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Determination of cyanides in solid waste samples by
steam distillation-flow injection analysis-spectrometric method
LIU Chun-xia " , YUAN Run-lei, ZHANG Fang, WANG Man-man, LIU Li, ZHANG Chen-z
(Precious Metals Analysis and Exploration Technology Key Laboratory of Ministry of
Natural Resources, Henan Provincial Rock & Mineral Testing Centre, Zhengzhou 450012, China)

Abstract: The efficient and quantitative determination of cyanide content in solid waste is of great significance to
environmental emergency monitoring, environmental protection and restoration. Through pretreating the samples and
optimizing the testing instrument conditions,a method is established for the determination of cyanides in solid waste by
steam distillation extraction-fully automatic flow injection analyzer. By using this method, the mass concentration of
cyanide exhibits a good linear relationship within the range of 0-200. 0 pg-L™",the correlation coefficient is 0. 999 9, the
detection limit 0. 005 mg-kg™",the lower limit 0. 02 mg-kg™", the relative standard deviation 2. 49%-8.45% (n=6),
and the recoveries 90%—110%.The results are basically consistent when the test method is compared with HJ 745—2015

Spectrophotometer. This method extends the determination methods for cyanides in solid waste, improves the detection

efficiency and effectively reduces the harm in the test process to environment and human body.

Key words: fully automatic flow injection analyzer; cyanide; solid waste; steam distillation
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PRAfE 3, JCHAE N 2 e D0 Rt i iy B BT R
PO, 2 25 A 0 Al G R AR T I T 4 A
TR,

ARSI R i 2KV RZR IR U

54 A S shiE S A SO S5 &, I S 4y
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AR A B PR T

1 RIEFERS

1.1 EENSEFIRF

BDFIA - 8000 %! 4> [ 2 yii 8l i 94 4 #r 1L,
6000Pro 14> [ 3 B iE 22 184X, XY 15-400A K45 i
FEIE L

F ALY bR HE A £ VW (1 000. 0 mg/L) : FREL
1.0 g & A ALH (PR 2l) ¥ T 400 mL /K, FEHm
1.252 g WUALHH 58 15 K E 25 2 500 mL, 1
5) R BRI TARE . SWSEA TEAR Y T,

SACYIFREVA W (50. 0 mg/L) ;5 U B 1955
AEWIATR WA 45 VI (1 .000. 0 mg/L) , L 484k B
(0. 025 mol/L) B fi Bl %

FALYIBR TR (1.0 mg/L) ;12 HGE 2 Y 5L
WIARAEZ K (50. 0 mg/L) , F A A ALAN (0. 025 mol/L)
BRI

SEUHER - HE R PRI 12. 0 g SR LAN (fE
4li) ¥ T 500 mL K H RS2 IUKE A 16.8 ¢
13- HRE 2R, FRE e 2 5, A 13.6 ¢
SEAEIR IR, /K E 2 1 000 mL A5 (0 3% 5
i, TR 1A A

FA5BFE2H

LA (pH=4.24) FRHEL97. 0 ¢ Jo/KBiR —
AP T 800 mL KM (RESIHEHE 2 h ZE A A S84
W) IEIE K E R E 1000 mL IR 5
UUVE TE WL, 7T 2o 8 8 53 25 8 Hl. s W vT £ A7
11H.

SME-T (4.0 g/L) FREL 2.0 g SEME-T ¥
T 500 mL /K HRCE AR IR I I, &
=T Sy AL, TF 35 RS I AT

APz E 50,0 mL BERR (1. 69 g/mL)
GENTEAIK T R TE A E 1 000 mL, F85]

1.2 {UB[THEEH

2 AT TAE AR 1,

®1 LEFRIEFSTNTESE

BE X4 S8 BENT4 S8
PREFIA] /s 10 || FESSE/s 50
HERERT /s 140 || HUgtE] /s 30
HERRGL I H] /s 50 || I&%E/mm 50
PN inp Y 280 || BEHE RIS ]/ 30
KGN B/ (romin™") 35 || BERE 1/ 125
ARSI HTIR/ (A4h ) 20 || BoELEE 2/C 60

