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Comparison of verification methods of cyanide ability in liquor

ZHAO Li, LI Jie*, RAN Ya-Li, LI Ling-Xin, QIU Yun-Sen

(Kunming Center for Disease Control and Prevention, Kunming 650228, China)

ABSTRACT: Objective To establish the detection method of cyanide ability verification in liquor. Methods The
cyanide in liquor was determined by spectrophotometry, continuous flow method and gas chromatography. The linear
concentration range of 0-0.2 mg/L was selected by spectrophotometry, and the concentration range of 0.002—
0.1 mg/L was selected by continuous flow method and gas chromatography to conduct the determination and labeling
experiment of cyanide in liquor examination samples. The accuracy and influencing factors of determination for
examination samples by three methods were analyzed. Results  Satisfactory results were obtained by
spectrophotometry, continuous flow method and gas chromatography with the minimum detection limits of 0.004,
0.001 and 0.001 mg/L, respectively, all meeting the detection requirements. However, the ease of operation varied
and there were strict requirements on sample pretreatment. Conclusion The determination of cyanide in liquor
examination samples by spectrophotometry, continuous flow method and gas chromatography can meet the detection
requirements, but the pretreatment steps and methods should be strictly controlled.

KEY WORDS: cyanide; liquor; blind sample examination
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WIRRRF . B2 MR P T I E. FE R
P55 A ) JEORIAT OG0 BRAETRIE OB SR 2 0 iR B L /1y
A RFE . FRIFREE, [HR SR if R A — L)
T, PR e AR Z K g AT A R A A
PR, R LS IRHCONE e PRI, DR i
FHERE 192808 F T P& A U IE R 1, BRI A
TR AE JURH Y 28 0 i P AT e R R, (H 2
Ay B R AR B AE 1 7,

GB 2757—2012 (B A AR 78180 MR
) B RUE TR RN 8.0 mg/LIITULETT, H
100% AT 73 11 (vol RS BEYTH] . il B P s AL G
FEA AA3 FANEGHET . ABEEC T s A
P R VA L o E AL Y
Jridi GB 5009.36—2016C B b &2 AR ilh Rk
IIE MO, SR T, S o TS SR i,
AW LR T ARERLE R 2 RO shit s i ae |
FEBAZ AP BHERAE, U T8RRI 12 AN 2 5 A5G
SO, DUEAE H RN FIRE ) S0l =5 i R R0 B
R BRIy 3, (ASIIZE SR et ] 4 .

1 MR5ERE

1.1 UE5RF

UV-1601 2£50/A1 0435656 AL BT A 43 B R 43 A
FABRATD; AA3 ESLH ST (FEE SEAL A F]).

SEAALEN . ZBR( A, R bR R A PR A
Al); BERR A (e Fral, KEbERn =), s A
BN BTal, WSk TR R ), SRR (o b at, K
T EE NG AL TRFERT); M bk ] (3 A7 28, BT 4 Ll Ak
SR IR A WD), S T(Orbrat, KRR as k27
BT, FARMERR 50 ng/mLFRUED R, #E5: 20068,
o E R BRI B
1.2 #&mXKiE

ATV R R 2 A B R X R BT 153

A T PR W i
1.3 SHAELEE
1.3.1  EARAEAE A 64 AL (1.00 pg/mL)

2 mL 23 fEWAETRE 2.0 mL KPEARERKT
100 mL Z553H, FH 2.0 g/L REMINBE R E R EZIE .

