I 6
INEafe Affpay vd SRS
(Chemical Reaction and Catalyst)

EHR Silad ¥ 98d IR e gedy ufafes
afed gl 2, foraH uarll &1 gEr wdl 7 uRad sram
REdT € | gl URadl Bl difded a1 e aRkad=
BEd T |
6.1 Wifde Td Iwrafes gRadT

(Physical and chemical change)

§B Tl H VT Bl § b ulads b1 BRo
BCM TR U URMH yaref U 81 i1l & U gRad
1 HIfid IRE Pedl & | STafd ORI TR% {B IR
U B & o uerelt & Heed € 95 9§ iR T
geref 99 WG R, W uRadH &1 e aRads
HEd T |
6.1.19f0® aRadw

A g gRece g frad uared & wifde o7 qen
AT H RETH BIAT 2, =] S IS TN A
Pis gRad= =8l 8T 8 | A1 8 uRad+ &1 HRoT
g W Y Hel ueref ure Bl & S fob Sfet (H,0)
S 3favRI H BIAT & T R R AR =T gy
(H,0) 99TaT € @Il ST x4 WX S 37aRell 9%
(H,0) a1er & |

8 T el (H.0) =L Iy
wtﬂchﬁ;? ad W{’JT%%QQWNWT 3(15%31))
(@ra argeen)

JAE BT JEd g9, AFIER (NH,CI) &1 BiSEIRE]
IFDHR BT U1 H fdord BIFT NS SHD 31T SITERVT ¢ |
6.1.2 ¥ifd®d uRadd & o1 —

1. g1l & dad wifad oI JAT AT, I,
Ter, efe # uRad+ grar 2|

2. IRETT BT HROT B W YA YRS TaTef
T Bl © |

3. I8 URad 3RATE BT B |
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4. T yeret @1 fAmior 7€ g 7
6.1.3 IRAM® uRads

A I gRad= 7 Rora# ueret & At 1oif o
e # yRad+ aidr g a1 1 gl 9971 § | IfE
gRac= M W, URadH &I BRI 8™ WR 3MMAAD el
2 o URME gamel Ut 81 | S—dRiel &I STa™ 1R

BIeSTs ATRITSS I g4 B |

cC + 0, — CO,
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B! BT G RIS DI b | 7 e Faed
qrer et eresrgsags (CO,) 97T 8 1 34
ifffehar § CO, ¥ G: Drell UTed el fhar Sif Heberl
2| 39D I IIEXV QY W TEI O, I g8 Heoll
WRIG B, g O ST 7T S71fe & |
6.1.4 YRS uRadd & o

1. ATAfd IR & HeRawyd g+ relT uaref
MG Ol 9 Hued § RS ugref | qofdan
=1 BT 2|

2. AHIGAT G YRS et g el e
ST AT B |

3. I gRacH IS BT © |

4. T4 ugre &1 i g 2
6.2 rEIAfTS FHIHROT

(Chemical equation)

fopedl 1 rarafeies sfafehar # aerel @l o
Td gdiel ¥ geRia fear Srar € @ S9 IRmafs
THIHRT FHEA & | O B DI ATaAoTT Bl IufRerfer
T PR R Plad S8 ATRATsS a4l 2 |

BT + AR ——> Ha e ATRITSS




C+0,——CO,

39 UBR I AR fAfhar ol I-ARifd TR
ERT A& w0 H forar SIrem ® | i sifAfshar # HrT

o arel et @ R @ e | ugel 9l axw foran
AT B, 3% fohardRe a1 AfidR® (Reactant) &4 2 |
AR @1 freme sifafdar o feen garar & | AR & e &
S R ITE (Product) 1t 1fAfshar & SR 994
aret vt o forar ST ¥ |
6.2.1 YERMT R H foma & o=

