IRy Slilasay) 5,0
Lalal) CULaiay) audd

< Y
<> keSSl /YL Y plal Qalad ) G g il At yal ) Bulbgar slhandial

@ 2 (3gene. Iops Ui
Yo a0ada¥) bla \33 sl FiJ £ lia ) ; Caiall
Y YN0/ N sl g gl (V) sz igadll o2 ral-all 6 il
toasiadl ot sl
LY glisal A A0V ey ) Jpdd A B0 Gal I8y JIB A5 (3l Las 3588 S B Aasaual) AW ey )

(1) Gladall s o(24) QL s ol W (dle Gluday (i) adeall g isalll sgd (Asaall (oA 43, 5)
AYdse (V) 850 dysldie Aisaa o bl Jillase Aag)f glaall Jaall il @

- ,_';L.,l;._d] J;]M .'..('h:uid‘d‘s\) Q‘biﬁl! e ;_u.j ‘ﬁ al._u_';l ;li_\:. .;L‘Jluj
‘ 322 all Yo%) =ky) ol e
| Sy oxt = K | NH_ 2ih W07 il 365 S8l 4 oS o3 500l Jglas -
NoH, (= NH; (I
Jl:'! IJJ“ L ‘:[NgHjj N2H4

I CsHaN (2 CH:iNH, (=
‘ _):I ’{JJ‘ ] -Ka:[H;O] | CH3NH1 :g_SJLﬁ N,EH-J. J_,j;.a L;J DH a.n:li —¥

| Yrexy = kgl CsHsN Y (s iz 1Y (< A 1 (i i
| | oA ;&-,!"ﬂ Gihall (nanll Jiay (53 s —Y
CSH:ﬁNHT(J CH_;NH3+ (G NEH_:;* (LTI NH_" {i
l :J:-LI'.'ICJAE_LMM"‘M” ‘:*.I.a Lgilj NH}!NH@ ﬂ-'l.l':-l.illj M‘ Jd&}&“ Cj"n—“ |
Il Hi0" s NHy™ (- H,O as NH; ’
l OH ae NHj( 2 N.Hs - NH4

1o CSall J_,Ia.a]imCH NH-.; & il d_,_._m1ﬂ.a.u -
CH:NH,CI/ CH:NH, (3 CHiNHy/H,0 (z  CHiNH:Cl/ HCI (w  CHiNHy/ HCI (

|

5[ Lo A Aapaall sjlall i ¢« NoHy a3hagdl slas ) NoHSCL 0a3hasgdl 235518 zle e ilyly Cidal =1

t tgr ol Jslaally (3laty

i NoHy ol alay (< pH d.d slay ('1

| PH iaf Ji ( OH] 333 (£

' rgaed Al K e old (£) ol Sumgyuel) addyy Sl Use (+Y) 0385 HZ Camia aea Jslas -V
TVaxe (a TVexe (z Tyaexe (@ yexe (I |

%j




Al dadall
sy oagl asgha (389 Liaas HCI ';.il'r amy —A

Uiy e (2 Gy iy (I

Silig SN SaiSa Kl gging ( by FSY e o) Jiiw (2
tal Clelin L 5acliy Wile i Lans A aeaS Gl Al 5ol -4

OH™ (2 HCOO™ (z HSO; (- SO;* (I

:{‘t_'i-X\ :kw uLlUnln) L"F_SL'-H__(‘):‘J/LE}‘) J}la.n.“ ;ES):!O!!L{\T]*EPH ‘.LA:EKOH sac lall J"l:..a“'\u

1—.‘.3“, (C n—,,“ X\ (u |

NaA zldl cilysl (se Jya (00 €) ate 3 ) el jilfJpa (4,0 Y) 2385 HA (ol aes Jglae =)
(7Y XY = Lasall Ky caaall i Jaal) gl Jolasll pH 408 ld

Y

TY XY (_: Y. XY (i

A2 (e £ (= v (I
: 8 ((H10") a5yl Jad g e lall pe Jeliy 3 o1 )Y
NH, (a F (@ Cl (w Na" (|

solad e il ga SN S Alad AaNigiall S e PH Lol 8 4l 3 ) Jslas VY
HNO3/KOH (2 HE/KOH (= HCN/NaOH (< NHs/HCI (i
HX Jasall Jslas 8 HyOT ailisd 585 iais 3850 Lagd (HX 3 HY) Guablil fumesl (Vglaa =V ¢
to Ansniall Hlall 8 ((Y) syhd HY maall I pH dady (L dse +,0 ) g5l
HY (mealik, £af (e G HX Gaeall K, 2 (1
Y sl sae ) e foafl X i)yl 520 (o
HY Jolsus b b JeT HX Jghss 3 OH cligl 355 (2
HY dlas AN gl 585 ga' Je LHX Jolae 3 X ciligl 585 (a
Pl-L o7 o (S B Agsladl (KOHWNH;CLKCN KOIY 4 4alal Jllaall moaall il =12
KOH > KCN > NH,CI > KCI (= KOH > KCN > KCl > NH,CI ({
KCN > NH,CI > KCI > KOH ( 2 NH,CI > KCI > KCN > KOH (&
sie) gl BSall Gapaall Ko afly ¢ 385l dgglidia pgigeall o300 ddlas (e 1oe jslaad) Jyaall G o
DIV il e el o(ands S50

