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Determination of CN™ and SCN™ in Coke Oven Gas
Desulfurization Waste Liquid
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(1. College of Environmental Science and Engineering s Huazhong University o f Science & Technology s Wuhan s Hubei 430074 ,China
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Abstract The aim of this study is to solve the problem of the difficulty of accurate detection of CN~ and
SCN~ due to the interference of multiple ions in the wastewater produced by coke oven gas
desulfurization. To this end,based on the basic principles of analytical chemistry and elimination of inter-
ionic interferences, this paper proposed a conventional inorganic chemical analytical method for the
detection of CN™ ,SCN™ in the alkaline wastewater generated from coking gas desulfurization by vacuum
potassium carbonate method,including pretreatment method and instrumental detection step. Among them,
the elimination of SCN™ ,$* ,S0O,* and S,0,* from the interference of silver nitrate volumetric method
on CN~ was realized by the pretreatment method of the first acidification and distillation, and the second

precipitation with distillation, and then the concentration of CN~ was determined by silver nitrate
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volumetric method. The elimination of the interference of CN™ , S and phenol on SCN~ detection by
precipitation, extraction and coordinated pretreatment methods was realized, on the basis of which SCN™
was then determined spectrophotometrically by ferric thiocyanate. More explicit detection steps and

discussion of influencing factors were also given. The method can be used for the detection of CN™ and

SCN' " in complex environmental samples, which will provide better technical support for the control of coke

oven barren gas desulfurization process and wastewater treatment.
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Figure 1 Schematic diagram of

pretreatment distillation unit.
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Ve TR A HEAT IR0 1 AL 1 Sitver salfide
Silver sulfite Ag, S04 1.50X10 1
2 z:II:I: % 5 ﬁ*ﬁ Silver thiosulfate AgyS; 05
Silver thiocyanate AgSCN 1.03X10 12
2.1 CN RE#MNHELREFEE
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Table 3 Distribution of CN™ and HCN in solution as a function of pH value
pH value 1 3 5 6 7 8 9 10 11 12 13 14
Proportion of CN 0 0 0 0. 04 0.41 3.9 29 82 97. 6 99. 8 99. 98 ~100
Proportion of HCN 100 100 100 99. 96 99. 59 96. 1 71 18 2.4 0.2 0.02 ~0
2.3. 1 FAb 3Ry 2 52 L UERBREWRP R ST . RMLaES S AR TTTER

Ml HI 484—2009 ARAERIEDR AL CN IR RS
b .S R EER TR T2 — it ZpRifET
fe i ar e id i CACO, Bk A . i i TL3E Ak 17

SIBRBETHA FEGES CN A e S il &8, Cdt
HHES CN™ Jz b A= i e i id & 1L Cd (CND, 1 . dm
F2 4 FEAN S XA A5 P 0 40 ME B K

®4 TREEEETFSES REMNBBIFEHEERMNS ON" REMNREEH

Table 4 Solvation equilibrium constants for the reaction of different metal ions with S~ and

stabilization constants for the reaction with CN™

Metal ion Sedimentation equilibrium K, Complexation equilibrium Kan
Ag™ Agh +28~ =Ag,Svy K, =6.3X10"% Agh +2CN™ =[Ag(CN), |~ 1. 0X10%
Cd** Cd*T +S*~ =CdS v K, =8.0X10"% Cd*T +4CN™ =[Cd (CN), >~ 7.1X10'°

) Cu?t +S* =CuSy Ky =6.3X10 36
Cu?™t .
2Cu?" +2CN™ =(CuCN); ¥

L 2Cut +S7 =Cu, Sy Kyp=2.5X10"18 Cut +4CN™ =[Cu (CN), ]*~ 2.0X10%7
cu Cu® +CN™ =CuCN § K, —3.5X10"2
Fe?t Fe?t +S27 =FeSy Ky =6.3X10"18 Fe?t +6CN~ =[Fe(CN); ]! ca. 10%*
Felt 2Fe’t +3S%" =Fe, Sy ¥ K, =1.0X10"88 Fe!t +6CN~ =[Fe(CN)4 3~ ca. 103!
Zn*t Zn’t +S7 =7ZnSY K,,=6.3X10"18 Zn*t +4CN~ =[Zn(CN), >~ 5.0X 10!
Pb** Pb?" +S*~ =PbSy K, =8.0X10"% Pb?" +4CN™ =Pb(CN),*~

