ag (ag)+ Ni(s) —> NiZt(aq) + Ag(s)
“ (M Cd(s) + Ni**(aq) —» Cd?*'(aq) + Ni(s)

8.4.% mﬁw
Electrode Potential

AT B IFEE @I 7S AL ATbre Gab ofee-Rew @ @3l 4o we A |
2RSS SHRITER 41o7 T (T oA 0 | 2T T SRR P ReR i, @tz o
Rz 201

G SRR ST TG : T4 (FIAT (1S WAF @ 4I9F TR FA0A (TRICAT W 4 4req 7l
FRTR STCPITT AT 91 AT S 1% 2 | 0T 4104 W8 8 G eee qafb (A8 cagfee Rew
NPT B T, @ RS A 4187 70 G SIYeed Req 307 |

o Remrm s : Sfoe RerEs @@ T E19 (V) |

YT : oo Rerea Sowma K@ 60 @ ©F Ty I3 | 497 AT (0T 4199
SRR BT e Y0 ATe @R T @GR TR TIGER I GO T A | (AT 4rgd
VTS 7 (RITAT T G0 U O {193 S 15T SFfel I B S0 TS| (A | A B
B T T | @ SHYR GAGF SIETE SRR DI TPRYF LERGA (1oImee ASR@ ACF, 9 419
wefS AN DT T | 4TST RS S 0 & A TREOE ST AP | AR WIES
(o7 G TRAGET @ 4IOF Wied RCETARGH AT ICH AR SRWGACA (ST Wos TG O O | TP
FIGF AR SPEADF M 0T | et rpfba TG one @R A1 IW RIS T qro7 w8
AIGF N (AIGF BIETS 2O A |

M (s) == M" (aq) + ne"
2T SRPRIAR ATt TG Syt A1 RTRG e~ 7Y Refeqd ereror AR P
TR T A OIE 464 We @ «F FATR SR W G tfes e it 7| @ frea ofveam Req
T = | Sfveer e v oo, (>)wﬁwe(a)ﬁwtfﬁ7l
w179-Req (Oxidation Potential) : (FIAT 4TGR ATSIE & €TQ I TN {0 A W 4o
mme@ﬁmwmmmwwWmeﬁsm
IS SR I SRR FI0T S0 &R (@ (T, 9 & 4Igd #S Gk G9oe oy @ fIeq


Mobile User


SR T €59

Wﬁmm,w@mﬁwmnwWWmemmww
m|m,mmmm@@m’@$mw@mﬁa«m@%w Zn-
maa&smﬁmwmwmmm%ﬁwﬂmmmmw (Zn2*)
7 (IS TR GRS aqiied fawa (electrical double layer) SRR ACF | T oz we @ f&®
S TP e WA SERGRT Blo1 A1 AAGE SfYe I P =W | ar frw TrTe@ved e A
T RS 90T | O % FTFETE A SO I 0 | [f5@-8.50(F) (el
Zn (s) —< Zn2* (aq) + 2¢~

fRur %2 (Reduction Potential) : (I qIga ST @ 4Tge TR T Bed @, 3
o] FRGR JTRG ST SIS (50T FAO (AIGE SRS ST ATS (A0 TR 2R I
RrEife T@ @ (I9F LS AU e TSl (@ T AT,
wammewwﬁamm@ﬁwofmvﬁm,w
qrofa Reie Req 311 o @ ofpearl g e T
FIRACHC FTE I | T, (SINCTET (I IR FCTRAC 7 (@ |25
Cu-*AWIge FCRGH ST &S| (61 Cu?t ST 20TRGT
T eqereT &P | ©1F Cu Wied JfRewrd &N REW Cu?t SRTTA
(TO® BICER R 7 TREAMIEEE B0 g et (SO4%)
SR SIER G agies fa-wa Y Cofd 0 (A ofYe I P | T AR WTFEITT
faeq 91 R f4eg 3 [fPw-8.59 () ¢weall]

Cu (s) &— Cu?* (aq) + 2¢"

(TgR WO ZRTHICE SIS 7 SIRCAE B30 ©feead e 3fE 367 |

fvear Rewd Fsaieret : (3) ofecama (o7 aFfs, (J) G AT Tl 8 (9) FIH
SR o SR T ST A | @, (SR (P 9 it WEIeE SRR e fow
S (F TG TR OIS @S 2 | S FoCaa G forF Ay FRCE Zn?* SRACA
Sife T FAT AR S ekl o | SfpeRreniad Gt 1 e zen wEET At
TR oYL 459 | - :

MCQ-4.14: Sfoears Rex 67 0 FEre fvO. MCQ-4.15: e o ofears e

() T O P () T T .
(i) SR T (F) Zn?*/Zn (¥) Zn/Zn?*
fRTea IS How? '

¢ 2
@) i@ if, (%) ii & il (1) § @ iii, () i, ii @ i (D CutiiCu - (e Huth, Fe

gr iR Req I ofdr aFmfas Ffve
Electrode Potential or Electro-Chemical Series
GFF TG (I SELRRL ©fGR TLAWC TH 7 | Todqq, 7 feeran AfME W AFeETe
e.m.f ATF ; 6@ 77 @I e. m. f AT | wdie 7f5 for ofbeaaa fReq ey s 9t ofgwasd
TRCAIGTAR T ORAY (FIFF e. m. F-2 (I AT I |

PIR-T (ZFI) -0 (F)
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@58 FT-ST o

