F408 FHo R I 7 SO A | Vol.40 No.6
2024 4 12 A Environmental Monitoring in China Dec. 2024

EEXSES FRIEEEMNEKRRAE D N2 EN P
Rz FH

sk B LBEEAR, AR VHFR R e A G 9
L. L PG 48 A 25 20 5% W i P B vt (LU P 48 A S IR R F A gE BE ) L LIPS KRR 030027
2. IPYAAERET, ILPE K 030027
DTN T A 25 R BT SR AR 3 DX A M T B R R s R0y, I FE T 034000
4.*@%1&%*@' Sl | R RS R A 45 W0 e A o S 6 = b 100012
5. WPEE W BT R BIE BRITAEA®E , WLPE KJE 030000

H E. AT HREHGRAALDEEEN T, B EALMH pH RANEF Y s EN R ETRFTHT;
A FLHFS ERRYN ERINEFR,ALTRIAAANZT  REENTEEEMNGTAE T X, L TRER
Ecﬂvéa%#%‘i Far TR AR TR FARFETMNE, EREN . HR PR BRE-ZRME LA, AY pH £ 10~
12, TREH BB MR AR, SOT 25,07 FARBEFHR, KARNES B EHTTLE, REXLHY TR
Sk AL Ui Pe RFHRAEHR TEIADMZTHAF AR AT GEN TR BT, RE £ RN E G
BHEH1.6%~9.3% ,mAr el MK A 88.4% ~95. 8%, ith 2 5 & Yol e ik A 69 B KT A R A IR F KR AL 0
M ERBERRAEE

KEEIR B2 By 12 4 K A A T BOK R AT

hE 45 £S5 X85 XHkERERD A 3 E S :1002-6002( 2024 ) 06-0229- 10

DOI: 10. 19316/j. issn. 1002-6002. 2024. 06. 24

Application of Portable Gas Phase Molecular Absorption Spectrometer in Emergency Monitoring of Sulphide in Water

ZHANG Jing' ,FAN Zhanchun’, GONG Yonggiang’ ,XU Xiuyan®, YANG Wanying’ , FAN Xiaozhou',XIE Ming'

1. Shanxi Ecological Environment Monitoring and Emergency Support Center ( Shanxi Academy of Ecological Environment
Science) , Taiyuan 030027, China

2. Department of Ecology and Environment of Shanxi Provincial, Taiyuan 030027, China

3. Xinzhou Ecological Environment Bureau Eastern Regional Monitoring Technology Support Center, Xinzhou 034000, China

4. State Environmental Protection Key Laboratory of Quality Control in Environmental Monitoring, China National Environmental
Monitoring Centre, Beijing 100012, China

5. Shanxi Goods and Materials Industry Group, Taiyuan 030000, China

Abstract: A rapid and accurate emergency monitoring method for sulfide in water was established in this paper. The factors

affecting the accuracy such as immobilized conditions, pH value and storage time were studied. Combined with industrial

characteristics, type identification, experimental analysis to determine the interfering substances and doses, and put forward the

pretreatment method suitable for emergency monitoring. The characteristics of calibration curve were studied, and the ground

water, surface water and industrial wastewater were measured. The results showed that the stability and storage time of the sample

could be improved by adding zinc acetate and sodium acetate fixative and adjusting pH to 10-12. SO? and SZO? produce positive

spectral interference, copper ion and mercury ion produce negative chemical interference, and precipitation separation method is

used for pretreatment. Portable gas phase molecular absorption spectrometer has high determination speed, strong anti-interference

ability,and can realize automatic batch injection. The built-in curve of the instrument has good reproducibility and accuracy. The

precision of different types of water samples is 1. 6%-9. 3% , and the standard recovery rate is 88.4%-95. 8% , which meets the

requirements of rapid and accurate emergency monitoring. It provides a technical reference for the determination of sulfide in water
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of sudden environmental events.

Keywords ; emergency monitoring ; sulphide ; portable gas phase molecular absorption spectrometer;stability
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Fig.1 Stability diagram of sulfide curve
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Fig.2 Measurement value of standard sample
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Fig.3 Schematic diagram of reagent stability
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Table 1 Sulfide preservation conditions in different technical specifications
h=2 o 1 44 Bk B R e 5 TRAFAA  REER/mL PRAF ) T TAE/d
(T KO R e ) ke G 00 100 mL K FESIA 4 5 £ B2 527 T (200 g/L) Fl NaOH
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3 1A 3 S
2 (AR AR ) G B P 250 HUIR IR 5 mL, f A EDTA 3 mL, i 0 it 1 1

(HJ 91. 1—2019)

CCHL TR 7K FRIE M AR LT )
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CRIBE BE S B PR A7
4 BB AME) P G 250
(HJ 493—2009)
CORBR BALS R I
5 FEWE L) kifo G 200
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R JF B AR 2
6 A T RO ) i G —

