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A Jffhay td SAR®
(Chemical Reaction and Catalyst)
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6.1 Hifa®d vd INRAE gRad

(Physical and chemical change)

g vl # VA1 BT & b uRadd &1 BRoT
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6.1.1%\Ifu® uRads

A 9 gRace 2 ¥ uared & wifde or qor
3feRer # URadH BIdT 8, IR=g S9 I+ o1 H
DIs gRacH &l BT | | 8 uRads & dR
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g ARl H BT & TH oA W A e ary
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4. T geret o1 ffor 98 Brar 2
6.1.3 EAN® uRads

A I gRac & foRe uemel & e o qen
e # uRad+ Brar ¥ e =41 ysref §9dT § | NG
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6.1.4 MG IR & TOT
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6.2 NN FHIHRI

(Chemical equation)
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C+0,——CO,
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o aret gl B IR & e 9 uger 91 oRw foran
ST &, §% fohardRe a1 i R® (Reactant) B € |
R &1 e sifafar o feem garar 8 | R & e &
S @ Sare (Product) 311 Siffhar & SR a9
el ugrlf Pr forar ST & |
6.2.1 NHIAMS FHIHRUT B foes & =R

1. T AR 3t fores & forg |
# 99 Uz fhueRe & forgaxr IR &1 fAem=
SR ST §, TeaTe] ScaTg forer Sirar

2. foraThR® 3R ST Hvem # U 3 31y 81
W I 919 99 BT U8 (+) RIS B | O —
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3. it Wfhar # 9 A1 weg| e &1 i
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P 39 IHR A 9937 9hd & [ hareRe 3R
ST H IURYT S dqcd Dl fel URHTY] AT T
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C @1 |1 @I ddferd fbar 11 31 H &1 1 &l
Hferd axd 2 |
C,H,+0,——>3C0,+4H,0

379 SIS BT AT Bl ST AR T fbm STrefm
gl

C,H,+50,——3C0,+4H,0

6. THIHRYT BT FfoTd B B YA IHBIRDT
g ITGT BT TP AT B G & ST A1 Bl
IS H o & oy (s), 59 & forg (/), 7o 99 & forg
(g)fom3a 2|

Cot 02<g> C02<
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7. JfAPRD T IATE I ST faelad & w9y |

BId € a1 9 (aq) forad 2 |
CaO  +H,0 —>Ca(OH)2(aq)

8. IMAfHAT I B ferfq aFi faemai #
B TR AR T =1 , 5 UBR BT Y PR
gl

9. AfAfshar A I~ 8F & ford mawd® dm g
@ B AR & e & SR forad 2|

773Kk /200atm
2NH

Z(g)+3 2 3@

10. ST g SHEATIT srfAfhar & fory I
@ AT S 99 g (4) 9 ®O R (—) e
AT T AT BT T ST € | W1 & fogd A 5 )
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FHIBRT DI Hferd (AT ST © | TARINS AHHRT
@I A fafdr (Hit and trial method) gRT Hferd
forar Srrar 21

5. MG FHIHIU BT Afeld a3 & oIy
[y AT § H ffa=dior (0) @ ggsror (H) &r
BISHR T TRATRI BT Hferd Hd & | Si—
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forar S 2 |
N,+3H, ——2NH,+10.5 kcal/mole
N,+20,——2NO,-21-6 kcal/mole

11. AT § TRFT IARD DI IR & =19 B
FIR forar S 2|



CH, Ni CH,
[ +H,, > |

CHZ(g) CH,
L \Siet o5

6.2.1 NNTIfT® AHIHRoT B fawreand
RIarafe TEAEI0 B gIRT Ifdfhar @ v Wl
SRR el St & | 39! favwant e -

1. fPITPR® &R ST & IR YT TGN
AT 37U BT HeeT, FeEH anfe e © |

2. it 1 Hifde Sraverr & BN U Bl B |

3. e Affhar & fordr smavas aRRefaat
JJT 1Y, €79, SIRP e & g F gdr gerdr 2 |

4. FHIBIOT W AHAT S & AT SHEN
e BT ST 2 |

5. FHIHROT AMAfHAT DI ISHAUNIAT BT W AR
qarg |

6.2.3 YOS FHIGOT & HrAg

g+ faeiyanstl @ arg WY J1arafTs TSR &
Fo dE 2

1. I% AMAfHaT @1 goiar &) SHr 72 <ar 2

2. 399 fhUTHRE T IUTE Y ATedl & IR |
HO W T8 Bl 6 |
6.3 raraf®  AfHfwpar

(Chemical reaction)

fosdl o uered # varafae uRadd 89 R 98
ot vared | e il ud Heed | A 81 Sar
g, 39 "eAl & NS IWfhar dEd § g
fodt ugrel # wwrfte uRadd 91 MRS
st wEarar 2| waAfe sk & SRM
HWPRPI I IATRT BT AT BIAT & U= UTef BT
F[A GIAM GAET BT B | IRe Afvfhar e
RIS FHIBIT  ead fHar Srdr 8 | S8R0 —