S QRGNS SR : (I OfeaR  [Nor@a W FPRASG 77 0 <7 A 23w
TR AN 7 (@I Ty e.m.f-7F Sf<ars Ko @1 o | Haaia Hfe SRl emret 2¥ges
SR Ko IH =7 @1 | QR Sioenta Rog o @ SR e S
=)

e Sfter e : ey i Rewmm e Im o9rm v ool sivga ofve.
TR0y R0 9T 1M 3R IR 25°C 41, 298 K AN T | @ SR Al ofbeniras s e
SfpeRr RS 31 =¥ | @, &I FANGICE SR<RILEE e W 0.0 V 431 27 |
T e RREICE OfGRIER 19 : Sl 2RI OISR @R 0% H, S el S e
1.0 atm BTCA 25°C SMNMR 1.0 M H* SIRTAT G309 GAAT ffi 419 A Ares skt e a1
=W ; [B@-8.58] | AN €1 H, M (19t 07 | (1R Sy H, SfEaNa Pt Q€I e 5ers
AP IR 7 ST {303 0.0V @1 =7 | '

H, (g, 1 atm) — 2H* (aq, IM) + 2¢~ E*=0.0V

2H" (aq, IM) +2e- — H, (g, 1 atm) E® =0.0V

H-SRocam S « R ofbear aifbam sreic! Qe FLew
SRyeRIETE e T 2 | T

Pt (s). H (g) (1atm)/ H' (aq) (1M) E®=0.0V

AR A T e oiverm (Primary Reference
Electrode) : &M Z3GIGN SY<RRE (Standard Hydrogen =
Electrode, S.H.E) &RRuIR 3t T3 vt ofoeerm 1 =0 | 3@ —— P forE
AT RGeS ©oa (S.H.E) QRl S SGeaad el 985 9% %\ IMHCl(aq)
e fes fada w1 2 50-8.38 : Hyofvea

CTFIR A oM fAoi=e of¥<e (Secondary Reference
Electrode) : (7w fifey RermGnes Req woim sy erzaify foie sfesamare e H-sfvwm
(S.H.E) I3 31 A& T | I &7 G (3) 25°C SIw@R 51 T HCl IR Tl 1.0M
AT A 4R (R) @ HCl HIA 1 atm 50 [om H, 707 ST 991 599 o7 47| O S.HE. @7
RS S.H.E. w1 Afdwers frdifire ofve-few g7 g 'arp ¢ «ion wwadiy st ofvear a1 wicamaes
TR A W | G SfGRR I TS RIS I et TR SR 907 | @w—

(i) T (HgsCla)y $Rea; He (1), He,Cl, (s)Y/KCl (aq) MAT QZ_@

(ii) Prrem-Frrem cerde ofbwm, Ag (s), AgCl (s)HCI (aq)

g H-SfYerr e Rivy ofyea Res fAdfy :

() Zn-of¥®R (Zn?*/Zn)-@ RS T ffy : 25°C-q Zn-CETEEOE ASHA 8 H-
WFGCE FACH 94 GTgA TITH T P41 T | ©4F Zn-RETFEE (OIBROIET A
T AL 8 H-ACRPGICE SHRIAE ©BREIR e oo A T& 3T TR O GUFea
OIBRoR T Fa Zn-3ETFQGIC (AF TR H-LERGEITE AR 20R W Zn-2EFGIT SRt
feam wheg @k FBRGR fr TR @I emf 0.76 V; SR Zn-2rermGices i 199 + 0.76 V |
M H-CTREIeR S I et A o7 wreffe,

Pt NS

FIRA-RT (ZFI) -0br(¥)


Mobile User


©fee BT ese

o Elcen=E%, 2+ (1.0M) + EH+/H (omy=(E®, . 2+ 1.0M) +0.0) V=076 V
(] :]
EH+/H2 =0.00V= EH2/H+

. Zn-JGITe TR fReq =+ 0.76 V | BAR Zn TERGITER et e =—-0.76 V
. 8 @S <=1 : Zn (s) + 2H (aq) —> Zn?* (aq) + Hy (g).  E° ;=0.76 V
SfPEIE FLFS T : Zn/Zn2* (aq) || HY (aq)/H, (1 atm). Pt

FIAC ,
@2
ol FRUG

(e CuSO, (a9)
e am

B@-8.5¢: H-3ASGITCT AR Zn-2EFEC 8 Cu-2@dGIed e W e |

() Cu-of¥eq@ (Cu2*/Cu) @@ &7 W7 iy : 25°C-9 Cu-IFFEeTE Fcareset 8 H-
EFECE A Y (g W KA I & | O Cu-FR@eBE  Sweaffe
(SIBABIET ¢IGF AMER MY 8 H-SEREOCE (SIBRDIT AGSF A0S Y TF FAF 0T OE3
CHRERT M5 7 @R WO T H-3ETREIT G99 9508 G3R (SIBRGHE o st @refba e m. f
0.34 V | Ax9 H-3FIEHICE &I W00E; (FIE e, m. {99 794 o,

0
- Bggy =Byt (LOM)+ Egy, (10M)= 0.0+ B zs . 10M)=034V

Cum@ﬁﬁmﬁ?Ez+ =034V REMRST  E} L .=-034V

. care RS 2 : 2H (g) + Cu?* (aq) — 2H* (aq) + Cu(s) E°;=0.34V
SO FS T : Pt. H, (1 atm)/H*(aq)|| Cu2* (aq)/Cu

' SIS : FIAC
() ofEe armafAE Bifder a1 ©f¥e-fAex fiffer (Electro-chemical or Electro-potential Series)
YIRS Eee-REee eReela ool 1 e et e TeeF ael “hew] &y O SRexIa

SICATS @ e fdivea e [y arex wmee R Retas s e S Aifkas

T TR | {AIGF AP Reraet eered @ A e ofee-Reme Reg e (25°C) 31, ofee
i e 31 =3 (TeM-8.8) |
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a5y TIT-ToT i@