1. AT AFATHAT BT forae & forg Fwiia=or
# 99 Ugel fhureRe @ forgaxr IR &1 feme

o\
SNIRIERSIGEI %\ SISACINESICIER NICIRN N §|

2. fopITPR® 3R SaUTE TReT H U 3 I B
W SAD 4 g BT FRIET (+) TR AT | O —

C+0,——CO,

3. A AMMHAT § = AT wedw T $1 FEior
BT § 3R 9 € &g | o IR & fo & qHl 3IR
IABRPT AR TG & URHAISH B G A
g |

R HASTH & a9 SeqdT |ReTor
@ 9 & AR IR Affhar # R seEr
HHPHRDT BT BT & ST 8 FHH a1 Bl [T
BIaT & 1iq argut rfifhar § g wxférd wear 2 |
P! 39 YHR A1 qH Fahd © [P hareRe ok
IcTE H IURRIT U Tcd Bl fel URATY] F&T AHH
B © | 31 ford 8¢ WHIaRYT &l Hferd el 3Taeddh
I 8 |

4. TFI AR B AV DI AT Pl 9G1 =T PR

C,H,+ 0, —— CO, +H,0
W st FETeE
CICsIES]

C,H+0,——3C0,+H,0
C @1 ST &I Adford foar a1 /@ H &1 |1 &l
HTT B B |

C,H,+0,——>3C0,+4H,0
39 AT @1 H&AT BI Q1 IR FH fhar Sra
2l

C,H,+50, ——>3CO,+4H,0

6. FHIDHROT Bl [T PR D UL A HBRDI
g ITGT BT AT 7RI Bl I B S ATl &
PISH H S & oY (s), 5a & forq (/), 9 9 & forg
(g)fer@ 3a 2|

Cc..,+0, ——CO
) T2y 2@

7. I BRP I AT 19 STl fdorad & w9 §

BId g a1 99 (aq) forad 21

Ca0 , + H,0,;, —— Ca(OH),

(s)

8. JAAfhAT ShAYI B ferfq aFl feemai #
B R R &1 fem
gl

, 1 YD dT YJdd dxd

9. AfAfhar T 89 & ford mawysd av 9
M9 Bl IR & 99 & FWR foraa 2

N2 + 773k/200atm 2NH

o) 2 3@
10. SEATEYT T SHEATYT 3ffAfhar & fory ST
% A1 HAS: 99 g (4) @ %0 R (—) e
ST BT ATAT Bl fol@l SITdT © | ST Bl 8T A 5 401

FHIBRYT DT ATl (AT ST € | AR FHIBROT
@I A Al (Hit and trial method) gRT Hqfera
fopam S 2 |

5. RIS FHIHRIT I Fdferd R & oy
FIvH JAURIT # e (0) T grgsio (H) &l
BIEPR TR IRATIEI T Aferd B & | Siei—
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forar Srar 21
N,+3H, ——2NH,+10.5 kcal/mole
N,+20,——2NO,-21-6 kcal/mole

11. AMATHAT ¥ TYFT ISRD DI AR @ 19 &
SR forar I 2 |



CH, Ni CH,
| +Hyy — > |

CHz(g) CH,
O] TIq

6.21 YA e FAHHRr B v

RIS FHIGIO B gIRT AfATHAT 67 U wferaT
STFHRY e St 8 | sy fagredng fAe 8—

1. FhATPR® 3R I & N GO SHDRI
AT SULAT BT AT, TIAA IS Herdh & |

2. ggrelf @t Hifdd ST & SIFEGR U< 2Bl § |

3. varafe ifafhar & fordr snavas gRRkefaat
AT T1U, 76, SRS 3T & IR H Uar gerar g |