2Mg(s)+02(g)—- »2MgO,

FREH & WId BT SifaRiToT # el Ik H=1RraH
JATFATSS BT TIT T BT FoT G101 © | ol AHBRDI H
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AR (Mg) & URATPR a1 &l 2 § T it
(0,) & XA B W Al 2 € SR Swrg 99 b
qeaTq I $d! FEAT T &1 & 7 | 37d: Affhar
A qd vd gz § Mg a1 O, ®T S WA &
21 TP 3T SaTER0 <Ry —

C(S) + OZ(E) —_— > CO2(g)

12 (2x16) (1242x16)

12+ 32 12+32
44 44

59 AfAfhaT 4, BiIel T T8 e bl IuRIfT
# fopar rrar € | el digern (C) den sifeils (0,)
SIHHRE & | SUTE & T H I aTell I BT <8
difergs (CO,) & 7o gaxt e f= 8 | 7T 12 gm
Pl 32gm IS I a1 Bd 44gm P ST
3ifeaTgS ST & | ST MY A1 SIWHRSI Bl el
THHE IUE D Fol GIAM & IRIER BT & |
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Hey 991 §U 99 <ed © oI Y §el b1 i g
2| AMHRSI & FANT B, g6 & ged g 994,
FffHaT & I TAT USRI & MR W IATID
ffpaTt e YdrR P Il 2 |
6.3.1 WA SIfAfpaT (Addition reaction)

Ul e srferfehart frd &1 ar &1 |
A NGRS MUF § FAT D T 81 I
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2
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Mg(s)-i- Oz(g) —2 MgO(S)
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6.3.2 fawermus sifwfmard
(Replacement reaction)
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o 000000
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JeTd w0 A HH forareiierd dw@l o favenfud @
od © | I8l Zn A fharfiar arg € e Cu o4
fepareier &g & ord: Cu &1 Zn fRenfia &= <ar 2|

aal 1 fhareficar & IR § IEeRI $HB!
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Afsharen #ofl F &l € | g Fedqel awl B afhaar
o # Rafy 39 voR 3—

IRl 6.1
$B T@l @ Afhaar soft

HESISERS) el | K JTferh
FUWR BT &g |ifemd | Na | forarfa a@
H % aifdre afeerad | Ca E
forarefer g FRrE [ Mg
2 ISEZ /n E

AR Fe 5

KIS Pb
«F g=eoHd | H4+—

HESIER] e Cu E
Mg H | el | Hg
9 &9 foareia Ryear Ag AT
&R & Mes | Au | Frawie ae

fgfaverros b — 39 UBR @ IS

ST fshaTatl # ST SIABRET & URATY AT YRATY]
HHE 3 | favenfud &1 S § a1 99 AST B
feeior giefm 2 |

AB + CD — AD + CB

O
TEl TFI AHRDI & FH W Muw H fazenfa
gl I Iere g1 @ |

CuSO, + 2NaOH —> Cu(OH), + NaSO,
~—_" PR T Tebe
FIR THE e wegiauigs  SeR NS

JEf PR Gehe P Aebe MIF (SO,%) wifeaH
BISSINTSS & BISgiaIss (OH™) Al &l fazenfud
B B dUT URUITATGRY HIUR BISSIFATSS
[Cu(OH), | @er wifeam wewe (Na,SO,) awar 2|
U 3= STV SRIy—

Riear qrefermm
FARITS Argge

KC1
AgNO, + KCI ——> AgCl + KNO,
\u_/

qref3rag

Rrear Asge
FARTSTS



6.3.3 IAUgcHIg AfFATHATY

(Dissociation reaction)

AT TC PR a1 TT &I | 3P IcUTE 91 8, JfTdcHIY
HWAHITE P & | 3AH AMBRSBI & qeg 91 §Y
d Ted & SR BIC il @1 fmier gar 8 @et
IIBRE 31fIeh VIR aTel ¢ 377 BNt & S ruafed
BIPR B AYIR dTel BIC AURIT BT 10T F- ¢ |
AB — A + B
oo O O
uerll # geIy fffsharall @ ford v, fage yaprn
fe IARERN B4 2 | ruereH ifAfhany & R &
IR TR 7= YR 1 el 23—