HA-8.8 : YPPTICER &t Biye-Reg A (25°C) A ©fee IFmFE Ffve

ofYea I RTa@© o we-Rfer E°(V) (at 25°C)
WAL Lit (aq) + e =Li(s) _3.04
*\/IZ/K K* (aq) + e == K(s) -2.92
Ca?*/ Ca Ca?* (aq) + 2~ = Ca(s) ~2.87
Na* /Na Na* (aq) + ¢ = Na(s) —2:71
Mg2+/Mg Mg2* (aq) + 2~ == Mg(s) -2.36
ABY/AL ABY (aq) + 3¢~ = Al(s) - 1.66
WZH Zn?t (aq) + 26~ == Zn(s) E' -0.76
Cr3*/Cr Cr* (aq) + 3¢ == Cr(s) -0.74
Fe*/Fe Ev Fe? (aq) + 20 = Fe(s) E - 0.44
cd?* /Cd Cd?* (aq) + 2¢~ == Cd(s) : _ 0.40
Co2*/Co E Co?* (ag) + 2¢ = Co(s) E 028
Niz*/ Ni E Ni2* (ag) + 2¢= == Ni(s) 095
Sn2*/Sn Sn2t (aq) + 2¢~ <= Sn(s) E _0.14
Pb2*/Bb- % Pb2* (aq) + 2¢- == Pb(s) o3
\’ﬁ'le; Jé 2H* (aq) + 2¢- == Hy(g) o
\Zé/cu : cu?t (aq) - 2¢- == Cu(s) +034 DAT@’@
He,"'/Hg He?* (aq) + 2¢- <= 2Hg() +0.79
Agt/Ag Agt (aq) + e == Ag(s) +0.80
Au*/Au AW (ag) + 3¢ == Au(s) +1.42

(3) oo YR e frerwe o T R e H wfpess s o 3 | ol
SfeRrRTe H Sfyeanas e 18 o0 @ 4 ofp-cem o7 3 2 | @ 4 I e H Sfoeanad
fe9 W mmﬁamemfwm,mﬁw@mwwmamﬁﬁmmml

() e v e R T T 3 & oy o 9 W R 9 | 9
I 1 e o fRetfie 2w | e, o e et e o9 Cut/Cu T +0.34 Vs

OR 7 e a9 (Cu/Cu?') I - 0.34 V|

() (7 ST R R T TS @ A O e e Ko T o @ T |
e & ORI O G T R T 2 R 67 g R woe v |

(8) e et e Ao fis ofpeareTres e Rl Rer Heirars T @t FCS A |
e, @ 9 ST {Tg7 SIS RS AT <R S RG] FASG TS FACS AT |

(o) T RERS T LIS G GHE S SR (AT SR (@ |



Mobile User


ofoe T @59

(8) 4IgA FA @ WAIES &t (Metallic Corrosion & Anodic Oxidation)

YIoR Y : AL 419 AR (e =N @ e svReace e 30 el 20T, Siee TR
(o7 0 | RIS AT, N BT ZPT, TV @ (@l TR g 67N @ el 8 KoM
YT TAIRA | ' y

YIS R T : {Tg ORI AR AT (VIR DT =TS | ST (TR Fe g R
S S R S| SoAfYfers PR W TH (SIDEA (I 10N FCA | (TR Fe Y O
TG T 90 | Fe oY SRS 20 ¢k Sie fifdrs o Renfis 2 Fe(OH), %97 30 | 4
IR SfFTEE @ AAf = Fe(OH), 9@ I 20 (M3 FR® WHIRE I T 45 A |

Fe ——> Fe* + 2¢ .. [om=

oy | _
H0+50,+2 —— 2HO .. [fretrzel]
Fe* + 2HOT —— Fe(OH),

, 1
2Fe(OH),+ H,0 +50, —>  Fe; 03.3H,0 I, 2Fe(OH); [3fw1]

ToAR 4I9F T S 20T @il ofer IR A wree efewmr)

qIgH @Y afemn : (1) @R Qg T I bR IPTRE AT Tt AfF A ONRR ARLF

WY (AF T IACS T QD0 (I SR (T SYCATCHCA PTE FACS A A (7 HIY IO A |

(i) CPICAT {IPF G &I TN SfGLAI [TSTIA Ao 4R IR A (ST SIS T (S
TG AN T | (G (PICE SHICAIGAC IR Zn 4R TETREN Ot U S 2 |

Zn (s)—> Zn** (aq) + 2¢” MAT (1% —9 ’

% IR 6o BT ATl @I FACS WS FEH Zn 4IGH &1 (71 T YRTSTIRIGR T 2 |

(i) 9% 4eq ARATS 7T HEF d- FFT (P I I I SACHCA T T @4 FA
T | AN RO TS @R A I, Cr @ Ni T& A TFa- 4Igaed (TR wiad [ 207 o
T @Y FA = | '

0T : (SR G Zn Welb Re@aes I 303 @1 (57, 1. 055]

T + RPICAT ST, AT (I TS FfY Sfoeard 41, TEPGIeed ey @b e e feq
T @Rt AT GI5R (red et I et i o0 | e RGO IR R 4t @
(FITER AT SGAIR I, WIAGHCA TP A0 | ST FCTIGICTD FIUCHT FTeT e |

OREE G 49T TS Sy 2 fom ofbear ¢ Fei ofyear | o sfbeares g e
e (Zn?'/Zn) @& T = — 0.75 V &R FAR SR emm e feq (Cu®'/Cu) & W = +
0.34V | Ton fwaEa aurt e fewEa W @ 1o i ofbawa e e am sie
F Q6T % SV Zn Welt REaare TG I FA (@IEHE SICAICHCA ST A0 |
FHAT ERLIC PICAGHCA TS FCA |

FATFS FPTI-8.33 : TorgS (1 Rfrferd :
-8, SEpTReT T T AT 5 N SR Pb2+ (aq) WRA, Al (s) ST Cu (s) W Renfre
03 F1? 25°C-a sl (T TR (T emf (Eegy ) & I o1 <6CaT |
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edb TGO |

wwel : el Bite we, @A {Ewe @3 f3 gooe Qe o3 SRW g [ete
IAS AC; @aaeﬂmmwwwﬁwﬁvwmmww&ﬁmeﬁwm
| R fRee T Qe 3 2ol PR RRFRT emf (B ) |