(HJ/T 200—2005)

Zn(Ac), AR A H R
1 LKFEN 5 mL NaOH ¥ ¥ (1 moL/L) fl 4 ¢ IR
AR, FE S B pH = 11, BEOGR7F
IKBEFEW 254 ,1 L KEEIN NaOH = pH 2420 9,
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T A Zn( Ac), , B 4 iR
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SRAE G A R AEE S I A 2 BR - 2 TR N
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RGN, RERKEETE 4 °C vKE R AE

TG AR BB RS A, P AR R LGS BB A A — FOR AR,

IR 1 ], B K A MR S e 8 DR A B ) 22
SEAR T WS ) [ 00 o A i 22 501 {E KR S A
B X R A B A B s i P K
FESE 2 oKk, oy AL (1) L (2),
s R M AT, ST B B K HLS, KRR itk
HIC AT S R S % . TR pH AT AR H,S
MK H iR B
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Fig.4 Effect of pH on determination
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Fig.5 Effect of storage time
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Fig. 6 Effect of SO on determination

HETARFERT 35 85 55 R bn Y ) i A =
B L A 00 B 1A B R A 2 BB RN 5% ~ 10% , B
A R 0 (B A X i 25 B i 10% B A7 T4,
Bl 6 AT, 2 SO MR E/NT 2.5 mg/L B, AH X
ZETE 10% LA e 14k, 24 SOy lkE R T
2.5 mg/L B B & SOT WRIE RIS, TP fe
WK, SOYHEEE N 5.0.10,20.25 mg/L i, A
X 2235 3 34% 67% 132% . 155% , T Ak 41 ) 22

25 L0 0 O e, 00 7 A T, @A H,0, &
[

HUS 43 0.30 mg/L it Ak 90 s o V4 W, H2 HRBR
JEm A S,07, ff Hoyk B Sk 50, 100, 250, 300,
400 mg/L, K7 45 T EEH 0.30 mg/L B i)
o Y T VR 00 2 5 SR Bt S, 07 vk BE AR AL A il 26
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Fig.7 Effect of S,03 on determination

M E 7 o]0, S,07 W /N 250 mg/L i, AH
X 25 76 10% LA P9, JE A X I 5 6 T 4, 24
S,0% W K T 250 mg/L B, B #E S,07 W B
KT PR BB R OK, S,07 W JE A 300,
400 mg/L B, AH Xl 225 2 16. 5% F128% , B fk
Pyl e 25 50w e, I E 7 AR T, B nAH,0,
EBETHE.

2.4.2 PURELRIER T

IKEEFEHE SO .S,07 T3 LA K ™ & A 0 i |
PRSI W AT A Y AL B 32 R R MR B
IO 2 W 3 b | ST S N BB RO B At
S PR, A 3 R O R R S AT
DUVE Sy B 1 o S A i & T & BT B8 SR
TR AF W 2 2 W TAEZK

e il 0. 30 mg/L it £k W A v W, ) e fin
A 5.0 mg/L SOY i1 300 mg/L S,07 JF & T4 14
BRACm, BUPRMEIR T SO mL FH @A A 2~
10 mL Bk R EE 28R, I AL SR &, 7800 $2
SEE 3 ~10 min 402, Fi 5 FEAKMH, B A 4
KEARZE SO0mL, FHLEREME 7K, 458 IE 8,
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Fig. 8 Result of precipitation separation
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H &1 8 AT AT, SR UL UE 43 B9 1 a2E A7 i b 3,7
YR 2 45 5 0 A 6 25 A 3 10% , K % 1 R
1y 3 250 1 S M T AR R
2.5 REFR

A2 1 2 IR S kA3 AT B A A o i 2l R
EOWES DE (AL EEN) ., HEEN2N
T AR (U HZ WA ) | B 2T 55 2 P i
BRI 00 0 5 15 e W ol BE G TR BT X N A
DU B AR5 A5 B 5 25 8T AN () A o 7 =X U s 445
e

2.5.1  BORARHELE

58 Jo MEBR BT = (R 10 S W) 300 G 1 AT 55
Pl b BB A TS YR B Bt s SEF R
T 10.4.2.1 mg/L i i il £, e i il 42 1) )
RAEFFAE 0.07~0.09, AR EML R R, £
2 45 TR SR M N R TR T RO T A
HERE 25 5

HT & 2 TR AR o Tk B TT DA R N A
PR o A ) R, AT LA R o R 45 i o 0
B 2R,

F2 BRARKEZFNERUYREYRIRER
Table 2 Experimental results of sulphide reference materials by single-point calibration method
L W 5E fH/ (mg/L) O
RS 10 mg/L Hi£& 4 mg/L fiik i mg/ 1 [ £ 1 mg/L fili4k PR HEAEL PR B/ (/1)
2005140 25.7 24.9 26.0 25.2 24.3~26.3
205545 3.28 3.52 3.49 3.34 3.13~3.63
B22050104 1.52 1.63 1.59 1. 60 1.43 ~1.75