S Gl Ky J g o [l Jyhas
“y.xY| CH,COONa | Poh L SV aldl Y%
Vo R HCOONa HCOONa (. CH;COONa (I
k. NaNO, NaCN ( 2 NaNO, (x
L mn ;a0 NGOH Jelis oo NaNO, alal sy =1
HCN (s HNO; (z HCI (- HNO, (I




tgsh ¢ BF3 CS5all 4B (g0 550 28k aae —VA
3 (e V+ (w v+ (I
fed 98 S a3 sl e el -1
HSO; (2 SO/ (z Sg (w 8™ (i

: 5 « ClOy + NpHy ——> CI" + NO Jelatll 3 Jisadll Jalal) —¥ .«
ClOo; (s Cl (¢ NaH, (< NO (I

teSdl (b (V) s SV 30 28B 22 -1
BaO, (a OF, (z Ca0 (w Na,O (|

2(YY YY) ol e caal () Jaaall 3 Gilagladl e sl e

Jelitll Alstas Jelidll & gan 400

1 Cd + Zni—=>Cd* =+ “Zn i e |

Cd + Cu**&~—— Cd*" + Cu Sk

{ 18 St € LAl iy S sl aall Casill 8 —YY
Zn™ > CuT > Cd” (w Cd¥*> cu > zn* (i

Cu™>Cd* =Zn™ ( » Cd¥'> zn** > Cu™ (g

P ADY) el e Aamall 5lall —YY
Cd »gaeslsh i oye ddele; (CUSQg palaill sy S Jglae s (Ko (1
| (Cd) asseilsllCakai™ gai fise gililall ydiedsty ( Cd/Zn ) aldad s 3 (o

(Cu™) Luladll Cligd 385 3133 ¢(Zn/ Cu) Wik A8 i (=

| Zn gpajall 3l G sloy b ((CASOy ) assaslSll cibigy (Jolaa ia oSy (3
1l Jale sy M Jeliill Gl -V E

CLO—>ClO; (»  Fe,0,—>Fe(z  PbO, —>Pb* (w BrO; —> Br (I

2 sl grman Jay 8 HySO0; —> SO Jelith Cinas Aijigal s H' c¥ge 230 —Yo
5 (2 ¢ (z ¥ (o Y (!
gl (sae il Jagl 3 Lgijlsal A5V Aladl) 85k ) Lsila) o301 OH™ iVge 2ae -1
Cr,0; + 3NO; + 2H,0 —> 2Cr0,* + 3NO, + 4H"
A (s Tz (= A

oee gl Aaheal) a3y




Zagl) Aaiual

e ;?1.:‘;1_’ ;JJ*.:,...J! J‘}-'Iﬁ-“ 4.'1 3.)_)‘_,1. QL&,L.A‘ w_}.]i .

[ ARNES | e | gl 2s0 Gl
| Jb'ia'l”i.i‘.‘;-:t.a.ﬁu[.ll.nl: t.{ru*f”uTA;T'\"} Cabi.ﬂl
(<dsd)
- e = G el (g5ladl
8 Ni Co / Ni 3¢ e o(Ni/Co) lalikss 3l Aglilall 4dall 3 -YY
- s oo CO™* Giligl () E°gsladl) Jzay)
LYY H, Ni / H, W sl (ald) Epbad dims)
s OAM (3 YA (2 VA (@ o« YA (I
., oF Ni Zn [ Ni glile 481 (cdgd) B° (gilhmall R3)) 2gn AaF —YA
25 (Zn/Ha) \aluksd
¥+ (o s ¥¥ e V(g YV U
2 oA i sy AShall Jeladl - ¥4
Zn®" (s H (= Co™ (< Ni** (]
:6;“ i(NE{Zﬂ} 'shL_lu gﬂl a,ylildl 2._;5.'[1._» Lﬂ’l—' Le “fé daaall EJL_u.“ —¥
Za® " ey & a3 (v Ni ik Jas (|

Lage Zn il =S

Al Nil il aia 2 (¢

J&‘sﬁli i Pb L it.r;mala_nﬂ.‘ll-éﬁ Jaalaall isatosl 131@-:1‘_’5Cd Pb Lﬁh]l.\j:i-iulﬂl:-&—r'\
(W, (o =l abads =R > =

Cd——> Cd¥’ +2e (&

Cd* %2e T—>"Clu(w

1sh camiaall e Guay g3l
Ph/ 7 Pb* + 2e" (|

Pb*" +2e — Pb (z

X 30 eitass Jlae dliad oSe Vi Yookl e daala Z Sl @, Sdle dlijad (Say adl cude 13) —¥Y
:oh Al JalgaS 18 S35 XY 2 ualiall c_.n...al'l bl Gl clpaads A8alall

