j

I donly

=)

e A 189 it Cas b VELYIYIN i ylocal 3 )G o2b g 200 4l ahawgio 093 5,55 pddjlgd Al

adady VY ¢ loinl Ous F raodoslaas 1 Solgils olig ol o 33 ol dnd locial Ol

S abogia 993 8,93 wijeal oalind ylS 2,55 (3l yoea @il39, (o 3901 1D

050

Bl Cpuaad Jons 53 8.0 diaslgd 3 )lge & g wilgtey B3 b 1) Slljan ¥ 0 @uliis anio B 3 9V F Ol 31is5. Y 10 g3
0313 ob (g5 Jogaa bl j3.F.0 8 alouil el 08, 55 U oliwlics 5 3,08 2ilo 030w Gl il 31 o8linul ¥.osas fls

] 20D

Algsly 13 1) ol Conayd JSS 3391 S 2 3900 53 9 83,5 ot |y 25 (51 sl 51 K b L B by a3
Sl (g0 ols SWIAE 51 208 23] by (5 lows 1 (6 iy 8l 2990 9 032,503 (!

Al Ll b il 4 Cund ol ) PH iado 6l 4l )3 (o

gt Juada (6551 (o odad dy s (3a50 (0,00 B by gamn a5 S 5,100 53 (@

ol 208 F 51 b e (O

ol =Yl 2 (CHCI3) aale 039,05 15 )8 lslenST 202 (&

VYD

ettt daligly 3 9 08 Gl ) oo 03l 805 8313 03l 93 cous 513,90 b 43

ile o Culi (W17 (g5Lndlad (55,51) Lol adta (LAl | H2ul391) 1y LiiSTy by 8 3JGLS et L (1

d3dpp &) (N2 I NO2) JSb ay panedUlS Jaus 51 1008 51 gtz it 5 W 995 59357 53 39390 NO goiV} (o0
S g0 9 450953 b g3 g Pl (g | S348) ela (5 yls S (o

I3 gl o b (559l | (J5800) Sl )2 &5 ihead (3058 st (S s ulall g il 5 (&

g0 131 (4311 2515) 3 ¢ IS g 395 g0 03Mik] (o) Jglma) s IS esutas GBI s 51 otan 318 dsgs (gl ol

VYo

v Fewrly Slllguw @2 8005 5315 YAl &) 2595 b
O

[

CH;(CH:)mCHz S—ONa

O Sam3 o b 1 gl 23S Sy g ax (1
o3 Gl UL 50y 1) 5180l g Camvgdol isu(e
S8 o0 Bads 1) 398 S0iS S s Sdew 43 1pa (o