2.5.2 Z SR HELL

WIXHEG R ELE S, TR Z
SR e i 2R vk — b o e o O 2 L BE
10 .4 .2 mg/L G Ak ¥ br % W, 8 AL A B
Bl AR 4 M o 2, R R B B0
# 3,

2% 3 WAL, SR 4 RO AL AT 85
PR DX ] A 7 5 Vv B2 35 3] 10 mg/ L B, Stk
R B AT IR 3] 0. 99 LU b, AT LABEAT 8 M il
B RE AT . 2.4 mg/ LA il 2R 0 L R AT, 46
PEHI G R Bk ) 0.999 DL b, i A ) E
BOR,

K3 mMUWSARKEHRE

Table 3 Sulfide multi-point calibration curve

=% 10 mg/L LSS 4 mg/L i 2k 2 mg/L i<k
R 0.091 2 0.078 3 0.077 1
R -0.022 4 -0.004 9 -0.002 0

LEBEY i 0.996 9 0.999 7 0.999 4

2.5.3 ZpiRHEI LR E v
AT T — 4R R A AR B SR 2

AEMY 4 mg/L N ELRHEM 2, 45 2R WK 4, 2 5l
GREMZ I 9,

R4 MUYRKREBREIBESEIRE

Table 4 Experimental and theoretical values of sulfide calibration curves

SR B/ W S B

(mg/L) HER! £k 2 gk 3 ik 4 ik s ik 6 ik 7 T ME S
0 0.001 6 0.001 4 0.001 1 0.001 5 0.001 4 0.001 4 0.001 4 0.0014  -0.0036
0.2 0.011 7 0.013 2 0.013 7 0.010 8 0.010 9 0.015 2 0.010 7 0.012 3 0.0119
0.4 0.027 9 0.029 3 0.030 2 0.026 4 0.026 4 0.027 3 0.024 6 0.027 4 0.027 5
1.0 0.077 0 0.077 2 0. 080 4 0.073 4 0.074 7 0.072 0 0.067 5 0.074 6 0.074 1
2.0 0.158 4 0.155 2 0.161 2 0.151 2 0.152 0 0.146 8 0.140 6 0.1522 0.151 8
4.0 0.324 0 0.3157 0.3256 0.3115 0.306 9 0.298 5 0.285 8 0.309 7 0.307 2
R 0.081 4 0.079 1 0.081 6 0.078 3 0.077 3 0.074 5 0.0719 0.077 7 0.077 7
B -0.004 7 -0.002 9 -0.002 4 -0.004 9 -0.003 9 -0.002 3 -0.000 4 -0.0022  -0.003 6

MERKE  0.9997 0.999 8 0.999 9 0.999 7 0.999 8 0.999 8 0.999 7 0.999 8 1

TE o BB R A & by

A Z R AUA B 245 Hh B OB
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B9 ZRllEREMLZE
Fig.9 Multi-point fitting calibration curve
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Table 5 Determination value of sulfide standard substance
W VO Nz 200540 H EFE i A I E W BE/ (mg/ L)

6 B Mk 1 £k 2 ] Mk 4 2k 5 Mk 6 Mk 7

1 0.129 5 1.62 1.65 1.59 1. 69 1.70 1.74 1.78

2 0.1337 1. 68 1.70 1.64 1.74 1.75 1. 80 1. 84

3 0.1279 1.60 1.63 1.57 1.67 1.68 1.72 1.76

4 0.134 2 1. 68 1.71 1.65 1.75 1.76 1. 81 1. 84

5 0.130 1 1.63 1. 66 1. 60 1.70 1.71 1.75 1.79

6 0.1345 1.69 1.71 1.65 1.75 1.76 1. 81 1. 85
SEHIE/ (mg/L) — 1.65 1.68 1.62 1.72 1.73 1.77 1.81
FRUEDR 22/ (mg/L) — 0. 035 0.036 0. 035 0.036 0. 037 0.038 0. 039
A X A T AR 22/ % — 2.1 2.1 2.1 2.1 2.1 2.1 2.2

T :200540 FE S BRAE AR E VLN 1.59~1. 85 mg/L;“—" £RTLHEME,

M1 S AT, B 7 2 AN [R) A9 e o i 2k 56 3F i
AL Wy bR HERE S 205540 R 0 5 8 49 76 b o (7 Rl
W, EARRFRME R 228 2. 1% ~2. 2% K5 955 1
WS RAF B A as N B A e £ 58 4
JE W37 R M DN g SR [T s m) LR IE M s
iR