BT Lkt hWIRR &R E 5 CN- A
AR BE A R CN i 3 ARG DN ) 52 ) 5 A 38 SCXE A
WA T = AR BT 5

110 mL B & # B = 80 mL J5 i A i &
CdCO,  ULTE LR S* J5 2 0. 45 pm JEME T 18 . JE R
HEB TKERSE 100 mL,

2)10 mL ¥ & 6 B £ 80 mL Jg5 fin A i3 &
CACO, . PLIE X S IR 4 0. 45 pm JEME T I8 . uE T
FHEBEFKRKERSE 200 mL 5, i B2
I R B 0 A R AT 28 1R AL 3 IR I RO R B
KEZE 100 mL (HJ 484—2009),

3)10 mL Ff & 4% U 19 J7 ik JE 4T R 7K TR
AbF

3 = 1A By S A5 S A R I AR o B E AT
A YOTATRE I 487 . 45 8 T a0 5 i iR & CN-
WERRBI LR, MRS AM. TR OMETER
3) s KB B B FAL R 5 O] A R CdT g
CN fit A 5207 A9 52 0 o R I 4 5 i A6 A X 38 22 R
6.310~10.86%: & D 5% 2) KRB
SRR AR HEAT 75 T AL B A i rp 2R A
) S .SCN™ . SO,% #l S0, WA EINA B,
XE I P s R B aks
Ag I R R AR s 775 D SR DML, A
SR e — o W L R Sl %) T Ak B T (E ARG I 5 R
F AR K 2 35 8 12, 78 % ~16. 6%, J& = Fp Jr & vp
ISPNIIR

RS ZHAETMLEATRE CN REXRUER

Table 5 Analytical results of CN™ concentration detection with three different pretreatments for samples

. ) Measurement results/(mg « L.=1)
Experimental Average/(mg+ L 1) RSD/%
1 2 3 4
Plan 1) 2 186 2 246 2179 2109 2 180 2.6
Plan 2) 2 256 2 370 2 235 2 255 2279 2.7
Plan 3) 2 567 2 489 2 468 2 594 2529 2.4

2.3.2 ZRWAMBHRE N
B — UK R AR 44 FEORE B B B it HON f 1i Ab
FE AL B i R i R R T VR W pH (A 4 A2 AL LU

TR CN 5 S 435X HCN 5 H, S 5L
Z& W A8 NaOH W ISl W W, 20 — YR 7848 oo 7
AIA AgCl g BR L 2 i T4 SO & 9 78 Ik 2 1
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AL, i AR A58 S 2 AN 1 2d Fr s /Y
JBOIRTUE 3 L 42 » 5 BOG A2 26 m M LA BT s 30
35 2R vy B AE 2R DU B0 5 o T4 35 ) S ek
A DU S BR8] 2e it R B Ag, S BB A TTVE 1M TG
TEAff €5 i e ¢ i DA I3 B0 O O T
2.3. 4 JriEA HIBR S0E R

MR 25 F 9250 A It E A ) 5T 4% A 2 A
AL B G 10 W47 28 1 SE 8, THIE A i Or
A RO 24. 55 mg/ L A R Ry 98. 20 mg/ ;58

"B LS B TR P BB B M CNT R FEAE 1 500~

2 500 mg/L,$hRifE" i 41 51 1 45 ik A L PR A
0 A AR 5 SR A DU A S K CNC A e B 540G T 4
HEBR 4 000 mg/L,
2.3.5 T B W = 5 (H

W AR e B R - ST (1864 ~
31.93 g/1).S, 0% (69.46~70.18 g/1).SO,% (38.03~
42.77 g/1) .SCN™ (2472. 42~2 769. 86 mg/L),
2.3.6 RGBS AR mCSE 5

