313211?13

TR

ot el | ST HE dedl o SR B UG BRI A 3@ T fRw yeR
Al 1 Sk TOIEl o SMYR W g U 27u1g W afiehd fepen S 7
A < e o erg TE Stg o ST W faEm ity
A% foaR § BN G Uem q@l ®ouq Ue et i
w72

fohe YR 7Te U 3 acl o ST W Hefud 87 BH ok
U 1 faER W ST &

3.1 iifqes ToTerd

3.1.1 =g
T qarell o wifdes Turedt w1 qa ek GuEl W STe T ged TEH
B Teh AT o foiu g9 7 fonarsherdl ot el oid 81 1w 3.1
Y 3.6 H fu Tu fopampamdl o fou f=1 ergeti—emad, s, g,
rifrm, wifesm, o, e o emar § fuem ol | o= uiget &

T4 ghg HIFSU

TeRaTeReT 3.1

A, I, Ty iR Feiifean o T ofifie) gk A9
fe@r 21 § 39 W =A<
UM | TTEht Td® T 1 Hag ol % Hieh 36eh @&d T Y

=M ]Il

AW G ®Y W g HI GAE THHSK B €| TG ok T U el
eTfeeh ©eh ed 2



42

ToRaTaRea 3.2

TP, HIR Uil qen Sifiem 1 U Bl Ihel dify) 31 ergsii
i IS ¥R STe] =19, | hIeH T JAH HifSTQ qen o794 Jeror =i fafaw)
foe @ wifeaw o1g &1 T gHel Thfgul

[IELT: Fifeay org 1 SUAN Hd T THI WEUE Wew| fheex
TR o o9 IaL 36 @ el

FE-TAH W T@HT TH 91§ hIe T YA HiSQ

39 1 <@N?

AT IEN fF ud WEEEd: weR Bl ®1 Ui Ul ! ol
IFHT-STeT Bt R

ToraTehea 3.3

3, fSieh, TE den IR & ke ool

ot Tk U1q ! IR & ik (TE) W WHT IR-U IR BUE ¥ YER
I 9 = @r?

3 uigetl ok Wi o I fRa s

T getl o SR ¥ U uRada =i fafau)

M W@ & Fo age i dew Udel =R SHET ST Gehdl €1 T
o ol SMTETAALHAT wEd 21 F Y Wd @ fR | e =i ded
Aok smendered erqe 87

ToraTehea 3.4

A, FIW, TAfEm, o oafg S5 %3 uget | e i)
T A H e a) o w9 F off Suasy €

YTq o Udel IR o ®9 H WieH 1 &l shi vl Hel Sl 2l FHE
Tag ek T o1g €| U] Fg SRY 9ed B TR wh um WH 9
2 km o AR SR ST Hehal 2l

STEAaEd T Tl oF $hRU Hgell &l THN STEvashdl oF TAR
fafi= emeR &Ky 1 wehd €

F Y HD UGS o W Fd Gehd € (SR STAN @M1 THH h
T T o fofg g B2 S o9 S ® 39 Iqel shl SYANT Sl bl
T & fouw F= fRen ST @7 U SR UM & fau eMEu gy e

fohaThad ®d 2l




TohaTehea 3.5

U= = i 1 q) e wg — l—%ﬂiaﬂﬂr{
FAT FT ARG W 3 AR F LS ﬁqﬁ -

e e st fo 3.1 § @ T—g{qum
T R

IR & Go R W 99 1 ST
# TH i faue i) R
feafie o, Himest a1 oK 9 wig
% e ar &1 T i “
o€l 3T 9 A A W B2

39 Y&l R fafEw) s org &t

IR sfad Biar 272 ferT 3.1 u1g S & GeETerw gld €

SWieR forareneld W Ul =ordl € foh eiq SO o Heieish € 9 g
eI 95 s el €1 faeeR qen S F o Tag o Wi R
! O § oI ql Hehil SO o e &

71 gy fagd okl off =TelR 82 STET Ual i R

foRaTaRea 3.6

o1 3.2 &1 e T fogd dfwe (IRe) FER Hif)
/g o1g 1 S e 7 38 uRuy | <fifa (A) e
2 (B) o o 35 YR XRaT S o 1 e = 71
1 dosl SiAdl 87 THY F1 YAl FeAdl 82

AT YT 3@l BN fF 59 9R @ oveR R qe fastelt wdedt € S9 w1 erE
R Uit FREe (PVC) SUdl WE SE Wit w1 W =el gl 2 J
fagd aR W T weref w1 wa w4 e 22 oA

/e Ty fREl FOR Hae ¥ TR & Al 9 Bl 82 N 9% HIE AN
S w87 S UqE HOR Hag ¥ THTH W @S S HLl § 5%
eaTfeh (THRE) H8d €1 F1 36 3 ol Tohd ¢ foh Thel i S0 o1
1 @ S e 22

3.1.2 31emq

el e o oTg 31T Y o ¢ fon egedl it gor o erergedl i Wen e
B e, TR, STAEH, SHrdisH, eEenT oS STegel o %3 I € S
U S7eTg ® S 9 Bl B SHeh Sfelel WY STy Al 3 = R T e
g1 o wrget o TAE tengetl o ff w® U e €2 SRy wal e 2

o1 TH 43



foraTeRea 3.7

FEA (A AT YHES) , FEHL A STASH o 77 T hifou)
T 1T 9 3.1 W 3.6 Th ok fHATHCTIl il IEUST qAT ST Y&l i

fafaa|

oIqstl Ta AUl ¥ Hafdd 79 U&IUN i §ROM 3.1 H Hehford whife)
|ROT 3.1

o | @ | worar | omummstar | amer | wemar e
W

RO 3.1 ° for@ Yeon oF SMUR W STUAT kel § emgstl qem semget
o G TIEET w1 = Hifee) g fafved 9 9 59 freed ® g g
o oheret difaes Toreml o SMUR W € B a1 afiehto TEl A Tehd
Hifer ToH ®E AT F1 SO F

() Wil ol BIgH T HGE HW & a9 R 3G Feee § I Wl B

fopameheid 3.5 W 39 <@ ok wrqet o1 el Sifie B ® wifehH
Hferem @R Gifsaw &1 Tl Sgd %9 81 AR 3 1o goell W
T A egel &l W @ 3 faeer o

