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An Indirect Estimation of Cyanide through the Determination of

Mercury by Flame-less Atomic Absorption Spectrophotometry
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The use of thiothenoyltrifluoroacetone (STTA) for the spectrophotometric determination of cyanide at

microgram concentration is suggested. STTA forms 2:1 complex with mercuric ion, and its formation is

specifically prevented by cyanide ion. The reaction can be utilized for the determination of cyanide in

trace quantity.

An aqueous solution containing cyanide ion was shaken thoroughly with (STTA),-Hg complex in carbon

tetrachloride at pH 11.0-11.5. Mercury transferred to aqueous layer as Hg (CN),2” was then measured at

253.7 nm with a flame-less atomic absorption spectrophotometer.
The present method allowed to determine 0.01 to 5 #g/100 ml of cyanide, and the results were accurate
to within £8.8%(6=0.01) for 0.25 pg of cyanide ion. Sulfide and some heavy metal ions showed inter-

ferences, which could be overcome partly by the combined use of EDTA and perchlorate as masking agent.
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Fig. 1 Effect of excess STTA in (STTA),
Hg/CCly on the quantitative relation
between CN and Hg.
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Table 1 Effect of shaking time on the stripping

of Hg by CN.
Shaking time Bé(:sofgr scale height for CN
0.5 (min) 68.5 (mm)
1 62.0
2 64.5
5} 61.5
15 63.5
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Fig. 2 Effect of volume ratio of water to
(STTA), Hg/CCl, 10 m{.
A :CN 0.5pug
B : blank
C : appearence sensitivity (A—B)
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Fig. 3 Effect of pH on the stripping of Hg by
CN.
A :CN 0.5 pug
B : blank
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Fig. 4 The molar relation between CN and Hg
tan @ =14.

&
3]




4 HEERPREE BT H 15 (1973)

MBAIEFECRD, A MY » &y 7BEO YT v EKHEOD
EABREM T, Fig 4 xR EYRLICES

Hg:CN=1:4 Th i, = ORMBIFHI SRR
B3 5KEOHRERL Hg(CN) 42~ Dbt 4 v L HEEX
i,

(6] WEAXDORER

FIRCK LT F v ORI BHY boF — 2505
AXTAFVEERFIRIZEAE W EE X 1 Te
B, HERDOBIRT, EOBRA 4 vEF b ) v AEOW
T 7 vERFIRTRE L CARIEST, ClT, Br,
NOs~, ClO47, CH3CO07, CO;27, SO,27, PO,3

EDTA 13 £hn3 7 v 10000~100000 f-2 L8 L
THEELIeh o Teh, BT ST R e A TR
LTHRERADEER LIc, —HBEA A viownwT
BEHETE 27 — 230 03> 7 Y iz L D4R & &=25%
IeSER TR T 5 L 2 A0, KERELYFTZ &0
FHERIe 2L DBA + vataftol o7 vtk
SR THE LR, Fig 5 RLklY, E48
BB OHFETHE L. ZOETY 7 viFh b
DEAF T Lo TEEETR 2 S hd s bie
HkT 5 LN LIC, 77 7R LIc A oA 4 v ©
NH " BEBOFHETHIHE L h »T0

5
2
g
o
§
(12)
|_4r 1 1 | [ AR | | I I I I I | | t T A T O R
0 1 2 5 10 20 50 100 200 500 1000
Cation (/&)
Fig. 5 Effect of co-existing cations with CN.
Cation : (1) Al (2) Si (3) Ca (4) Mg (5) Cd (6) Fe
(7)Co (8)Zn (9) Cu @0 Cr @) Ni 9 Ag
CN 0.5 pug
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Fig. 6 The masking effect of EDTA and ClO;™ on the interference by cations

CN 0.5 pg.
Cations : (1) Cd (2) Cu (3) Fe 4) Zn (5) Ni (6) Ag (7) Cr 8) Co
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Fig. 7 CalibrationYcurveYand precision.
(1) CN 0.1~1.0pg (25mg stripping soln. taken to A.A.S. mesuarment )
(2) CN 1.0~10.0 g ( 5m{ 7 )
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Table 2 Recovery of added CN and determination
of CN in sea water (distillation pretreat-
ment combined).

Sample | CN added | CN found | Recovery CN conta-
(taken) (pg) | (pe) (%) lined (ppb)
L 0 0.28 - 2.8
Sea

water A 2.0 2.24 98

A0mP| 4 o 4.06 94

Sea 0 0.25 — 2.5
water B 2.0 2.18 97

Q0Omb) 4 9 3.98 92
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