X<Y<Z (3

Z<X<Y {

Z<Y<X (« Y<X<Z (i

=
L

X Taiy 3l Lo 8 Al Slal) (08 e S Aapd e [AK =0 5a Lo Jelii Ao (il — 1Y

Alelisdl el 35 gobuss (o

M‘hﬂiwmy(i

Jeliill deyu & e lelinal 385 5 i (I
alc il .}b.oh ull‘f-’..n Al Hg,u (C

Ol Alma Sy Aaps die Sudse [ TV XY =K dad S 1Y) (A —> il i) Jelidll i -TE

a

TN e XA (J

g A [dpn Y

i

Ty

=A 355 0% Laie (& [U5e) Jelil 1ia Ao

TYaxE (o yoxg (1

I_'. h




daldd) dadal)

fgp ool BT K depudl culisany O Aime 5)lha a0 i (V) (gslad Lo Jelidd A0S Ag)ll —Ye
S 8 [dse (5 Sodse [ A (2 Jse [ A (= T
355y clime 3ha A0 32 '[A] k=g Jelitd) dejpu o8 A — C byl Jelidll 4 -7
egalids K dad old e /e TV e XY E=Jelitll Ao juy « i/ dse (4,0 Y) = [A]
Y. XA (3 Ve xEA (7 Y)Y (w Trexy,y
da die ¥ = Jelill L 45,0l (¥=B saldll Jelilll 45, A+B —> adlg : ol Jeloll & -TY
tsp Jolill dopu )58 G Ama Byla
Ak=0(> 'BI'AIk=(z 'B]'[Al k =gu (< "[BI'IA] k=g (I
Aoy i lal iy NO; 355 dielias 2ie NO; + HCI —>NO + H,0 + Cl, Jeliad) i -TA
tgsbed NO, salall Audlly Jelit 45 Gli «ope Jolaall
Y (s Y (z (= Shea
AN Ayl e o o el A (¢,X) @ald s i A aie K Lol de e gl Aa8 culS 1)) 14
fglad o Je il 13g)
Y Yie Vi sia
Sl cJsa 5US (00) el Jeliall Liznll G AT F B> 2AB + 30kJ ol Jelill i-f.
i oS (U 58 Sl Jelinll Lozl dalls
Ve (a Y. (z frof (o A (I
CO + NO;— CQ, + NOe lisll (il e CO 3855 s b 3Bl ol (K20 Jia; @
(E3A) ) Sillioe cal & (Jsall Gl

-
v

b

- Tt sk AL 3 (d5) CO 385 -6)

° .

T et _p - S (o v

::‘:'\ .*.T : (J (C 1 ( (

e :(._1} Sl xie V) CO 385 o8 £ Y
el (‘;};;}I‘“ s Jhea (3 £ (z Te (o Voo (l

el xa CO 385 il

10 Al tle Je i Aoy (50l8 Jies —EY

8 Al Jelill feju (o pball Aay Jelid deyu (I
34l 38D ( 5 55l shall da (2
T dieye 531 ) (535 Lo Jelii s)la Aapasaly Ol paladll dk e alie VL —48
gl 408N clabadll se Salisl (@ Slijall 48 5a 0 A8l laugie alissl (|
Gliial) LSha Al Lganll Adls saly) (o Jplill il el Al Slisiall e 30l (£




Al daduall

t A3 Y HySOy i Sl aes juand i V505 gl 181 assd g0

Jelall AH (a zsll Jsels 085 (z Lzl Al (w Jelidl) de (|
s Jalall ¢lgasis Cagyall die g Lpasis ABSY Lagd aZiall e dalal (Blia) (e gymd aZall 5)L05 Gla) —£7

P oh odelill) 1 Aoy B Ny

Shall dapa (2 bl dalus (z Alelitd) salall Aags (= Alelidl dlsall 385 (]
(£9 c£A c£V) il ce caly AmV) Glagladl ol @

i sl Jeliil (U 41S) puagll il o8 culS 13

Gl ¢(1°) aels Jale 35ngs aleV) Jolisll daozall 28U oY+ ) daslill dlgall (V) ) Aeliaal slgal)

(124) el dale (s Jadiall dinall puiay
f@sled (U 51S) AH ghall ggiadl dad -2V

VWt ( Vi (2 et o 1.— (I
Hgsbti e Luw Jaleragmg (Jea oIS ) i) sindl aiy 48la dad —£A

Vo (a VYo (= 90 (2 vo (i
regsld e L el st (Jin 31S) poSall Jalill Loyl 38ld. a8 —£4

Yo (a Vo (z " (@ ro i

el o e Jelddd deldl Jaladl 43U -0

Al lsall Gl (i ale lisal) olgall 28U (|
oY Jelall Tlull &8l ( o @bl gsiadl & yudll (z
€y e )