(i) ST 3T B gC off wHehTen g 2l

(i) e T ererg € S fafu= w6l forme wdl @1 qoe ®9
AWET Fed T B KA H1 Th TREY T T8 Tad HaN
Wihiceh U1 © W SEeh! Mo qel SEeish wgd Sifueh gl @l
FTET B Th T AREY UHEe, foaegd w1 gaas 2

(iv) e g (elifeem, Gifeam, dqefem) ot qoem e § o 3!
o " ot F S TR T STH TG 9 eIk FHH E T

qeell ohl 3eh AT TUIEH o SR W Afyeh Tqw=al 9 w1gst

surgell ® affgpd fhan <1 Tkt 2

fohaTehea 3.8

Fferm 1 T WS qen gl Tewt gui it

TR T 2T ol S8 ShITSTT| SHeh! T i Sehgl shieh S8 T H et SifeT)
o e el feremg 9w 9 g faeee i St i)

TS o <@ W S IR el B o ol € A1 a2

319 HEWI o U1 T & B T5T T 37T T Hi ThHT & o fau
Ik IR T WE-ell W@ S|

a4 form



T WETA H I ST 39 3=z @e faen <ifSu)
el qen e ferend YW 9 39 faerEa 1 S i)
Tl o Ted 9 S TR Tl € A1 Rk

N Y 39 Afafemasti o TR forg wehd 272

afferepier gy AfoREE UM Xd & Sl il W SRl 3T S &
Tt AR HIqT TR 1T AFAEE YSH HId &1 3Tl A0 H STkl ergaf
o ofaEel o 9R W Sfue SMerl U< BT

g3

1. UH o1g 1 3R e S
() FW ok dq9 T 5d B T () =T 9 W 9 H1E ST Gkl B
(i) oA T HEY TS AeE B 2 (iv) o1 1 SHeTers el 2l
2. oArETaasd qen 99 1 31 ddiEu|

3.2 OT3ll o TR [UTeEH

oIqstl oF T TOTEMl oF aR W B 9 3.2.01 ¥ .3.2.4 H US| T
fau =1 uigsti & T4 THA HiVC: TOEEEE, HR, THE, €,
Tefifyrem, e qen wifssm)

3.2.1 et 1 9T W FET H W 94T g 872

foparhed 3.8 W 319 <@ fom a9 § SHRIR Yo Sl o @il By
1 <@ e ¢l & gt uqd THl YR efafma i 22 emsu e
frarereal g SEhT SiE L g

foraTehea 3.9

et = frarmhen o fiers 1 T8N eavas €1 el i g
o o S& =99 W & d 98a B

T hI TE el o1g i FoHe ¥ Thesi Sl W SHH! T8 Hifeu|
3= ugel & W off It fewa <y

TIY 30 TE1e H ThA i

IR qA G1q 1 Tds &l 381 B SIS

foFE o1q 1 T8 STEE @ Bl 272

& g T 84 & Wl o1 SoTel 1 W AqT?

TE o UYEI U1q i HaE sl Fdid erdl 872

oIgeti i SATRdSH oF WY ARRARIT o STUR W =ed % |
FfEerd SIS

1 Tk IS SicA | Seeie 22

Mg T 37U



46

T qeft gy StfeRdiS o WY feieRt G e1g o SifeeS S €

¥Iq + SIS — o1 SATES

IR o AU, ST I oY w1 Surefa °§ T fepa S € 7@
SfeRdIST o WY et el T 1 HIR (1) ATFIES T 2

2Cu + O, — 2CuO

(TR [Tax(1]) sterse]

T YR Uofatem ofafem ofeaes weF & 2
4A1  + 30, — 2A10,

(tfufm) QCEICIERE NG ERIECY

A 2 H M @ fH HW IS eESEG o § &
rfufsman hear 81 80 WA € o o1 fieaEe 1 Tl eenta Bl 81 wifehe
Tt RS, S ofiauEs S9 Hp U SEEs el a9l aRsE
Tl YR o FER WERid Hd €1 UH U HES S ST del &TReh <l
Y fafshan ieh @@ qe1 Sl UEF i ©, IWTHH ATeEES Sedn 2
I qA AN o WY Ut e e yer 9 erfufwear s R

ALO,+6HCI — 2AIEL ¥ 3H,0

ALO, +2NaOH —. @NaAlOSH” +  H,0
(Tifegn TgfTe)

Aferepier g ofege S § Sereicd § b 39 U /9 oA H
Toioh &R Y i 2| Gifeam sfiaaEe ud uefyem sfemge 7 gaR
Y 9§ Yol &R UEH W e

Na,O(s)»++H,O(l) — 2NaOH(aq)

K, Ofs)” + H,O() - 2KOH(aq)

frarRam 3.9 § g 3@ fF SfeeE & Wy gt o T B R -
srfufspan &t et € fafu= aqd stierdior o @ fafe=r sifafmarefieran
wefvfa &t 1 diefiem qun wifead S w5 ud gadl oSt 9 erfafman
FT € TF gl § WA W AN Twg ol 21 SEieT, 3% gURE W@ e
RT3 ! Ak o fau frdfem da & gat o= @1 <l =1 9mEe=
a9 W AR, tofate, e, e ey SEt emgell @ Wde W
ATFAES 1 Tdell WA W@ Sl €1 AFEES H 98 Wd oigei g
afsRteRtor § TRer Tt B1 T i SR Wl S8 dl T8l gl € wlfehd
W& TR HY Sorel H ofg ol <l § 99 9 oSt o el o §1 hiW R
@A @ T e € Afeh T g W TR (1) SAREES 1 el 1l W
oG Wl g1 foeer W Tiee ofcdd fes aig WSt SiledieH oh ®iYl
Afafewrar & w2




USRI (Anodising) TAMMEH W A HdEe 1 Wd sH &1 Uikl €1 9g &
Toh H oM R Ugffem W SieuRe & Udeh wa w1 i g 21 tgfatem
HTFATEE 1 T 38 TARU ¥ <=1t 81 39 A hi |l hich 38 WeIRoT § anfersh qefard

fhel ST Henel 81 CAEIH o foq Qofafem o) % 9% oa&] i TS Sl g
TeHIfeh o1t o W1 EehT Toed-aTqeied fohan Siam 1 UHle IR Seafsld SAferdfist
Tfafem o WY AR wleh SFES H1 TH Al WA ol 21 39 SFHES Hi
WA i A W TR Ui i STehteh oeqd oS S HWehdl B