4. FHIEHROT | IIfAfhar SeAtedT & a1 SHrenyy
T B ST & |

5. FHIERY JAMFHAT Bl IShAtIFdr & 9 B
qar g |

6.2.3 AT FHGIOT & HHY

ga=1 fAgryarel & 918 W rafd THERT B
BB AT B

1. g ifAfshar @ gofar & s 72 <ar 2 |

2. 399 fhaTPRS T IATE B ATedl & IR F
E{O W< & BT & |

6.3 O AfAfhRar

(Chemical reaction)

el 1 gl # e uRadd 81 W a8
ot yard | RIS ON v Heed H 4= 81 S1an
2, 39 HeAl Bl Irfe Affhar dEd & g
et uqref § wate oRads s et
ffpar wgamar 8| e Affear & SRM
JWHRBT A IUTRI BT 0T BIAT § R Uared &l
F TIHM GRIET BT B | M-S ATHAT Bl
IS FHIGIV | @rad fHaT SIdr 8 | SETE0 —

2Mg,+ Oy, — >2Mg0
FRRM & BId &I Ao # T o J=1raH
3ITeATSS T 9T T BT oI a1 © | Tel AfTHRDT
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AR (Mg) & URATISH @l =T 2 B eI Sifadisr
(0,) & =AYl &l weAr Al 2 & SR SeUE &7 B
g 1 $d] W1 FHIF B Bl © | A i
A qd Ud yzend § Mg a1 O, ®1 G- e edl
2| TP 31 ISTERVT fHY —

C(S) + O2(g) — > CO2(g)

12 (2x16) (124+2x16)

12+ 32 12 +32
44 44

39 AMAfHAT H, BII BT T8 ATRIToTT B SuRefa
¥ fopar e € | @l @rger (C) qern sfwiis = (0,)
INAHRE © | SUTE & ©U H I drell I B S5
aifergs (CO,) & o7 39 HaaT 3+ € | ¥Ef 12 gm
BT 32gm SIS I a1 d& 44gm HIEA T8
3ifoRITSS 9T © | <@l Y Al AMBRDI BT B
T IR & Gl GHH S SRR &l 2 |

e Srffhar § ATl & uRARl &
Hey 991 §U 9¢ <ed © dAT 7Y gel &I et grar
T | JAMMPRBI & FIART B+, 981 & T+ T I,
AFAFHIT & AT TAT USRI B AR R IAI D
arf¥fpart eme ydR o B 2
6.3.1 |g™ fAfhar (Addition reaction)

Ul e Afifseary e & ar &1 |
3Nfed SIHRS MU H FAIT Db Udh ol I
T & FYTAT AHAY BEATIT © | 7 Tl sharatl
# JBRST & AL 7Y del BT FAfor BT 2|

A +B — AB

o O OO
Ife g1 rafchareti # AMTHRST BT ALRT IRT Bl
2 37d: g2 ANl AT ANTTHD JMfAThar WY HaT Sirar
gl

SN — BRI BT g8

C(S)+ OZ(g) ; COZ(g)
R $Id &7 g8

Mg +0,, ——2Mg0,,



T BT BISSISTHIBROT

CH, N CH,
I tHy 250 |
CH 100atm CH

2(g) 3(2)

EAC|
6.3.2 fawermus sififmarg
(Replacement reaction)

R IArfe ffhany S ve SfleReS §
SR URATY] AT WAV HT FYE GAN AABRD B

URATY] AT URATY] T8 g7 favenfiq & onar 21 g9
ANTHITRAT 3 ANBRDI & Ul I a1 gU 98 ¢ed ©
T BB I g BT fmior +f gar 2|

S —
AB + C — AC + B
QO O
CuSO, +Zn—- > ZnSO, + Cu
PfRATHE e dewe PN

PR Fehe @ el I & Aoz H Kid & gavg i
W g THg 9z CuSO, faera= &1 e ¥ fagw
B9 oTaT ® @r Cu fR&fia g9 arar 2, &R faeras
# ZnSO, g7 el & |

CuSO,
Cu

ZnS0,

O (s}s}{s o ]0;