(a) G JUeed — 39 UBR @& 3UHeH
Fwfpar # fl e @1 afea a1 wa oraverm #
faga a1 yarfed @1 S & 1 98 s|fed 81 Sfn
& | IETexRT —

faera awr

2H,0,, — 500, 40

2 T Vg

STt BT fIegd srTeed &R W BSgioid a Afaiior
USRI

2NaCl

_FEa ™ 5N, Cl

(aq) @ Clag T
faga sroeed d VIS 9 TS UR Tl —3felT ST
T B 8 | ARG A A smafe ygiy & g
2|

(b) S UHEd — U UHR B AUcH
ArAfHITell H AP BT HW <7 W I8 BIC AN A
ST I & | JETeR0l —

CaCO,—" =% Ca0 +CO, T
Doz P
FEFT STRAZS

Dfcerad wraie 473 K d@ T - WX r0efed glax
e sifedrgs g CO, T ¢ |

(c) YBIIT JTESH — SH UBR @I JqdeH
rfaferanatl # IiffTe UdreT § SHoll U< aR BIc—9BIc
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3opel # T I ® | ffd 5 Afufhanall #§ uwrer &
SR & HROT i & rgaed P fhar gl |

T T YRy e de © |

2HBr ) H, +Br, T
ESSEN
EESEREIi]

6.3.4 Hg g g Srfisean

(Slow and fast reaction)

I IfAfRaTd 9T | e aTtel W @
MR TR &I UHR T B 8— HE AT A

(a) fra arfafrar — 3 aifafrart sfveRs! a1
e O 31 ofl | R Bl ® | AT U
sy smafes aifwfeharg il € S % uaat sre
T Ydol &R & A& ATAfHAT 1070 sec €1 g& &1 Wl
gl

NaOH+HCl——NaCl+ H,O
(107 "%sec)

AgNO,+HCl—> AgCl +HNO,
3qq JFdey

RIceR 8¢ T TAT BSIFAIRE 3l BT et 81 Riear
FARTSS (AgCl) BT 29T 3Faery 31 STl & | relf 7 yaprer
Heewor Ffafsar @1 Ty 9ga oW B B 39
afffsbar b1 SFgamy drel (t,,) 1072 sec BT B
[SFBR®T &1 et AT BT IUTE H g # o I9g
I AMA(HAT BT IFGJARIBIA HEAT o

(b) #g afwfpar — &3 wae aifafmany
A B & Ry @1 8 # €, o a1 arel adb o T
ST 8, 378 He NG Affhar ved @ SN dig W)
ST A B fpar aut 9@ Ferdt Eh 8, O A
TS AT BT STH SSTERT B |

4Fe+30,+6H,0——2Fe,0, 3H,0
ST

AT IqTeN —
2K Cl0,—252KCI+0,

CH,COOH+C,H,OH —— CH,COOC,H,+H,0
wiifed sl EOEIE] ofre wiee



6.3.5 SGHAUIG — IEpATHA IAfAfHATY

(Reversible — irreversible reaction)

(a) Irgopaeia Sffhary — O srfaifeant
R IfYaRS fohdT axa SATE 9914 &, U Afafehamy
Fad U B faem # g 2, srgenaei st
FHEAT 2| 39 fAfharel # fR—dR iffeRr®T o
AT HH BIAT ST © AT SATGT Bl ATl el
ST | S At ARl B 59 e
AR & WU H for@d § AR IR & g

(—) & gR1 & fe@m oran 2 |
C+0,——CO,

DRI AY H TAPR PIATSISHFAES I 3 |
CH,+20,——C0,+2H,0
I
BT BT €89 B N Ble- SIS A8 T o a7
© SR Xerrg Wl B1d © gy Y AMAfehar ax Ao el
TN & | AT 31 AMAfharsii # MR AR W IRINS
IR BT & 3R SIS a4 2 | IS & G: JifiepIRept
&1 fmior 81 g 2 |
(b) Saeaeiig arfifear — O arfaifrant fos
gRReIferl # Icqrg 1 JIMAfHAT PR AMBRDT BT
ftor ot 2, Sepaeiia aifafesar weemh 2 1 3 aifafsar
<l feemell # g1l v g Sffbansl # & @
HAPRDI B AT I & B & | SSHAYY H TR
@ g o W W ( ) <A 3R AR Bl g
foran S 2 |

A+B ) C+D
Sl aifafoary <1 srfafsharett # fawfra et 2
ST o Arer—wrer gerh ¥
(1) A+ B——C+D
U o AT B 2|
(2) C+D——A+B

