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Rapid determination of sodium sulfide in Qingfang sufu by
spectrophotometry
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ABSTRACT: Objective To establish a method for rapid determination of sulfide (based on Na,S) in Qingfang sufu
products by spectrophotometry. Methods The amount of lead acetate consumed was calculated by comparing the
absorbance difference before and after the reaction of lead acetate standard solution, and the content of sodium
sulfide in the sample was obtained by conversion. The addition of sulfide in the sample was determined by indirect
detection method. Results Under the condition that the interfering ion concentration was 0.1 mol/L, the recovery
rates of standard addition after the removal of the masking agent were increased to 88.45%-91.73%, and the relative
standard deviations were 0.28%—1.74%. The results of lead acetate spectrophotometry met the requirements in the
range of 1-5 mg/kg, and the correlation coefficient was greater than 0.999. The limit of quantitation of sodium sulfide
was 6.0 mg/kg. Conclusion The method is simple, fast, and stable, and has strong specificity, and the demand of
instrument and equipment is simple, which is suitable for rapid detection of the illegally used sodium sulfide in
Qingfang sufu.
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1.1 UE5RF

ICS-3000 7Y 8§ + 3k {L (AL A Ag LAEH R .
pH/AS/AgCl B4 S EL it . Ti X AL #) ED3000 AL fk 2%
Kl #% . Chromeleon 6.80 & T /Eul, 38 E &L\ F]);
XW-80A JEW IR 545 (LI E W AT A R); HH-2 /KIBHH
(8 ML/ F]); KQ-100DE 8 75 i i Ve HL(R 1L B A X

#/AHEl); TDL-40B HL BB LHLCH M HEA H]); AE223
fi 35 =R B B F KO (185 AR E A F]); Alphal900 %8
GBI A3 66 BE T (LR ST AR 22 A o

WRALSMARIE S (S 95%, b Fhali s wl), Ak .
SIRE CBRER . 36.5%ERR . Bk . AR . —H
By . SBFEMSMK . ZFREN . VKW . 98.5%Bi VR R AN |
65%~68% et . FALHS . FALEE . IR . Fbgk. &
RER (b al, 1258 A PR F)); 0.22 pm GALIERRE (A HL
&, KHEEE A W], S5 /KO At .

RG AT EFE™ &

12 ZWIE
1.2.1 AR/ B

TRALEPR R TR HERRFRIR 0.0526 g BRAL AR I
VIR, RHAKER, ©4AZ 50 mL, 8%k E A
100 mg/L IARAEN AT, W IRAEEGIRAE

CTREFRUE TR BCH: HERFRIEL 0.1166 g =/KA LR
T, FEBAKE M, ERE 100 mL, Fd Rk E N
1000 mg/L FIFRUEI &, H iR BEIRTT
1.2.2  #onH & 54

FE SRR R R (2.040.5) ¢ (KEHIE 0.01 o) T
500 mL 4 # o, ok A LI 1:0.02:1.5[m
(sample):m(Na,S,03):m(H,0)] 1 Lt 4] Jin A [ 44 i 48 B iR
PR A K . BRI SRR EIRIEW 30 s 2 A,
200 W, 40 kHz, 35 °C4fF F#A 15 min, 4 0.22 um
TRALIERE R, AUV g Y, JEWGC AU B AT g
I ANA 4.0 mL 0.05 mol/L HE AL, RFHIES)
5 min, ¥E 6 min 5L, S52EH K B,

)3 I B HHIZIR A 0.1 mol/L FEh BRI pH = h
(7201, UL pHIFECHHE), 15219 BN C, IRGIEHIR A
5l C 1329 EE D, [HENE D A 2 mL 5 mg/L
CTRFSFRER W, TRTHTRS) 20 s )5, #4 6 min, 13570
o B2 mL RV, HUKIA 90 uL 1.3 mol/L BiARVA T .
90 pL 0.2 mol/L #74R = VAR . 90 uL 2 g/L — FI BV
. 90 uL 1.5 g/L APIEMDURIE TR 90 pL 1) 1R - L IR EN 2%
M (pH 5.4), 153 R AWM. B AW THK 625.0 nm 4,
1 em eI, DIARRGRGN S (IPES H, 485001 Wy
FEIEIEEE T WO, 15 3 £ R i LB R W B
i, 2 # # T AF M £ (Y=0.0046X>+0.0275X>+
0.4425X+0.0188, r’=0.9994, Hrh X UG CEEE, Y FXf i
CTRETHR )T RS B S 1) SR I 4k

Rl o Bl 2 1345 303 R 9 2 BRA M A, 463X(1)
THERE S P BE AL BN & S (R mg/L).

