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B WV=2700 260G

SR W (100 /L) : FRHL 100 g S ALK & T
250 mLEEAR T, A 100 mL ERFR % f% , £ A 1 000 mL
i, KRR R ZI R AT

T 5 IR 6 A 1 I A7 95 W (1. 000 pg/mL) : FR B
1.673 0 g i SR A1 & T 250 mL 5240, Jil A 100 mL
KB B RTEM, BA 1000 mLEE A,
IKFRBEZEZIE TR AT .

Tt R 545 HE S W (100 pug/mL) : # B 10 mL A%
SRR ER AR ME LA R TR T 100 mL 255, K B
BB

B A B R N VA T (25 o/L) : B 2.5 g AR A R
WK, 245100 mL, AT .

1.2 SRFHE

D FZHL50 mLAE T 250 mLBEHR B T HL b 4%
b, 3% BRI, AE 150 °C ~ 170 CHI# 1 ~ 1.5 h, H
LA ER . WAL S 2 PR M A Na,CO, %
TH Y 2= I ad 1 mL; WS EE S pH (KT 10,
A ERER 4T pH (£ 8 ~ 8.5, F-IA 1 mL Na,CO, %
VO NS ot R SRR R Mk BE A R, AT AU R
FHZEIR KA 723 50 mL.
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ERR , ZRIK e R AT L AR JEACLITNE 3 ~ 49K,
[r] P8 A 10 mL i A R B T W, B8 A\ 3 XU
35 LERIANL, 150 CHN#ER 1.5 he BURNEAR, 241 2
IR AU S S G B B 4G 8 F T 9 250 mL BEAR
h, ZE K ph e SR IO B B AR S TTTE 3 ~ 41K,
] 8 8 i A ER R (143) 98 35 pH = Hh 4, Jf it =
5mL, MIA 15 mL i FC 65 FR AV W, & T’ &0 7
150 °C ~ 170 CHFA 1 b, BUR R 2B = R, FIHXUZ
8 3 7 o U8 AR AT U8 F BT 250 mL BEAR B, ZE IR K o
VST BEAR DEAC S ITVE 3 ~ 4 o /K IH 17 W
pHIEHZES ~ 7, EEF 100 mL H O, BlRRE 55

3) B —E RIEWCE T 50 mLAE @ L @A T, A
5 mL S A8k W] 1 mL N, N- H 35 Bk e , ok
T B BRRLE I HE AT, WOAE RS AL B0 5 min J5 , 7RI K
460 nm 4 F AT RE .
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IR EL0,0.50,1.00,2.00,3.00,5.00 mL & 5L
AR MER I T 14 50 mL A B HFE @, A
5 mL S A8k W] 1 mL N, N- F 356 Bk i , Rk
T B AR IR0, A S AL A8 S min S5 5E . LA
T TR 6 O VAR B A R A A, WO B R N AR R 2 il B
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2.1 BBREN

BRER He ik O 550 T 4, JL 238 s I i
AR, S O S 5 2R AR, X T T AR 7 b s A
BRI, it 1 P O = e NG N-
BE e 4 R BV b R E ) o B 100 me/L
T R ER W 103, 23 A 1 mL i O =
S e (N N= P Bt Jre 4 b e (AR E R SRR
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Table 1 Experimental results of chromogentic stabilizer types

e 45y

FasE )/ FEEIE/
FaE AN . (mg-L7")
min (mg-171)
1 2 3 4

10 97.8 99.1 98.0 995  98.6

FH 20 97.8 99.1 102.0 100.5  99.8
L 60 99.5 99.1 100.5 101.0  100.0
=P b 5 97.2 983 101.3 100.6 99.4

N, N— 5L i e 249 99.6 99.8 101.1 100.5 100.2
W DA he

H 2R 1A A ORI A R AR E TR, 10 min J5 %
JERBE TR B 5 WSRO S 6 S RIS L 20 min
i WG EEFF 4R T % 5 L FEFE 60 min J5 WOGEEFF IR T

K = B BEAE 5 min J5 WO BEF IR R R 5 1 N, N-—
O H G B 7E 24 h P I (i TRERAS S, I (e
FE L TE A KRR S 3R . R, e N N
FH gt e A Sy d €254
2.2 EBFFHER

