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Ksp (bl $3sld)=Y/ 1V x V.7 ‘ PKaz1,2,3 (H3PO4) = Y/V) ¢ V/YY VY /Y0
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(R=AMFO J KT mol?)  ewslodel 1553 Y0 °C Gles

(1) 6 CN™ + Fe(H20)62* = Fe(CN)e* + 6 H20 Ky = 1.5x10%
) 6 CN™ + Fe(H20)6%* = Fe(CN)® + 6 H20 Ko = 2.0x10%
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(3) Fe(H20)6>" + & = Fe(H20)6*" E°(Fe**/Fe*) =0.771 V
(4) Fe(CN)s® + e = Fe(CN)s*
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V) 3Cu(s) + 2NO3 (aq) + 8H*(aq) — 3Cu?*(aq) + 2NO(g) + 4H0(I)

Y)  2Cu*(aq) + 25CN ~(aq) + HSOs(aq) + H20(1) — 2CuSCN(s) + HSO4 (aq) + 2H*(aq)

¥)  10Cu*(aq) + 2103 (aqg) + 12H*(aq) — 10Cu?*(aq) + l2(s) + 6H0(I)

¥)  Ia(s) + 252032 (aq) — 21 ~(aq) + S406 % (aq)

0)  2ZnNH4PO4 — Zn,P207 + H20 + 2NH3
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1> ol

(0.122 M) x (0.01082 L) = 0.00132 mol S,03%*

0.00132 mol S205% x (1 mol I / 2 mol S,0:%) = 0.00066 mol |,

0.00066 mol I, x (10 mol Cu* / 1 mol I, = 0.0066 mol Cu* = 0.0066 mol Cu
0.0066 mol x 63.5 gmol™* =0.4191 g Cu

(0.4191 g Cu / 0.544 g) x 100 = 77.04044 % Cu
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Id> ob

(2 x 65.4 g/ 304.8 g) x 100 = 42.9134 % Zn : (ZnzP207 1»)
0.429134 x 0.246 = 0.10557 g Zn : (Zn2P207 »9)

(0.10557 g Zn/ 0.544 g) x 100 = 19.40625 % Zn : (x5 »°)
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=0l
Molar mass 23°UFs=349.028 , Molar mass 233UF¢ = 352.038
Rate of 235, dif fusion molar mass 238 352.038
f 235ur, _ff — = e = = 1.0043027187
Rate of 238y, dif fusion molar mass 235y, 349.028
b
Rate of 238 dif fusion molar mass 235 349.028
f 238y A TUSOR e — 0.9957157158
Rate of 235y, dif fusion molar mass 238yp, 352.038
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1= oly
elad SO 5l gee Sl dlol?

slag 5l ypue 23555 35 072

: = X (1.0043027187)N
elad jl yge 238y, 965 99.28

In5.001149 = N (In1.0043027187)

N = 374909 = 375
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Cas(PO4)30H (s) + F (aq) — Cas(POa4)sF (s) + OH (aq) AP

Keq: 880

J=>oly ‘6‘3—/3§L5' Blas Gygue o aS 3yl 0503 Y )_'>-T Gl duwogis ol 0313 O U318 i |y Jolas coli Hluse
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1= oly
Keq = Ksp(HAP)/Ksp(FAP) = 1.91 x 108/ 2.17 x 10! = 880

0y03 ¥ .S dawle Joloo ol jo ly Wlawd g9 cdale 9 pH (@

pH=  6.054

[PO4*] =5.06 x 10° M

Jd= ol Séﬁdélﬁéjypjé aS 3150503 ¥ y3T Qlgz duwagiy ol 5313 H3K S35 ladis |y ol duwlxo yolie
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1= oly
pH = pKaz + log( [HPO4*]/[H2PO4] ) = 7.23 + 10g(0.001/0.015) = 6.054

Kaz = [H*][POs*])/[HPOs*] = 1012%  => [PO,*] = 102356054 5 0,001 M = 5.06 x 1010 M
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S=4217pg/l. = 4.2x10% pgiL
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1= ol

[CaZ*P[POS T [OH] = 1.91 x 108 => [Ca?*]® = 1.91 x 108/ (5.06 x 1071%)3(10605+14) =
1.303 x 10

[Ca?*] =4.197 x 10°M=5xS => S=8.395uM

Cas(PO4)4OH =502.32 g/mol => S =4217 pg/L

0303 ¥ oS dusles UGIL iy A dglme 53 ) CuSbTygisld Sradpddsil (5

S= 454 pg/L

J> ol dS.JJj;L;&LGL;)WJQ aS 3yls [ JON Y‘)}T;.Jb.? e gio D 8313 43 S Wi Iy Gpdodd=l Hludae
Q,Jigu‘“ Gl 3T Olg> 4 oyed g ¢ ol (dgd 09 bl s Lok

1= oly
[Ca?*P[POLTP[F] = 2.17 x 105 = (55)3(5.06 x 1019)3(S) =>
S6=2.17 x 10Y/(5.06 x 10"19)3(5°) = 5.36 x 10°%"

S =0.9013 M

Cas(PO4)sF =504.31 g/mol => S =454 ug/L
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AG°1= -200.7 ki/mol

AG®% = -247.0 kd/mol
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Zd> ol)

AG°1= -RTInKeq =-8.3145 x 298 x In(1.5 x 10%) = -200685 J/mol = -200.7 kJ/mol

AG°1= -RTInKeq = -8.3145 x 298 x In(2.0 x 10*%) = -247039 J/mol = -247.0 kJ/mol

0,03 ¥ (KI/MOI ) s (a3 YU (1S19 95 58 Sl 1) Y0 °C sled 15 (AH®) (ST il (@

AH°1 = -216 kJ/mol

AH% = -262.4 kJ/mol

Jd= ol Séﬁgéwéjﬁp).) aS 315 0y03 ¥ T Clgz duuagiy ol 5313 H3K S35 ladix |y ol duwlxo yolie
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‘d= ol
AH°1 =6 x (143-179) = -216 kJ/mol

AS°1=AS% => AG%-AG°i=AH%-AH®, => AH% = AH®; + (AG®; - AG®)
AHP, = -216 + (-247+200.6) = -262.4 kJ/mol
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i by
Fe(CN)¢>™ + 6 H20 = 6 CN™ + Fe(H20)6>" ;  AG'= +247.0 kd/mol
Fe(H20)6" + & = Fe(H20)6%* ; AG" = -nFE° = -96485 x 0.771/1000 = -74.39 kJ/mol
6 CN™ + Fe(H.0)6?* = Fe(CN)s* + 6 H,O ; AG" =-200.6 kd/mol

Fe(CN)s> + - = Fe(CN)e* AG®4 = +247 — 74.39 — 200.6 = -27.99 kd/mol
=>  E°4= -AG°/nF = +27990/96485 = +0.29 V/
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3.99 = d£132'22+235$)23 = d°=7.01x10%cm® = d =412pm
X 0. X

J3d = (2, +2r,) = rCS:%(ﬁx412—2x181)=176pm
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(r,, +rq ){%j ﬁ(%) = e 2541 =234pm
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