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Table 1 Peak parameters of CuCl-H; O complex
/(mol'L“) 1/ em-1! 11 2/(0111'1) [2 13400 11/134(;0 [2/[3400 A1 Az A]/Az
a1 205 49 673 09 - - 12837 89 0 0524 2 0 0 41 808. 5 0
207. 5 1 068 53 432. 59 768 1 10004 30 O 106 80 0 076 77 7925 76 830781 Q 09540
2 235 64 1 358 66 430. 58 959 65 1602 97 (0 84758 0 59866 889799 118712 0 07495
3 281 86 1 804 01 410. 48 1129.5 615 96 292875 183370 18553 00 167691 O 11063
45 283 87 2 562 25 3%. 41 1438. 6 497 16 515377 2 89379 25662 90 226241 0 11343
Ap: 541~ 348 cm™! ; Aa: 348~ 137 em™!
0.14
0.12 i .
< 0.10 .
E::, :; 0.08
‘E *0.06
S g
we 0.02
0+ r - . - -
0 1 2 3 - 5
Concentration/mol-L™"
0 1 5 3 4 ; Fig 5 Relation of the complex peak integration area
Concentration/mol-L-"! radio and the concentration of Cu(-H,O
Fig. 3 Relation of the complex peak intensity radio
and the concentration in CuClL-H,0
173 331 cm™! Ay A,
6 7.
5 1 * II/IKJ(X) -
® D/l 5
4 Ai:y= 18788 - 9816 8 R = 0 898 6
s 3 Ar: y = 11 397x+ 38752 R*= 09616
™
= 2 7 , As
. : 0 961 6
0 ' ; Ay B
1 3 )
-2 Concentration/mol-L ' FeCls-H ,0 173 331 cm™!
Fig. 4 Relation of the complex peak integration area A, A, (9,
and the concentration in CuClL-H, O 0998 5
A/As ;y= 0389 8x-
0 0553 R?>=0 9985
, FeClyH,0 , 331 em™!
C = _ 2 _
I1/I300: y = 00009x—- 0 0003 R>= 0 8245 A, 173 331 an- ! A, A,
I1,/13 400: y = 0 000 4x+ 5E- 05 R>= 0 7966
6 , 1/ T34 FeCl,
1>,/15 w0 ,
Table 2 Peak parameters of FeCls-H, O complex
/(mol‘ L'l) 1/em=1! 11 Q/(Cm' 1) 12 134(1) 11/134(1) 12/134(1) A1 A2 Al/Az
a1 318 269 177 324 115821751 (0 00023 Q0 000 27 0 7 306 42 0
313 542 175 518 102254533 (0 00053 Q 000 50 3 870 92 14 629 4 0 328 138
2 316 1095 181 713 1460000 28 0 00075 0 000 48 17 789 7 22 371 1 Q0 69 735
34 318 249 179 1360 752226 53 0 003 322 Q0 001 80 61 191. 1 45276 8 1. 287 552
Aq: 383~ 230 em™ ! 5 Ao 230~ 115 em™ !
, 286 cm™' [CuCls]>  [CuCls]*
Cu? Cl- s
412 em™ ! [Cu(H,0)4]%" [Cu(H,0)4]*
(1) CuCl-H,0 Cu* ;



10 2745

0.003 5 7 . 1-4}
0.003 0 1 e 12
LI X7 1.0
5 000251 <08
g 0.0020 1 :E 0.6
£ 00015 0.4
0.0010 1 062
0.0005 1. 020 05 1 15 2 25 3 35 4
0 ¥ ¥ y 2 Concentration/mol-L~"
-0.0005 10 1 2 3 &
Concentration/mol-L™" Fig 8 Relation of the complex peak integration area radio
Fig. 6 Relation of the complex peak intensity ratio and the concentration of FeQs-H,0
and the concentration of FeCl;-H,0
13 400) (A Asz)
’ Cllclz
=8 (2) FeCl=H,0
=
R , 173 331 cem™!
aﬁ
FeCl; —[FeCL]™, 173 cm™'
0 = - - - - - ] . _
-10 000 05 1 15 2 25 3 35 4 Fe? a
~20 000 Concentration/mol-L""' , [FeCl]* , [ FeCL]" , 331
Fig. 7 Relation of the complex peak integration area cm™! [Fe(H,0)4]% ., [Fe(H,0)6]™
and the concentration of FeCl;-H, 0 Fer ;
331 ¢cm™! A,
286 412 cm ! 3400 cm™! 173 331 em ! A, A,
O_H (]1/]34m ]2/ N FeClg
References