A ) b Uk A 225 i 1 0 I8 At P A 00 347
A 10 mL ¥ 2k 100 mg/L ) CN— b i % W o 17
s (BT Se S5 56 A BT HAC 25 KR %t A o O 25 DL 3K 6.
AHEE 2T o vl B R 5 A X B o D 22 55 /0N 5 s [l i
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Figure 2 Color changes during volumetric titration.
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Table 6 The test results of precision and spiked recovery
Ttems Measured values/(mg « L™ 1) Recoveries/ % Measured values/(mg « L™ 1) Recoveries/ %
1 2 240 97. 8 1 345 96. 6
2 2 226 108 1463 104
3 2 336 91.1 1392 106
4 2 206 103 1423 107
Average value 2 251 1406
RSD® 4.0 4.5
Note: D The unit is % s the same below.
2.4 SCN-iRE# i & %2 E = EBr S .4 0,45 pm JERBEEUE, TR LR £ TR AR

2.4. 1 ASTR AL B 7 5K A R

A W5 T LS e R A R W A AE R CN
SO;* .S, 0.7 fil Fe(CND ' i AT THL 50, A i
6 Fh B 1 52w A B RS AT DL 2SR T, A A
fe bR S (CN- A5 HAE LB BH B 7R TP o (H
PTG AT BR 3 X b o R g A
SCN Far I (4 520, BETHIRUAL B I7 VLA LS SR XT L -

D1 mL BERFRE 40 mL J5 A& CdCO, 54
ST 0.45 pm PR IS R B TR ES 2 50 mlL,

@1 mL B E 40 mL J5 M A& CdCO;,

B i g 28 P K EZA R 50 mL,

Q1 mL ¥ e Bl 7 vk 54T AL B

&7 38 5 S B X T R T Ak B A FE
RO T RD . FE SR GFERAEH R 5 Fe' "
FRE A, T S B SCN - ¥k B i 125 o A X 5% 2%
34.04%~39. 98 % T E QML T E O B M4 T
ZEICBE W T R T AR I A BRI CNC Y
T i S B SCNT ¥k B fw Ik, A X R 22
11. 71 % ~17.80% ; FREOM FEQ &A% [ERE
HCN T R 2 E M S R B IRE AR,



210 1]

XAE g 45« A5 AP BRSO BR R W CN (SCN f ) 532 1375

F7T ZWAEBAETT R SCN™ REK &R
Table 7 Analytical results of SCN™ concentration

assay for three different pretreatment for samples

Measured values/(mg + L™') Average values/ RSD/

Experiments

1 2 3 (mg+ L") %
Plan @ 2 584 2 646 2 534 2 588 2.2
Plan @ 1977 1 840 1 853 1 890 4.0
Plan ©® 2 472 2770 2533 2 592 6.1
2.4.2 RS R R
SCN™ 7E 5 iR 5 Bid 4 55 N ¥ ge e A2 76, (B 7

IH/#E S i T A 1 L R TR AT v TR P Ak 5
T AR S B A SCNT IR B P,

*ﬁF UTARATAE 4~8 “CIvKAE BT, LT pH (i

ALG RS CN YR EE /Y el Ay . 38 11 5 8 ik 2

2 A R B 45 SCN 9k BB & A 28 4k

2403 3o R I B ) 5 i)

A B A AT R O A A SR pH A
FORMRM AT, — HEE RN S CN &E 5
b Ho'S F1 HCN, yal /0 K I 2o 2 At B8+ T4 . 55
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Table 8 The test results of precision and spiked recovery

Ttems Measured values/(mg « L 1) Recoveries/ % Measured values/(mg+ L 1) Recoveries/ %
1 2 828 97.3 432.5 104
2 2753 90. 6 453.2 99.1
3 2 803 94.0 449. 6 98.5
4 2 701 104 465. 1 106

Average values 2771 450. 1
RSD® 2.0 3.0
3 R AR AR AE T PR 7 32 S AT B0 RS % B S HER L
=A

HY T 5 0 0 P R P s e vk B v B R
Z% o H LAY R I T B DL S 2R R W b CNC AN
xmﬁ%ﬁ%i$%%?fﬁﬁ%&ﬁﬁ%?%
R 5 2K R T T M P 2l A VR ZE 0 S B
CN™ 5 S SCN™ ,S0,* ﬁ&@ G,
P RS PR AR 45 B k1T CNC Mk . X7 SCN-
e FE BRI L E AT i A S B IR R . LR TR A
L, DLSCEL S* ORI Y 4 B8 DL & CN 1) B i 1)
A e L5 SCN T R B, 78 52 56 % o i B vl

T I IE A B KAE A IR AF T #9028 20 B s [R5
RAGERAE AL PR BRI T 45 I 1 280%
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