AT : () [HG=E Al (s) 7 YA &IFF P2+ (aq) 99 €A Gk REF Cu (s) 97 TGH
b2+(aq)aaﬁrs|mi‘Al(s)WPb2+(aq)wfwﬁ—mﬁ@cus)-rmmﬁwﬁﬁma
@1 RS (ELyy)) 97 NI (I S0 ©7F T R worgse emifis =4 |

[Al (s) — ABt(aq)+3e]x2z (TR WEREN) Ee=+166V
~ [Pb2*(aq) + 2¢= —>» Pb(s) 1x3 (REmasdRfem ge-_gi3v
2Al (s) + 3Pb2* (ag —> 3Pb (s) + 2A13* (aq) @rffem g sy

T I AVAB TRY SE-RfEms 2 v «@®R Pb2/Pb e wd-RfFmns 3 w1/ ot s
FCTRGY O 6 QR AN AT FA TACR | [ E° 9T TS @ A 4 T 787 E° A energy/
charge @7 SeAir® | *If% 37 9@~ AT BICed sAfemes ACY; wAre 8% A o | TG
Sl | U (IR emf (Ey) IR 26T (@18 R Torgderns w503 sl Al i|r Pb2+ S
fefe® =31 (R) WRE Cu ¥Rl Pb2+ SiEees f[enfae 328 wlieae 20d s

Cu(s)—>s Cu?*(aq) + 2¢ (Tt we-fafew) E°=-034V
Pb2* (aq) + 2e~—> Pb (s) (Remd wé-ffm)  E°=-0.13V
Cu(s) + Pb*(aq)—Pb(s) +Cu(aq) R Ece“ =-047V
U (P emf (Eggyy ) @9 T ¥ 26 (19 Ry vorgeony whf | o Pb2+ wme
Cu (s) wrRt fRefas =@ |

TS 1830 : fRTare Rfewfs wergdera 9o Fa1 101 30T |
Zn (s) + Cu2* (aq) —> Zn?* (aq‘i + Cu (s)
MW™E' gty == 076V, GRE 2+, =+034V;

T : @we [{fFM : Zn (s) + Cu?* (aq) —> Zn2+ (aq) + Cu (s) T 3> sma—ﬁas @R

fafem | @ FrEba SR I (@ TREFS 2 : Zn (s)/Zn2t (aq)| Cu* (aq)/Cu (s)
0

0
GUFR (FEOT emf 2 : Eqprg = ECu%u E o e,
0 Ean zn=—0.76V
- Emrg=[034—-(-0.76)] V; .. E@m=+1.1V

ECu2+/Cu + 034 A4

R emf TGS 26T &ws Rl Torgerg e |

TNYFS TPU1-8.38 ¢ Pt, Cly (g) / CI-(aq) || Fe?* (aq), Fe** (aq), Pt

(F) rEfba ey Spreae f[{fewr, mwﬁﬁmmw#mﬁmﬁ@mml

®) “ﬁEﬂnpb +0.770 V; ECI o =+ 1358 V&, o) B e erft fredrer, of

TOorgS I I I WS R 71 T O I TSFFS I [N |

Y (F) : AT @EHT TN AT fG-GrIm It @’ SNAG GRSl

TG FAT @R | Pt, Cly (g) / CI-(aq), || Fe?*(aq), Fe3* (aq), Pt
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SR I e5s

e wRe fafemr @ 2C1- (aq) —» Cl(g)+2e
Fyaice faEme fifEwr « 2Fe3t (aq) + 26~ — 2Fe?*(aq)
NG (1 f{fw : 2Fe3* (aq) + 2C1- (aq), —5 2Fe?*(aq)+Cly(g) -

T (¥) : (P e.m.f, E::)ell o (Egm— ng) = (Eope3+/pe2+ - Ezh/cyr)
=+0.770 V- (+ 1.358 V) =—0.588 V f

L @I e. m. ., By, <& T W 200 O (s A (e Rl cron w20 o

TorES TR A | @7 ReArond Rt Torgs 79 | @,
2Fe2* (aq) + Clp (g) —> 2Fe3* (aq) +2 CI™ (aq)

FAYFS TEY-8.3¢: Ph(s) Pb* (aq) || Bry()) [Br(aq) | Pt(s); 4 smeee @Rl Ao
QAT YN F | ,

() WS WS @It E-RitRrR e @ Rfe o)

(4) &G I SRR b < sReart aferm 3 )

W(v)zmmmmmmwmmﬁ-mmﬁmmw
TTATS GR TR S5 @R BTGS2 RIS | Teram wd-ffepn fost -

SIS &R ¢ Pb(s) ——> Pb*(aq) + 2¢

FeATE fE@e : Bry() +2¢°  —— 2Br (aq)

S4CNIG (PTY FAReT : Pb(s) + Bry() —> Pb™* (aq) + 2Br (aq)

A () : 4G TSI (T e Searfefes it fr fmaet

TS TS < Pb 4T9A TS A1 Pb** SIHCAR (T Pb(NO3), &7 Tl FCH Nt SRfFFeia
A |ITE | PTEbF FAE e fAE Pt {Igd OF I ARFFSIT AT AR Br, 3 TG T Gl
8 O Br, 99 AtA | :

3> 719 79 (NaNO; F9 ©f¥) Rl WICIE TP 8 FAC T{LFT TS AR | TAC S
TG SO FEFHIE GFT IR O T & F0F Ieqen S s = |

FAAYAFS TPT1-8.%% : T HyS04 GfE JINF &% (Zn) ' IR (Cu) {IHA TG (FI AT AR
N T T G | RS, B 22 =—0.76 V; Eg e, =+0.34V

/Zn
S + ST &I, HpSO4 aammwmmﬁmmﬁwmﬁm,ﬁﬁm; 0.0V
meﬁﬁmﬁwmwmﬁ i EOZn2+/Zn = EOH)'/;Hz < E(:?u2+/Cu
_ wﬂa,wwmmwwﬁwmlwfmzmwwmwﬁwﬁwmmmm