FRWAE S W 0, 0.4, 0.8, 1.2, 1.6, 2.0 mL 7
BFARAER R T 10 mL BIE @A S, 2 o/L A4k
A SmL,

132 %¥iik

WEH 1.0 mL iR FE T 50 mL BERH, TA 5 mL 2g/L &
AACEATE I, BUE 10 min, ZRJEHCTF 120 °CHNBAAR I
MEFRFIRL 1 mL, BOF RS, H 2 g/L 25k
WA 2 10 mL HIEHEAE P, TfFm2 o/L S8 LN
£ 5mL,

FARFE R AR ER TR A 2 kTS s ), AR5
ANCBRERRZL ML, A 2 gL SR AMEREE
LI, JEN 2 mL SRR ER 5% vh s I (A SR = IR AKTF 20 °CH
A 25~30 °C/K ¥ 10 min), FHAIA 0.2 mL &l T 5,
FEATHCE 3 min, JNA 2 mL SARER-MEoRpRE AR, 0K
BEEZIE, NSRS G195, 18 37 °CIEIE /KB il &
40 min, JUHA 1 ecm HEALUEAFERTEN, THEK
638 nm AbMIKSEHE o

2 H#ER55%

2.1 OREFERMER
2,11 &MLEEAARR

I3V EAE 0~0.2 pg/mL JERINME RT, Lty
2R Y=0.275X-0.0001, r=0.999, #5 H RN 0.004 mg/L.
2,12 AR e R B E R

BUINFRAIEEESS 5.0 mL F 10 mL &=, 250
AFTHREH S 1.0 pg/mL M FFRIER K 2.0.4.0.5.0 mL, If
FAEliKESA % 10.0 mL. IRAEHSEE 1.3.2 S5, fr
A5 IR A e RN 8 1 L3R 1.

F 1 H@FERER, BEE

Table 1 Recovery and precision of standard addition of samples
TR M3 1 AR A 2 IR R 3
ANRME E EeR o, AIRIE REIE ] ek RSD/ ASIRME ARDIMH [k RSD/%

Iug Ing 1% /ug Iug 1% % Ing /ug 1%
EZ 3.55 5.51 98.0 5.32 3.55 7.60 101.3  6.12 3.55 8.54 99.7 5.01
HRHE 2 0.55 2.43 94.2 6.47 0.55 4.54 99.7 6.45 0.55 5.17 92.4 4.89
FEah 11 3.30 5.28 99.1 4.68 3.30 7.16 96.4 5.21 3.30 8.12 96.4 5.02
FEah 12 3.10 4.98 93.8 5.78 3.10 6.93 95.7 4.37 3.10 8.24 102.9 4.47
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2.1.3 M ouda R ARARAT M LE R 6 F R

F 4 2.5 mL: WL 1.0 mL i0BEF 50 mL BedRep,
A 5 mL 2 g/L AEAMEW, E 10 min, RFHT
120 °CHLI#HR A EHERFIARL 2.5 mL, WTFHEE
&, 2 g/L S RE R 2 10 mL HEE L EE T, &
JE 2 g/L EAMNE S mL,

F 4 2.0 mL: WL 1.0 mL i0BEF 50 mL BedRep,
A 5 mL 2 g/L AEWEW, E 10 min, RFHTF
120 °CHLII#HR A B R FIARL 2.0 mL, TFHEE

2.1.5 SR, EEE AT EFAA EEEL RN L
R ki
XoF P B A%AE b S 153 /TR o 8 BE AR B 40 531 R
R BhESE . e R A S AR G ik e A I, 4G
SERITEDR 2 RVFE BN, (H R TS0 3 47 46 0 B,
AR ST, R, FERARERES ARG LUHE
BRTHE. 3 FA vk a5 . g W3 3.
F2 IMEEERER