] B8 - 2 e s R R I S, R AT M
FEWTT 28 R 2 I A BRA R R , {4 25 - LA
T A A TTE B 25 5 TERRME SR A ) B8 12 A A
T AL A 5 35000 5 25 SRR AR
2.2.1  GACHER IR =

BL il 150 mg/L B RPRER S W AT 00, il 25 ot i
W BE R 200 mg/LL, 5 5N [R) B AL 1R 1 FH e X600 5 485
Ry, 2R L 2,

K2 BMRBRBRHABIRER

Table 2 Experimental results for sodium thiosulphate dosage

T AR IR B4 WELE I/ (mg- L) 4 fE/
At /mL 1 2 3 4 (mg-L7")
2 135.0 126.7 128.9 132.3 130.7
5 149.8 148.9 151.2 150.6 150.1
10 149.6 150.6 151.1 149.6 150.2
20 148.9 150.9 150.1 151.2 150.3

FH 2 2 0] 0« ) B A VR B Dl 200 me/L B
5 mLBLACHR RN O 28 58 MM 5 T 275 % 185K
BBt i i B B Y L, R 10 mL GRARER BR A, 7T
SEATH R BT T
2.2.2  HfEasta]

B il 150 me/L A SUR SR A WA T, 4 25 ot ot
W FE R 200 mg/L, P2 il I A sF 1] 53314 30 min 60 min.,
90 min 120 min, [A]l—#E - FATINE 41K, 25 R W4 3,
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Table 3 Experimental results for digestion time

W 45 (g L)

T fig Ak 8] /min 5 ; SEAE/(mg- L)
30 100.7 100.3 104.8 109.6 105.0
60 147.5 1503 151.1 148.2 149.3
90 151.3 150.2 150.3 1493 150.3
120 1503 149.0 1493 148.1 149.2

P 2% 3 R0« i i sl (R) s i, AT PR AR 5 4,
W5 25 AR A o 5 T8 s 1] 8 60 ~ 120 min B, I 5
GERFEATE . LRA B R I TP L B S )
BUAS, B 2 B A B ] 8 90 min
2.2.3 HfRRE

L] 500 mg/L B PR ER T W AT 00, i 125 ot i
W 2R 500 mg/L, 5 5l I i L EE 4353 R 80 °C . 100 °C.
150 °C.200 °C 250 °C., 53> 18 fife B -4 700 2 [] — A
i AU AR LR 4,
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Table 4 Experimental results for digestion temperature

M2 252/ (mg - L)

TH IR EE/C 5 3 F{E/ (mg-L)
80 470.7 4716 4753 4783 474.8
100 498.0 501.3  503.1 497.6 500.0
150 500.3  499.6  501.1 498.0 499.8
200 501.3  498.6  503.1 499.0 500.5
250 4953  493.6  494.1 493.0 494.0

FH 2% 4 11T 28 IR R 80 CHY RN 2, T
PEIEBRATE 4, I AE 25 S 1% ; 247 ff i 4 100 °C ~

3 FERBEEERE

TR 4 AT ARG R R B 7 AR A, 4 B S
BT E AT , BB RL AT IE 4TRSS
FRARINS B vl Qi 2 , S5 R L6 7. | 7 ] 1% 07k
TE LG AT AR R 22 120/ T 1.50 %0, R T RS
WL AT

3.1
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Table 7 Precision test results for method

200 CHT, 7] 58 4 I BR R 2 10 T8 5 2478 fre i B s 5]
250 CHF, 10 2 25 5 SCARAEG , RIVYH gk T B R et 5 o
I, PEFRTH IR A 150 °C.
2.3 BERTFHER
2.3.1 wACE RN =

Fic il 150 me/L A SRR R A W s 100, B i i
e P N 200 mg/L SR B TR E N 10 me/L, B EER
I A P A D 0 7 4 SR S i, 45 SR LR S o

. T, N
Ziﬁ : {)ﬂﬂ/té'j%/(mj-L D) g L) RS
1 50.0 49.8 502 513 50.3 1.33
2 101.3 100.5 100.8 100.7 100.8 0.34
3 245.1 244.6 245.8 2448 245.1 0.21
4 482.1 487.2 485.6 4842 484.8 0.45

x5 mMAMBRWAELRER

Table 5 Experimental results for sodium thiosulphate dosage
A SR M M 5E 25/ (mg-171) SEE/
HiE/mL 1 2 3 4 (mg-L™")