\ J

fRamRe™ 3.9 W o 9] A <@ B TR S urgetl o TAl H

Tifeom wod eifesh srfafspansiiar €1 Arifeem e erfafwean st € @R
Tg Wifeaq w1 s1den w0 fafwarshial 81 Afr offedis o g9 &6 @
e f31eh, 3TRA, IR qe o &1 Afufhamiiera &1 gar 7 e 81 |/
3R srfafemaneti w1 SRt &H T gel 1 stfufmareiierr 1 H S b
T HW 2

3.2.2 gIqY W& ST o W TRfeRer et & <INeR Bt €2

ToRameRe@ 3.10

\raert: 39 foramhen | s
o WEA HI AELTHAl B
fohameham 3.9 I We HHH
o1q3ti oF A TehA it
§$i§§ﬁ;?§ TR T e et 0
<ot / <> ‘o
i H U 32 S 9 Afafwen _\
FA 82 ST Ul ok WY
SAFafEmTSiie o STHR W 3% T 5.3 g W o9 F

AR FH H AR FHifeg)

N I o ST § AN Ieq= Hidl 82

oISt R A 1 HIE UG oA W A ol 22

S orqd 32 S o @i eAfafeer T A € 3= U@ i | eifen ST e @ emd W
el

S ure T STt o | A TEl Rt € SHeh Ty T 3.3 1 ORE SUShIU SHeerd whifey
qo 99 o WY 3Gkt srfufewmen i dfara wifsm

H oy 99 o\ ot sfafw 77w 22

el o G STfafeRasiicial oF SR W eIgeti i 3TeRiEt FH | oHafeerd wifer)

E3ED

o+

o1 TH 47



48

Sl o WY ATl ieh ey BESIeM T Al €1g SIS Scq
HTl E| W T SRS Sl W Yeiel €, Sl W Yeiehl g eIggEs
9 i &1 oAfRd gt gl STt o Wiy stfufwer e el ©

Ud + WA —> g SRS + TEgeH

g STFES + S —> H1d BI3gIAES

WM wd difeaw S oiqd S Sl o WY dst ¥ SAfHfsmer sl
2| difead den defme 1 sfafeen o 9on FoEd e @ e zEd
SIS BTESISH dehlel Ssediold 81 Sl 2

2K(s) +2H,0() — 2KOH(aq) + H,(g) + S il

2Na(s) + 2H,0(1) — 2NaOH(aq) + H,(g) + SH Ssii

STl o WY hiowem &1 ifafewman ot ot Bt @1 TRl Scdfsfa s
EIESISH o Yesefeld 8 o faw qafe =i Bt 2|

Ca(s) + 2H,0() — Ca(OH),(aq) + H,(g)

Fifeh W Afafspan & S TRgSH T % e Shfedad oTg
1 g8 W faush W €1 ord: Shfcwa™ oA 9RA T < B

TifeEm wiaet <o & W sifufwen 98w ® W T Wl & @y
Afferen wich 98 HHIREH ERESEEES T8 BRSNS T S &idl 2
<feh ETESISH 119 o Soigel TSy o1q 1 gdg ¥ fauss s 8 or: 7
off T URY L 2 B

Ueffem, e qen e S engd 7 @ siiaet Set o Wy Sk A €
T ST o T Afufsmar it €)1 AR g o Wy Afufmen ik 9% uig
ATFAES A1 TEGISH Y shidl 2|

2Al(s) + 8H,0(g) — ALO,(s) + 3H,(g)

3Fe(s). +'4H,0(g) — Fe O, (s) + 4H,(g)

o, R, fHear e Ties St Ul wiel o W Tt SAffwar e S €

3.2.3 T BT & W LTqU A o Wrer RISt 27

M B & eI T ok € Toh uqu ot o Wiy eafufRan ek G
AU qT BRSNS T YEH Ll B
Ygrd + I 3T —> dU + TSN
Wit s gefi ey SE R Sifafwa el 8?7 ¥y wal % R

TohaTehea 3,11

Tifeam o Weferam o sifafied arekt @l wrgel o TUH TR HifSw)
e T weld € @ T ¥ WgH S G Y ofiferg)

Wt : Wifeam qen wefiEy s T ity Fife 9 32 5ot o 9™
ff qsit @ stfafwan s 2



TAT I TSI T TESalNeh 3T Jod WErad | Siferul
qHHIX Tl ATl H 39 YohR TCehT 3 foh IHehT dodl 377 | 9 S|
FAGSl I i I ] WEHHeSH Y& SHifeal

HH W e a7 TSl 3T oF WY det 9 eafafewan sl €2
A fhe o1g o Wy wew sifus A e fowan?

Tq o7 oF WY ATfhariiad o STYR W €iqstl ol 3TeRiel A |
R HifaT

T BRESaA TF oh Wiy HiEE, tefufem, e qen e w5
situferanstt o fou s fatag)

e YU Efeh ot o Wiy Stfufhar St € a9 gEgeT 1 Satsld
T B ¥ FfE HNO, Th WO SR el € S S H, i
ieriepa hieh Siel H afdd Y 31 € U @ AIgeier o Rl tfedes
(N,0, NO, NO,) ® sTv=fad & St €1 ofh T=iferam (Mg) T HH
(Mn), 3fd TF HNO,F | Tfafshen o H, 79 Sl i ¢

fepamehamd 3.11 ¥ oMud <@ fh gotdel oFF 1 S HHIREE oh gy
qag s1fyes ot 39 fafa § sifafran gem sifeer Smerdt off 1 efufwarsieaa
T %A H Tl 8: Mg > Al >Zn >Fel @ &1 feafd & = a1 goiqel s
€ IR T & a9 o i IRerdA e ¥1 S99 ga =otdl © foh W 99 HCl
o Ty fafmar T L B

\_

Tefa ST — Aqua regia (JF@ Sl &1 wifed 1) 3:1 o AU H IR RS
3 e WIE AEfeen 3TRd 1 qToll AT Bl B1 98 Tiee Wi el Wehdl @ Sielfh i
o o el omel o etehel € &ml el el @1 Ugen ISR qWehdl §o B oh WY Yael