0
Q0000000

e T

e T gw

faverros srffspamstl & orfdres foparelier dc
TS w4 FHH fhareiiad dl &l faRenfia o=
Td | I8 Zn e frarele o1 & T Cu &H
fepamelier eng & o1t Cu T Zn favenfia #x qar 2 |
qcdl @ fharefiad & IR 3 SFaN D!
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Afsparar Sofl | Bl & | {© eyl ddl sl Afshaar
goft § Rerfy 59 ydR 8-

RO 6.1
$o @l o Afspgar soft

HESISEA] gl | K SIBET
HWR B €T |ifeT™ | Na | foameha d@
H ¥ aifds @fr® | Ca 3
fparela eelt | #AIRRE | Mg =
21 ISEZ Zn =
SMIRA Fe Is
N Pb =
«—— EEENHE | H+— &
W\W‘fq 3 G Cu %
@ erg H W | Hg a&
ERfT & RICS] Au | frarfa @

fgfavemu= fdfshar — 9 UeR & IS

JAATHITAT H AT SHBRDI & ULHT] AT URHATY
e AU | faRenfUd 81 S & a1 74 Al &
foEior g & |

AB + COD — AD + CB

el Sl SBRDI & BB AT U H fawenfid
BIdR Y IS T & |

CuSO, + 2NaOH ——> Cu(OH), + Na,SO,
N HIR AfeT webe
PR Q:[E’EBE a[QfeT —E"Ts;{]’—cﬂ:”s—%r 313@3@'53

el PR Fehe & Febe A™F (S0;)) AIfsyH
BISSIaNISS & BIlgsaarss (OH ) 3Tl &I fazenfud
HYA T TAT URIMAGHY HIUR BTSS1IATSS
[Cu(OH), | derr wifeam Fewe (Na,SO,) aar 2 |
T 3T STEXUT SRIT—

AgNO, + KCl = Aecl + K NO,
A Riea” M
Riear Aigge UCRrMA FARIGS ATgge
FARTSS



6.3.3 3ucHIg AfHfraryg

(Dissociation reaction)

T SfAfehaTd S e SR suEfed g
31T T2 PR &I AT &I ¥ AP IAE I 8, ATESI
SAATHATY BTl & | 39 AADBRD! & HLY a1 §Y
d TTd 2 SR BIT I7upRll &1 fHivr grar 2 et
PR AfD MR daTel I Y] B © Wil srgafed
BIdR HH VMR dTel BIC 3M[3T &7 A7 v ¢ |

AB — A + B

O O O
gerelf ¥ ruge- ififharell & fory dm, faegya e
NS ITRETAN BIA 7 | TSI AMAHAN & BRI &
MR WR 99 YR B 8l 28—

(a) faga ayged — 9 UBR @I UHCeH
arfaferar # foeft At &1 Ifera ar g9 eawern #
e a1 yarfed @1 @Il & o1 98 safed 81 SIrdn
2 | SQTERT —

fa=ra a1

2H,0 2H, ,+0

(0 2(g) * 2(g)

STl 1 fdg]d 31aee &R+ W gggioi g Jfeirer
A 99T 2 |

2NaCl

_EE AR 5 Ng Cl

(aq) @t Clg T
faera sruaes | VAl g DTS TR [Tl IS
U B & | AR A A1 e ugir & e
2 |

(b) I AUETET — IH UHR P IfTECH
arfaferamall 3 AT Pl S a7 R I8 BIC AT H
TT ST 8 | SETERT —

CaCO, —" 2% Ca0 +CO, T
DR fczrm
EaGIE SiTgs

Hfo3rIH Brafvc 473 K T TH B+ R Tgfed Blhx
biceram sifargs g CO, T & |

(c) TP AUEEST — 3 UHR Bl I(TECH
Srffeharerl # AMTH YBTI I Holl U R BIC—BIC
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3Ll H T SICl © | <Afh o7 Srfharsti § yeprar ol
SuRerfr & R Afd & ryees &Y fhar 8l &
T A YHIeNY 3[gee Hear © |

