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Estimation of Cyanide Concentration in the Factory Drains Using Taste Sensor
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Abstract : This paper describes an application of a taste sensor for detection of cyanide in the factory
drain. Total cyanide of the water quality standard is the amounts of free cyanide and complex
cyanide. Generally, total cyanide is detected with pretreatment of distillation and pH adjustment.
Therefore, detection of total cyanide needs a pretreatment time. The taste sensor consists of
multichannel sensors with lipid membranes which are modeled on living organisms. One of character-
istics of this sensor is a global selectivity. So, we tried to detect total cyanide using the taste sensor.
We could detect total cyanide under the guideline limit. It was possible to detect free cyanide below
the concentration 3ppm in the factory drain. Measurement time is within five minutes. We found
that total cyanide can be detected with a simple pretreatment. The evaluation of the water quality
using the taste sensor is an effective method, and is suited for constant monitoring of the factory drain
quality. The taste sensor can be considered to have very powerful performance and advantage for
real-time monitoring of water quality.
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Fig. 1 Principle of a taste sensing system, SA402.
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Table 1 List of lipids.

Ch | Lipids
1 Non addition

2 | Dioctyl phosphate

3 | Oleic acid

4 | Trioctylmethylammonium

chloride

5 2ch+4ch(CN)

6 2ch+4ch

7 Tetra-dodecylmethylammonium
bromide
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Fig. 3 Procedure of measurement using SA402.

B R TH S, BRI, THHACHIIAOEE
KL IFIZEZETH210mMKCIHERKRE Lz, > 7%
HIE L IcHi cOREROREMOE Ve=(Ve— Vi)
i3, BERENREL-Z LY, BOBREE
PEEVPELI L CHEKT A EEZ SN, 20D
HIEHEOE L bIEHRE L LTHW S,

3. RERRRBIUER

3.1 27T I HOBE

EEE L Y OBREICBWTIE, HENSYEDOWEE
KL, BEROXEEHEE S RELTsI kD
RRETE2 Bbhd, HIKSLIFHALZEDY
7 At EBE CRE S 2L ERH D, IBEEOER
EERNSLTHIEVENTH S, BHEEORES
HBELT2O0FENEZSNS, —D2i3, BEOKE
B—ETT 7 ABHOIEE L v T AEHOIRE 2ES
LCRETZHETHS, b5 —HR, 77 AEBHODHE

BrOEEML, BESERIZUCRET 2HKRTH .

TR EB IS FEOBRME DWTHE LY, %2
ZTH5E, ZOBBRICHLEDE, HHEY T VREE VY
LV 7 /SR v RAWTERLUL, 2 ORBRERYE
% Fig. 4 1ZRT, EBEMA1Z10mMKC] g i st s
TryeLTy7AbA VYA, YT /8BELT, T
vy 7 AV o AKFe(CN)o) 28U 72 & #H % H
v, EREY T (CN) P EET 545 THS pH=12 &
FEL T, B 7 OBA, PKEEMETHS 1 ppm
TOWINZIOMV U ETH D, RAERANLETH S, v
7 #EOEEIE&E 51, 1 ppm TOHHIZ 5 mV LA
tHTBY, KHOERNZETHS., ZORRELE
YERW2Y 7 Y ORAIETTo 7z, Fig. 5 K&WED
BN —VBRY, ZDEIWE, BAA LB AV
ETCRIBET 2B R B0, MEOKE »ZH
BITREE 2%, 51, 5 ch & 6 ch DIGEDE D

. \+\1
—_ KE
>
c N
a -0 N
E 1

‘Ee=Tch
-20 T ;...

1E-3 001 0.1 1 10
Complex cyanide concentration{ppm)

s . ngA
-10 ++ L

d
A

Output(mV)

e
w \4
-3041 —=— 5ch ik

1E-4 1E-3 0.01 0.1 1 10
Free cyanide concentration(ppm)

Fig. 4 Sensitivity of the sensors (10mMKCI, pH=12).
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Table 3 The combination of materials.
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Fig. 7 Result of multiple regression analysis for free
cyanide in the factory drain.
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Fig. 8 Result of multiple regression analysis for complex
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Fig. 9 Result of multiple regression analysis for total
cyanide in the factory drain.
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