s gl 325 3)l50 51 S yb 3 1) Cle

Sgasgo 00Munl 12 3,898 3ge 51 W ygsles 51 3w a3 (1

<ol (KB) 303 sy ool 9 8 T 51 st (KCT) 3y 15 oausliy a8l pullyg 8 oI5 (o

D90 g D] Sz 090 il (512 il 31 (i

Wl 81381 o33 Jlade i 5k 5 N204(B) TR ZNOL(E) ol wlobw pms iulzdl b (&




)/ ub3 geanly paid 7 glas gty as Y 5 ) ) (b S Sy yTU1 Juansiliy (glbasiids 4y a2 g L
ﬁ‘ = Sl ( SOy » JSlgs 5353 3Ll wilgi a JSib plaS(i
a,\ $ya § pudadl by Canwl il (¥ ) S5 JoSdga (o
P & .:t.:'.: pes } . . 1
o fg e Sy S o £ S (S8 Gltse 53 (1) Joge Ul (o
(V) &= (1) Jrs
o a3 ey B iwys &1 325 Jpir 4 4295 b
B AiSTy s E°(V)
. .A#Uduhl)amﬁdi;@,aMlmﬁhg,iﬂ
A (ag)+3e - A(s -1/ . o, -
B> 2 o I A (8) iz 3 (3,5 21, B (aq) jl Jabore ol oo Ll (&
+ P *
C+(3‘l) f’ — B (s) +2/AY o 53,5 450
@+e—CE |y 13 S350 D (2q) LS casnw A5l o (18) WsF o1 (0
D** (aq) +e — D*(aq) | —+/VY 4l
\/d ‘_;b‘_“)"&g_}b‘ﬁa)alikub)a.&ufou o 3 u.gi J,bwru&}ﬁ‘ u.gm-u}-h-gua ‘51).3,.!3 sla J‘—:l
S sy JI3 S35 225
d:l,ali-:.‘.oY 19 R e )”:ﬂ“v"‘y
‘ - +
& o T ®
& & O) ©) .
H T || ° R
& o
25 Jylou (1) 3,05 i Jyla () et Ky )08 g, 000 Jylows (V)
V8 ] Al gl il ds d i b ol 0ais JSLE5 (METT/ME) g (PDT/Pb) Jokuw o 93 51 SIPE Jalw
dadd Fwl B i @ oo 2303
Mg™ (aq) + Ye" — Mg (s) °=.Y/YYV
Pb™ (ag)+ Ye —»Pb(s) E°=-+/\YFV
S3,15 1) WIS 45 38 @laS aulS sasculio (]

S s 1y Jglow o 99 (] 5 085 JS5 SIgIE Jgbu emf (0




&

b gy Solllges 42 25 Jpia 42 d2 93l

VYD
s g 1) D93 L] o Sl :'..ig.é psle las )5 asijles D13 plee wils sl (1
A e S (555 0 pd e (61t S 0> SOy 3 E13 0,0 plyis 4 eslaid (sl a3lo oy yiilis (&
e Sl a3le
(°C) yo9 &b ol 8 S’ (°C) wgd daii asle
A -YA a
FYe Y- b
Yo -TYA c
B = e — T ia Gy g3 il ) 4 9 ol e ke [ 1
X i Y | z | . - 4
oo | w297 b indl 03] b a9 Wiy byd ol 5 Jyase Sliale
' | 5 248 2SS Cyuti 1 2mw 3o B @
~ _ / Sdly o 3 Ol j1 51 digas Jold 1o B 51 S alas (1
S it aly) plaS 33 Baws ST g e (o
VYD rigl u.uﬂ,;!.sg,.l.;s':a,,_,.,m:si.g;suas‘.:...a.»saalu,ut...luslyw Jobw 95 s S @ a2g5 b 19
@ @ syl S 9 go0 plod]
+ Co Co _ & Pr :
|
| |
, Mn?*(aq) |
Cd?*(aq) Co?*(aq) Co?'(aq) Mn®**(aq) l
L
y) 2Mn**(ag)+Co(s)—2Mn**(aq)+Co**(aq)
Y) 2Mn**(aq)+Cd(s)—2Mn>*(aq}+Cd**(aq)
Y) 2Mn**(aq)+Co**(ag)—2Mn**(aq)+Co(s)
4 f clile gHA sl ply2 93 HB sl s a3 510 gy fogai wagi b 1Y
29 3351 oy 1y HB sl g Sl ol 2 32 Jge +/+0 2l HB o)
100

(Olisg 1 gy ) Sily3 slass




Mwm IR | WIT | 2071545 ] wos

.. |. Yy, | w | 3 ;
o » ) 1 2 Nln | » | wl * ¥ 0l 32 13 " 13 '
Y Ca L9 T i \ sy | Mas ‘ ¥ Ca ;s.m (s 7 1a Cea Ce As e Br Kr
WD [ @08 | 440 | 47 RS i SO S200 [ SesE | M | s ' &3 ﬁlé.i WIATI|TI6 [ T472 | TR | 19 | 3w
N S 4 +- . - - -
vl ¢ | & | @ a a8 44 &5 o a7 | s & 3 i1 52 5) 54
R | W Vo B2 N Me | T0 | Ra niu A2 | Cd | Is | Sa | Bb | Te [ Xe
au'i el | mse ‘I\n,‘_::h'.'% L. B *‘"t‘i;--_‘ 5 Liﬂqhzﬁ P ST 0240 (014 820118 71)121 76 |1 27 i 1010 e
11T 1 1 R 1 |
i “ " niln e | 78 | Tl w2l e | ko | o
O | B [ da | W Te | W B | O | b | P | As | Mg | TI | P | M [P | Al me
eI sshree ;1»}'1»&5 TR AT 1o 1 [ 190.23 192 220 195 e 1 97| 200 35204 58] 207 2 | 208 9 | 200 | (2101 (b33}
) ’ i 1