39 gy rffhar ded 2|
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39 UPR Schauiig JIWfhar ue amer qr feemait
@rr @ ) # Bl & | Aduem IfMeRGI (A+B) ¥
Icre (C+D) 1 frHfoT 81T © | 3igagel |13 o S<aral
BT AT 89 & U Udd AMTHAT TR B STl
2 3R RSl &1 Ao 89 aFrar & Afdfshar
IR™ BF & 915 1 AT gOf 8T BT § &R 99
rfaforar st § ifyeRe 9 Sare IuRerd 81 2|
afe ifafshar # a1 @1 fmfor grar € ar «ifafshar ot

¢ U H HRIEAT ST D 2 |

N,+3H, 2 NH,

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

U &) U Sg IS IffERAT B SeTERT
IFd ¥ EANAIAT gRT BlaTseaiiadgs d o
®T q89 © |
6.4 STFHIHIUT — IU<IA

(Oxidation - reduction)

I s # sifarfaxor sreae sriforary
3T Hedyul &Il o | 3 Sifdd wifce Td Feeayel
IS fhard 39 g g 8 | AMeaan
T I SRS T BTsSIor | IMAhAT R & 31
T MR W g ARATHRYT o=+ IffAfshar war
T 7| Y ATy ffRNeRE qUT MU=ATdd Bl |l
gRYIT &Rt 21 377 3rffhamen & = SR )
FHSITT AT &—

6.4.1 JMFATH & HIT T FATH B AR
R AT HROT—T=IT

TR &1 AT JATFADHROT Beall 2 | Jo

I H STRIBROT ITeq BT YANT A MRS & FIIT

@ forg € e & |
SEUSHEES
2Mg+0, ——2MgO
S+0, — SO,
Y STE3iaTss

fAfehar & ugrel W SiRioa &1 fRdhar ==
HEATT 2 |



2KClO,——2KCI+30,
2MgO——>Mg+0
31 1fdfshar § KCIO, &1 KCI# @2 MgO &1 Mg #

3TeR 8l ET € |
6.4.2 BISSIVE @ TAN T4 fIOioH & MR TR
ATFHHROT — AT

g qRHTYT Ugel 31f¥is yafera off ur=g 3fmet 1
HEEH TARE H TEAr W TN B S B d
AR fafhard R uaref | grsgroe et
Bl AT BTl 2 |

2H,8+0, ——2H,0+2S

Tel H,S (BTgIoT Wewrgs) I Ao S # SifeRiTdd
B T B
CH,CH,0H —% CH,CHO+H,
SEIE] TS

QTS H BTSQIoH URATY] &1 AT 6 § UG a1 dTel
IATE QIS H BTggIoN URATY S AT 4 © | i
IET UIHTel BT Tl ¥ 3ifeRIIpRoT BIelT & eIl IS eI
fHperch 2

I I Affard [ BT gIor &l AnT 8ial §
AT HEAR T |

CH, . CH,
[ +H 2o

CH, 100atm CH,
QAT (ORI

H,+Cl,—- »2HCI
BT UfIF &1 U | QAT Tl BT HC1# 3z &1
RET § |
IE AP B} © fob s rffhame # grggior ud
MRS WRT of | o7 IMARNHBROT g [T Dl
gRUTYISN &1 AP Wy AT AT |

6.4.3 fyg@eN acal @ @A ud fogiew &
AR IR ATFATHIOT—IgT I

g Affpary 54 yarel ¥ fagau aa (@afdea
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@) &1 T BT 2 SATeIeRoT B 2 |
2KI+Cl, —- >2KCI+1,

H,S+Cl,—- »2HCI+S
Iel ureRRrre srarsrgs (K1) &1 srarei (L) # qer
H,S @7 \ewR (S) # 3iferiia=or grar € | 4 sifshang
14 uaTed # fagae @i &1 AT BId1 ©, AuadT
FHEATN B |

Cl,+Mg—- >MgCl,
Tel F (CL) BT H=NlRrH Feirigs (MgCL) #
T BIAT & |
6.44 fagm #off dwf & ¥ @ e &
AR WR ATFNHIOT—T=g

q arfufshary =@ uarel fagasreol a@ (For

fagdh @) & HANT AT 2, AT HEeTh 2 |

Mg+ Cl, —- >MgCl,

Il AR (Mg) &1 31fdre fggasrell a ddik=
(CL) 3 AT o BIRVT STRABIOT €l ¥&T & | 7 srffeban
o el & wufded! a@ Mderdr 8, =
HEAR 2 |

2FeCl,+H, —- »2FeCl,+2HCI

Tel FeCL &1 3 vl faged acs Cla e &
BIRVT FeCL ¥ 39e2+ €1 8l & | 31 i) a2l &l U
WRI SHHTE B} AT e Ahd & [ Sifadiaor 9 Affharg
2 forst faedt uqret # sifarfrom ar svifagd) o @1
AR BIAT & FIAT BIgSII AT GFAERT Icd BT FepiA
BT 2 |

