Vol 28 Na 3

28 3
2009 5 ENV RONM ENTAL CHEM ISTRY M ay 2009
1
O-NMR CuCl, CuSO,
%
[N S-S 7 SEE 2 o S S /4
( , ., 300072)
"O-NM R (BY
CuCl,  CusO, CuCl  CuSO,
, CuClL Cud0, Cu0,
CuCl, CT SOi'. Cu** s
- "O-NMR
CuCl, CuSO,, "0~
CuCh Cuf0, "ONMR - (T))
) CuCh CuS04 ,
Cu™ Ccl, S0
1
CuCh  CuSO.( ) 0—50mmol T' \
, 298K. Bk er A w400 , ( 1. 2HSs an” ')
CuCh,  CuSO, 70 : 54. 243VIH z
: : "O-NMR ( ). :
1. O6H z 0. 165 0. 3s 1536
T 180°-T-90° ., 90° 13.95H5 T 0.01,
005 0., 03 0.6 L 2 4 6 8§ 1L 15 20 100ms T, ,
ST=S, (1-¢ ™) (1)
, 5% .
B ruker RFS100/S , Nd YAG , 1064mm,
400mW, 2500— 4000an” ', 2an” .
2 CuCh CuSO;, ' ONMR
1(a) , CuCh  CuS0, , "O-NMR
, TO-NMR ,
§"OH») e, = 3.1817 + 0.86C R’ = 0.9977
§""OH,) cuw, = 3. 2086+ 0.8712C  R’= 0.9983

2008 5 26

(20776096). * * ,  zhaolif@ tj. edu. en



433

3 : "O-NMR CuClL  CuSO,
[1]
= ’ "O-NMR ’ , ,17O—NM,R
o, , "O-NMR : : ;
, TONMR , ,
, "O-NMR
, CuCl CuS0,4 ,
s ” C11113)4 CUC]Z,
[4] [5]
Cu”, , cr ;.
3 CuCk CuSO, "O-NMR
1(b) \ CuCh  Cus0, \ "O-NMR
, Immole T' | "O-NMR ,
Immol T' , CuCL CuS0,
200
180 (h)
N160_ /
= dl
@140— /
§120
31007 _‘/
> = 80 £ —.— CuCl2
. e 60/‘\/ —a— CuSO,
0 05 10 15 20 25 30 00 05 10 15 20 25 30
C/mmol * 1! C/mmol * 1!
1 CuCl,  CuSO,  "ONMR

Fig 1 Effect of CuCL and CuS0, onwater'"O-NMR chen ical shifts and hal&heigh tw dths of peaks

4 CuCh CuSO, "ONMR - (Ty) By
(B .
T'T,= 1+BC+DC’+ ... (2)
, T “0-NMR - . T CuClL  CuSO, 7o-
NMR - , C (C O1dmol* I'y , D~
T , 5T, i 14
T ) ) (1)7 )
CuCh, CuSO, "O-NMR = - ( 1), TV /T,
2 , CuCl  CuS0, , TV T ,
TV Ty = 0.9988+ 0.0238C  R’= 0.9892
T\ /Trcuo, = 1.0009 + 0.0468C  R’= 0.9981
(2), Bc;mz = O 0238 B 111.51)4 = O 0468 CU_C]Z CuSO4 B - N
, CuCl CuS04 , [6]- B éso > Bic by CuSO4

CuCl,

17

O-NMR



434 28
1 CuCl, CuS0, "O0-NMR - T, (ms)
Table 1 "O-NMR spin-lattice relaxatbn tmes of purew ater and water n CuCl, CuS0, soltions
fmmol T 0 0.1 0.3 0.5 0.7 L0 2.0
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THE INFLUENCE OF CuCl, CuSO, UPON THE WATER STRUCTURE
W ITH "O-NMR AND RAM AN SPECTRA

YAN Bo ZHAO Lin WANG W en—hua TAN X in

(School of Env ionment Scien ce and Eng neering, Tianjin Uniersity Tianjin 300072, China)

ABSTRACT

The nfliences of CuCh and CuSOs upon the water stucture w ere studied with "O-NMR and R anan spec-
tra The effects of CuCh and CuSOs on 'O-NMR chen ical sh ift halFheght widths of peaks and spin-lattice
relaxaton tmes (7)) ofwater were tested at low concentratons. W ith the relatbnship between "O-NMR
chem ical shiff halfheightw idths of peaks NMR B—coefficients and w ater clister stucturg w ater association,
the effect of CuCl and CuSO4 on water structure were analyzed. Ranan spectra n the OH stretch region of
water and various concentrations of CuClL and CuSO4 were canpared. Itwas proved that they all ncreased
water associatbn and the size of water clusters the effect of CuSOs on pranotion water assoc htbn w as stronger
than that of CuC}, at the same tmg te effect of CI on break water association was stronger than that of
SOZ_ . As paranagnetic bn Cu” had obvious effect on shorten protons spin-lattice relaxation times in water
and bwaden the lne widh of NMR spectwoscope during NMR re hxation process. "O-NMR could bring more

infom atbn on the influences of catbng anions and canpoundsonwater structure than Raman spectra which

only indicated the nflence of anions
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