R Zn 419 Zn2*+ AT S ™I | O Zn 4G AT@ 7Y HpSO4 IR I |

ST, B 1, < Eoy,o RO Y SR Cu g Rt 90 o1 71 | e 1 s vt

Cu e =7 7 | ©% Cu 4@ 7Y HySO4 Frt few faferan 1@ A | [oaR Y HpS804 G Cu
QTSR ATC@ AT | '

YRS TPYT-8.39 ¢ (IR AT CuSO,4 T I I

2T, Fe (s) + CuSO4 (aq) —> FeSOy4 (ag) + Cu (s), 9 fRfernfs Torgserns w6 By o

T, E; 14y, =—0.44 V, B¢ 2 =+ 034V



Mobile User


Yoo TI-f7o i@

I : Fe (s) + CuSOy (aq) —> FeSO4 (ag) + Cu (s) aadfofes sFel~e @Nad @9
TR 3T (1Y TIPS =

| MCQ-416- Fere! Piaee
- Fe (s)/FeSO4 (aq) || CuSO4 (aq) / Cu (s) Y SATA? [5. @ 304]
p L HIKIE (F)Pb (A)Cu (MAg ()Ca

0o

o _ — _(— e
@ @ET emf T, B =E. 5.~ 5, =034 V- (-044)V=+078V

TP @EGT emf WH AIGF AR, ©R ewg [Nl Torgdens w1 9&1 TR g
CuSO4 B39 RFH4 F1 AT 7 |
TS TPTT-8.b: FRTo Twiewfofes smfEE: e Sea e | [5T. . 20%9]
() TRIIF B AI-ATDR AT TRAFS I I I Rewwer | i
@ | E iz =076V syl 05 M
(ﬂ)WWWZSamp ﬁ‘ﬂ‘l‘ﬁfmm E - =166V ZIlSO.;W
1 T | SR RO o HTHR S 3 ey Afes AV

Roerga F03r
T : (7F) T fore ofwaa ¢ Sy e e f1eg (e @R I, siee-fee

fHfarer Al @7 SRGR Zn @7 89TF; I Al @9 &9 Retd (1.66 V) W Zn @3 o194 799 (0.76 V) @
T (WS @ | O’ Al 4199 #t@ ZnSO, %I A Zn®>" SIRTAR FI AT Al *R=1Y &R0 Zn®>" SR
fefae =3 3 gt sdfkfe 96

Al(s) — A" (ag) + 3¢ ..... x2; R w4RfEa, E°=1.66 V

Zn** (aq) +26° ——Zn(s) .. x 3; Ree wdf{feEwr, E°=-0.76 V

@M T : 2Al(s) + 3Zn’" (aq) > 2AI" (aq) + 3Zn(s); @R RIFME] =+0.90 V

ToaE AR WS, (PR, mﬁwmmwwvmmmmm%ﬁﬁm
HR9 ZnSO, HI9 ST T I A |

AT () : SfEe-Reaarer 47 Twoiea §av s wommar Ry :

Twleited 539G 0.5 M ZnSO, H3% | & Fet an*ww»zn—mmﬁmmﬁww

Zn** (aq) + 28 —>  Zn(s)
I mol=654g¢g 2F Imol=654g¢g
THIET *16 WS, 1, t = 1 T9T = 60 x 60 sec; RgR=fF, 1=2.5A.
SR SN, Q=1Ixt =2.5x 60 x 60 C=9,000C

= (9,000 + 96,500) F = 0.0933 F
Sfbe-fRreraeas 1= W, 2.0 F Ryge 7™1 5 Zn = 65.4 g Zn

65.4
~. 0.0933 F Roge a1 5% Zn —LOO% 3.05 g Zn

S &I, 1000 mL 1.0 M ZnSO, 53t Zn** Stg=1 mol Zn2+ i)
654 gx0.5x250

. 250 mL 0.5 M ZnSO, Itst Zn?" (g = 1000 =18.175 g Zn*
. ofR RTaaees =7 & Gavst )8 Zn®* g = (8.175-3.05) g = 5.125g Zn*'
5125

=654 mol Zn?*
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SR P ‘ v03

.-.mstmLOZSMZnsmmm—f‘mmﬂwﬁa%@mwm
+ 2+
= mﬁ;z%;? f,)slisxn(’;’észonL =0313 M ZnSO, 73 |

AT TPTI-8.3: (PITE emf A1 @ @I R vorgse 7 : \

fea TRroRfeRe U T I : ~< [afey @ré-05v]

TR : () B2y =+ 020V, (i) oy y=— 0.62 V, (i) E'e,=— 0.80 V

(F) TR (i) @ (i) R NI (I SRR IR B (A OB 1 (A emf) o1
@

(¥) ORI B WG IS ‘A’ @R X' 4p RS QAT sita wEwe I ;I G o
sfafsen Reees s

AN (F) : (IS emf o1 :

TS, (i) R STG<aIaw et Rt 3, By = +0.20 V

R (ii) R Se et et e, Elpn g=— 0.62 V

TG QTR AT TR, B = — 0.62 V GR IR T, E'pavy= +0.20 V

. e R == B (s) + A (ag) —> B* (aq) + A (s)

R (P TIARIT 1 (1T RFS 1 ;B (s)/B* (aq) [ AT (aq)/A (s)

cmﬁawﬁawaﬁar emf{ T,

Eoce":E ova— Eprop= [0.20 — (<0.62)] V = (0.20 + 0.62)V = 0.82 V (¥%&9)