T UBR U d AfAfpard g R fed
ueref # gIEgio I UAAE O &1 AN BT ©
3FIaT SATERATST AT I T BT FTBIAT BT © |
I Y SATRATBHROT YTTH BT T THY I Tefl 317 8T
JAIROMY 7 | 9 # g ual &l favga &= far T
2 | JTRATHROT ITIT BT FIdeid & ATT—UaT B
TR TR IRAT Bl TS B |




6.4.5 SAGCTIT P ATITT Y D SMER WX
AfFdIHIT — I

(a) JfEAHRoT — U g o aa,
URHATY], AT AT AT Feldg i (e”) N B, JATaATHRoT
BHEAT B |

Na——>Na'+e~

Fe’" — > Fe* ' +e”

2CI ——Cl,+2¢
8T ARSI e T F Na'eF e # %9 (Fe?) 3
TP 3R e AN ax (Fe*') BRE I+ # TN FeIRsS
(CI) 3 & T PR ISRIA WRATY H 3iferdiepd siam

2 1 37 AR T G TR udT Ferd § o ifarfiawoy
1 foraT H ISR URATY] ST ST © AT S IR
AT Fedl § AT 0T OR A9 F HH Bl 2 |

(b) Y= — U1 1fAfhaTy S dea, wRAm,

aifdfhar ¥ ded 2|
I ATR{THROT )
Zn + CuSO, — ZnSO, + Cu
[ A

EEEDE]
SWRIFS AT # Zn b1 ZnSO, H  SiTaRiTebRor
(Zn——7Zn"+2¢”) TAT HIWR Aebe & Cu H
=T (Cu?+2e” ——Cu) B @ 2|

SRCRE]
Fe|203 300 —> e + 30,

HTeRATehROT
34 AfAfhar § BRe sifeags (Fe,0,) o1 3Rk 4
ATFY FAT HlEA AT Sfaags (CO) @1 CO,H

SITRAIHROT 81 JT B | TSI Ud &1 AMhar # b uaref
BT SATRITBROT TAT TER BT 0TI & V& & I @

3T 4T 37 ﬂéi@'”:f(e*)w RAT 8, ITIIT haelal
=

Cl+e"——CI”
MnO;+e” ——>MnO;’

Mg?+2e” —— Mg

TR TR e T8I IR FARSS A (Cl), F=e

MIT (MnO;) e 89T &R WRHC (T (MnO, ?)
qgT FARRM g (Mg*?) e T8 a) Mg SarRiA
URATY] H STERIT 81 I & | $7 STERvN 3 S Bl
2 b SfRIeRo & fAuRIa sro=e rfafshanet & e
T80T fhY O & O ISR URAY] § 0 aaT
T AT FONIT R MM I § AT IR TR AT H
HH BT B |

SRIGd AR B S@- | gdT Tt g &
Y ST RITBRUT—IIIIT ITGIAHIATY & | U uaref gRT
¢ T ST © T ¥R & g7 T80T fhar S 2 |

Ve fAfhar ded B |

g1 rfafehanan & g uarel &1 ffaRiidRor gran
2 golael= N AR 31 U &l af¥d o) H Aeg
PHRAT B AT UATID HeaATl & | o gared &1
AT BT © 98 gelagi T80 H T Uared &l
sifefiepd IR 8 ofd: AfFHHRS Heard ¢ |

AT, JUATID — SoAdeid STl AfTHRP,

RNPRD — goldeid UTS! ABRD B 2 |
6.5 SardAId<Y (Neutralization)

ST 3R Td &R NfAfhar dRa € 3R oAqor e
STel 91T © °f 399 STAfhar f e sifafean
Ped 2| T R & EIgSIoM mad (HY) &R &
TRSfaad maa (OH) & 3ifafshar &~ STl &1
fmToT PR 2 |

AHFf + &R —— IdUT + Sfef

HCl+NaOH —— NaCl+H,0

S ATl # Us uarel Sffarilard BIaT & a1 gaR]
gaTef Ui | A fAfhaTy ATI—HTT Ferdl & | 31
g% vSfad (Redox reaction) 3rfaferary 4t srdrg=g
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A ATl & Ul 317l Ud Ydol &R Sfd 3rfafshar
oA & a1 faeeas @t pH 7 81t ® Safd ude ot
e &R ¥ fifhar wrar © O pH 7 | &H B 2