.
VB | gy g a 303 0 L5 N3 (8) + 3H2(8) G ZNH, (R) 25Ty Jalo culily Los 148 ) Jgas & amgil | T |
gt gt oSy () (glp )y IO Sl O jls (1
5L L vl 0l Jolw 28Ty ol (o
S Ay dlily) ool SaS 1) 98 b Sl 03,5 g ani ap Jalai cull s ialjdl L (o
(O Yo Yoo Foo
K Floxye? « /5D PIY x V!
e 2ad3 frly Ollgos @ 15 S l3g0d s dagi b [ VY
[ s s R
! \ Li__w_._} 7
TAY
ZNO | \ 2C0 + 0, l
nmm A
- l \ »,+0, l
o ars
S >
LY Cd i o
Sy by Sy b iy
S b s U by o ol gWled )3 W RSy ol e ()
LR TS Q0 VIV U R JH { AN I SOV Sy (9
e s ) calle L) ¥ STy WU (0
Yo | il yat pan
e :
" o s He
(KU 400
A S
1 a ] f ? L] 9 [1}]
TR et 8| Cc | n|o]| v | ne
o B4 L Xt o8I pizar | ka0 16| 190 | 2018
BT 12 1 >“Tim'.'l‘T_m-'_l’;w4’“—1:“» 17 1}
Na | Mg Al LY P 8 a | A
w2 W



€335 Ty el mons St e), T el

e A cpg s Csla (A2 03 IR R ERAEER P P PP pE P aawgio 093 5,40 pbdjlas by

aidy VY pledal S F raodioslax s olails ali g pli et 33l dend ol Sl

SR dlagis 093 8133 i jeal el 6 Y T T e

00

Byl Joes 18 8l dZilgd 3 ,0pa da o duilggy SBA L |y Ol Vol aud puladd domiis F 15 oV F Ol liied. Y tia gd
2313 o pglid g UL jaFn 8 aloil il o3, o8 U Sloslons 53,000 ails p3lur ol il 31 pabiteal ¥ s ity

L

iy

"

dabigealy 13 1) ol s yd IS 11399 a3 e 53 9 83,5 cpmeti 1y gy Ll €0yl 51 oS b e 3l L iy
e

- | D . 4

qﬁﬂ}_lﬂquth}&#hunpﬁdhl.ﬁ Jl;.a.'ﬁ' FRLEr| I.'I}-L;Jlu...'l jf L;.,.nf._n..._u_ al, uﬁfﬂ"“!ﬂ‘fﬂh{l
LI oS bl Ly

e -.I-IL_!.ununlﬁ'unmb “ijhuu.uuulihu][]” uu-l-‘_;l.tlﬂ_.u JJ{I-'I

(2 i Juto (5570 g wdad dy a3l oy B Ly | pomso il S 6001 3 (0

S . SO

S P /aﬁul = ol (CHCI) aile gl 15 055 sl ik (i

Vivh

it gd daligewly 33 g aatS il |5 amlin b3ly 0 0313 051y 93 o 31 390 4b 52

ile go Gyl (il / J_,uy/m_.n] ol 234 {,_;p{f | Sl 1y SRS Ty syt (5 U8 i U (!