FARK () : epre, SR foafbe ke Reraa @wugfa ==

E’ =~ 0.80 V, Ef =~ 0.62 V, E y =+ 020 V

;. @ qIOTYLER Tl T T, X (s) > B (s) > A (5)

o A0S @G =T A" 8 X' 417 Cofd TR A 8 X @7 IRFT 4193 AIq | ISR &qwg o+l qrgar.
GO TN WPICE B2 SN0 a0 Wik Fa 419 X #1an TG Qi 91 e e o X2
R RS 203 @R B2 S REfis 2 B 419 Serly 209 1 0Tk X wﬁw’mmn

. @R R : X (s) + B (aq) » X*' (aq) + B (s)

Wﬁmwﬁﬁmmlmaﬁmﬁmwm emf) X3 faae -

E’,; = Bl Eory= [-0.62 — (~0.80)] V = (-0.62 + 0.80) V=+0.18 V

(IICE emf T 4GS (+ 0.18 V) 26T Totare 1y Rt worgdony W | X B wRea
BICE X 8 A 49 ff¥® 31 qove 39 4199 AIta TREw F41 W 411 @ Foift siffsseng @r [
TorgSel gl fraiere 1 fefr e 2o |

8.y PITHTR RIAT afera TorgserR e fMPT-«3 1% IS JeR 7=
Relation between Spontaneous Process & Decrease of Gibbs Free Energy
e Srepfelewn ofte armfae @ SR R bz ¢ Sma w[r wie 34
‘iﬁﬁﬁ‘ fafewat BB (System) R SR S*TS AR (surroundings) 07 |
.. 5T + sifsta = 7§ (universe)



Mobile User


Yo : | PIRe-faoT g

AT BISBR (U5 *Ifea S et iR | Gl wr* BTBE &% (free energy), IMF FE
“Afqers 41 I | ;

o SRS 20T SPST I SRS #® (unavail energy), T I <AferS FAT TN AN | @ e S
TGP’ (entropy) WINS S {3 WS (State function) BT s T =4 )

P @ : @A BT SR (Y, 27, WA o) Regeiterm W@ sfsmret w
G T Ot T S RIIbA! 391 T, OIS @ PSR RGP 0 | GRGATE S SR W1 &R FAT
=)

PR -7 @ : @A BB 57 57 ¢ SrivER RIS @Al efFw @ o S
SAHCE W PR TR PICBNT B AN JIRAART & (usable work) 1 fAG P& (net work)
A SIS AT ©F FT 31 T, CR Ol 18 Weorwaioee MeR 18-+ 301 | iy yo-fete
‘G' orF IR 4P FA W | )

PAOR To-%7 39321 : 57 o1ot @ SR sxfbs @I eferm vorgee! i &y fipt 1o-
% 97 & | 57 5ot TK Sreiwiar B (b *I% =0 qqa=™ (H) 99 I | O3 GG T
S =0, PvTaR Serey eI TN T x S | ,

-, PsSow i % H = G (35-*%) + TS (FrsBram werer %)

~H=G+TS; A,G=H-TS. IA,AG=AH-TAS

Q SRS 2T AR o1t AfeREI TR @I FEBe @I e Y- AR
| fefes @ | «fbrE M e a0 | : :

(F) @Y Ricrm Torgser e iReR 1&-+1% Jow 7o :

RTT STFTSIE (PIT T S-S (@I wrrl-Remae R T sfor = Teag 20| (P
o ST ARART TG TF I T% SRYLAR-REITTE AT (U WITeeR e +Radw
WG SRTeR 2R I | I STl [qyfos Fie Fma T |

WRIE (I SR ARSI CFd @ (A0 (AT OfGR TS (F “Afel Lo FIey T4y
=, of T @ OfR (@1 (AT TS FEIF e AT (Wppax) |

@I, (AT RGBT 91 = E o) (O R (I o3 RGET n TRy TR0 TIE 2 |
T ARARTS n FRE (nF) SfYe &a1T 20 | JoaR

SFER SRETINS (T FHKE I (W) = 23S ST AR x (IR ST 7 |

. Wpax = nF X Egej) (OF5-F9 = nF Ege &1 [.. 1J=1VC] »

IR SRSV SR (Tl S, AR (e Rfewia ¥ @ TS P 06 (- A G), o
Teoly SR S O SfYe eRIRENS FEI T 27 | TR

| YR (- A G) = WAGREF I (Winax)s 3, — A G = Winax = nF Ecepy J

. TS Z7, -~ AG=nF Eg J

i e R SRR ARG &N SRR ACF , ST A AP =0,

~AG°=nFE),]

cell
AG® =—nF E’ R0 et : (Srerifefiit Sepiie) :
(5) AG® ="4Ia (— ve) TT, O 1Y fHfewa 1057 2 |

«Q GG Ee 9T TH 4919 (+ ve) TO [T |
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SR TN YoV

(R) AG® = €I (+ v) TE, X @I R 7075 204 1 |
9 YA Eep) 99 NG (— ve) T T(A |
(9) AG® = 0 X, By, = 0 T, O b Rfewsn g wive @< @b I (dead) |

TAAFS-8.90 : (FITH emf (AT 1Y R T&-=1f% 37 el -

e wrmfre Ridifefes areife @nem aum @ o9 (emf) 25°-9 1.10V T | 9 @GR
AR RIS et - AfReeT stamr w6 -

Zn(s) + Cu*' (aq)—> Zn** (aq) + Cu(s)

A : (FCET AP R et g@-=fea A8, AG® 9= & I9%® =7 : AG® = nFE°
HAF | U@ n = @R R o ANew Wo PR TRGER @B @ TR0 F = 96,
500C. (mol.e’)' @&k @8 E° = 1.10 V. &Wa (@1 &0 2 mol. TRGH Zn (AF Cu?* SR
Y TRME, ©12 n=2 mol.e”. |

