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Abgract The lubility of ZnS0, - Thr - H,O sysem a 25 in the entire concentration range has been
invedigated by phase equilibrium method. The corresponding phase diagram and refractive index diagram have
been condructed. The reaults indicate that sygsem is a snple one, which does not have any new conpounds.
The compound of Zn(Thr) S04 HO, which is not reported in the literature , has been prepared in acetone -
water mixture lvent. The compound is characterized by IR gectra, XRD , XPSand TG- DTG, aswel as
chemicd and dementa andyses. The congant volume combustion energy of the conplex ,A ¢ oo E, has been
determined by a precison rotating bomb caorimeter at 298. 15K. The gandard enthdpy of combugion,
A wor H , and gandard enthalpy of formation ,A¢ cor H | are cdculated for the oonplex.
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Table 1 Sluhbility data and refractive index of ternary sysem ZnS0, - Thr- H,O & 25
(Wl %) (Wl %) (w/ %) Thr 1009
X
0, The 20, The 0, The (ZnS0, + Thr) ’
— — — 8.51 — — 100. 00 1.3469 Thr
5.00 31.96 7.84 10.48 3.95 53.97 57.20 1.3660 Thr
13.00 38.01 18.87 11.82 10.53 49.42 38.51 1.3920 Thr
20.57 35.82 28.68 11.9 16.29 48.13 29.43 1.4018 Thr
29.01 37.60 35.08 11.78 24.60 38.36 25.14 1.4283 Thr
34.00 21.01 35.07 11.78 32.56 30.58 25.14 1.4280 Thr+C
38.02 15.00 35.07 11.79 40.32 18.00 25.16 1.4280 Thr+C
42.23 8.02 35.08 11.78 47.98 4.85 25.14 1.4283 c
43.00 4.00 36.00 6.97 49.51 2.00 16.22 1.4203 c
43.00 1.24 36.25 2.00 52.81 0.52 5.23 1.4116 c
— — 36.32 — — — 0.00 1. 4090 c
w :C= ZnS0y- TH0
1.420 0t
~ 1.3900f
N:C
1.360 0f
13300, % 00
ZnSO, Thr{w) Thr
ZHSO4 Thr
1 Zny- Thr- HO 25

Fig.1 Phase diagram and refractive index curves o saturated olutions of ternary sysem ZnQ - Thr- H,O a 25
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Fig.2 Qomparion of phase diagrams o ternary sydems ZnS0, - Thr/ Hid Met - HO a 25
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2.2.1 Zn(Thr) D, HO

[1] nD,- 7TH,O0 Me
1] Zn (Ma) $4 - HZO
Met  zZn?* ,

[1], (

2

130, , ,
86 %,
Zn 21. 90 %, Thr 39. 89 %,
21.63% 39.66 % ,Zn(Tht) 04+ HO And. Cdcd for
C16.08 ,H 3.93 N 4. 65 ,found:16. 09 ,H 4. 14 ,N
4.43, Zn(Thr) SO4- H,O

Table2 Bperimentd results of water and acetone with the different volume retio

11 12 13 14 110 120 130
(%) — — 86 86 80 68 54
Thr X 0.3033(56) ,0. 2563 (91) ; d (nm) = 0. 6846 (40) ,

d(nm) =0.6835(72) ,0.6641(100) ,
0.3895(75) ,0. 3424 (54) ,0. 3129(48) ,0. 3029 (49) ,

0.5493(38) ,0. 4849 (42) ,0. 4812 (40) ,0. 4502 (42) ,
0.3426(100) ,0. 2568 (40) . XRD
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Thr  Zn0,- 7H,O0(L.C.D.D ) , "
) OH , C—OH
[14] : $42
2.2.2 IR D,? , Vs 3 ,
3. (51 3444.2 cm™? OH
QOOH 1700 1750 cm’™* : ' ’ OH ,
Thr = 364 cm ! Zn—O (el
NH;* Q00" ,
(em™)
Table 3 Datadf IR absrption for main groups of ligand and conrplex(cm™ %)
v Ry VRt SRy SRy VE- Vo vEZ Vo V con
3133.6  2050.9  1627.1  1479.2  1550.0  1416.9 — — 1107.4
_ _ _ _ _ _ v, _ 3451 _
v, _
Vs 1104.2
Vg 613.4
3200.0  2105.3  1644.1  1428.6  1488.7  1410.4 V. 983.5  3444.2  1108.8
v, 460.2
vy 1231
1142.9
1108.8
Vg 619.4
4. O1s(C—OH) O1s(H0)
4 01s(C007)  Nis(NHs™) Thr :
, zn?t ; Thr ,
, 22 0,2t D2 Z*
, , , Zopar 2
. 4 Sp(04) 174.2 eV , : IR , ,
DAY 5ev, (17381 Thy SON : 4.
4 (ev)
Table 4 Daad hinding energy (eV)
Nis(NH; ™) 015(C00") Ois(H;0) Sp(027) g2 0s(C—OH)
402.3 533.4 — — — 532.1
— — 533.1 169.2 1022.9 —
403.0 535.3 533.2 174.2 1022.1 532.0
223 ( , Zn(Thr) 5 HO 5;33.32 ;5(93.9174;) Zn(Thn) SO
144 250 403
) ( DTG 60 739%(60. 7209 2C TN S04 SZn0;
) 403 537 6%

27.40 %(27. 26 %) 20
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