1.3 FiEERE

FEREERAAAE R 55 R A 0T, B [ A 52 W vh 7% 4
eSS AP, 3 s B e 5 SO T 2B AR
S, A SRR N, 287K ik I A S —
T SOk RS T L TR A S U R AR S, TR
1 600 nm A E OCEE T EFALI A &

2 SRS

2.1 FREEMIRE

FRIE B 1) 22 /0 B 450 i 25 8 S8R RN 7 25 SR 1)
FEE I, BRI R T IR HI/T 166 $047, R4&E
Ji AT 46 354 1 2R LR B8 BRI S AR 4°C 2247 V2 9K
TRAF IRFEZE A A%, JTAE 48 h N2 U BTl e
RIGFREL 2. 0~20. 0 g A [R5 Y [ A b 6470
B, 73 BGAEI S E T B 91% , 45 R Ik 2,

%2 FRARKENZESR

REEE/ g MEMR/ (ng L")

FAYI SR/ (mg-kg™)

2.0 1.45 0. 08
5.0 4.09 0.09
10.0 9.10 0.10
15.0 12.30 0.09
20.0 12.70 0.07
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2.6 KEHZSKRHR

F T A 15 v s Y R R T L AR
KR BC ) A P o R B R T TR 3 R
0.000.0. 001 ,0.002.0.005.0.01.0.02.0.05.0.1,
0.2 mg/L, {855 BRI B An vl R 5%
W e TR T A SRR OB
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—sol AR KR B AL ) BT B R (mg/L) AR, B
2;‘,40- e AL A Sheshl s Rt 2, $%— TP [ml e
® 1 TR SAAHOC R B R I 25 R W] Uk %) o
5 FREEZE 0,001 ~2. 00 me/L 14565 o2 A I 7 A5 2 2%
o . . . PEIC AR W R Re S M Lo, P R i B ) v 1]
100 150 200 250 300 . N .
SRR /g H75 0 y=0.001 408x+0.004 135, & 2% N
B 5 bR A E 2 R 0.999 9, A kLR EE W 6.,
0451 2] “ﬁx“#l ;ﬁﬁﬁﬁz ;mfﬁa ;ﬁm ;ﬁﬁﬁs ;ﬁﬁés ‘lfm“m ;ﬁ#s ;ﬁiﬁéq ;fm“#lo;ﬁmﬂ‘ﬁmziﬁ#w
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0'0—16561.7 -458.1-254.5-50.8 1528 356.5 560.1 763.8 967.4 1171.03_}3;_31.7 1578.3 1782.0 1985.6 2189.2 2392.9 2596.5 2800.2 3003.8 3207.4 3411
5[] /s

B 6 & 4 mk dh & B i

T2 8 HI 168 Btk A HHRRLE R E (=)
(ARG K B 3~ 5 A5 BURE S b AT 11 IRFAT
MIE KL 500°CHE 4 h 194 L/ Ry a8 FURER , B
B 10.0 g A AMKE ] 1.0 mg/L 5 ALY)
FRUERT M 0. 20 mL, 75 ] & 0 0. 02 mg/kg 1
FEA, HHRRE S A B 8B A6 B AT 11 IROPAT
W 7E

A DL=1(n-1,a=0.99) xS TE I E MK
R A5 RN 3 R, YFRFERY 10.0 g, AR
PRFA 100 mL B, T HE A 22 40 rh S A A
PR 0. 005 mg/kg, ll5E T B 0. 02 mg/kg,
x3 FHERHR mg/kg