TR
A My, Bifbshe 75 M, ZIREV T C,, BiLREN
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WeHE, mg/L; Cy, LRETHE, mg/L; Cy, Jrikirf LA ML
o i VR B A, mg/L;
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Ak 0 B S B R T TR B AR R BE R, YR R
e & BARBIC B AL W AEAE BT, 2 SO FEIY £ R B
TR BTG THRE, BLB 2 6 B A I B B 15 21 1 1 ok
AR HIT Ty B R (2 mL 5 mg/L R EYVA WAL T5
b 5 4 5 TR0 s S A B Y W BE D) o DR R H
By A, Haitia S e BRI (<
6 mg/L); A% 5 G fe ) & B B 2 I, 2 T
KM R IR T Z2 8 B R R N T FE, BLE A3t
00 B B A5 1) B4 W Y BE (B 22 3 vk IR IR E B N F
&R SRR LE, HRERRTETHEE
PR (=6 mg/L)W ] A5 R B, 222 o0 B ABIE 5 O
BT RE T CRAMRER LR, Al 45y & mic
ARG I 9 L5 (58 42 W 2 mL 5 mg/L 2 BRI T W 1 B Ak
Py d), THAZE A R F T kT L A AR A e kPR
FE, JokibAT R

T LAZE 25 p, AR5 i PR R Wy 3 e O
FEPEHIE
123 stk EEAst

ARSI 1R FH B 0 5 AR S BT i

BF OIS T A AG7 BRI (4 mmx
50 mm, 10 um)F1 AS7 B0 44: (4 mmx250 mm, 10 pm). #k
VeI : 100 mmol/L & & fL4N-250 mmol/L ZFRENIKTETR, 2
FESEME, R 1.0 mL/min, Kas: Bkih 2 R # (i
i Ag TAEHM . AS/AgCL = LLHAR AT Ti X R ). A5 #5
AFEIAR ST 0.00 s, -0.1 V; 0.20 s, -0.1 V FFIRFH4S; 0.90 s,
0.1 V, FAAM45ER; 091 s, -1.0 V; 0.93 s, 0.3 V; 1.00 s,
0.3V, PEEEARFH: 100 pL. #EE: 35 °C.

2 GER55H

2.1 RIREBEHHMRLS S
2.1.1 FHREE>H

A5 A S 1 I S S A — AR S A
FAEETTHE2Y, a: ca® . Mn®* . Mg®" . Zn*", Cu*',
Fe'™, APT, Cr'". BUBEHUH UL S5 b IR Sl st Lt 2 He 4,
Bl CaCl,. MgCl,. CuSOy,. FeCly. AICL #4758, 435
Be il L b 5 Rk A9 0.1 mol/L 25 (AR (:48 1.2.2 H
BRI D), A 2 mL 5 mg/L ZRREFREE W, TRHIR
5120 s )5, #E 6 min, MFEIFFE. B2 mL RRUE, 43
FMA 90 pL 2 /L —F BT . 90 uL 1.5 g/L ZBAEM ik
R 90 pL (1 LR - L FRENGE WP R (pH=5.4), 7 BIiEE
M, nE 1, REHE 1 min J5MEHL, WA 2R,
RAFHE 10 min ML, WK 200)Fi75.

P

#E: (A): CaCly; (B): MgCly; (C): CuSOy; (D): FeCls; (E): AlCls,
1 TR BT B R 1 S ARG 2 R A 5
Fig.l1 Influence of different concentrations of interfering ions on the
results of color detection of lead ion

T (a): WE 1min 5 5O (b): #E 10min 5 5 OHE; (F):
E{Spoyi
P2 RIFZEH] T T A8 7 B AR IS SR A S IR B X He
Fig.2 Comparison of influence of different kinds of interfering ions
on the results of color detection of lead ion

LSS HT T AL, T AR B TR IR B R
N TG R AELER, FLBEE SN B e, T4
AT BN . T ARG A0 o] b G 6 2R B4 1) & A
JEARAT EE
2.1.2  B#RA BB L M

PRI 4 ) S5 R I R, LB A B
2%, MEGFAE 2.1.1 PE TRl T eRmE
T, 0 DA BEAE VRN €0 500 A AT AR Y 2 bR X 2 T
Fo ABFFEEICT B IR BAT AR R = eV R T B T
FIPT28 S o SR TR R S

SREBUR 2.1.1 F 5 A 0.1 mol/L 4xJ B T M . AT
1.2.2 Hfil &SR0 %, RN 30 pL 1.3 mol/L Bilki%
Wi . 30 uL 0.2 mol/L ¥y BEMR = B Wi . 90 uL 2 g/L —HIf
FEVRWL . 90 uL 1.5 g/L APAEMS MR TR AN 90 uL (1 L R- 4R
BNEE PR (pH=5.4), 1932 EW, S5 R IA 3(a). FHKE
UL EARAE, JARSBIRA (1.3 mol/L) Ry 15 IR — e 7 T
(0.2 mol/LYd FHE ZE 4 90 pL, 155 B, 4559 WIE 3(b).