£ B u e I B AR LI LB B2 TR
Y B A 4% XS 4 1 WSO IR L 4360
BETHE B — R U S OB Y
HAT A sl iR o th D g, R 5 10 min,
T 43 D6 B 0 5 B N T o e o il 2, RE R AE 7
R M A IR A O AN R R
P, Y0 5E W EE IS F 10 mg/L I 2R 1A OC R 8K
]3R5 0. 99 Lk b, i 4306 0 BE T T 52 I W O i

J BRI B RN 2.0 mg/Ly = R AHE
AR WO 35 (AT LA DA A o T 26, A 7
S TAR B A 251 O AR A R ot 2
SR TR AT L P A P R O A (B
B 22 R ) BEAT RE I RE R R MY 4
T IRFE] B N3 A il bR T o A R A 0
A SR, R o 5 A 1k A 35 7 e O R 0 B I R
1R R B AR A
2.6 SEBRAEAEYIE
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Table 6 Determination results of actual sample

KRR 6 Y 72 F- ¥ ¥ BE / (mg/L) PR 22/ (mg/L) A X B A 22/ % R/ %
iR K 0.018 6 0.001 6 8.6 92.8
Hi K 0.208 0.003 3 1.6 89.8

T K 17.2 1.6 9.3 95.8

HTIEIK 133 10 7.5 88.4

FE A K 0.719 0. 053 7.4 93.3

WK 0.082 8 0.007 4 8.9 93.4

¢ 6 Al AL, i 5 XS 3 IO S 4GS [N G N

A0 I 2 M T 22 Ao SIS R ) KRR AN A
BrEt A 2 min, X HLZROK Hb R OK AR 36 75 K
Tl % 7K #E 47 0 2 mF, A8 X AR o e 25 ik 2
1.6% ~9.3% , A 55 % 34 3] 88. 4% ~ 95. 8%,
K 5 P R T A 8 G R 1 0 A (o R o

2.7 EZBTENRARFEITL

PN /WS B T i X (ER U i I
M A5 R B R AE T A O Ol BE VR R OM
G F RGBT TR 584 A B LG R 4
Wk 7,

RT 2B HEEARFEERTLL

Table 7 Comparison of technical characteristics between two methods

Tatn A ER G TR OIE T
TE7F B %9 .S,05 (SCN™ N0, ™,
TP % B Co® (PO AU WM ATHLI e e R A T T ELR T B 6 AL E
SEF AR E A B Rk
S AETAL B
I AR ED 15 min HARER/NT 2 min
S BEEATHRE F TR A o ‘
: SRR 2 g R N —
Sodk e LA i ;ézﬁiﬁum | BT RE SR AR AT R K R B B R i 2%
G552 RIBEHL IR 22 R
N T B LR 2R XA A s - . A
i ) 24 SR 1 e A P A A 5 0 B AL 2 R AR 40 BT A B 4 % R B
W 5 45 S e Jndr ECEE R 60% ~ 120% Jidw B R 70% ~ 120%
el 2% AT e ] I KR 8 5 20 min
i 2k * T L P I 6 T e T R T
A A DI ik ) b A 15028 B 3, SEBLTE AMST R RE
BLI 52 (H S KRR A AE ™ B Tt Al R FHV0IE 4
3 dipfiEs Bk AT AL B

1) A6 9 s it S PR A S B A TSR 2
SR o BT 45 SR A R A AT SEME A GBI R 2
G305V AR T FE RN 45 AR BV 1Y AR AR . T
T Ak 0 b 9 o 0 S B KRR BRI 2 TR B - £ TR
52 7], P35 pH & 10~ 12, 7] $2 & 5 AL 90 15 77 1
R e MR AR PR

2) S G F OGS 2 B T A O
TR T, 6% T . SOT A S,07 7R
i R Ak AR B S0, , S0, X AN X N 190 ~
230 nm AR A 2 A B PR WOBCREPE | DT AR
ETHE, W BT AOM T WOBOE I R
ELAT ™ o b B (0 B A KRR T e A T
JNF 2 W B KR SE R O AT R AL B T A

3) ARG 5 WG T A48 AR T 5 D0 S R
PR TR S I A 4 AT T PR R T W T
Y Wy 118 R B0 B Y L 5 AR 3B RS Je B B, n) fef
2 S REHEVE ER I WS Qe ) 1

4) it 48 XA a3 RO IS A, AN T
TN ARG 5 e HE R R, AT S N
SO HR R PR A R BT, 1R A DU M
K R OK A TE TS K B A KB Ak 5 K
25 IR K A 22 Fh 2 B R Y R AR B, A X R
W 2Z 5 3 1.6% ~9.3%, Jn bk [0 Y & ik 5]
88.4% ~95. 8% , % J7 W ih A N 2 B P
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