T KR P TR

0. 01967

W fE
0.0186,0.0192,0. 0213,0. 0206,

0.0223,0.0180,0. 0177,0. 0213,
0.0173,0.0218,0. 0183

0. 005 0.02

2.7 BEERR
H IR 7 A X (17) S A | (2°) W IR

Ve, (3") iR A AR 3 A BRke S EA TR % B i
5 BEANRERTATINGE 6 WK, T 5 45 5 (0 A X B
e ZE . R 4 mTn, 3 A HP IR & AN TR B 32 B
R B AE X BR T O 22 K 2. 49% ~ 8. 45% , s J& AH &

PRIENIDIDE A -5 N
®4 BEERARER
FE b . . MEF-3{H/  RSD/
s MEE/ (mg-kg™) (mg-ke) %
1*0.09,0.10,0.09,0.11,0.10,0.09  0.097 8.45
2% 0.32,0.33,0.30,0. 280. 29,0. 31 0.305 6.13
3% 3.21,3.263.25,3.15,3.31,3.09 3.210 2.49

2.8 AR EHRTE

T Tl 5 X S P S o 4 11— T T B
REAS S Bl 5 B A7 7 ) R SRR 22, IR e B 4 A
FHZERISZBRRE S, FR IR 5 20 B0 A 5 A A [F)
BRI bR S T, DL GE T T s B A Tl sk R
SE LR IBCRE F I 7E 90% ~ 110% , Jibs [m1i
RIRTF 80% , 1 JEAH R EER
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#=5 ERIER
o AEAH/ Jibr s/ MG EE,  ER/ . KNS Jiby it/ Y8 VAR Il &V
2 A FEmZe Al
(mg-kg™')  (mg-kg™')  (mg-kg™) % (mg-kg™')  (mg-kg™')  (mg-kg™) %
[l AR 2 0.54 0.10 0. 65 110 EIEN3ies 0.38 0.10 0. 47 90
0.30 0.83 97 0.30 0. 66 93
0.50 1.01 94 0.50 0. 87 98
T IE e 0.19 0.10 0.28 90 TR e 0.10 0.10 0.19 90
0.30 0.48 97 0.30 0.38 93
0.50 0.71 104 0.50 0. 61 110

2.9 kb

TE & 52 bR AE & ( BY1523, BY1706, BY1709 .
BY0622) FlA5 fEY) 5 ( CUST - 14075, CUST - 14076 ,
CUST-14077 .BWS0032-2016) , 1% MBI 56 7 1 F1 4

SO BE B (HJ 745—2015) | B F (435 ¥ ( GB/T
37907—2019) 1 HJ 484—2009 5 — 343 fitf PR 4H 25
SR E LU SR LR 6, S5 R, e
T EMZER.

F6 AEDWMAHENMNELERILE
R A REk HJ 484—2009 B FEIEE GB/T 37907—2019  4M636RE ik HY 745—2015
RE A i (;g_kgj) WM/ RD/%  WEM/ RD/% W fi/ RD/% W fi/ RD/%
(mg-kg™)  (n=6)  (mg-kg™') (n=6) (mg-kg™") (n=6) (mg-kg™") (n=6)
CUST-14075 5.0 4. 89 1.80 4.83 2.59 4.91 1.98 4.85 2.41
CUST-14076 8.0 7.93 1.89 8. 12 2.36 8. 06 1.81 7.86 2.53
CUST-14077 13.0 13.10 2.35 12. 60 3.63 13.10 2.20 132.00 2.54
BWS0032-2016  47.8 46. 90 2.93 45.70 4.26 47.30 3.06 46.20 2.81
BY1523 — 0.53 2.63 0. 48 3.00 0.51 2.79 0. 50 3. 12
BY1706 — 0. 09 3.52 0. 06 4.21 0. 10 3.63 0.11 4.13
BY1709 — 0.12 1.79 0. 10 2.73 0.11 1.74 0. 14 1.93
BY0622 — 0.29 2.93 0.26 3.52 0.28 2.63 0.25 2.78
(4) :259-262,236.
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