1 f :
& |

HE: (a): AR 0 B G0 (b): RIMAMERG K B a5
MAEZEA LI A CaCly; MgCly; CuSO,; FeCls; AIC;
3 NS T 88 % i i 1 GG I 225 2R (0 5 il B3 € 0 L
Fig.3 Comparison of different kinds of interfering ions on the
results of color detection of lead ion
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HRAE LI 45 A0 1T, FEMREESH 0.1 molV/L THLEF1Y
SR, KW R E A 90 pL 1.3 mol/L FRNRIA
W . 90 uL 0.2 mol/L A7H5HR = e
2,13 S RIBEL 54T

MR 2.1.2 PR &, S T 7 M &R B sy
HEHEEETT B AR rh T 2 SR TR (R D). AN
FE ST (LK TE B Ak B B F T P S R S5 R & R )
T AR S, IR 1.2.2 TR A TR AT HIRE S A,
o 2 S R N B N - 7 = i = AL
T A5 AR 22 (relative standard deviation, RSD), 45256 i3
PR R BB SSTES . BIngREE FIRE N
0.1 mol/L A, F¥ IR Ik 2.58% (Zn®"), X RSD
N 9.76%; V-3 [R5 M 140.66% (Cu®™), XFi RSD
A 0.25% o TN I 4 J8 B T U B 4 1.0 mol/L A (S iz 571),
S R AR R 9.02% (Zn?Y), Xf i RSD H7 4.84%;
[0 i A5 5 0 148.12% (Cu®), XF i RSD K 0.25%. 24

SRR I B A S AR AE B bk P2 ISR R
| 88.88%~90.64%. BNV & TR FME &M, F
R T o

HRAE SR 25 BT A, 78 AL TR EN 0.1 mol/L 11
F G R 1| S S S | R A G e S =
88.45%~91.73%, HHXTARUEN 227 0.28%~1.74%, HUig T
L SRR el P
22 FHAEFWIE
22,1 KM XFR

BL VR B 1.0~5.0 mg/L 1) R4 LR PR EVA W, 1
Iz (AL b, FIE 1.2 Dy AT i, DU R R
FEIEAE MG AR, LAXE R 2 BR A bR v VA B0 B A M AR R,
7 625.0 nm WK FMNRLE R HL 0 TAERZE . HPRIER
BZEHOKRT 0.999, 78 1.0~5.0 mg/kg RN, MEZIC=IK
IR, WLE 4 R

*1 TEBFIEBEFREERNZMEENES

Table 1 Influence of different ions on color reaction of lead ion

x5 FHES 27 B /% [N {E % RSD/%
1* 60.10/60.88/60.30 60.43 0.67
2* Ca* 88.59/90.25/91.73 90.19 1.74
3" 59.66/60.36/59.96 59.99 0.59
1 65.11/64.91/65.51 65.18 0.47
2* Mn?* 90.25/89.75/89.95 89.98 0.28
3 60.01/60.41/60.91 60.44 0.75
1# 108.29/108.59/109.19 108.69 0.42
2* Mg* 89.22/88.92/89.42 89.19 0.28
3t 119.56/119.36/118.96 119.29 0.26
1 2.35/2.85/2.55 2.58 9.76
2* Zn** 90.26/90.96/90.59 90.60 0.39
3 8.65/8.90/9.50 9.02 4.84
1# 140.26/140.79/140.92 140.66 0.25
2* Ccu*' 89.26/88.93/88.45 88.88 0.46
3t 148.52/147.78/148.06 148.12 0.25
1 60.74/61.03/61.52 61.10 0.65
2* Fe*' 90.20/90.85/90.62 90.56 0.36
3 58.61/57.91/58.46 58.33 0.63
1* 60.44/60.82/61.38 60.88 0.78
2 AP 90.22/90.69/91.02 90.64 0.44
3" 59.56/59.75/58.97 59.43 0.68

TE: 1457 0.1 mol/L YRS R B FAA7E T, JCMGHBIE ST, BT REA5 S, 270 0.1 mol/L VR &R B FAA7E T, IR S,
MR AE R 37 1.0 mol/L WREE & BB FAEAE T, WINFEIGRIS, mIBeRItHaas
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¥=0.0046X°+0.0275X+0.4425X+0.0188
r=0.9994