4o g (N2 | NB2) JSud oy undUS o J1 1908 3 o 1ot S0 395 39381 33 3990 NO gl (o
g0 g Aiet 138 0B 3 sty i1 (g | ) ol (5 p5he 5 (i

413 aglis e U (0530l | o) il 13 45 s 12)S s ol JS T3 el g ] (0

35 g0 31 (1] 56 ;3 IS 5 g 29 o 03liiew (oldal Jgkta) o 15 oo By 51 i 310 g3 g1 pelits

VYh

vl Fealy Dl @ 0 000 LAl 4 d20i b

CH;(CH;),0CH,

b Hli JE b g5 1) S o g Cowgrl 8u(u
#ﬁiﬂﬁifjﬂl:&jbuﬁﬂfj?rubd,ﬁbl’j 'iﬂuahi:-h;jiufﬂﬁt; i e J-ﬁh.‘l—{l—l

T
2

MFJ“J:J1FJ-[&I.J= IJL*I-‘F
rﬁwﬁlﬁlﬁffb-r MUJPU‘FLJ” [ L;“‘_, P n:-l.n.-.....lﬂ:a,l‘,f 315..‘1,!““,:1.:}'@,1.‘4;:{'

IJHJMUMF_H; | (KB s g ey H-ull-l’_r‘l ug]b.rl '|r.uu:i:$‘52gu h,ul;,;l(hﬂ]hl (s

. I_JJIE‘"

-
.ﬂﬂh?ﬂﬁf'df‘:’ﬁ*ﬂ{'m'f‘ﬁjarpﬁ FIRLPY L;g‘,,’.'ul,,!_,_, T_m. sdlicl e PMLNQJIJJWJMJI{HJ

) ) c.—*a_ulj";;,t...-l.-_fa,-,,_.ﬂ B £ e
ol ga a0l Wad gl )8 Jlodle woull gles 2 Nzﬂ.‘{g} ZNO2(g) Jow wlilw pous 1..1"""1.1"1 b
-

. ' e - .
(oo T a3 i oo s KT w5 v o (I L Cug10Ty

I
1'}!‘.0&"_;44 » el CL—-’”'J.U—JJ-.J. I&”.-J,;{_.:




UMLF#:ﬂLl:ﬂ_upm;c}.hN[i | E..--'F& -:Jﬁmu!-...-l-l' L&#*’f:":@b{-\\

B 3

VYD a3 frasly 2l :,h- Uty g (Y 1) (Wb KD S TN by slbaihiaazgi L\ D
o l’ Sl « SOy 1 J g5 ge biibd L Jsr,;u..,_js..srnlﬁli>
(@8- ﬂ,’* e Sl o e (1) S5 g (T
= - ;J o Tor B e R e 2 1) Uil Ul
L-h*.-r .r.-u_,ﬂ-';-f_.'u'-uu:.-..a.n_j}y‘; f___.‘,.nh,_-:.u-f _,...r_,r--.-_P

IR (7)) Jes Jr#ﬁﬂd'ftu‘”.h_‘?
Vo ek frly W byt 4 1) Jads drdagi b | F
halS jaiSTy gul E°(V) = ot <
Ecﬂﬂ-«* je L

AV (ag)+3e —A() | <ved | e el
fx (5) mis 1 Ak 31, B (20 j1 g 0y o b (=

B (aq) +2¢ = B(s) | +o/AV - i Lalr il et A Lo N 58 5l
C(aq) + e = C(a) +1/¥Y Jula Saigas DH {nq'_i_,.p-d_ o idl53 g (L) igf FF-‘J (2
D™ (aq) +e —D¥(aq) | - v |, 4000 ne S015eD .a._,.._i,.sE e sl € A fra byl

VD [ sl R 51y b w0 b ey sl 8 pyary ol Jitone T 500y sl y dasaslie 5130 g5 510 S v
".-FP. " "
U'Udd'f-f:w"—‘-hmlj'u-d_ﬁs{f £330 ﬂf;_;ﬂ-mﬂm:{__m ""'Ju*"'.!.r*l-}'l"‘ﬁhh.!‘.:
Llﬁﬂ":'-ﬂ—*l_iﬂl s G Zal, }r‘.}lﬂ_glﬁ = &
pSE S\, L = A

f =l
1 P ENT
.—.wa b i (\g.._..,.,; ,:{..--H LR ¥ ot ¥
|

|

@ . & [|e O —
o & & Gl sGREED) —

Foed Jylma (T) S i Jolonu {Y) el Bgy g U g 00 Jglona (1)