Rk 21 I8 31 kbl § 9 Tk © S Mo TH wifeqd i TaH § 99 gl 21

3.2.4 31 o1 TaUit o fereTom o T arqy S TTuferar st €2
feraTaReTa 3,12

HIR F Teh TWod dR T A i Th hidd lfoid|

IR o TR Il WEACH | W 3R Fehe o f9ea a9 S &1 hia
I I @A H W HIW Hehe o faaad ¥ e e (Fo31 3.4)
20 e & 9% 199 Yerun i Rehre wifaq)

k! forg TRl o 18 tfufhan g2 7, STk Ial word 82

fohe MR W 379 e Fehd & fob o o w1 sifferan g8 82

FI AT A9 YT i fohATFETT 3.9, 3.10, 941 3.11 T His Hael T
L Hehd 87

g Afuferen o fou dqfera e g fafew)

7€ e TR w1 srfafeman 22

o1 TH 49



ﬁﬁﬁp IZ\

— — el ©g

e Bl 1|
dIe &1 HA 7 S A
HIR Tehe _ﬂ ' STRA |eWhe
EIREERE \__/ 1 forerm

@wﬁaﬁaﬁa

fera 3.4 &1q 1 TTavr faera & @i siffar

Afufsrarsiicrar 1 S| YA YEqd hidl @1 38 HHSH 9gd € M ud
T 1 AR 91g (A) o1g (B) 1 SHeh forerad o foeentua & &t €
I o1 (B) 1 37ven eife sifafswmameiar 7

arg (A) + (B) &1 o€ faeigd > (A) AT a0 faead + o1d (B)
fopamerema 3.12 | ek WU oh SMYUR W i del TPRA H 9

HE-E g st srfufmartia €2

3.2.5 Afsraar g

afaar goft o7 get ® foad engeti w9 fRamioa w seRE wu o
Srafted fohan srar 81 foeed ok wEnT o o5 (fRamhemd 1.9 e 3.12)
7= goft (gt 3.2) 1 foswfaa fwan = 2 59 |feraar goft #ea €

sifuforameiia o1 T 9 %9 Y-
fepamsiiet o1q o1 ek i ok foera =
e eraeen § fowenfyd T <@t 2l

fusd @ ¥ g4 3@ for 9+ =gt
&1 srfufspamtiera Tue & e 81 g
Ao, S U9 o o @iy fafy=
gl it rfafehaeiier 1 Si= &1l Afh
et oqe 37 AfTeRHeRi oh @y stfafsman
T w21 TElere 7 weft enqget o
F Afafsramiiear o oTaXEl w9 o Rl
W@ ok 3 A=E-1 H oS fawerd
sifafraneti 1 ST fohan 98 wngatl &t

WRON 3.2 Gz Soi : orget ) A stfafsmamierand

K
Na
Ca
Mg
Al
Zn
Fe
Pb
H
Cu
Hg
Ag
Au

50

refrEH
wifeaw
Hfeqay
Ty

Ty 3Afuen SAffsmamta

e AfafRATerd

) g w9 sfafmania



g3

1. wifeam =i frafaa o gat o & @ s €2
2. =9 Afuferanst o fou gt fafeu:
(i) 99 F 91 A
(i) ST o WY HicHqad qo1 WREm|
3. A B,CTE DR g3l o Tl ! TR Th-Teh Hhich 1 faeraq | Srem
T SO W GRUME ) T YRR 9 HROfesg TR T 8

FE srfaferan T8
Toreerma g srfufewan T2

O o w

T GRON 1 ITART T ¥ A, B, C T D o Hag\d IR0 o S| T
() G efiek erfufwareiicr g &F ot 82
(ii) T B I HIR () Tehe o oot TSI ST a = hm?
(ili) g A, B, C Wd D &l AMIfRAMSG o Hed gC % H Hafeerd shifer|
4. fafmarsiicl g &I a9 eEgEite. ST H\eTell Sl 8 df shid &t T feperdt
37 ST & WY T H,S0, HI TH@EMHS sfafwar fafaw
5. TS &1 TERA) Tk o o™ 4 S 9 9 e @2 SEh TEE
aAffsRan fafam)

I e N i

3.3 9TqU Ud Il A TfifeRar st &2

TR F THahamd | e w2 Afashtishi o e eget et Afafmand |
uIqu 9 YRR 1 AR 9 yafeid et €7 o wem H etew fRu
Tl o SR I sl TR HIfSC? FAF S o Fostehar shrer gof
BH o RO Seh T ! qEERE AAHAd "gd w9 Bl 81 SEr,
BH Ol i SATATRARNCT ohl, TSIl hi¥l U1 LA 1 Jgfd o €9
¥ wmg wahd 2

S TG TS u1gel qen S1ugetl o selaeite faere W e i)

groft 3.3 W B9 3@ Gehd ® fop Wifgaw o] o SRae w9 § shead
T TR | A I8 309 M HIY U Uk Tola ] N 1 @ 99 LI
THHT SRIAH I 59 Wl ¢ FOeH Tl s Suftud #1 39 WA o
Tk H 11 9ief[ © oiferd geleiql 1 & 10 B o R0 THH oF e
1 3fferhal eIl € A1 FE WgdH ¢MEH Nar WS &l 81 Ed R,

Mg T 37U

51




52

FANE o STIaH HI H 7 T B § qen oesk ol e o e 36 T
TR HI ORISR Bl B AR WiEAH TS FH SAfufmaEr
feam g M T Teh Seisei Feliie T80 Y ofdl B T Seleq Ugul
HTeh FAN-TLHY], THTE SROT SAAY W il & sifeh S8k sk o 17
WM B © 991 THeh K, L, T8 M I H 18 TR B ¢ TEY RiNES
FUPE Cl 91 Bl €1 39 I8 Sl aeil o ot f7 JehR @ 31eH-98H
1 Hee wfyd e St © (e 3.5)1

