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Therm odynam ics M odel of Znic Equilibrim
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Abstract A ccod g to the principles of smu ltaneous equilibrum and electronic chamge
neutrality the themodynam ics of Zn(1I ) - NaOH — H,O system was studied in this pa-
per Varyng the concentration of sodium hydroxile respectvely n range of 0~ 300 g/L,
the distribution law of all znc species and the mathem aticalmodel of equilibrim concen-
tration of zinc in the system were ob tained The relative errors betw een heoretic calculation
and the experinental valies of total concentraton of zincwere analyzed The results show
the absolute average erwr betw een the expermental valies and the theoretically calcu lated
valies is Q 1298% . Them athem aticalmodel and the hemodynan ic data are belevable
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Zn(11) - H,0 Zn(11)
_NHS_ (NH4)2$4—H20 ZH(H)—NH;—
(NH4),CL-H,0  Zn(Il)- NH;- CI - CO3
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Zn( 1l ) - N2OH - H,0

)

Zn(I1)- NOH-H,0 Zn(Il)-H,0
ZrOH® Zn0;  Zn(OH )y w

Zn(OH); H' Zn(OH)i OH  HZnO; Zn™

~H,0 , Na" Na(OH)y. 11
_ _ i 1
1 (T'= 298K) kJ/m ol
Table 1 G ibbs free energy of related species at 298K kJ/m ol
AG, AG, AG,
Zr0( ) - 1323 131 Zn(OH) ,( aq) - 537. 398 ZnOH" - 330 540
HZr0; - 465. 780 H,0 - 238 098 Zn( OH) - 702912
Zn03" -390 729 Zn’t - 147. 773 Zn(OH)3 - 868 031
OH- ~ 157 899 Na(OH),,, - 378 530 Na* - 261 890
2 Zn(1l ) - NOH - H,0 Zn0 (s) + Hy0 = Zn"" + 20H " (5)
[Zn™ ]= exp[ 25 324- 4 606{H ]
Zn0 (s) + H,0=HZnO; + H" (6)
21 Zn(Il)-H,0 [HZnO; | = exp( - 38 525+ 2 303pH)
Zn(11') - H20 70 (s) + H,0=7n05 + H" (7)
H OH  7Zn0y HZn0; Zn" 9 (2003 | = exp(— 68. 819+ 4 606H )
: : Zn0 Zn0 (s) + H,0= ZnOH"* + OH" (8)
(), | - [ZnOH® ] = exp(2 990— 2 303H)
200 (5) + (j= 1)H:0=Zn(OH)[™ "+ (j- 2) 700 (s) + H,0 = Zn(OH ) » ( aq) (9)
H™ (j= 1~ 4) (1) [Zn(OH ), (aq) ] = exp(— 9 619)
Zr0(s) + OH" = HZnO, (2) Zn0 () + 2H,0= Zn(OH); + H' (10)
Zn0 () + 20H™ = Zn05 + H,0 (3) [Zn(OH)3 |= exp( — 38 915+ 2 303 )
- . In(1l) - H0 Zn0 (s) + 3H,0= Zn(OH)3 + 2H"  (11)
’ - [Zn(OH )3 |= exp( - 68 371+ 4 606/ )
[R]=exp(A+B ) (4) H,0=H" + OH~ (12)
[R] . A K, K [OH 1= exp( - 32 370+ 2 303;H)
h10 . ] ‘
Zo(11 ) - H>0 ’ [Zn]o= X [Zn(OH)[ 1+ [Zn” ]+

[HZnO, | + [ Zn0> | (13)
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Fig | The curve distribution of zinc n the systan of Zn(Il ) - H,0

5)13< H< 14, Zn )
(OH )i 705 . Zn (OH )y Zn0(s) + 20H" +H,0=Zn(OH)i  (16)
Zn(OH); HZn0; [Zn(OH)i ]=0Q 02652[OH |’
22 Zn(1l) - N&OH - H,0 Zn0 (s) + 20H =7Zn0> +H,0 (17)
[Zn03 ]=Q 01695[OH |’
Zn(11) -H,0 : NaOH
: , Zn(OH )7 :
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( 300 Fig 2 Themathematicalmodel of disso nton curve of

g/L , 300g/L), zinc in NaOH solution and its exp erin ental verification
2 N aOH

Table 2 Experinental and caluhted valies of equilbriim concentration of Zn und er different concentration of NaOH

N aOH /(g L7 77. 86 103 73 145. 72 166 46 217. 96 283 13
10 71 19 00 37. 50 48 93 83 90 141 68
/(g L) 10. 99 13. 16 36 31 53 21 100. 54 146 17
(%) -0 02548 0 4438 0 03277 - 008044 -0 16551 -0 03072
(%) 0 1298
6~ 50 g/L, 4)
60 g/L 60 g/L ,
, 170 g/L 170 g/L
, 1
170 g/1, [ 1] ; :
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