AG°® = - nFE° = - (2 mole™). 96500 C (mol. ¢)™" x 1.10 V=212,300 C.V

- AG®=-2123kJ [Here IC.V=11]] :

i e-8.b : TOrES 1y RFnfeRe oomr:
TEYT-8.35 ¢ @ Y NS R TOrEeona W60 I, Of EO @ W WA @ 90l |
O ¥
3 Ni (s)+2Al3+(aq)-—-» 3Ni2* (aq) + 2Al (s)CW’JTW,E 2 S025V,E 3+ = +1.66 -
©: Eceu ~Lia V; O fferfs worgs T A |
TPY-8.90 : Zn2t/Zn R Cu2+/c:u @7 e faeq U@ ~ 0.76 V @ + 034 V =1 fese
R sorgsens w6 T e ordre | ,
Cu (s) + Zn2* (aq) —» Cu2* (aq) + Zn (s) [fs Eceu =-11V, mﬁmm
TPP-8.95(F) : f&1% €197 #It@ FeSO, FI% AT I FT; vsrammml
qURTE Zn/Zn?* = + 0.76V € Fe/Fe2* =+ 0.44 V [8: Evy =+032V, miwmml
TTT- 8.05(%) : o 49T AN NiSO4 7 HINE AT SRt 21 I I1, ©f AT
PURTFA | Ey20, =—025V; B2, =—0.76 V] ' [tr. @1 05Y; B, Q1. 2050
r@Ecen—+051v SIR AT A AT 1] ' '
T sm(vr) wmwmmmsmmmmﬁyqﬁvmn
(R IR, Ered> CuZ*/Cu=+034V; Ered’ Mg?t /Mg=-23V
[en wes - Wmﬁwﬁwmmﬁamm@ﬁTW¢mmwﬁmMg
4IPA (5T F; O Cu A7 (I TTAGT Mg?* SR 3109 A1 | SR (I 05 Rfewan <502 a1 |
WEM—*ZMVlWW@NﬁMWW!ﬁWWWMgSO4WW

qAMI]
TET-8 os(w) PR IR “im FeSO4 mmmﬁ»

. O NI, EC o “0'34V“'“Epe/n2*=+0-44"
~ [Cea TRTF© : 8.05(7) 7R &rxa o= et 1]
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o8 P of@

TPTT-8.05(®) ¢ TR 4TOA #AICa GFPT FFTCRY BIA AR AT PIT; OF Ay fvemet 36|
R, ES, g, =~ 0.44V; EQp, =+034V (NG (QTE-203b]
: f8: 7rtq, R, B = - 0.78 V|
T-8.03(5) ¢ ORI AT, By = + 0.20 V; Bl = — 062 V; B, = — 80 V) | Uta BY
AR G A’ 8 X! {TORCIR SR (RICAT AT IR T3t e i o sifefoera fRsret e |
- [FIMES TT-8.30 (AT | [SeH @r8-205v]
[6: 3= =1, e, X 419 B 4rgR oud wfvs Hfew; BN =+0.18 V]
HPTI- 8.93(R) : Zn (5) + Cu2* (aq) —> Zn2* (aq) + Cu (s); 9 R worgsers 6 R
ORIl TR, Zn2+/Zn @R Cu*/Cu Sfoeatas fRrree Re 2T IIGT — 0.76 V @R +0.34 V
[8: Eeyy =+ 1.1V, Rt 105 9563 1] ' '

TPTL-8.05 (&) : FIEe e Ritferes (@mes @ur T Req (emf) 25°C-4 0.92V =1 4
@ G g 1&-*feq sy oo 2032 ' ;

Al (s) + Cr’* (ag)—> A" (aq) +Cr(s) , [Ans. —266.34 kJ]

8.5 Red-Ox RfET, 3y Fe9 8 &t (317 e

Red-Ox Reaction, Cell Potentials & Standard Cell Potentials
(5) RH (Red-Ox) R : avers fwy R zon 7 wé-fmw ) a9 aves awf
3T e ¢ @I GRS TAMN AF | @, ’rE-gig RiFw Zn ¢ Cu o 20 s
Cu?* SN @ Zn2* SRW T T EId | R RERS ¢ T GRS Jergeend e i
AN 4 TRF 8 G4 REas Ao &1 | (@ — ‘

(S TG ©)

Zn(s) + Cu?*(aq) — z;;; (agg + Cu %)q

G GBS SRS R AR | R 7T 8 T e Torgsend [
T 4 S 6 T TG Lol TR | O gl A TR - 0 A5 (@B N
AT | AT GBTT @ 5T AT g HIAE @BF AF A | Red-Ox LI (@ @ Zn ¢ Zn 2*
TR CF@8 T AT G TR AT AF | O HEE S (Zn) @ TR A0S g
wIf® SAMIT (Zn2*) T A 71| @Bre-we [Fm, K, 8 K, &F 9 (@0 Fie-FReed Tl
ST 41 T | SEPSIE Red-Ox iy Rerset fireq Bo @ T (& @i @ R el e 2|

rAf-8.8-4 (7T SRR @ R 389 (E°) @7 MW (0T &l AW, WS T e
(T A fircea o) @9 @R Bo @F W g QR (G AT S N ATe)
AT | SRR, S T R (TR TR 49) @7 wi-Rfgam Eo @ I 9FrEe o (I
IE AT P AGS) AT | TR ‘et e Ko g9 AR-8.8 SPIC, (@I R (T
firra) & 7 FTS g 2l1e W (ITE) GF Wy ToggS e WBeF (Eocen > 0) | W19 P,
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SR P Yot

AT TorTS [T Ty Sk 5e e (SAeace) e 3 T T eoid (e
R TEF (FICATCHCA) re =01 FRfaq Imes o (TF | @, Zn (TRWF 89tF) 8 Cu?t SN
(e fes) @1 o Torgs @Y R €63 |

