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HEE, N 31.73%, H 7.37%, Cl 20.11%.
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BEENW R A, ERRERAGE6E, BED, BETHERES PHH. RAEABF
P E70°C HARHAME, BHRASCHERIEREMGRENAT £0.05C) Bk k3
T (RMERMFLIERERE) FEERE=RB%K, R¥EIH. AEXEREED
43 S| B £ 4 ML 4 R AT 43 A, 4B S 0 ARG e b NI CH, B (CHL )N, - HCL
BRESER. NICIARFEDTAMKIA R, (CH,) N, -HCL & &4 M i & &0
Cl-, Wl EmikkiS. FRE #NgH R R A Schreinemakers {8 48,01:K 3.
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MRESNTEE) » T UM H 1641 fedh NiCL fI(CH, ) N, -HCl o & &, W & BEA4A
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£ 1 Ni-Cl,~-urotr*-HCI-H, O Z Atk % A& 30°CH 695 M B Ao i ik I K48 2

5 i&*ﬁﬁr&WtVL_ HEHREARWL% —— WMEHRT HEHEX
®  NiCl urotr-HCl NiCl, urotr-HCI #ANiClY%
1 41,01 — — — NiCl;+8H,0 100 1.4638
2 39,85 2.20 48,25 1.01 NiCl.-6 H,0 94,77 1,4591
3 39,01 3,58 468.50 1.87 NiClz-6H20 91.684 1.46186
4 38,45 5.51 16.11 3,02 NiClz-6H.0 87.47 1.4641
5 37.71 7.20 40,31 8.25 NiClz-8H20 +2NiCl,- 83.97 1,4672
urotr- HC1-9H,0
6 36.41 7.95 37.08 23,14 2NiClze urotr- HC1-9H.0 82,08 1.4685
7 34,17 12.10 36,78 26,05 2NiClysurotr- HC1-9H,0 73,85 1,4632
8 29.55 21.03 33,98 268,87 2NiClzrurotr- HC1-9H,0 58,42 1,4625
9 26,47 26.74 32.86 29,54 2NiClzrurotr HCI-9H,0 49,75 1.46819
10 22.95 34.03 38,00 33,95 2NiClysurots HCI-9H,0 40,28 1.4888
+urotr- HCI
11 19.81 42,54 21,82 41,50 2NiClgsurotr- HCI-9H,0 31,77 1.4768
+urotr- HCl
12 19.72 43.05 17,01 49,10 arotr- HCI 31,42 1.4698
13 12,49 43,29 9,81 55.50 urotr- HCI 22,39 1.4570
14 11.56 43.64 9,03 64,50 urotre HCI 20,98 1.4569
15 5,02 49.81 3.95  67.12 urofr- HCl 9,16 1.4311
16 - 56,70 — —_ arotr- HCL 0,00 1.4233

* wurotr=(CH,)sN,

46



2 X5t

1. % 1ARTEZIEHRS0CH WM E R IRiE. W1, W2 e
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30°CHH G IEAR I BRIV B h R B B =X AR, B4 9 5 Nicl, -6H,0, 2NiCl, -
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9H,0 £ —FE A,
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EREFRER—AR (T H,Of Mok Bem
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(a*t#}; 3W6.35mg (b)s*iR#; %6.80mg (c)8*d¥; R7.35mg

B3 EHmAENFHE
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£ 2 NiCl~urotr*.-HCI-H,0 Z A% 2 B4 Z(13C)ARKETEHA

4 . EGERERE
s NiCl; + urotr- HCI'H;0 BEXARR
87C 120C  183¢C
1 1,00 + 0,00 s 8,00 GG e i e P 5 e
80T  82¢C 126
2 1.04 ¢+ 0,17 + 6,01 FRG e R A %
93 C 95C 136 188T
3 1,04 ¢ 0,17 + 6.01 HREF DG et R R e
125 140C
4 1,98 ¢t 0,98 + 7,97 Gt RIU %%
80T 128 200
5 2,01 + 1,01 + 9,01 e Rl =20 E
90C 1137 130°C
6 2.08 » 1,03 + 8,83 £ et e g ] e L
90C 95C  1287C 128°C
7 2,10 ¢+ 1,06 + 8,98 -0 Aot & St i et
108 123T 150C
8 2.10 ¢ 1,08 t 9.0l R >R 2L =K
100C  116T
9 2,10 + 1,10 + 9,02 K1 w2 =000
78C 82T 110°C 125C  150°C
10 2,09 + 1,18 + 8,97 KRG o> i w> ) I, TSR] DI >k
80T 20T 120Cc  130C
11 1.8 + 1,20 1 8,80 WG == R TSR ] e R AL
60°C  100C 128C 130T 138T
12 0,80 ¢ 1,22 ¢ 3,02 IR 5 e 5 b AT e AR T i =t g
50C  83C 100°C 120°C
13 0,59 &+ 1,20 + 2,95 5k b i AT e T 2
s50C 75C 90T 116  1457C
14 0.41 1 0.80 + 2,05 B S g e ] e R e e
65T 90T 130¢
15 0.34 1 0,87 + 1,88 173 aml ¥ A 134
210C . 330C
18 0,00 + 1,00 ¢ 0,00 A—>RHE—> 2
* urotr=(CHj)eN,