[ 1] ClineJ, Bodnar R J. Journal of Geophysical Research, 1991, 96: 8113.

[ 2] Cline ] S. Arizona Geological Society Digest, 1995, 20: 69.

[ 3] Lowenstern J B, Mahood G A, Rivers M I, et al. Science, 1991, 252: 1405.

[ 4] Heinrich C A, Gunther D, Audetat A, et al. Geology, 1999, 27: 755.

[ 51 Audétat A, Gunther D, Heinrich C A. Science, 1998, 279: 2091.

[ 6] Heinrich C A. Mineralium Deposita, 2005, 39: 864.

[ 7] NagasekiH, Hayashi K. Geology, 2008, 36: 27.

[ 8] Clark RJ H, Williams C S. Inorg. Chem., 1965, 4: 350.

[ 91 Nakagawa I, Shimanouchi T. Spectrochim. Acta, 1964, 20: 429.

[10] ZHANG Xiang-lin( ). Chemical Complex( ). Beljing: Metallurgy Industry Press( : ), 1979. 102.
[11] Sabatini A, Sacconi L. Am. Chem. Chem. Soc., 1964, 86: 17.

[12] Beattiel R, Gilson T R, Ozin G A. Chem. Soc., A, 1969, 534.

[13] Avery J S, Burbridge CD, Goodgame D M L. Spectrochim. Acta, 1968. 24A: 1721.



2746 31

Raman Spectroscopic Study of the Complex and Quantitative Analysis in
the System CuCl-H:0 and Fe(Cls- H20

YANG Dan, XU Wenr-yi
The Institute of Mineral Resources, Chinese Academy of Geological Sciences, MLR Key Laboratory of Mefallogenesis and Re-
source Assessment, Beijing 100037, China

Abstract In the present paper, the Raman peaks of complex in the CuCl-H,O system and FeCl-H,0 system were studied in
detail. In the CuCl>-H,0 system, the superimposed characteristic peaks of various complex formed by Cu* and CI- (such as
[ CuCl,]* and [ CuCls]* ) may be formed the peak of 286 cm™!, and the superimposed characteristic peaks of various complex
formed by Cu®* hydrate([ Cu( H,0) 4]** and [Cu(H,0)¢]* based ) may be formed the peak of 412 em~'; Through the analysis
of peak parameters, we has founded two quantitative relationships : (O The peak intensity ratio (11/15 00 or I2/I340) of 286
em™ '(or 412 cm™ ')and OH stretching Raman spect rum of water (at 3400 em™ ') and concentration ; @ T he integral area of 286
em”™ '(or 412 em™ ') and concentration. In the FeCl-H,0 system, 173 and 331 em™ ' might be attributed to [ FeCly]™ that is the
most common form of FeCl; complex in aqueous solution. The superimposed characteristic peaks of various complex formed by
Fe* and CI- (such as [ FeCl] * , [FeCl,]* etc) may be formed the broad peak of 173 em~!, and the superimposed characteristic
peaks of various complex formed by Fe* hydrate([ Fe( H,0) 4]*" and [Fe{ H,0)s]* based) may be formed the broad weak peak
behind of 331 cm™'. T hrough the analysis of peak parameters, we has founded two quantitative relationships : (OThe integral

area of 331 em™ '(A,) and concentration ; @The integral area ratio of 173 and 331 em™'(A 1/A 1) and concentration.
Keywords CuCl-H,O system; FeClx-H,O system; Complex; Raman spectrum; Quantitative relationship
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