2HBr—™) _ H  +Br, T
ﬁsﬁs EESEE e
6.3.4 Hq qd <itg srfHfshan
(Slow and fast reaction)

rarafeE ARSI 1T oI aTel AT &
3R WR &1 UHR Bl BT 8— #g qr g

(a) e arfdfear — 3 arfaforand afeR®! &1
e R s Aol | R Bl @ | T Ui
3rffshaTy Smafeie IffhaTt 81l & Si¥ b uaet aFet
T U9 &R & Heg 3TAfhar 1070 sec § &1 g &1 Sl
gl

NaOH+HCl——NaCl+ H,O
(107%sec)

AgNO,+HCl—> AgCl +HNO,
I rFEY

RedR Ag¢ T AT BISSITANG 317 Pl A 81 RiceR
FARTSS (AgCl) BT TIT 39erT 31T SIraT © | Uil # Jeprer
Heerwur Afdfohar @ TRy Y 9gd o1 B B 3
Affshar o1 srgamg drel (t,,) 1072 sec BT B
[ITHRDT DI AT AT DI IATE H TGl H oW1 T
T AMHAT BT GNP DEATT 8]

(b) iz e — &3 G AfAfharg
A Bt & Ree! ®1 819 & ", T a1 \1el dd o
ST B, % He IR Afffhar dEd 8 SN dlg R
SHT o @ fohar auf d@ Ferdl 8l ®, S g
IS AMAfRAT BT STH SETERT 2 |

4Fe+30,+6H,0——2Fe,0, 3H,0
ST

Y 3aleNv —
2K Cl10,—452KCI+0,

CH,COOH+C,H,OH %CH3COOC2H5+ H,O0
wAifed ot DEirc] ufdrer wiiee



6.3.5 Jchuvg — IFeshuviiy arffehary

(Reversible — irreversible reaction)

(a) sgopaolg afifhard — U= srfafehary
R PR fhar Hre SATE 991 8, A IfAfshamd
Faa U B feem # gt 2 srgepHia srfwfany
FEardl 2 | 37 rfAfharel # dR—R ifiaRe o
Arsdl HH BIdl Sl & dAT ST Bl ATsdl e
ST & | 39 s ififohaneil & o9 e
FHIARY & w0 H forgd © Ol FERer AR & g

(——) @ BRI B @ omar 7 |

IR0 - C+0,——CO,

PIAAT AT H STADR BIATSISATAGS T & |
CH,+20,——CO,+2H,0
oL
AT BT T8 B UR B SIS INAASS T Sfcd g
g 3R w1g A1 81 & Salory Y ifshar &R #eI 781
AT & | 3FIT 31 SifAfsharsti 3 WRIRYr R W IRIAS
IREd BT & 31k IUIE I © | SIS A G- AMBRDpI
o1 foHior 81 BIar & |
(b) SorHY AfAfsar — WA sifafearg o
AfYPRS AAfHAT BB ST I91d 2, S T9T a1
gRRfR # Icare 1 ifAfshar e IABRST &1
T IR B, ShHui Stfafehar wEad ® | 3 rfafhar
Tl feemeli # Kt 21 39 sfufhareil # @it
STWPRD! B AT I &1 BT © | SShAvI H TR
@ forg & eI W (
forar <imar 2|
A*B ) C+D
IahHO ifafhard <1 srfafharett # faifora gl 2
S 5 e Terd 2 |
(1) A+B——C+D
3 I MBI BEd T
(2) C+D——A+B
9 U9 SrfAfehar wEd B |

) Il 3R SR T g
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39 UBR ISHAUT Wik v | g feeme
(@rr g ucfiy) & gt 8 | Aduem IfeRG (A+B) &
ITE (C+D) 1 FHT0T Il € | 3egel AT3 H Scaral
o1 AT 89 @& g Ui AfAfhAT IR 81 ST
2 SR AfHRSI &1 FHET 89 erar & | i
URA B @ 9rg & ft ot T8 Bl @ &R A
aifaferan fAsror § eifeRe 9 IaTe IuRed 81 2 |
afe srfaforar # i &1 fmfor grar € o siffoear o
g5 U § HRIAT ST 3MILID B |