Tqel &R 19 gaof 3Tl ¥ Siffehar dear & a7 faeres
@ pH 7 ¥ 1fde Il 2 |

TAD! 3 UBR A AAT ST AhT & O e G
&R e W e SSRIF I & a1 9 9R 3
T &R & B av 9910 7 | 37 & g1 &l I U
Aied H' 89 &R & U& Ardl OH 8 3 foham o
STl g1 € 3R SSRIA 81 Wi © | Udel 3Fd U4 ol
&R OTcT: 3MAFIT B & | 31: SIRANBROT Bl STfAfehar
# g9 arel ¥ H'Ud OH 3 |\aIfTd gia T
1 ofd g 1 faaad @ pH7 8 S 7 |

HC+NaOH —— NaCl+H,0

H'+CI'+Na'+OH ——Na +CI"+H,0

9 UHR Gl Aifafmar gt -
H'+OH ——H,0
Tafdh g R UG TS 3l @ W B dTell
IR IfAfehar § gdat &R guia: mafd e
B 8, B A H uifdes wu # o I8d 2 oA
O # o7t @ R & FH Al of7 W= |1 H' 31t
B 9131 OH- 3T &) /137 9§ 31fdd 81l & 59 YR
IEAHIGBROT TfAfhar & geard A1 e § H' ama=
SuRerd 810 ® &R faerad & pH 79 &H 81t 2|
HCIl+NH,0H — NH,Cl+ H,0
ggf NH,OH gdel &R € |
ST UBR Y g 37T Td Tae] &R Bl SERIFIDRIT

rfaforar # srer gofaan smafaa ar faafa =& grar
2 AT BB AT F ATIAAT rave # Y gaT B | 31
faerem # ot 9 R & |AM Al o W e |
OH 3T @1 31feraar gieft 8 ara: faeras & pH 7|
31fere Bl & |

CH,COOH+ NaOH —— CH,COONa+ NaOH
wAifed arat Hfead wiiee

T TIfed ot Ud gt o B |
6.6 SAR® (Catalyst)
g uerel S e kAT @& o ®r uRafiad @
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A B W W9 uRafa ed €, SRS FHEad & o
9 gl Bl ISR HEd B |

2K C10, —252KCI+30,

T I +H, —N s geafy o
TRRIE FRe BT I TTee T STs 3ifaTss
(MnO,) @1 e &R 6% G W €l &4 ol € |
SR ifAfsharel § MnO, @ gfofd Nirg SR &1
BT BT 2|
TARGBT B fohar, o anfe & MR W 39 3HH
BRI # Fier T B
65.1 AT & IMR W TARG B UHR
HfTh STaRRAT B MR TR ISR &l TbR & Bl
e
(a) T SOR® — S IS SrfAfohar #
IIRD, AMHRE Td IcTe A1 T Hifad e
H BT € O SORG AN SIRG HEATar g a7 fhar
AT IR BEAT & | SETER0T —

—H9, CH,COOH
3%t

CH,COOCH,,,+H,0,,,
BRI

+ CH3OH(aq)
et Y hlElal
NO
280,44+ Oy B 280y,
THR SSATRITZS e ICssIES]

(b) fawHTft SaRB — 9 I™ATAfTS ArfHforarait
H MRS Td SIRG & WIfds sraxen f=—fa=
BT ® 1 SOR® B AvH+ i SIS ded & dorr fhar
fawf ISR FHEARN T | SRR —

NZ(g) +3 HZ(g) = 2NH

TR el )+ Hy —— TR € ()
Jed1 faifora et a1 (Ni) SaRa &1 SuRerfa #
ALY TAT BT BTSSIOTHIBROT HRe agfel HY 1T
ST & el del wd 3raver ¥, H, R0 sravenm #, Ni
qr € S 3ravern § g

3(g)




662 fpU1 @& IR W SIRDI & YBR

(a) gTHS AP — NG AT &

T BT 9 I IIRB TTHP SURD BB ¢ |

2KCIO,

MnO,
—
A

2KCH30,
2S0,+0,—° 5250,
(b) FUTHS SIRD — IS JIAfHAT &
T BT HH B ATl SORD FUTHD IURD HE]

2| SETERT —

2H,0, — N9 51 0+0,

ERENIES
et @ suferfer § H,0,® 3ee &l <% &4 &
ST ® | 31T BIgSIod WRIGASS &I GUBT B B
forg s gewt wran W Rere’ia e <d 2|

2CHCIl,+0, —=% 52 COCl,+2HCI

FARTBTH BT
FARIBIH AT DI TS F Td: 81 AT Blax
favelt i Wil a7l 2 | 39 Jffafdhar @ iy &1
#e PR b forg gaH A1t A4 # gt (C,H,OH)
forar faam smar 2|

(c) TId: SINP — 19 bl It srfaferan
H 1 UG WA T ISRD Bl BRI BAT © AT
JAMAFHAT & T BT 9T T & Al 98 IS Wl SRD
PEANT © | IAMERIT —

