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Determination of trace cyanide ion in environmental samples by flow

injection analysis with chemiluminescence detection at low temperature
Etsu Yamada, Chie Hamamurax, Kazushi Fukuda% and Masanori Satox

Center for Environmental Science, Kyoto Institute of Technology
Matsugasaki, Sakyo-ku, Kyoto 606

%Faculty of Textile Science, Kyoto Institute of Téchdology
Matsugasaki, Sakyo-ku, Kyoto 606

Flow injection analysis with chemiluminescence detection is
studied to determine trace cyanide ion in environmental samples by
means of the uranine-sodium hydroxide-didodecyldimethylammonium bromide
(surfactant) system. As it was found that the chemiluminescence
intensity increases with the temperature decreases, the measurement was
performed at 5°C. The chemiluminescence intensity was proportional to
the concentration range at 0.001~0. Ippn for 1004 1 sample injection and
at 0.01~0.5ppn for 204 1 sample injection. The relative standard
deviation for the determination is 3.1% for 0.05ppm CN- (n=12, 10041
sample injection). This method is suitably applied to the determination

of environmental samples such as river water, sewage and wastewaters.
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Fig.1 Schematic diagram of the FIA/CL system
L,: Uranine and didodecyldimethylammonium bromide(DDAB) solution
L.: NaOH solution, Ls: H,0
P,, P,: pumps, S: sample injector, M: mixing coil(lm)
A: spiral flow cell, B: photomultiplier, C: high voltage power supply

D: preamplifier, R: recorder, W: water bath
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Fig. 2 Effect of temperature on the CL intensity for cyanide ion
1: [CN-] = 0.1ppm, 2: [CN-] = 0.b5ppm
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Fig. 3 Calibration curves of cyanide ion at various temperatures

1: 5°C, 2: 10°C, 3: 20°C, 4: 40°C
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Table 1 Interference of coexisting anions in the determination
of cyanide ion by FIA/CL method

Ion Concentration tested(ppm) | Recovery(%)
F- 10 102. 1
Ci- 10 95.6

100 101.5

Br- 10 | 100.3
I- 10 989
NO,~ 10 99.6
S0, 2~ 10 : 98.3
S2- ‘ 0.1 , 100. 8
0.5 ' ' 91.3

1 77.0

5 46.0

[CN-] = 0. 05ppn

Table 2 Interference of coexisting metal ions in the determination
of cyanide ion by FIA/CL method

Ton Concentration tested(ppm) Recovery (%)
Fes* 1.0 102.9
Mn2+ ' 0.5 98.8
Cu?* 0.01 142.3

0.03 178.6

0. 05 75.3

0.1 65.2
Co?* 0.01 120.5
Niz+* 0. 05 81.8

0.1 69.4

[CN-] .= 0.05ppm
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Table 3 Recovery of cyanide ion with FIA/CL method and JIS method

Sample Sample 1% ascorbic CN~(ppm)
volume acid added FIA/CL method JIS method
(nl) (nl) (Recovery(%))

Wastewater No. 1 25 0.1 0.009 N.D.
(68.3)

25 1.0 0.012 N.D.
(82.9)

Vastevater No.2 1 0.1 328 318
(98.2)

Sevage - - N.D. N.D.
(63.8)




BB AFNO. 23, METOAITBHRBLO—HZER, FIA/CLETOER
B H08. 2% RIFHEE B, BHARMN. lZ, PUYVIREBEHEINIYE
EHEUED, BEWICTRAVE VREFNT 5 ETCFBENHT 5 I ENT
i, Fh, BV VY —ES Vo VHBETRREIAE, >V T VA,
FIA/CLETRBREDLOBEE I, AR, AEEbU 7 VYRR
Hahigbhokl, FIA/CLETORRRKRIEIHLETH D, XEDHE O HHEMN
HBEIENDh ok, ARIOIKIDYATFAREN BB H 25 03 EHMT &
DM EEZMARALIEREID. FIA/CLEBERZHMAKABEPDEL YT
DEEANEE L TENTH S EBDR S,

: 7 ik ,

DIz, &AM, BHAMB, BFEX, FJIR= THEHR, BXRLEIXSE
9ESELMIRE SE, 2041(1984).

DRUEBF, BEMT, BEALD, BHAMTF, MAE, HAMLZE 33, 445
(1987). o

3)JIS K0102, T45Hksk a5 7 (1986).

4OM. Ishii, M. Yamada and S. Suzuki, Anal. Lett., 19(A16), 1591(1986).

DEHBK, WHEW, $A%E, FHAFE, 35 955(1986).

(19924118 6 B 1)





