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Fig. 1 Schematic diagram of flow system
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Fig. 2 Calibration curve of cyanide ion

Sulfuric acid flow rate: 2 mlmin™'; Sample (KCN)
flow rate: 3 ml min '; Air flow rate: 700 ml min~';

;
Measurement time : 5 min
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Fig. 3 Decomposition of KsFe(CN)g by UV irradia-
tion

B 254nm; A: 365 nm; Sulfuric acid flow rate: 2
ml min"'; Sample {KsFe(CN)g) flow rate: 3 ml min~';
Air flow rate: 700 ml milfl; Measurement time: 5
min ; Teflon PFA tube: 3 X 2 mm, 170 cm
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Fig. 4 Effect of diameter of Teflon PFA tube on
response

B 3 X 2mm Teflon PFA tube; &: 2 X 1 mm Teflon
PFA tube; Sample {KsFe(CN)g) flow rate: 3 mlmin '
Wavelength of UV irradiation: A = 254 nm
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TIIHRBSA OB Z RN L CTEBE Y 7/ a2 s L
7o, WEEY T SERDISEEOMRE Fig. 6, YT 8
HROWEEDFERE Fig. 7TITRT.
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Fig. 5 Effect of irradiation time on response
B 107s (170 cm); & : 755 (120 cm); @: 50s (80

cm); Sample {K;Fe(CN)e} flow rate: 3 ml minfl;
Teflon PFA tube: 3 X 2 mm
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Concentration of zinc (II) ion / mg dm™
Fig. 6 Effect of UV irradiation on decomposition of
zinc(II) cyanide

M with UV; A: without UV; Sample (KCN + Zn*")
flow rate: 3 ml min '; Concentration of cyanide ion:
0.1 mgCN"~ dm~?; Teflon PFA tube: 3 X 2 mm, 170
cm ; Time of UV irradiation: 107 s
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Fig. 7 Effect of UV irradiation on decomposition of
copper(II) cyanide

B with UV; A: without UV; Sample (KCN + Cu®")
flow rate: 3mlmin”'; Concentration of cyanide ion:
0.1 mgCN "~ dm™?; Teflon PFA tube: 8 X 2 mm, 170
cm; Time of UV irradiation: 107 s
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Fig. 8 Effect of UV irradiation on waste water

M : Waste water + KCN, With UV; O: Waste water +
KCN, Without UV; & : KCN, With/without UV;
Sample flow rate: 3 ml min '; Teflon PFA tube: 3 X 2
mm, 170 cm; Time of UV irradiation: 107 s

SRR % AT b e o 72 BRI B ISR R S
7oo BIUTH L, BIMEEGT 21T o BEKOIREHEIE T T
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Tape Monitoring of Cyanide in Water Coupled with Metalcyanide
Decomposition by UV Irradiation and Gas-Liquid Separation

1 . T . .
Takakazu HANzAWA', Kunio NAC-ASHIMAI, Minori KAMAYA',

Gaku IsHIGURO® and Nobuo NAKANO®

1Department of applied chemistry, Faculty of Engineering, Kogakuin University, 2665 -1, Nakano-machi,
Hachioji-shi, Tokyo 192-0015
? Riken Keiki Co., Ltd., 2-7- 6, Azusawa, Itabashi-ku, Tokyo 174-8744
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A sample solution was pumped at a flow rate of 3 ml min~' to a transparent PTFE tube (3 X 2
mm, 170 cm length), which was wound around an UV lump (rod shape, 17 mm¢, 145 mm
length, A = 254 nm, 4 W). A metal cyano complex {potassium hexacyanoferrate (III) (0~0.2
mgCN dm *)} was converted to CN~ by UV (254 nm) irradiation of a sample solution at an effi-
ciency of 100% (1 mol to 6 mol of CN ). Zn(Il) and Cu(Il)cyano complexes were successfully
converted to CN~ by the UV irradiation. The CN  produced was determined as follows. The
sample solution was pumped to the mixing joint, where sulfuric acid (0.05 M) was mixed at a
rate of 2ml min . A mixture containing hydrogen cyanide was fed into a gas-liquid separation
tube (pore size, 1 1; microporous Teflon tube of 2 mm i.d., 3 mm o.d., 900 mm length).
Hydrogen cyanide that evolved from the gas-liquid separation tube was purged by purified air
(700 ml min ') onto HCN monitoring tape. The efficiency {CN™ — HCN(gas)} obtained by
using the gas liquid separator was about 3%. When the monitoring tape was exposed to HCN
gas, the tape became homogeneously colored. The degree of color intensity was proportional
to the concentration of CN  in the sample solution. The relative standard deviation of the
response to 0.1 mgCN ™~ dm ° was 2.1%. The method has detection limits of 0.02 mgCN dm ’
with a sampling time of 5 minutes. Standard addition method showed that this method could
detect cyanide in a treated waste liquid of a chemical laboratory.

Keywords : determination of cyanide; decomposition by UV irradiation ; transparent Teflon PFA
tube ; HCN gas monitoring tape ; N,N-diethyl-p-phenylenediamine.
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