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Preparation and Structure Analysis of

Antimony Trichloride and Bismuth Trichloride
Comlexes with Valine

YANG Yuwxiang, HUAN Weiwei, JI Guoyuan , CHEN Yary
(Department of Chemistry, East China University of Science &
Technology, Shanghai 200237, China)

Abstract .
bismuth trichloride with valine are synthesized by solid phase
synthesis at temperature.  Their
determined by element analysis, are Sb(CsH;iO.N); « 2H,0
and Bi(CsHy O,N),Cl « 0. 5H,O . The crystal structure of

antimony complex with valine belongs to triclinic system and

Two compounds of antimony trichloride and

room compositions,

its lattice parameters are: a = 0.959 9 nm, b =1.506 8 nm,
¢=1.9851mm,a =92.27°,8=95.05, y = 104. 27°. The
crystal structure of bismuth complex with valine belongs to
monoclinic system and its lattice parameters are: a =1.601 2
nm, b=1.894 1 nm, ¢ =1.839 nm, 5 =99.73°. The far-
infrared spectra and the infrared spectra show that the amino

group and carboxyl of valine may be coordinated to antimony
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and bhismuth, respectively, in two compounds. The TG — DSC

results also reveal that the complexes are formed.

Key words: valine; complexes; antimony; bismuth;

trichloride; solid phase reaction; synthesis

A KRB RBE AL S WA DUE R R SR )
RERGHRIEAR 21 fE iy T = 00 13 B R B A5 7K
W T K HE K AR BT LATE K T P A BB AT
MG AR DRE S FH R PR B & P2 AR D i
AR T AH & Gk & i TR 2 I B T I &
Py AR RH A 5 A S8 AN B il 5 1 O T 9 1L
BD ARSI R A5 180T SR -5 6 L B 1) P R I
Y IFE TR T X ST AR AT R T
LA LLIMIZERR — TR IC S W AT T R AL XS
XRD MR TR a

1 SRIEERSY

1.1 FEXE

R4 R . LIOH « H,O, Jo/K B i, = & fb 86
=G B4 AR, i i E 254 A ™

k&P k. A ARG =M MEE
elementar vario EL[I[ JGZ 4B A 45. X HF£R ¥y K
5 (XRD) T2 F A Rigaku D/max — 2550 VB/
PC 55§ A1 X I 2 A1 S AL (Cu #8 Ka £, 27 (20)
min~ )M E . R 43 A SR FH Mastersizer2000 %306
L REASCI 5 . T2 21 A RN £ 40 L3 | Nicolet 5D — FT
CLAMG AR AT I E . BE A 0 A o R 53 B SR
NETZSCH—STA — 449C 4 2 AT S0 A A3 15
1.2 EEYIRNER
1.2.1 &Rk G

HEWH : FEM TR RITE (G20100173) s F MK TEHL GBS il 45 2% B K s 280 = 5 H (2011 - 30)
B—VEE: BT A965—) , T Bz Tl A R, E RS 1) KA R B fE 2% . E-mail . yxyang@ecust. edu. cn



452 CIR7 PN S Q= I )

% 39 %

FREL 8.786 3 g (75 mmol) 4 4 R MK A 40
mL 28 /K J% 3. 147 g(75 mmol) LiOH « H,0 #i
FE VAR VI IS kSRR 4 b SRS AR 4R L U
HLAS T 1S B A R AR
1.2.2 SRR A B

FREX 1.107 5 g(9 mmoD) 42 B4R F1 0. 684 0 g(3
mmoD) = GAbEh T IR ER T TS 8 h )5 IR G
TERAS TR 80°C fR%F 4 h, 4 JC /K i s 2
YRR HRWRBRB AR S @ E A HRES T
i RIS 3G U AL A ).
1.2.3  SaEBREEC S YIRA B

FREX 1.108 9 (9 mmoD) 42 B4R F1 0.939 5 g(3
mmoD) = 5L EL T IR ER T P BE 8 h 5 IR G
TEEAS T A 80 COR¥F 4 b P4 HIJC/K H B e A2
VR BRI P A S S B o 1k H IR A T
RIAS3r & B AT BL A
1.2.4 WA B e

Bl 45 40 Hh s e ) U SR R LA 90, A i
PR VR A TH AR ST SRR A TP BRI B . VL FROR
PRUES TR B TE AR, C FORIE R EE

BRI E sy = e
FRIURE i ok
e 400 v e S 1 T R PR B AR T VAT AR A
F1 EDTA fiEFEE, 0] LA F3RRE S s i) & 2 1A
A=W
MR AS R =
(25 X Cipra — Vi X Cp) X 208.98
M et s

o Copma N R VU SRR FE 5 Cop EERIIR T 5
Vo IR 22 VR TP IH AR B R AR .

2 HR5iTiE

2.1 BEWHTERSN

RISTCR A& R (R DN L&Y+
JUR R HNE B SE R (A MR PR A
Wiy A% 2533 [ (CHs ), CHCH, (NH, ) COO 5 Sb
» 2H,0 [ (CH;)» CHCH, (NH,) COOJ,BiCl « 0.5
H, 0. 7373 H. O g Wb B9 K 50 1. O 1 IR B T
GYP RS S EE T KA R PR A o)
) LA i R e 80 S R B 9L ) A 1 T R
HHL R BRCTE . R I IE & W A R B A
BT BA YA A SR T e
T By s

*x1 EREYMTEIWHEGTERE)
Tab.1 The elemental analysis results of

complexes( calculated results)

. M/ % (428
AN 0, o, o,
=g C/% H/% N/% )
Sh(CsH100:N)3 « 36.02 6.80 8.40 24.36
2H:0 (35.02) (6.56) (7.99) (24.74)
Bi(CsHjoO:N)2Cl . 15.08 3.77 4.40 32.83
0.5H20 (14.56) (3.35) (3.89) (32.93)
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Fig.1 X-ray patterns of lithium valine, the complex

antimony valine and bismuth valine
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Fig.2 Size distribution graph of bismuth valine
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Fig.3 Far infrared spectrum ofvaline complexes
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Fig.4 Infrared spectrum of ligand and

two synthesized complexes
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Fig.5 Thermogravimetric and differential
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Fig.6 Thermogravimetric and differential
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Tab.2 Thermal decomposition data of complex
Sb(C; H;)O:N); + 2H,0
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