WRUM 3.3 | Tl o o o=

B M =

gifera (He) 2
9311 (Ne) 10 2 8
3 (Ar) 18 2 8 8
DI HifeT™ (Na) 11 2 8 1
T (Mg) 12 2 8 2
Tt (A) 13 2 8 3
qRefREE  (K) 19 2 8 8 1
Hied=™ (Ca) 20 2 8 8 2
SR AEEISH (N) 7 2 5
HFHTSH (0) 8 2 6
TR (F) 2 7
THITHRA (P) 15 2 8
TP (S) 16 2 8 6
FARA (C1) 17 2 8 7

faudd STee 8 o RO WiSTH qo FaREe SEF WER STHHd g
& qon Aveg ferdEd 9 ¥ dueR difeqn F@NEe  (Nacl) o €9 H
3ufeed Td 1AM <F A o © R Gifean aoikige o) o w9 H e
R S € Sfesh @@ faadia STEe Rl Wy B @l

Na - Na'+e” Cl +e” = ClI”
2,8,1 2.8 2,8,7 2,8,8
(TifeTgm  e=eTae) (FARIZS  RUTSEA)
of\x Xx X X—
Na + xCl x—>(Na") [<C1 %X
X X X X

ferT 3.5 @ifsaq FariEs %71 (907



9 Tk AR At Aifier, TR e & o w1 fa 3.6 |

Tgrten T B

Mg —— Mg** +2e”
2,82 2.8
(FAREE  ¥ARE)

ulg ¥ o1eg H Toee o TIM § 9 AR A
AR AT A SE[ WS AR HEl S 8| A
MgCl, ¥ Jufeerd oMM TS SRUTEA W1 AT o Hehd &7

3.3.1 stk iRt o ToTerd

e ARt o Toreml o aR W S ok faw eTse e

ERIETGIERC TG

Toramahea 3.13

= 1 TERTeTen ¥ Wifeam FekEs, My TS,
SfEm FARTEs a1 fRdl 7= o0 1 A At

T A 1 fifer ST = 82

¥Tg o TYell W B WE1 H T Rl ofifw qon g
ST W T hifse (fos1 3.7) | o7 FA1 o6 e o J@t
ERIREREY

Y F1 @A €2 F T T S F T YSH FW 22
1 AfiTen fosierd €2

T ! A, U TG fRUT o Sie 1 Yo Sl
1 4 ol 8?2

o1 3.8 1 e Th IRYY TAEY R R w9 %
foreraa o Seieeis S <IfT) 3T R SEd B2 TE YR
3T AU AAI BT St S= R

T AiTeRT 1 YHfd o oy | o9 o Frery e 87

Mg T 37U

faT 3.7
T W G0 & TYF I TH BT

e
:-‘Hl—W—<+ - e

—

—— SR
e oY

G—— ST T e
ICNEE

farT 3.8
A & [aeraT T TRl &1 Sire

59



ARORt 3.4 |/D ARH AR o Torld T FLHS

NaCl 1074 1686
LiCl 887 1600
CaCl, 1045 1900
CaO 2850 3120
MgCl, 981 1685

EfTen MRl o Fe e ToreEl W oeTe e T i

() 4ifde FFfa: o7 Td FO AT ok T A SAHY oA F
THROT ek AT 319 T Ui HOR eid &1 3 AiiTeh [H=a:
YR B q <@ Sl R kel ¥ I I

(i) ToTIH TF FAYAIF: AETTE AR 1 Terlh U6 Faeish «gd
ek 2 € SRifer Ao Siat-3Tafgh 3Rt 1 died & fag
Foll 1 YA W T SRRl Bl €|

(i) T dEd GAISh AR EE: S HOqereiie qe
R, Yeiet afe, Si9 foament o stfoer™ 8 2l

(iv) Taga arcrehar: fopslt faeas o fora o <o o fag et won
1 T ™ el ¢ Sates Afiehi o sefe foeraq
P Iufterd e 81 S faerad o fogd o yenfed @t Sl €
@ I8 A foudia SieRIE i SR THT S o7d &1 31 7o
o eafen Aifes faga =1 e T2 s € i 3/ et §
TE GTET o SHRUT ST i Tid GHe el gl 81 eifeh ST
2Aifites Tifera steren | foagd 1 =eH wid € i i st
o ool eMo9n oot ST o e frerdEd SRt o SO ok
SHTRUT HASIK T STl 81 THAY ST T €9 Y THT hid € T
faga =1 9o w4 2

g3+

. (1) wifeH, siedieH ©d AHIREE & Ty soeeH-fag 9= fafay)
(ii) ToIoRMA o TAMIGT o G Na,O Td MgO 1 fHu <3iizu)
(iii) 37 AN § A U A9 Sufeed &7

. TR AfTeR] 1 Tor® $=9 i Bl 872




3.4 oTg3n st Wit

geeft 1 YU ergetl 1 g&T Fid 21 9 9 | ot Fifeaw FanEe,
TR FNEe o S8 % foom oo sufted wd €1 gedt
Uit F Wipfash ®9 ¥ qC T o1t a a1 AR HB @i Fed F
% T W afsl § w1 fagiy oig w1t qen g e @ 59 e
NIRRT T T T @S hl TR Fed T

3.4.1 agett s fsmdor

el 1 feRear 9uft oF SR # 3119 Ug ek €| SEfery MY e
U Whd © T 3w U ug % Fwdu 9 Bl 8 FO Oqe
i T o § WE W §1 s et A A % e §
foerdt &1 wfaar goft & = o arelt Uy Ted & srfufmangiie
Bl B A Tods e W U Wl ¥ SEEI o ey, Ties (EH),
e (S1Y), wife W wI (dfa) s sEeen | ue S 8
HIR TG e, AU Tohize a1 ATFAES o 956 o ®4 H 999
e ® ot U S ® | GiemEan Soft | WM S I UMY (K, Na, Ca,
Mg T8 Al) 30t 3iferer stfafsraneiiel idt @ fo6 3 &t
ff Tad @ o €9 § T8I 98 S| ikl St ok
T & OIU (Zn, Fe, Pb.3TE) I sIfufemameiiear
e Bt 21 gedt 1 y-uddl ® A qed: stfese,
eHh1ES I HEHE o &9 H U8 STl 21 319 2@ T Mg
#% uqell o oTIEh SRS BId T ST Al
STty sTfafshamsiicial Td geal W $9eh U9 Al | 7n
T S % RO TE A ¢ e

9 YR, STATRARMCA oF STER W TH &1gsil &l
ot < et (Ferst 3.9) o Tt e wend €: (i) T
sfufmaiel STt (1) weAm sfafmearier st (i) o
S=a fuframiel ongd| W off B 3T arelt ege i Ag

