28 3 Voll 28, Nd 3, pp69 2699
2008 3 Spectroscopy and Spectral Analysis March, 2008

X\, 4 ok, WA, EWW, HEX
, 310032

( Cystine, CyL2Cys) )
s pH 9 40 s

s

B 9916 @102,  logB = 32 996

b s s s

: 0657 3 A : 100020593(2008) 032069203

s , \ 991 0%) 3mL 1 mol# L' NaOH

s 100 mL
, 2% ; 3% AR
, 22
) 10 mL ,
(sl 0l 6 mL ZnS , 2% (pH 4 40)
510 mL, R 20 min, 10 min
(Cystine, Cy2Cys), , ,
, FAAS (4. 3]
, 2
21
1 pH 9 4
111 >
18280 )
, HI 9321 Microprocessor pH Meter(H ANNA > CyLCys
Instruments), , VB -1 Cy2Cys 16 71 pH
2 (C6H12N204SZ) (1 mg# mL"): a4 s
1000 g2 ( 96% Zn(OH)»,
1 200211229, 1 200203209

, 1956 , @mail: liuwh@mail hzl zj] cn



698

28

5 s

(1) [(COO ) CH (NHj ) CH,S- SCH,CH ( NHj )

COO" ]1Zn(OH),

(3)[(COO )CH(NH,)CH,S- SCH,CH(NH,)COO" ]

00O ]Zn(OH), Zn(OH),
(2) [(COO" ) CH ( NHj ) CH,S - SCH,CH ( NH,) 1 2
H,N* 0 3N 0 HN 0
e T e
] OH i OH i OH
s o/ &—/—_Ou*,/ s o/
| e l e | Z“
AN : -7 N\
S—x__ (oh OH S /0' oH S /0_ OH
4 < _X*—% _\}_%
HN 0 HN 0 H,N Q
Fig 1 Complex of alkalescency zinc cystine
C00 €00~ C00~
H,N* (IJ—H HZN—CI—H H N—é—ﬁ Ko
3 ] 2 c = ¢zt t+ ¢ = +c (4
G B, CH, Ko + ¢
S ? S
L i 5 - ;
CH, CH, o, (oo 2¢ ) # (Ko/( Kot c ) # chr
HN-C—H  HN-C—H HN-C—H - Ky
| C C
€00~ €00~ ¢oo- Ko+ c
(a) Cys—-Cys* (b) Cys-Cys” (c) Cys-Cys* (5
Flg 2 Cystine with pH q 4 Kbp: 1 6@10 24, cou- = 2 511 8@10 3
212 ZnS )
(5 . B
., pH 94 2 (Cy2Cys?), (cye 243
Oys ) (Cy2Cys ) : . pHA4
. 20 min,
OH .
InS=7Zn** +$  Ky=1.6X10 % (1) Coxr ’
F#HEE VKo VKs (s)
2 :
HFE ZnS WHELE, I IKELRREBNER Zn ’ ’ ’
(OH), FLIERIWRE, Z—HEAT Wi E, TEFEHE 1
HAR% B Zn(OH), =—=Zn*" +20H" ¥4, RERBEEW R |
AT ’ i 7 9 H 9.4 K = ’
Fiﬁgﬁ#‘ﬁ fﬁﬁ%ﬁ%ﬁiﬁ'ﬁ F o ; i) coi A SR@0T  10353@10°
107 mol « L™, BNt MR EAL R F B RA N, B = 9 916@10%, logB = 32 996
2Cys -Cys+Zn** +20H~ =[Cys -Cys]. Zn(OH), (2) it -
p
FHEE oom VK, 1074 0 - .
VS cms—2ckewm VKe 107'° cmaw
B TR, curt —co- = Vs PR o= O
= VKyt+cmaw, MA,
_ CrAY = , ,
(coyscys — 2cmam)? » (Ko/(VK,, +cran)) » chu .
ceam * (VKo +cran) ) pH 914 91916 @

Ky« Ccopeys — 2emam)? » o
B A A% B VSV R BB S T 4 R T VA MR S B S BT
RIS T, FrLASE BBk EE(E '

10°2, logB = 321 996



3 699

Table 1 Results of determination and calculation

(Lg# mL- 1) (mol# L- 1) A (mol# L- 1) B

1 50 2081 @10- 4 0l 053 2 121@10- 4 9 542@1032
2 100 4 162@10 4 0l 098 4 073@10 4 10 353 @1032
3 150 6 242@10- 4 0o 146 a 154@10- 4 100 195 @1032
4 200 81 323@10- 4 o 199 81 452@10- 4 9 610@1032
5 250 100 404 @10 4 0l 241 100 274@10- 4 100 161 @1032
6 300 12 484 @10 4 0l 295 120615@10- 4 9 703 @1032
7 350 141 565 @10- 4 0l 345 14 783 @10- 4 9 620 @103,
8 400 16 646 @10- 4 0l 385 16 518@10- 4 100 061 @1032
9 450 181 727 @10° 4 0 434 18 643 @10 * 9 996 @10°2
Average 9 916 @10°2

Note: FAAS, A= 00 000 959 67c+ 0Ol 004 083 33(Lg# mL" ')
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Indirect Determination of Stability Constant of Zinc Cystine Chelate by
Flame Atomic Absorption Spectrometry with ZnS

LIU Wer2 han, YANG Wei, CHEN Dan, WANG L2li, MA Chur2an
College of Chemical Engineering and M aterials Science, Zhejiang University of Technology, Hangzhou 310032, China

Abstract Cystine was indirectly determined by flame atomic absorption spectrometry with ZnS. Base on the det ermination mech2
anism, the composition of complex, the complex balance reaction of soluble zinc ion, which formed in the determination of cys
tine by FAAS, and the stability constant of complex balance were discussed in the present paper. Under the alkalescent cond
tions, cystine (CyL2Cys) can react with zinc sulfide suspension solution to form a soluble complex or chelate of zinc cystine. The
maximum concent ration was reached at pH 9 4 and the quantity of the chelate was determined by flame at omic absorption spe@
trometry with zinc sulfide. The stability constants of the complex compound of zinc cystine were studied successfully, after the
numeric measurements and theoretical investigations under the besfoptimized acidity for determination. In conclusion, at the
best optimized acidity pH 9 4, the stability constant of alkalescent zinc cystine is between 9 542 @ 10® and 10 353 @10%, the
average value is By= 94 916@10°2, and log By= 321 996. The standard deviation is 0 301 @10°2. It is shown that the atomic a2
sorption spectrometry can be used not only for the determination of trace elements and the indirect determination of organic com2

pound, but also for the study of physical configuration and the determination of physical constant of complex ion.
Keywords Flame atomic absorption spectrometry; Zinc cystine; Indirect determination; Complex balance; Stability constant
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