Table 2 Comparison of results of three methods

&, 2 gL aE BN EE 10mL HEREAET, Ik e TR FI4 2.5mL 4 2.0 mL F4 1.0 mL
[5]5) 4N
Jam 2 g/l AN ZE 5 mL, /(mg/L) /(mg/L) /(mg/L)
F4x 1.0 mL: WZHC 1.0 mL iXFET 50 mL Bk, FERRE 1 1.11 0.82 0.71
A 5 mL 2 g/L SEAMBR, E 10 min, RFHTF HRE 2 0.24 0.22 0.11
120 °CHLIm#HR FIMAEBE BRI AL 1.0 mL, WA E=E 1 0.34 0.30 0.26
R, 2 gL EE B RERE 10mL HELEE T, K e 2 0.42 0.37 0.30
JEom 2 g/L REAENE 5 mL, TR 3 0.42 0.39 0.32
3 R R, BTN A B AR EUR R, R4k T 4 0.31 0.29 0.22
RABAFAERE S, SR LE TR S A i 22 80K LS 0.37 0.27 0.26
SRR, AT B R, S5 B IER 2, UL, W 6 0.44 0.41 0.38
P R PRIE R AR A 1.0 mL, DAARIESS FER e 7 0.61 0.60 0.58
214 FRLA A R 25 R 4 Wk R 8 0.57 0.51 049
FENERE A 02 mL &k T AWK, #A51708 3 min, ke 9 0.91 0.89 0.85
FEIA 2 mL 55 00 T2 - L el bk ) 3 8, S R A 25 W 10 0.73 0.67 0.63
3.0 min, FCERTE/DTF 3.0 min, 1A ST AR -0H A B R 5 R 11 0.71 0.70 0.66
VR S L 12 0.70 0.69 0.62
F=3 HRENER
Table 3 Test results of samples
FE i 27 it Bl S A 25 SR/ (mg/L) SRR E 45 5 /(mg/L) M LI E 45 5 /(mg/L) i B A/ (mg/L)
B2 0.76 0.71 0.69 0.73
%N 2 0.13 0.11 0.15 0.10
AR 1 0.27 0.26 0.22 -
WHE 2 0.32 0.30 0.29 [
TEHRE 3 0.32 0.32 0.35 [
TERE 4 0.23 0.22 0.26 —
THEE 5 0.29 0.26 0.28 —
WiHE 6 0.40 0.38 0.40 -
WiHE 7 0.59 0.58 0.57 —
WA 8 0.50 0.49 0.51 -
TEEE 9 0.86 0.85 0.87 [
AL 10 0.64 0.63 0.60 [
AL 11 0.69 0.66 0.68 —
WIFE 12 0.64 0.62 0.65 —
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2.1.6 HE AW LR

AMIFSE 43 AR 2 FITAL B P AT AL B, P 4k
WS TR

i HAE RSB REE T A TR RERS I

T I 1.0 mL AT 50 mL BEARH, A
5mL 2 g/L &AM, HE 10 min, SRJ57L 120 °CHL N
P FIMAEE BRI 1 mL, W REZER, 2 gL
[EMMERERE 10 mL HEROE D, 2 gL
AN E 5 mL, ELHEIERERI

SR, SR TR I HEAT A Ak BEAS B (4 4G D 2
W PR . KIS, SR FnbR DR Hss L 3E 4.

R4 FREIBTIESESENER

Table 4 Results of different pretreatment methods

FE i 2478 J71k—/(mg/L) J7 % . /(mg/L)
A 0.32 0.76
2 0.006 0.13
WFE 1 0.12 0.27
WFE 2 0.078 0.32
WFE 3 0.067 0.32
W 4 0.021 0.23
S 0.037 0.29
W 6 0.044 0.40
WHE 7 0.031 0.59
WFE 8 0.044 0.50
WFE 9 0.34 0.86
FE 10 0.25 0.64
R 11 0.27 0.69
FE 12 0.24 0.64
3 £

TERS I 1 25 AR dh R O SAE I, AR SR
T B ENE O EE A TN, AT F
TR ZE S o (B O AR i s 1 A T TR O I AL B,
SRR VOCBE L BEAT RGN, ™ R 42 T A5 i i Ak 24 )
PATR, [ IR 2 P2 R A BT T [ [ B o SR T 3
Sl SR, ATh S SR G Tk — R oA TR A BT AL
PP HEATRGIN o SR OSSR G VL EA T A U N, 5 20
25 VAT R LLHEBR T40 . oAb, 26 A 8 Ay e ol 7
FEGh, LTS AT 28 IR AL B, A4 HEOM L (9 T A 38y ik
AbPRS FEAEATREIN . PR, FEBEAT B AR A U I, oI R
FHVA L MRS 5 7, P95 2™ M 402 T Ak B RS DU ) 5%
FALIR, A RERTAR IS SRR . ATEE
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