K

Na

Ca

Pb

Wl e o frn fafi= deheient w1 STEm feRean St 2| Au
3T U YE U1q 1 TRyl S =N § B gl 5 A 3.9

ROl 1 R o 300 § e wen @1 e e o . —

Teeh =0T 1 ferega == i T @ SgHH

Mg T 37U

T o STENT 9 SIEEH

Trepfaes sTeen § 3ufkefa

gt wg  gafia

55



56

}

! } }
ﬁ&fm nmaﬁ?w ﬁmﬁm
} l }

Tfead g 1 fagm eTTEed l l HePlRS SAIEh
l FHEHE TSR TTHEES 3SR l
wm | | i
T T 4
%Wlaﬁaw—s' l
l iR
oI W STIEEd
)
g A

farT 3.10 3//eF @ o7 frspvor 4 ggaRa =01

3.4.2 TThRT 1 TUGIHITT

e § whr orE § i, W o e o orfee B # i dm
(gangue)m%l %@%W@W%@mﬁm
YT Biel B1 SR W T bl g2 o T fM wfshanetl =1 swim
BT € 9 1%k e W o wdifass a1 qEEties qoreEt W oeeia e 2

TH YR oh oy faf= qepeiien SR St 2
3.4.3 |fshaar Uit ® ol 3T ATel argel ot FsRuuT

AT St A T Aol g T SR B S T e
AFAES I helel T4 HT 9 & o1g I fHa S Gehell 81 ST B
fau, foTeR (Hes), Th (YRE) 1 Th 31F%h €1 9 § T & W
I I Tt AR Sffse (Hgo) H uRafdd =i & oiR sifus o

FH W AR tEe TR (RE) H uefad 8 S ¢

2HgS(s) + 30,(g) — I 9HgO(s) + 2SO0, (g)

2HgO(s)— I, 2Hg(l) + O, (g)



Tl YR, WHfTh ®1 H Cu,S F ®I H TG dld (FIW) I FHad
a1y H T FIh TER! 3Tk T T fwRAl ST TR T

2Cu,S + 30, (@ —T_,9Cu,0(s) + 250, (g)

2Cu,0 + Cu,S ————6Cuf(s) + SO,(g)

3.4.4 Qishaar AUt o Hem ¥ feom et o Fewdur

afraar 9ot o "em o feom uqy; SW—eE, e, o, ®iw e @i
sfufmarsiicrar qem it 81 Tehfa § I8 U HowiEe A1 HEiHe o ®9 o
TE Wt €| TehES A HEHS B G B o hl SUh RS U U
HT s EE 81 Sy STeEE ¥ U8 U oh HewiRe e e
HI u1q s | URafdd w1 avas €| Uohgs %k i d9g &
Sufeerfq o arfers Q9 W TH W IR SAfeEEe | uiEiad 8 S e
70 Uil H 9T Fed §1 wEie SR & Gifhd oy § e q
R T w9 g ffedze | qfafdd e s @1 59 gfwen i faerus

F21 Sl 2| TSk o SRl & woid Td fredgs o g9y e vt

sfqfwan Bt 2
S

27ZnS(s) + 30,(8) —I 5 27n0(s) + 2S@,Q)
IRASIRE!

ZnCo,(s)— 71, 7no(s) + CO, (g)

Tk A% e S SYFH ST T STANT HX g RS 9 o
e foRan S 21 SR o foru, S T sifarge i e o 9o T
fopon St € o 9% o org W rwefad € S ©

ZnO(s) + C(s) — ' Zn(s) + CO(g)

Yo 37T | fSU U SeRARI0 Ue 3T9=Ed YhH © 379 Ysd §
&) ufifea 21 ergetl ol Sk ARl W WK e i STo=EA Wehd R
FEA (HECT) 1 ITAM H GG o SRS hl g H TT=a
F o oferen fowered sifafren w1 off SwW fRE ST WAl B LA
TR sfafwarRia omy; Se—wifeem, sicaem, tofem o g
F ATAEE b ®Y H SUAN fRA ST Hehar © iR F T
srfufspamsficrar aret ergei 1 Sk AifeRl @ faeenfud X @ehd B
IR & AU, o WS estieEe ® gt gl oh e T S
foran s © @ fre sifaferen 2 2 A 3,17

3MnO,(s) + 4Al(s) — 3Mn(l) + 2A1,0,(s) + ST W g w Gt w
‘ (Sfen) @ fer e

FI 379 37 IS I TS Thd © TR SHEHIHI0T 1 STI= & T 87

oIy T 311 57



75 faweared sifufrand srafus Fwmad Bt €1 3o Sfsia s
e TaAl At Bt © TR enqd e oterwen W W gt €1 arkd |
(L) HFEE (Fe,0,) o e UHAEH i1 ATHHAT 1 ST I
Tl T HEfA g i R H WS ok e fwen s €1 5w sifafEn w6
affe sifewmar #ed 2

FeQOS(s) + 2Al(s) — 2Fe(l) + AlQOS(s) + HI

3.4.5 Gigpaar Soit o ged SuX feora erqait o fshdur

sAfafemameiera Soft § wad s frod e stodd stfafwania g 81 3=
SHTe oF 1Y TH HY ek MR W W & TRAl ST Hehdl ¢ S
fau, s & gr1 difesm, Aifeem, wfcqem, tgfafem ok & sieaee
HT I H SR ugelt o ufafda T fher s wehar #1 & emgeti
YA T R STUa SRS o ufq eIt B 21 39 erget W faEa
T AT g Wiw fehan a1 1 S<edol o foe, wifesm, gifiEy
e feqan &l Sk e aAEel o TR eTuEed @ i femen S 2
sheilg (R0 AR Teeie) Wougd FHafud € S € den e (v
AERE SeioRig) W A qo Bl 81 STafhad 38 YR €

Fae W Nat +e=" = Na

T W 2CI= —. (Cl,+ 2e”