N,+3H, 2 NH,

H,0+H,CO,  H,0"+HCO;

1 B R IR I R R GO R o G IS TA R
YFd H SHIAEE gRT hlaTSIedliadgs d JfaRiTol
P T8 3 |
6.4 JATFAIBROT — IJTII

(Oxidation - reduction)

A fagme | SifeRiTaRor e ifafeary
3= HEAYUl Bl 2 | 3FId Sifde 4l Ud Hecayol
YN fhamt g gwfad gl © | arEaaan
JHY TG SATRITST T BTSSIo I IfAHAT B & 37T
Tl MR W 3= SiRIEROT SToa SAffehar Hat
AT 2 | Y SfAfhart siferiiRe TAT SRS BT W
gRYIRT Bxcft 2| 39 IfAfhamet & = MR
HASTAT 7T 2—

6.4.1 IMFAITH & WA vd faAaios & MR
TR ATFHIHOT—IIIIT

SifefIST &1 AT TR HEerar 2| qa

?U H ATRITBROT Ieq BT AT W SfTRITSTT B G

% forq & grar ¢ |

JTET —
2Mg+0, ——2MgO
S+0, — SO,

R R ESIESIESIES]
fafehar & ugred 9 SifeRio &1 e U=

PHEATT B |




2KClO, ——2KCI+30,

2MgO——>Mg+0
31 3iffebar § KCIO, &1 KC1# e MgO &1 Mg #
31T &1 &l 2 |
6.4.2 BISSIOM @ TANT T4 faaio @ IR TR
ATFEHIOT — U

e YRHTT Uget 1R yaferd off uR=q afrel A
FEFS FT H UHEAr 9 AR B S g1 d
M Afhay [ uaTel | grgsior et
B JTITHIUT HEATd & |

2H,S+0, —2H,0+28

TEl H,S (BTgSIor Aethlgs) I Hehx S # siferiierd
EESIGI
CH,CH,0H —% CH,CHO+H,
OB DL

TN H BIggIo URATY] &1 H&T 6 & Qd a1+ dTel
IATE QIS H BISSIor URATY Bl GAT 4 © | AT
IET WIS BT Tl | STRNBROT BT & AT B8 S o
framerct 21

9 AT ATt S+ gTgeTeT &1 AT §ar
JIEIT HEARH T |

CH, N CH,
| +H, =57 |
CH, 100am CH,
Tefie OB
H,+Cl,—- »2HCI

12t g™ &1 e # g1 g &1 HC1H e &1
BT 2|

IE IMMITIH 8l & b 0L SrfAfshamen # ergso ud
MRS 91T of | 1 ATRANBIOT T (qaIT
gR¥TYTT BT @Id w9 fear 4T |

6.4.3 fIg@el dcal & | U9 faaiew &
AR IR AT FATHIOT—ATIIA

T JAfafsharg fo=+ uarel 9 fagau aa @Rt
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qcd) ®T e BIar & SR Heiil & |
2KI+Cl, — »2KCI+1,

H,S+Cl, —- >2HCI+8
IEl ureRiam smitergs (K1) @1 e (1) % e
H,S &7 AR (S) # SRR €1aT & | 9 SAfdfshang
o1 ueTel ¥ faggaeen adl &1 IR BIaT 2, U
FHEATN ¢ |
Cl,+Mg—- >MgCl,
&l k= (CL) b1 A=iferam Feirigs (MgCL) H
JTFIT BIAT & |
6.4.4 fag@ ol q@l & €ImT @ fgleq &
AR R ATFHTDROT—NI=GA
g sffsharg {5 uared fagasroll a@ (&0
fageh @) | |ANT FRAT &, ATHHROT PEART © |
Mg+ Cl, —- >MgCl,