CH,COOC,H,+H,0 CH,COOH+C,H,OH
TR wiice wfifed srer It

Bl R ¥ AMFHAT HE TR I BRI 8 R SR
THIfed o & B AE H a9 & d1a AWfHAT B
I ¢ AT & | AfAfHar § Tifed ardt W SRS
BT BRI BT ¢ |

(d) ST SRS — T IEAEG AAHAT B
T BT 98 F O yaref wH F g O ® S ol
ISRP BEd 2 | 58 ATIRIGAT Trolrsq W) HaT ST
2 | TrolTgH Sifeet ATSeIoT Brdfeed ATe g & S
o =1 Sta smafae fosamet @ forg fafdre &g
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2 | SaTeRU —
NH,CONH, + H,0—%F% 5 NH,+CO,
IR
W%ﬁésqﬁm

IS fAfhamell # SARE &1 forarefierar
DI YT B aTel BB TaTil BT YA A1 f5ar S
g

(i) SRS aefe — T uared g arffear fasor
H IARS B G e R ISRS B fhareierar §
g 81 9K & SORS 9dh HEAN © | Badl SORS
@1 fopamefierar & 9o € W SORS el BN B
SRS

N,+3H, —FMo 5o NH,
T8l Mo (Aiferessw gof) SIRE Fe (3ma=e) @
foramefierdT & derax Afifshar &1 7T 31 @ik 1fde
T QT & |

aefa el + H, ERESINRCH

&l Ni SSR® a7 IR (Cu) SIRG TP 2 |

(ii) SOR® fay — I uaref e arfafohar fsror
# e W SORe @I fharefiaar &9 8 o €,
SARE Y HEdrd 7 |

Ni/Cu

JETERT —

N,+3H, —*2NH,

39 AfAfshar § BrdmERiTRTgS (CO) 14 A
<1 WY A1 3MRRA (Fe) SSRE &I fohar § &#Y a1 Siweft
2l
6.6.3 SRS D IO

1. SARP dac NAG JAfhar & 9T H
IR & foly SRR BId & S9a W & IS
AHed Ud AT H§ BIs gRadd T&l gdT g |

2. rfafar fasor # SaR® @1 ged AEm H
SuRerfa & gafd gxcht 2 |

3. s ArfAfhar & fore us fafdre SIRe Brar
2 I U &1 SARSG w1 rfAfshareil o IART T8l




PR el © |

4. ISP FAHAT DI URW T8} BRAT 8 Dl

IAD AT Bl geIdT & |

5. Ichaoiig rfafpars ¥ SaRe W 9 Udg

T SrfAfharell & I B WHIE ®Y I YATfAd BT

=

6. IIRS U Hf¥ad au W= & s fharshia

BT & | 1Y g R a1 fharsfierar wurfag g 2

10.

uerlt & «ifce o § gReds wifad aRecds
FEAT & | A RerTE BN F |

il & Wged 9 MG [on H aRddd
RIS gRadd A & | A IS 8Id B |
IS ATl & e TR &
WY ¥ forar SI7dT & | Hqferd e RO
MRS SAAHIT & TR H HET SR <l
2

A FAfHaT # &1 A1 <1 4 <Afde ugrel |
H AT R UP B IATE I 2 |

% NMBRS & URATY] AT YA FHE BT GN
JNABRES & YA I WA g ¥ fawenfid
Bl ST R s1ffshar deard ¢ |

ueref Q1 AT &1 ¥ AP Axe AUBH ¥ srgEfed
BIT 2 A1 U= rfAfhanelt @ srueesig srfafiar
BEd T |

SRR & 9T & QMR WR A He A1 g i
HEAN 2 |

3P T &R T ATTHAT BT ISSRATBROT A fhT
HEd € |

g JFfafhany R oifesdior ar faga el aa
BT AT BIAT B S1yar gIggIoA AT e
T BT A BT &, JATRITHRT HEdR & |
T ffhar R gTsgioe a1 faga o= d@
BT AN BIAT & AT ARSI AT oI
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11.

12.

13.

14.

15.

16.

17.

T BT FISprIT 1T 8, 199 HEelrl 2 |

SIdele AN STRITHROT TAT Foldeie TG

HRAT T HEATAT 2 |

G JfAfhaT S dad U B faem H Bl '
SIEHHUNY AMFHATY BB 2 |

AT arfaforart S ST feemar srarfq aifare
A IUE g Y IS A AWBRD BT 707, §
B ¥ Sopaoiia ififehar b 2 |

g geret ST s rfifshar # wad sraRafia
IR AMAHAT & T BT JHIFAT BRI B, SIRD
FHEATT T |

IIRG IR YHR & B o— TIHD, FUHD,
T SARD, ST SARP |

IARV TN UBR HT BT & — FAF IR,
faweief ITRoT |

SIRG P fharedfierdr &1 ifad wd 8- SIR®
e, SAR® v |

sregraref g3

dEAIITcHD U

1.