T YR, Uqfifiad sffedse o faga sauedt ofu=a 9§ ughfed
o e S

3.4.6 oTqeTl @Rt TRSRIUT
TR afvla fafe=r stoee vl @ 9 ol gl €9 9 IS

e Tl Bt €1 3 37U B © TR g € Y oG o

gt S T €1 UGS ¥ oS F geW % foau wew st
z«ﬁgﬂfﬁmﬁfaﬁgﬁmqﬁw%

& Tieg g SEl e ergetl 1 IR foR[E STTsed gn
?ﬁw) a1 ST B1 39 YA W, T[S o I TAlS dAql Y oG HI

ferT 3,12

alel 7 e ST TREHvT 3Tcihd
FHIR Gehe & faeraT foga 7992
21 o7grg diar IS & Saldh g5 did
% T2t Frerre F7 F w2
YRT Falfed 3 W Y dlal helle T
fagifaa gt rar 21

58

Tl TR Wl helle SHE Wl €1 g o @dol faered W
Sy fogd Ueed o w9 H el €1 T 3.2 o STER
U e feran S B foea eeed W W o yenfEd
1 W ® q9 Ure W o o1y o foga soerea o e Sl
T 3 & TR 6 g o fagd sTreed 9 shele ) el e
STt g1 ool ergfsal faomm © =l St © den stfaeE
Yl UHre det R fafa 21 S € 79 T Uk ed 2

form



g3+

1. = o =t it <ifSa:
(i) @@= (i) T

SIGIR-Y

2. < urgetl % A ST S ehfa o ged ofeeen § Wi St €
H1q 1 3Tk SATFES ¥ U< A o fou fore Tomfe wehe a1 ST fhan

(iii) T

3.5 W&IRUT

TR o Gee H A | H 39 T Al 1 e g v
et o | wo 7 B 39 W fHeat #1 owqd &l e Sl 2l
oo 1 9 H Iufeerd 9ol o WY Affshan X e wewse

HT TG &1 oF KO TET BT 2

FHIR 9g H Sufterd o1 e SEetiEe o Wi tfufRa e ©
a8 st Ide ¥ R T & I9F SRR @ 7 A T qe1 T
R B W H Wd ¥ S B TE 70 uEred IR HrEHe e 2

e T T TR O H ®d W A W R T o gl 991 R WA

g W ¢ T8 ST wed 2

RN 3 uRREAfaEl &1 9q i § fSH @R TS e S 2
A

foraTehea 3.14

T TETel oifoie e ok H WS o i shict i
S
T @A F A, B, @1 C M ST wEedt A
T oig] e STl S8 hish 9§ &g R i)
@ B H I9edl g3 STHfad S Sletehy 39H
1 mLda fHeRy ud i ¥ &’ X AU aa 51
WA TR TS 9 1 Sel | fee gH 9 Ueh &)
el ¢ ofrer folel shicesm FiiEs STl 39
Hish U 5% HY AT Foler shfewsm FdEs o 1
T 1 W@ M 3 @A Sl 79 G B &
] IAHT Yequr wifere (st 3.13) 1
39 3@ T WEret A H W @R F hicdl W ST @ T
T Afer TEelt B ¢ | W@ e W ST Tel o 2
TWETE A i Wi, o TS S <H %G9k | @l el
WETA A F! Fid ol A & GO T A & T WA
C ! il Yok 9 o Guh § @l ¢ T e hl g
T S o STeensli & 9N W gH 9 FE Ghd o7

Mg T 37U

«— 9 Ty T U™
—t g
d
(a7 1
Eck

Uhell ©)

STl g STHfad S fASiel hfedad
(foef arg =1 feen woige (kT
o ferq gamen s ?) FTF)

for 3.13

e W ST A HT fefd &1 Sra FHn
waETeAt A ° a1 wd 5er gl suied gl
wETell B 4 ser 7 faei arg 78t 81 warelt
CH g arg &

59



T 3T S 87

TS A H 24 HE FEd € TA TS FIHT TH ST | THAT MUY s ok fAw =A@
ST el Bl @1 38 HoR S o T gEW widl o1 dien fyemn s €1 WRa o
SATIHTIIE: ST S o felg 22 i HH 1 ITAN Bl &1 Eeh1 a7 § TR 22
IAT 365 °H H 2 WO dien A1 =i 1 fAerEn s

3.5.1 HeIUT | &

Y2 h¥ch, T TR, YIS TR, ALRATH (TIe Rt aqgefi T SI&d &1 I
TEIHT), HIHIH 0, TSR A1 FHAEG T &l 1 S o= |
TEE ST e B

e UF TEE R S Y G W o fon 3R sk () i gaet
A WM ®1 faf ol GgEeuT wEd €1 S w1 Wd T € 9 o 9K
off Fereeifud g ST @ e @l 1 F MY TR FRO Al Fehd 2

oTq o Ul Sl SR SHH i et fafy fasren #1159 fafu @ ww
TEOER g o A YO WK Y Wehd ¢SSR o e, el
Taifuehs STAN o T orelt g {1 Afeh weft off 35 steren W @Rt SYEm
& T wman e sEfa wEifE Yg el s T e @ uE T e
RGeS fa= S €1 wifer afg s@d oier FeA (FeR 0.05 wfder)
fien fean w1 @ A 98 ek a1 Y& © Sl 21 R & Wy fehd wd
e e W &d ©o 300 U el € S ok el @ a9 Sud ST
T oI €1 TH YN AR AR o Wy i o g fufya femen s @
Al THh T "5l S ©| aredd H, i 37 g fien 1 fRdt off g
o U <l ST Hehd €1 98 I o A1 31eTg e o B Wehal €1 A
T ek wrget o gHIT fasor i frsg FEd 21 S8 TR 9 % fau
B ol g ol Tferd STEE H oAl Sl € U qedveid S dedl i T

e erqaa o o foefia foran san 21 fife 38 % & a9 W et
feran man 21

J

Tg ot sl

60

I T Teh o1 RS § ql SHeh THHI] i STHEN Hed 8| Y o1g Hi
TUeT STk TOg 1 T =eishdl A e wH Bl 81 S o for,
diel & S& (Cu U Zn) i fA91q diaa qen W wd foF (Cu W& Sn) i