WA A A=625mm

4 ARG B0 BV A6 1

Fig.4 Gradient with different absorbance values

M 4 EER B, WO AR5 W R AL (AR AR
MR AR, X5 HUA HRE I BHE — IR MR R AT
WO R E T, WO E A A2 A3 B W 22, 1K
AR R T R R B 1) SRR SRR A R S N, HAE
TETAEah P SESE Y R AR T A s B fe, R o &
PR Gk 4 W O RN 5 S8 R0 45, AT i i B DY A
PR, NI 80 T BB A A

222 HABBCEAF

MLl 1CS-3000 B+ BT T — R 54T X
BRALES, 250K 20 g gl nr . 72 BUA Ry ik
W T, B e PTG R s A I, A
T 235 L 5 A S 5 WA R R K > 94%, 6 mg/L ARk
B R DL vk, R RAN BT 15%(5%~15%), B
KA 10%(3.33%~6.67%), i /£ X BR324 I )y i
ORI T
223 EEMR

FE 5T RE B AL BRI A B AR B AR TV R (1~
20 mg/L), SrHIEEME LR, SRNE 2, FikEmRN
6.0 mg/L,
2.2.4 AR 4 RIE

SEATRRIC 6 Oy A i A [/l — S, [ —)
Frrah), B 212.0 g, ARG EIA 6.0 mg/L 96
e, e 1.2 T, e mleR, 4R LEK 3, 6
FFEARBIFGE R TR R B

*2 BFEIESWERNAEFTHREEER
Table 2 Results of parallel control experiment between ion chromatography and rapid detection method

51 BALEINAR Hoid IF PH S EEanka B R fRBA % AHXT HER R
W /(mg/L) (/B 4558 2R A A(P-/%) “(Pf-/%) A (Pf+/%) */%
1* 20/30 20 30 / / / / /
1.0
2% 20/30 48 2 15.18 100 93.33 0 it
1% 20/30 20 30 / / / / /
3.0
2% 20/30 45 5 12.80 100 83.33 0 it
1% 20/30 20 30 / / / / /
6.0
2% 20/30 21 29 0 100 3.33 0 98
1% 20/30 20 30 / / / / /
8.0
2% 20/30 22 28 0.5 100 6.67 0 926
1% 20/30 20 30 / / / / /
10.0
2% 20/30 17 33 1.33 85 0 15 94
1% 20/30 20 30 / / / / /
12.0
2% 20/30 19 31 0 95 0 5 98
1* 20/30 20 30 / / / / /
20.0
2% 20/30 18 32 0.5 90 0 10 96

W VOB TRt WA A5,y i R s gk R T T B Y, 23 DR AR I ik ke R A 5 SR, O ik
FAR SR T #K: A=(N12-N21]-1)*(N12+N21), A i B (df)=1; AK: P=N22/N2. ¢ K: Pf-=N12/N1.=100-N11/N1. A Jy: Pft=
N21/N2.=100-N22/N2. S J3(N11+N22)/(N1.+N2)NT.=NT1+N12; NI.=NT1+N12; N2.=N21+N22; Hirfr N11 103 BHERE AR H BH 45 5 0 8
B, NI12 AR FHMERE R B R0 B8, N2 T AR BN SR PH PSS 00 Sk . N22 AR BT RE vk Hh PR 45 R0 B
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Table 3 Recovery experimental results
FEih /g B AN IMAR R B /(mg/kg) ARSI B M ARSI SR B OIS AHE/ (mg/kg)
2.011 v / 5.82
2.015 v / 5.69
1.998 v / 5.98
6.0
2.020 \ / 5.56
1.989 \ / 5.95
1.990 \ / 5.90

P IR B RS2 00 25 SR R AR Y, %0 Bk I 45 SR A
A EIRF] 100%, HILETH, A7 EEARTRRERE, o]
SR
2.3 SRR

R FAA I 0 5 F L BERPAS 2 AHERORIR ) A7
LT ERE S AT, R 08 1.2 IR kA R IRE R 10
fr, FERE 1.2 H ARSI s A T IE, AR S SRS E] 10
RGIERES P L T e R & I g
IR, BEALEA A R R R B CRAG ) .

3 &

AT T 73 e BE 1 DR A 7 5 J 3L AR B
MBS R o 3 A I R I SONLAR 2R T AR Y
i, AR AR R AR S ATIE R RO
JCRETH AR AAR S R BN 0.9994, BALYyE IRy
6.0 mg/L, ZERIGEMINEE . T % FAtL UG I ik ) AN 1ot
25 min, 70 725 88 1 R R R TEE L 1 h, AR HE
BT BRIB BN T HUE 14— P R 75 ) 2Rk P
T3 Uk PR TN B S ARSI T AR B X B AL B T
S, EETF T2 TR R AR, R R R TR A
P Sk e R, B i 28 4 R gt R I Tl P A M A R
BET —TERIZH o FET ATy I AR X R R A P 1)
R B AT A £ it e 4 4 B A P A TP — AT R A
MFBe.
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