V[ ol Al gl Lol 4 dagi b el ol JSE5 (ME™/Mg) o (PBT™/PD) Jgke o 0 1 GIPE Jaloo A
e Fewls Wy sl o naud 82l0

Mg™ (aq) + Ye — Mg(s) E°=-Y/YYV

Ph™ {aq) + Y& — Pb (s) O=_ +f\YFV i
Pb*h'ia_,hhmf‘_,:iijh,.lj;,;s'um{l

#L—lm.l} J,LJIH_J._’J ':,,.!Ij! Hﬂ.-:-l"-&-ﬂ.l_ "u.:f,ﬂ.‘:' L]:Ln‘ﬂ'[ﬂf['—_"
E-'H-' - E- ~ = —ofIVE - -9 ,J = l?tt?

2




VYD

_hijij;r_ﬂ!.u.;fﬂﬂeﬂ ..ln—l-u-li.i.l-l J,:i- n.lh'll:-u J.l.lh Sias! ﬁ it B5Le ,-L:.S‘Fn.uj

Sl el ul:l*r_,..-d.-_,..-_:, J,.a.--.-a.-,;‘h

,.r.;.f ke 55l 0l pe slp LG b 3 ,_;Llnlf_,_,u;:th S0k g 4 salacad (gl 03le ‘_',J_J.n.‘......-l.... (o

Mﬂm:b’;#gﬁ*-”‘-‘*—j}j;f iy 5":“"?‘""”{" ot LEn—arEdlas ;#_.;'_,_,g__l_p ¢ b e Sl aske

t‘“( ) oy e _,m  yhaS (PC) wgd dlai sale

. — -

Y Ve b

Yo -YiA c
/b B2l 0 lh aigai G113 iulej] dly) dw )3 1) b il ke

A Y 7
Lr , iﬂ'yhnﬂ-r‘h‘l}ﬂ.lu’l-ﬂj L;.}n_ﬂ’“J’-u-J_,hll-.-ﬂ
i l'g'[..l._.-(_',-l_mﬁa-!d.ﬂ B lou| 5 L
Z Sl b E;uli!dlu,..n_hhhu_,l- ;1 Sy alas (]
g W XTI N DR g iy K e Py O
VYD 2 S STy 5l S alal thyy o U 36 asuie i0asd 0313 3 lailiu] I Jgbos 93 Slb S 4 dayi L
- I agale Jol3 Tager Lgei plowil
k_'ij L
Mn"t
+ (4] o s + e AN
= Co
cd V
N Mn®* faqi
cd** (aq) I'ﬂ“‘.ruql_l {uj“_ il ”"‘"ll::'
i F*—_L .-4-""" | f T ”
Y) IMH"*{HQHEH{5}—b1[\-|'||1"{3q}+cu1+[“q] AN ftﬂ B E”d.p_tl.-.l f_j_pj‘:i = W
s .
Y) 1}]'“.1*{“' HEdiﬂi—rlhln“faq}-l-(Td’*{nq} 2 -r..__.._.. ».‘:-E..'II;.-[.H Mn‘ﬁ— i I.arﬂ‘:-" 4::_.._.-{

@L"-ln:*{aqj+[,'n="1nq}—rIMn’*{uqHEn{s] ot ’:‘_U-“-"h"
Y il g HA sosl gl 93 HB sl gy da s £ 0 g, sligei ds asgi L

o 53 G—;Je Y HB el g <yl aaily i) 2 g +/+D pil HB sl
& 1 .
M“ﬂ ,-_..EI_- — =% "q‘ :.‘u-.l'l"' = h‘.'ﬁg hﬂ‘fz