ST 400 $ET d ARA o lie w4 Kool ¥ HgaHaR & 7™
TF AR W AN SR S 9§ fied @R & 9 & fou ue fafy
faeRfaa 1l T9aq: T8 W T TS (Fe,0,) I T Ta
T o HRU TH B TEY Ygd W9 W T IUER YHH (HT T
Bl B Hehal & faf= @enll & fago 9§ 39 Gy, R 58 T
U1 YA TR TR B UE R W9 8 m Bndl 99 THHT AR 6 I
_(=6000 kg) I )




fisg epien foe o erers €, wifeh a1 Sum foedia aRRay s+
A fran Sar €1 @@ wd 7 (Pb U Sn) w1 fAsg dieex @ f@en
Tl Sgd hH il €1 SUhl SN fagd aii e WER dfee o fog
foan < 2

g3+

1. e, ifsem wd SR & i siedsel o1 e arget o @y i fea

RIS
ISEJCH CasIES

Y sifeee
HI 3TFAEES

frg feafq o fazemm efafswan afeq grit?
2. A CH g ST @ G| e e €2
fasng =0 B 7?2

sl I urgetl U Stengell § onfighd feRaAn S Gehar B

s U T, STETaEed, SHehicll To ol qe R whi geels Bl §1 URE o Tl
gft U FM F q9 R I e 1 FW Sk d9 W URE 59 2l 2

Y foRE YU 9 T ® i A8 STMIgS Hi ToeeH S W ¥F A o
ufafda & 9 2

n  CAFASE o WY GYH T Y AR e A 81 UeHiEe stfege ud
er ofioEe, aRHT TS au el ifemEe, <Hl o oo gefdfa s 2|
T ATHEE H SEdH sEe wed R

x5 U q ol o @i fafae engett i erfufemareierar fae-fae el @l

n  SIFARRARAEA o STHR W SR %A § Hared 9 orgstl &1 = &l disha
gt wed €

x ORI St H TRENE % TR fer uigd 9 o W TReeH i foenfud # Tkt €

oy sfafpamie aqe oTm ¥ wu sfulwamia aget w1 Sueh oen faeea 9@
foreenfuq 1 Tt 2

TP H gl s et § A1 ot AfiTRl o ®9 W UE Wt €

_ " Wﬁa@mﬁwémwmvﬁwmmmmﬁ#wﬁa@aﬁmﬁ%/

oIy T 311 61



\.

YA Y Afrh Ggetl Ul Uk ¢1g A1 Uk SAuId o @A fasmr w6 fasrg wed €
A TG T T o1 o GOk H W@ W @8l 59 69 Uqel i gag Henfd e st
21 T RSl 1 WOl HEd B

arerget o e erget o foadd e €1 98 A @ sreaaed qen 7 € 9 e #1 Awige
o 3TeAEl Wl STUTU SO TS fagd Y s et &1 UwiEe fagd 1 e g €l
HUGE fagd RUTcH dd Bl © oiteh enqetl o | Afafhan o geleid Teul HY
FUT AR A SR B

QY SATFAEE A € S ewedd A SIEH et

HUGE q7 ol | 9 BESSH 1 fowerad & Hidl 81 U8 TESS o WY AdfeHa
F TESES a6 B

1. = & % o g faeemm sifufear wefefa e 2
(@) NaCl foe@d Td HIW 9rg

(b) MgCl, faeem te tgfafem emg
(© FeSO, foe= wd faear «g
(d) AgNO, faeta Td W g

2. R % WET ¥ (frying pan) ® S ¥ T9M & fow fe A 9 @A G fafy suge @

(@ IS TR

(b) YT TR

© T =t wa F@e
d TW & |t

3. I g SffedisH o @iy Ifufhar 9% S=u o aren A fHAfdq s 71 e

Aifier e foeid 1 78 q o 8 Hehdl ©7?
(@ ehfeem

(b) wTEA

© fTafesa

(d drer

4. @ Y & fesdll W % 1 99 fed o1 99 21 & HifE

(@ foT = smen fSe dem 2

(b) T 1 e0an fS 1 ToER SAfuw ®
(© fo1 & emen e afues sifafwania @
@ foF =+ emen fe #9 sifufwamia

62




10.
11.

12.

13.

14.
15.

16.

. 39! Tk 8IS, o2l §od, AR & T G w2

(a) TThT SUAN Y UGeN WS SAUIgei o A o ot oMY fo¥E By H Thd ©?
(b) gsTl e stumgett ® faued o foiu 39 qdern i ITAMTAIeT &1 The Sl

6. Il sffEmEe w1 BId 27 A I9FyHl sAfedrEel 1 3@ S|
7. R UIGST o AW TART S Y A W BTRSISH i favenfud wT < qen  orqy S wEn

Tl Y el B
foret urg M o foe@ orueedt uReheor o oy U, weile ud faga eroeed fed
ERILTP

\

Y § HOWL g H Sgen H ARt 39 T )
foman o= oF 3T9UR T @Al Hi ST Hioh %@ =
U SS9 H uHA fRa -
(@) ﬁ'ﬁﬁﬁ*‘mwgﬁﬁ — TET

0 gu faeas o™ w?

(i) o fereq® o W2 .\ﬁ;-g-,- Sy e
(b) SR T AfAiHA o fag Hferd TR 4_;_“?@3@

srfufsran fafam)
@R & ST ¥ g9 o faw @ Fasul
SRS o T TR EIhT ST hdl STFIES
AR &7
EJRCERIELU
(@) T, |1 TS Wi HT SYAN Y0 SHH o forg feman S @l
(b) Eifeam, GeRrm @ ofiforg 1 da & 3iel TUeld foRan Sar e
(© UogfafEm st efufmarsier og €, fR ot s v @M aFF ot o
o o g fepan s 2
(d) Frerdo gH | FENe Td GowEe ST & sifedee ¥ yiafdd foran s 2
39 Al o Helle o i i a1 SHeA o W 9 WIH A A 3@ S| I8 Tl
il WA W G HE W g9 82
THEAF TUEE & SER R egsti T efurgett o fass wifsm)
T AR % R B AR TR WAl 21 39 [H TS Held |iH b Suel o Ted
I =R UeT A BT T TN I Hig fhu foe € U Afeen oo @ % w0
SU <l ® T8 9wk foei foeree ® el %@ ?1 6T AU 1 W@ WHRA o §
Afeh kT So 3Td %W & Wl €1 98 Higell Sgd 3@ 8kl ¢ del deh-fadeh oh
YA 39 A I Fohl USdl B Th WG k1 W F A9 39 faerdd # gHid
o aR W o gehd 2
T STt %1 o oM | die 1 SUANT B € W 39 (AR w1 fHsmg) w1 ) s
FHRUT AT

W9 THT BT

Mg T 37U

63