5 145.0 146.6 141.0 142.3 143.7

10 149.1 148.2 150.2 151.6 149.8

15 149.8 150.1 150.1 148.6 149.6

20 148.9 150.5 150.1 151.2 150.2

2% 5 P - B0 B 0T i VR B DR 200 mg/L L R S
TR E N 10 mg/L I, 10 mL BARHR R 80 7 5 4
MRS T ORE . S8 FIELIRH MR ET OR
B u R AR A H] i 15 mL IHBRER B
T ORE T,

2.3.2  IHfREREE

Be il 300 me/L B HUR ER A WA T 00, 57 2 ot o
W 2R 200 mg/L R B B i W R 10 me/L, B EER
[F] 14 i A X DN 2 SR s, 25 SR W 6. ik 6 1]
AL R R A IR I R T ORE T
P, HAA TR AT AT BRER B AR B+ 1 T4

*o6 BWHEIRER
Table 6 Acidity and alkalinity test results

M4/ (mg - 1L7)

PR FHE/ (mg- L")
1 2 3 4
RPERRES 2132 221.3 2188 2232 219.1
BPEEREE 245.1 2561 244.1 2493 248.6
FRVEFREE 2992 299.4  300.5 300.2 299.8

3.2 fnEREUE KT
R 4 A F AN [l R FIOR B B RE A T A
SRS, G50 L2 8, 128 8 W A b b [mTic 3
498.0 % ~ 101.3 %, F B 5250 i o 1 fe A 4% R 4
T JE KV Y P B SR R A 2, 1k A VR R R A
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Table 8 Results of spiked recovery experiment

B WSEME,  ARUERIBUIMA G, DU 5E
IEE S

/
IR 1R /%

(mg-L7") (mg-L™") (mg-L™)
1 50.3 50.0 99.9 99.2
2 100.8 100.0 202.1 101.3
3 245.1 250.0 493.6 99.4
4 485.5 500.0 975.6 98.0
4 & i

SCEGHIF ST R B, LA N, N- - B 35 e ] gk 2%
P OBkt B 24 h N B A S,
BTSN 110 =T ORI DA 1 < ol O S D R R AW
BRI T e v B B R T A B DA AL AR
TERPTTERR 2 5 MR S50 T F G AC B IR #h 7] A 4L
R 2 FUOR B 1 T4, S8 80 1 &4 VBRI OK
VRV P B RR AR A O MERR N A o AN T MEA AN
R 85 P RO W 2 A i oK o
[& % x #K]
PR, T4, 1R R, 45 L 60 BRI & B (VD) U i U
MRLT] 6450 17,2025,45(2) : 82-86.
TR A WRKAL, A5 U R U R DU E VA AT ().
45,2024,45(9):101-103.
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Determination of thiocyanate in aqueous solutions containing copper, nickel,
and mercury by ferric salt colorimetry

Ge Zhongyi', Yang Fengping'’, Li Gantian"’, Meng Xianwei', Liu Huali', Jiang Ying'?, Guan Guojun"’
(1. Changchun Gold Research Institute Co., Ltd.; 2. National Gold & Silver Quality Inspection Center ( Changchun))

Abstract: Process wastewater in the gold industry contains metal ions such as copper, nickel, and mercury, which
cause unstable coloration and low determination results when using ferric salt colorimetry. A method for determining
thiocyanate with the removal of copper, nickel, and mercury interference was developed. The addition of N,N-dimethyl-
formamide addressed the issues of unstable coloration and severe fading within a short time. The interference from
high-concentration copper ions was eliminated by masking with sodium thiosulfate under alkaline conditions, where
copper ions were removed as cuprous sulfide precipitate. Meanwhile, sodium thiosulfate effectively masked nickel and
mercury ions under acidic conditions. The relative standard deviations of determination results by this method ranged
from 0.21 % to 1.33 %, with spiked recoveries of 98.0 %—101.3 %. This method offers advantages of simple operation,
low cost, high accuracy, and good precision, demonstrating valuable potential for broad application.

Keywords: thiocyanate; sodium thiosulfate; ferric salt colorimetry; interference removal; masking agent; digestion

method