JBl HIRRM (Mg) &1 @1fs fagasroll d@ Fakie

(CL) ¥ ST & BIROT 3ifeRATR0T 81 X@T & | d iffeharg
o uered & wvIfded @ Fderdr 2, =

FHEAT T |

2FeCl,+H, —- »2FeCl,+2HCI

Tel FeCl &1 aferss >vr et aea Cld Moo &
FHIROT FeCL ¥ a1aei 81 8T © | 571 W1 eaf &l Uap
AT FHHATE B Al HE Ahd & b AfaRNH0T I AfAfhang
2 forad fopedl uarel 3 offariior a1 Forfdegedl ac &1
3RT BIAT © 31aT BISgior AT gfAge dcd &l fshra
BIaT |

g UBR srued J fafhard € R fes
gared ¥ BIggIe AT YA @ & IART BIAT ®
31eraT TR AT FEOIATLH Tcd BT FHI 21T ¢ |
I AT SATRITBROT JITESH BT v THI A Tl 31T I8
SJEIROMG & | g9 | $1 &l I fawqa R faar
T | SITRITBROT YIS BT SATSTT B ASH—USH B
MR IR RAT &Y T8 2 |




6.4.5 SAGSTT B JTSTH YSTH & 3JATEMR TR
ATFEIBIOT — YA

(a) Sftefiaor — T aifafrartd R da,
URATY], AT AT 3] Feldg i () NI &, Sffadianor
BEAT B |

Na——Na'+e¢”

Fe’ ——Fe* ' +e”

2CI —ClL+2e
TR AT e T B Na e+ 3 o4 (Fe') e
& 3R e AR 3R (Fe™) BR& I # T FARIgS
(CI) M & T R ST WA # fferfiad grar

2 | 1 IMAfharali Pl <= IR UdT Trelar & fob aifeRiiexor
1 TohaT H IERIA URHATY TR I41T & AT IR R
JMIY ool & AT FEIMIT UR A H HH 81NN 8 |

(b) 3ro=gd — VAT ffehary foes acd, uRET],

aifafepar ff ped 2|
| ATFATHROT )
Zn + CuSO, — ZnSO, + Cu

I A
SEERE]

SWRIFd fAfpar § Zn b1 ZnSO,H  SATRiTdRoT
(Zn——7Zn"+2e7) qAT IR Aebe & Cu #

3T (Cu?+2e” ——>Cu) BIRET 2|
SRR
Fe|203 +3€0 — e + 3o,
SIENICY]
341 aiffpar § oRe sffaxrgs (Fe,0,) &1 3R H
HYEIE qAT Brdd "L Sfxags (CO) a1 CO, 4

3TeRATHROT 81 XET © | &l Ueb &1 3fAfhar § v uref
BT SHTRAGROT TAT IR BT AT9 & YET & 39 &

3T AT 3] Selds 4 () TS IRAT 2, AT BRI
=

Clte"——CI"
MnO;+e” ——>MnO;’

Mg?+2e” —— Mg

TR FAN e TBT R FarTss M (Cl), Feie
3T (MnO;) e T8 &R WH™C 3MaF (MnO, )
TAT HFIREIH 991 (Mg'?) e U89 aR Mg SeiA
qRHATY] H ORI BT ST © | $91 Sarexvll | Sid sidl
2 f Siffiaxor & fauRid e sifafharet # e
T80T By Ol & FOTa™t SaTAIF WRATY] 3 3RO a1
2 IT T R JATAY Jodl © AT ¥R UR 3T #
HHT BT © |

ORI AMATHARI BT G@- | gdT Tt g fh
Y S RITHROT—IIFIT TGIMAHATY B | U Ugref §RT
e T AT & TAT §AR & §RT U897 e Sirel 2 |
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