(1) B&R3 5R 2R, THEHMMAHTAUBHRBEARES HELMENEH
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(2) MBHERMAHRRE. REIER S B HEBERLL, MR AR Xy
R B MR ABEAILE: RIe*RTRMAGEHNH, . BENH,CL4, H4i & H1E
FREBENEIERTHFIE SR B BRE . AHRIEXF R,
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#£3 NiCl,-A*-H,0 = £tk & B 1k 3 5 A% M A

DTA TG Hig
® M — e - HE EMHTEBD MR
B (mg) il L E3 P 1 % %R (RESWMEE. RRRASFR&HRE)
(40 B(% %)
68 H# 8 BH,O0 7.6 NiCl;+6H3,0+H20 + NiCl;-8H,0
1% g5 128 ME — b N N
° 128 HMH 24,4 B3H.0 © 22,8 NiCl,-5H,0—>38H20 +NiCl,-2H,0
185 W#M 12.6 2H,0 15,7 NiClz-2H,0—->2H,0 +NiCl,
78 Btk 8.0 HKH20 7.6 NiCl;-8H20—>H;0 +NiCl;-8H,0
3% 6,52 100 W&# 20,0 [HoH.O 24,6 NiCl,.6H;0—»2H,0 +NiCl,+3H,;0
180 H&#H 10,8 B2H.0 9.8 NiCl;-8H,0-»2H,0 +NiCl;-H20
68 | 7.8 K2H,0 6.2 2NiCl;-A-8H,0->2H,0 +2NiCl;-A-8H;0
5%  6.80 134 WM 15.9 JsH.O 16,5 2NiCl,-A-8H,0-+5H;0 +2NiCl;+-A-H20
196 B 10,2 BNH:+H,O 11.4 2NiCl;-A-H:0-»2NHs 4 + H 0 4 + M&4h
88 H#H 6.1 B3H.O 4.08 2NiCl,-A-9H,0—>2H;0 +2NiCl;-A-7H,0
8# 7,35 108 W 15.2 B4H.O 13.2 2NiCl,-A-7H;0->4H20 +2NiCl,-A-3H,0
153 ® 6.9 B2H,O0 7.8 aNiCl,-A'3H;0-»2H,0 +2NiCl,-A-H,0
50 WM 2.1 BH0 3.0 2NiCl;+A-9H,0—=>H;0 +2NiCl,-A8H,0
10%  6.60 90 H®’M 10.2 B3H.0 9.3 2NiCla+A-8H,0-»>3H,0+2NiCl;-AsH,0
° 116 %% 3,6 BH.O 3,4 2NiCl;-A-8H,0-+H20 +2NiCl;<A-4H,0
148 S 6.5 B3H0 9.0 2NiQl;-A+4H;0-+3H;0 +2NiCl,-A-H,0
70 ®H 9.0 BIH,O 0.03 2NiQl;-A-9H,0-»3H,0 +2NiCl;-A-6H,0
6% 8,20 113 ¥k 15.2 B4H,0 13,2 2NiClacA-6H,0—»4Hz;0 +2NiCl,;- A2H,0
128 WP 6.9 [H2H,O 7.6 2NiQlg-A-2H20->2H,0 +2N2CI;-A
50 &M 4.5 HWH.O 3,1 NiCl;-2A.5H,0>H,0 +NiCl;2A,4H,;0
14% 6,40 90 E¥h 8.3 K3H,0 9,7 NiCl;-2A+4H,0—>8H,0+NiCI;-2A-H,0
134 Bl 4.1 BH,0 3.8 NiCl,-2A-H;0->H;0+NiCI;-2A
206 MM 36 BNH, 28,9 (CHz2)gN,-HCI->3NH:* + M&dy GEHAR)
16% 6.0 225 Mk — EKEEERLAEA — -
283  HH 32 BNH,.Cl 42,8 ﬂﬁb&+oC+NH:T+{g%I)T

* A =(CH,)e¢N( HCI

23 A& A Hll NiCl, -(CH, )N, -HCl R BBBE TR ARMBRL £ 2 —
BRAEHBERTC-DTAWRK TIE, HEHERFEDHIHE.
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Studies on the Composition and Thermochromic
Properties of NiCl;-(CHjz)¢Ny+ HCI-HO
Ternary System

Zhou Jiayin Zhou Shiguang Qi Youxun He Guiqing
(Department of Materials Science and Applied Chemistry )

Abstract

The solubility of the ternary system of NiCl,-(CH,)¢N,-HCI-H,0O at
30°c has been investigated by the phase-equilibrium method, the refractive
indexes of the liquid phases have also been determined separately, The
results show that the double salt which has the composition of 2NiCl,-
(CH, )(N,-HCl.gH, O is formed in thec cited ternary system,. The thermochr-
omic chracteristic of the equilibrium solid phase at 13°C have been studied
and its thermochromic mechanisms are inquired preliminarily, ‘

Key words ternary systems, Nickel chloride, hexamethylenetramine
hydrochloride, thermochromism
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