(R) 1T o7 : (317 RS TG : (FAT SGLFTT SATC qT HAGP IS (AT @ 56 7=
TR AT SERGPTR S 2 FIMATT I A TEFEIER s (e =, OitF @ @i [Req
I emf I | NfAfeFeNT, (FIF 89 A1 @I emf (Ege) T SUCASS &9 99 @ Fyie=ives ferae
- feo7 s wwiEe e
~Ecel = E anode (ox) T E cathode (red)

= Ecathode (red) — E anode (red)
R emf SfS<RIT 49 (i) &FFS, (if) G SR TAN@T 6 (iii) FICH S eofa fadq

F(A | SIX @I 1.0 M H39 8 S 25°C 57 @ sfoearemrar e fqeme o faefa war
AR (TH4-8.8) |

() &N @Y ST : o (@I ReE el : owe Sfyeas ReaffE 1S wdam e toft 41
[ o SfYeg ey Ioe ofeld MG 25°C SHN@m ¢ 1 M 9aR Sfor-Reswy et
SfoeRItd B ofbe-Rears @RI | & 1 Red (Eoq)T@ oififesernd fay siliead =l e &
mmmah—@wmﬁwﬁwwml

E(c)ell N cathode (red) Egnode (red)
form-eor ofvwranes faee 23 fawat -
Eea = E2u2+/Cu B EOZn2+/Zn
—[034-(=0.76)]V  [omf-8.8 care Sfoeaiced e fea S G |

=[0.34+0.76] V=110V

Fredla F1e-8.5 : 1Y Reg A : et et @ R Rl s _
TPI-8.0R : Zn/Zn?t Gk Ag/Agt SCAIE @t &R e + 0.76 V @3 — 0.80 V|

SRRRGa fAeq I Stowr ST | [8: 1.56 V)
HPT-8.09 : fAT59 (@EHF 2 (@19 789 0.92 V @2 AB/AI mmﬁ*ﬁmﬁw -1.66 V =
Cr¥*/Cr @ & e f7ed ¥ 212 Al (s)/AB* (aq) | Cr3* (ag)/Cr (s) | f8: - 0.74 V]

TPTT-8.08 : fAT53 AT @rafba e e q ot <t |
Mg (s)/Mg?* (aq) | Cu?*(aq)/Cu (s)

CFTE By 51, =236 VR Eq v, =+0.34V - f8: 2.7 V]
TPYI-8.9¢ : fNC5 (AT (1Y ORI WS (IR emf @ IR (1. 1. R05¢]
A/A” | B*/B; E} > =+0.80V ; Egpn=+040V fe: 0.40 V]

e a1 wfyeere wmr @Ter (work) F>ifirs =1 o ¢ Ry T Zredgives
Sfbe-Req IR TN | GCF (@I ©IDT A emf I 2 |

TS TRET (T TG TOFFSend HfEfbe JTHEe 47Re = I 3ERET 4412
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Yoy PI-as *1q %DA Cj

Ecen>03TW€C"T o (@1 e Torgs =27 | ‘
Eeepy = 0 201, (19 R syiagry e O @ (rafs i a1 79 2w (The Cell is dead) |
Eqey < 0 91 4GS T, 04 (1 Rfewa 1orgs =7 |
SI GCE, Sfe-Red AT (O (V) R W@ bIed « T T+ (C) | 1 a1 e ket
TS, ¢ (S1% e AMER 7S WG W «F T R b1 &2 0 4 G (J) f&-q&
=30 91 S I TS T | O 1V = 11/C, .. 1] (F@) = 1V(SfEe-ReR) x 1C (ofe v7e)
TR METSIE A (OB (PRI @1 o7 = fawaet -

Mmmaﬁﬁﬁ(maﬁﬁ) {150V wﬁmﬁaﬁﬂwmmﬁ 1 1.60V
(3 T~ TR IR (6 GFI=12 V) : 2,00V ) FIRE-Siw =71-i54 51 :3.70 V
Lo FTEREB FHIR (W) 130V G TR O TR : 123 V

830 YRR 8 IIET ST FTHB 5 FATFaet MAT M*ZZD

Nernst Equation Related to EMF of Electrodes & Cell

21 ofead fFeq I (S 2wl (1Y fqeq ST < SR | @sﬁwwmmm‘mﬁm
(components) @I SEM I standard states-4 QCF T | GRYT (I A @77 AT FICI T 8
SPER ARTST W5 | WHR Rfen IRTe RiFTenr TwuEr aNe Sqge A A | O G
PURRT TFO5 eI SRER Sdie SN 25°C ¢ Rfearsd @@ (e Ta (1 M) (standard states-
q) ife IEemTes o9 I (E°)-99 ANY SRl SY (non-standard states-4) Q@ EFEICSH
Rl Rreq (E) W ST go S0aw | (O, WHPB e W, (SfNeE (s et g o
BT @ IR AERGIST Reraet Req 7o e e :

0 RT MCQ-4417: el PfRe we fFws
Bzntizn = E 2,241z, * 2F 10 (207" (aq)] @ Aer [@. @ 03¢l
0 RT ) Al> Ni ) Zn>M
E. 260 =Foiae. +o= In[Cu2* (aq)] ( . g
Cu“"/Cu cu?*/Cu ' 2F () Fe>Na - (9) Cu>Sn

ot T fRfeES =« Zn (s) + Cu2* (aq) ie{f Zn?* (aq) + Cu (s)
or,

Wﬁa, Ecen =E cathode(red) — Eanode(rcd)
o RT : 0 RT
<o Ecell ={ECU2+,CU + 5F In [Cu?* (aq)]} - {E 2 v oF In {Zn2* (aq)]}

0 [Cu*(ag)]
= { ECuz*'/Cu - E Zn2+/ Zn} + In [Zn2+ (aQ)]

' 0o  2303RT [Zn2+(aq)l
"+ Eeen=Ecen — 2F 08 [Cu2t (aq)] °



Mobile User


