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Synthesis, Characterization, Crystal Structure and Thermal
Decomposition of the Dimmer Complex [Ni(TSSB)(Phen)(H,0)]-4H,O
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(2School of Chemisiry and Chemical Engineering , Guangyi Normal University, Guilin 541004)
(Department of Applied Biology and Chemical Technology, Hongkong Polytechnic University, Hongkong)

Abstract: The new compound, [Ni(TSSB)(Phen)(H,0)]+4H,0 (TSSB =Taurine Salicylic Schiff Base, phen=0-
Phenanthroline) has been synthesized and characterized by IR, elemental analysis and X-ray diffraction. The
compound crystal data: triclinic, space group P1, a=1.0497(2), b=1.1225(2), ¢=2.384 3(4) nm, a=87.676(3)°, B=
82.957(3)°, y=62.924(3)°; V=2.4823(7) nm?®, Z=4; D,=1.488 g-cm=, £=0.920 mm™, F(000)=1 160, Goof=1.032,
(A0),=899 e-nm>, (Ap),;,=—624 e+-nm=. The compound is a dimmer. In the complex, two Ni(ll) were coordinated
by three oxygen atoms and three nitrogen atoms while the O atoms of Ac™ groups did not coordinate. The Ni(Il)
formed a distorted octahedron geometry. The compound is an three dimensional net connecting with hydrogen
bonding. CCDC: 275474.

The TG-IR of the complex was analyzed. The kinetics of the thermal decomposition reaction of the complex
was studied under a non isothermal condition by TG-IR. TG and DTG curves indicate that the complex decom-

posed in four stages:

. 60~150 °C . 60~108 °C .
[Ni(TSSB)(phen)H,0]-4H,0 ——15—— Ni(TSSB)(phen)H,0 —— 5= Ni(TSSB)(phen)
112
250~450 °C . 450~600 C .
= Ni(TSSB) === Ni0
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Fig.1  Crystal Structure of the complex
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Selected bond distance (nm) and bond angle (°)

Table 1
Ni(1)-0(4) 0.201 05(16) S(1)-0(3)
Ni(1)-N(3) 0.203 97(13) S(1)-0(2)
Ni(1)-N(1) 0.208 29(13) S(1)-0(1)
Ni(1)-0(1W) 0.208 48(13) Ni(2)-0(8)
Ni(1)-N(2) 0.210 38(15) Ni(2)-N(6)
Ni(1)-0(1) 0.211 89(16) Ni(2)-02W)
N(3)-C(19) 0.126 9(3) N(6)-C(40)
0(4)-Ni(1)-N(3) 90.69(6) 0(4)-Ni(1)-0(1)
0(4)-Ni(1)-N(1) 91.64(6) N(3)-Ni(1)-0(1)
N(3)-Ni(1)-N(1) 174.98(6) N(1)-Ni(1)-0(1)
0(4)-Ni(1)-0(1W) 90.90(6) 0(8)-Ni(2)-N(6)
N(3)-Ni(1)-0(1W) 95.09(5) 0(8)-Ni(2)-0(2W)
N(1)-Ni(1)-0(1W) 89.32(5) N(6)-Ni(2)-0(2W)
0(4)-Ni(1)-N(2) 93.59(6) 0(8)-Ni(2)-N(5)
N@3)-Ni(1)-N(2) 95.90(6) N(6)-Ni(2)-N(5)
N(1)-Ni(1)-N(2) 79.52(6) 0(2W)-Ni(2)-N(5)
O(1W)-Ni(1)-N(2) 168.07(5)

0.144 57(18) Ni(2)-N(5) 0.209 38(15)
0.145 06(16) Ni(2)-N(4) 0.210 22(13)
0.145 70(13) Ni(2)-0(5) 0.212 98(12)
0.201 42(13) 8(2)-0(6) 0.144 13(15)
0.203 75(14) S(2)-0(7) 0.144 70(14)
0.207 62(12) S(2)-0(5) 0.145 38(15)
0.128 20(19)

176.83(5) 0(8)-Ni(2)-N(4) 92.82(5)
91.99(6) N(6)-Ni(2)-N(4) 95.69(5)
85.82(6) 0(2W)-Ni(2)-N(4) 172.08(5)
91.93(5) N(5)-Ni(2)-N(4) 79.73(5)
90.61(5) 0(8)-Ni(2)-0(5) 175.70(5)
91.33(5) N(6)-Ni(2)-0(5) 92.28(5)
90.60(5) 0(2W)-Ni(2)-0(5) 88.39(5)

174.87(6) N(5)-Ni(2)-0(5) 85.27(5)
93.10(5) N()-Ni(2)-0(5) 87.66(5)
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Fig.2 Packing drawing of the complex
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Fig.3 3D IR of the complex
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Table 2 Rate of loss of weight of the complex

Temperature/ °C Weightlessness rate / %

First stage 60~105 12.89(12.94)
Second stage 110~180 3.26(3.23)

Third stage 250~450 32.49(32.56)
Fourth stage 450~600 37.69(37.73)
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