FeCL &1 FeCL,# ufRad dgerrar 87
CIEIENIEa () 3ruerg=
ELEE (%) g™

Teh yaTed QI BIC AR 3N H gedl & Al AMihar
-

(P) srUECH (@) faRermg=
(T) ATFRATBROT (&) g
AT AN arel ueTef dEard 87

(F) MRS (T@) SORB
(QCEEIRED () ®rg el
T feemen # 8 arell rfafshany 8-
() SATRITBT (@) =
(1) 3rgepaeig () Sspavi
AAfHAT & 9T BT IGM dTel BT o—
(F) SIRB (@) if=NHRS



QEEEIRED (%) BT el
6.  TTgH BId 8-
(F) FTHD SIRG  (F) ITHD SARSD
(1) Tad: IIREB (¥) 19 SAREB
7. 2Mg +0, —— 2 MgO
39 arfaforar § AN o1g 8 <& -
(P) SiTeRTepd (@) =fd
(1) srgefed (%) fa=enfoa
8.  Sopwiig rfafeanett & forg foha forgsr &1yt
fopar ST 28—
(®) — @) 7T
m (%)
9. gz AfAfhar ST 9911 arel ScuTE o & SART &1
I 8 PEA 8-
(®) g TS (@) ShHAt
(1) T SR (&) srgehaviia
10.  oTerdy srfiforar # w1 —
(@) e 8 () Jaenfya 2 &
() faera g ® (T) T | BIg 7TEl
AT I
11, mafie aRads & @ adsT 87

12.

13.
14.

15.
16.
17.
18.

19.
20.

I I BT aaafa 0 § gRafidd a7 arer
ISRP BT A9 Id187 |

SR fha YbR &1 BT & ? A1 forg |
Zn+CuSO, ——ZnSO, +Cu

IE {59 UBR P IMAfHAT BT ISR &7
YSfeRT AfAfhAT BT T SSTERT < |

Scpaiia arfdfhar fa ded 27

SARG qHd 9 IARG AY &1 Fa1 B 87
AT &R &1 TRER J1fAfhar sl rfaferan
PR &7

T B MR TR 3MAfHAT b~ TR BT &It 272
qra agae+ fAfhar & Sarexr < |
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21.
22.

23.
24.
25.

fopeft arfafshar % SARS &1 T B BT &7
RATaf AAHAT B el DT AR Rigia
7 8°

XSt afafsar fast dea 87

DRI BT T84 BiF 1 IfAfhar 22

Udol 3l d Yol &R & He 3ifAfhar e )
faeras @1 pH foa= grfY |

CTE[XRTTHD YR

26.
27.

28.

29.

30.
31.

32.

33.

34.

35.

Yifre Td e gRads § 3far for |

G G uFeA AffHAell B TdH—ud
TETEROT & AT ford |

AgNO, +KCl—— AgCl+KNO, Suiad
rfaferan ford g @t 8?2 AW fored aor wwsm |
JNFABROT G JUFIT Bl AL AETT—UTH
@ AR TR TSNSy |

SORG fhae UBR & B 87 ford |

sraereg ATt fhas yeR @1 B &7
oI P |

FARIBT H GO /AT H YIe Vebleial e
F T ST 8°

I 3T G Udel &R § &9 U HT Sl
et e grar ® aar?

FT 3 IAFHATY F9T & IR HROT Afed ford |

(i) Cu+ZnSO, ——>CuSO, +Zn

(if) Fe + CuSO, ——FeSO, +Cu
fereferRad srffsharall # siferfieo—aruerd o
EEEIENS

(i) C+0,——CO,

(i) Mg +Cl, — MgCl,

(i) ZnO+C——>Zn+CO

(iv) Fe,0, +3C0——>2Fe +3CO,



IRERGICAR L&

37.

38.

39.

40.

41.

e IfAfha fhds ydR @1 B 27
oI o |

SHTRABROT—3TTT & FIT A 27 IR0 B
AT AT N |

ARG DI fIRYATy dgT SRS & UHRI & IR
# 39 T A 2°

IS TS0 Bl ol & =ROT G SHD!
[ENERIC]

ferferRaa # sfar garsy |

(a) Scpaviig—sraravia srffdbar

(b) SERF FfH— IR fay

(c) |l — fawH ISROT

(d) 3ATFRATDHROT — ST

STIRHATAT
L@ 2.@) 3.(00) 4.(3) 5.(F)
6.(F 7.(®) 8. (& 9.7 10.(P)
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