DOI:10.14050/j.cnki.1672-9250.2010.04.018

2010 4E%5 38 #4541
Vol. 38. No. 4,2010

o 5 ¥ H
EARTH AND ENVIRONMENT 519

wmAL I E

Bt 5% 10t i

THE, Faa HER L AE L

/
1o o e M Bk AL 2 T 58 P SR B M BR AL 2 I R T SR . SRFE 55000252 i E B BE 5 Az Be . LAt 100039

B OB RMMESZNATIV LR AFEMFNI A RFAD XA EA T B &5 0 FAT A B b 2 354
BELEFESRNECDEAEZER N, BEW = F 2Rl R A B W7 SR AT AR T 2 & 810 A B9 20 47 28 3 Ak
HBRMAIE P EE R, KRXE R E R AT P WL (R RO R T REOLE ) 8
FOEFRBFERE MER) B SR MANFE RS ER AN ENEE SRR RRAATEAN L G TR

KW A MREA; E@®
FESE S X142 XERFRIZAD : A

FALY) & T A FAECOND B — 2405 W0 Y A
B TR . Rz —. KIE5—CN
S50 Al B AL BT AN [ L W0 TEAL R AT
LS AR AL AT A28 . JCHLIRAL WA 2
P ST 73 O Ty S s AR P N2 & Ak . g LA
Y6045 U R CRAL 20 KR 8 il 6 B i
R R R R R A RIS S
Yy BESEY RS S Y RES S Y A S
Y25 LTk B L BT AR/ B i T AR R R 32
pH {E K H ' 85 2552 00 . 5 20 ik 18k AR
e OB fE R R ROR . W L& s AL S A Y AR
B L,

X1 ERFAUBEUREEY

Table 1 Stability constants of cyanide complexes

BT (logp) BT (logp)
Ag(l) Ag(CN)7 20.9 Hg(Il) Hg(CN)i~ 40. 6
AuC]) Au(CN)y 37.0 Mn([l[) Mn(CN)E~ 9.7
Cd(I)  Cd(CN)7 18.9 Mo(IV) Mo(CN){ 57.0
Co(lll) Co(CN)E~ 64.0 Ni([[) Ni(CN)i~ 31.0
Cr(l)  Cr(CNDE~ 35.0 PdCIl) Pd(CNOi~ 51.7
Cu( ) Cul(CN)i~ 27.9 Pt(ll) Pt(CN)T~ 40. 0
Fe(ll) Fe(CN){™ 36.9 Zn(I)  Zn(CN)F~ 21.5
Fe(ll) Fe(CN){~ 43.9
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Fig.1 Chromatogram of a synthetic mixture with HPLC
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Fig. 2 Chromatogram of a mixture of cyanide complexes

by HPLC with post column reagent
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Table 2  Liner ranges and method detection limit (MDL) for metal cyanide complexes

A 2k MDL #7 #E r? r? MDL - AS5 MDL - AS11

oA} (mg+ L1 (mg+ L1 (AS5) (ASID) (mg+ L1 (mg+ L1
Ag(CN)7 1~100 5.0 0. 99936 0.99921 0.18 1. 48
Au(CN) 7 1~50 5.0 0. 99994 0. 99999 0. 64 0.28
Cu(CN)E~ 0.1~2 0.1 0.99985 0.99993 0.08 0. 06
Ni(CN)7 1~200 5.0 0.99992 0.99991 1. 10 0.77
Fe(CN)¢~ 0.1~20 0.5 0.99998 0. 99999 0.12 0.09
Co(CNDE~ 1~100 5.0 0.99998 0.99996 0.54 0.50

T AMRAS BRI AR MDL: (O X (s) ot N EAFSEE 982, HHHE N n— 1 BFAMH . ML B COTAT3ERE b3 TR 45 35 5t K Tk

JE IR G BRI t=3. 14, s WA I B T P47 00 R (LA AR E T 22
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t/min
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i (A)lonPacAGS5, AS5, 4X250mm
(B)lonPac AG1l, AS1l, 2X250mm

WY -

(1)20mmol + I" NaOH / 150mmol * I"'NaCN

(2)20 mmol * I" NaOH / 300mmol * I"NaCIO,

(3)20mmol * I" NaOH

#E: 0—18min, 0/10/80—10/45/45

BE: 30C

WE : (A)1.0ml » min”; (B)0.25ml » min®

A (A)1001]; (B)25u1

R 215nmE SRR

0 : A (mg+I") B (mg-I"
1.Ag(CN), 13.8 7.3
2.Au(CN), 63 3.0
3.Cu(CN).” 0.2 0.1

4. Ni(CN),> 26.5 13.6
5.Fe(CN),~ 2.5 1.3
6.Co(CN).” 12.9 6.5
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Fig. 3 Comparison of metal cyanide complexes between chromatogram columns AS5 and ASI1
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Table 3 Comparison of different assay methods for cyanide
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Techniques for the Determination of Cyanide in
Environmental Samples: A Review

WANG Ming-guo' *, LI She-hong',XIAO Tang-fu',ZHENG Bao-shan'

(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of

Sciences, Guiyang 550002, China; 2. The Graduate School of the Chinese Academy of Sciences,Beijing 100039, China)

Abstract; Cyanides are used widely in agriculture and industry, including gold extraction, plastics production, electroplating,
tanning and chemical synthesis. and expose high toxic risks to the environment. It is of significance to determine cyanide spe-
cies beyond the total concentrations of cyanide, because various species of cyanides pose varying toxicity and have different envi-
ronmental behaviors. The aim of this paper is to review the progress in cyanide determination in environmental samples by
means of chromatography, spectrometry and flow injection analysis.

Key words: cyanide;cyanide complex; cyanide determination