Deriir 1 A x M o) Exalels i of ZialoB

e - L
EECTTACL ko —(olonk)

=3K =

[ orbipg 1 oy Bl sland

HA = H”r-h-’a‘— 3
Fd.a b = j
- 5. D [T |

el R ne




e e T —

f [NIJW_J WL
| = S—

IL ' = h;iﬁn._,!b ......-Iul.-,:l’._,hl-.- ‘_.-.JI,,_-,.-H:U
i "*Ll‘ Cc)so - {_F’m[ﬁ‘:h-.fur liloy) Jool Saf U1, agn o Sl 03 )8 i ap Jolad ol las ool L (i

| = i!—!"‘"ﬂlf_;—a.l., .p
. =" 1 l...} & # W
iy ...-ﬂ':.fust.:.r—u,____ lﬁ_ 2 ve ' ¥

tﬁ"‘”y& ‘Hﬁl‘} h Fle ufe 8 i‘.l:.F'h .F'J-T_l-ii" h

. S W
| ,..,-..-L'l,...umu.h,!._-ﬂjlgj+3H;[g]=ﬁ2ﬂll,{g] U.J!,th.- el |, Laa JI a8 ,J_,J’.J.i-l.lh’.lh

Gﬂgi—iﬂ?.ﬂ- f_'.l‘-"‘ri Al
MJQJ_-M,, _,.--:_1_,.5;-._,
ﬁmiw‘,mt anu,.-_.:

o3 Py llgew g g1 W lage s dagi by

#1'. ﬂjjj%mAKjf 1 V ATl 4 / l LT |
: a bsGsl |
[ ray
. | iNO | | 1040, | Y
| | &
Ny +iD )
, VAN . :
| l S ] 2¢0,
| — s L - : >
Ay
i (;.5{-:# i e ey
4:':.--" f.'_',._..-ﬂ S
'. EJLIL(:’JL&J L_,S-".,:f" _l.._-""' Vit i 'u.-.u.l L #,.-lu‘-ul ,.l-l!ul -""'1 Jlul'.ll J-. hu,....ﬂ, Lr!l I:ﬁ {I
[y lIp_l___..---"'l--" IE
C“[ U{PJEJJ c 1 d—‘”"_’ ‘ir,lrh-u-l‘rJ_‘l—Lr l.,,l ,11_,..5?,,.141.._.;1,_.-{...;
< . .
'L'Iﬂ.ubf{}—»—’u;am:jtrj qu Vol /f — A%se "Jh"'"h'"'u"'"’ﬁ'-""f"dh“:"']
LI ] [ - ' ' - ""f
| o .QIWUf;UJ;&@JE;bUBJE i
H o l‘lll'
Ao o tat \ -— N
: ol ey il e T i . . e
La ks e ] i | i F Mg
4 l i L] | SO REER | I dER ) S awr | B IN
: 1 i 1] | (L]
a1 L1 | L . ] ii o]
L | L ) : ) _ N TR T SETFERLY | A
T v - T ¥ = - ¥ ® . |. e —
|' | ! - B L 4 1] ki
ik i i R 1 L i Wi ¥ s | iw Fi (= L i L] By Ki
I I'I-I | "R | % 1 n | W | A i | R PR "a AR | WA
L] L | o L # o L] L] * * L] - 4+
| Wk L ¥ A L R (LN 1 s L Fd g l.-.J Ia LT | B | Ts il \.I
RLd" | W |u | L NE . 1 1'1.* L] SRRRE R SRR e S R TN X T AR
'] 1I- * 1 - * - + # ¥
4 | i : | ' | u i i 1 T . ki
| €0 | ma | 1a | 00 | 1o | W | 2 | O | W P as (g | T | m | m || Al | e
f1aa s It i W2kl 'Ji TS unjinn .'11 w 0T | B e | s aE | e _'|_-|..-| (3w | (200 | (223
' | st RSSEAEY S I S B 3 | I [ I .

A

VY




	شیمی
	IMG_2052
	IMG_2053
	IMG_2054
	IMG_2055


