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Determination of Sulfur Dioxide in Industrial Sulfuric Acid by High
Performance Liquid Chromatography

LIANG Chuyan, WANG Shihui, WANG Huimin, CHEN Xiaofeng, DENG Hangjun, CHEN Yao
(Zhejiang NHU Special Materials Co. Ltd., Shaoxing 312300, Zhejiang China)

Abstract: A high performance liquid chromatography (HPLC) for the determination of sulfur dioxide in industrial
sulfuric acid has been established. First, the industrial sulfuric acid sample was diluted under low-temperature closed
conditions, and adjust the pH using sodium hydroxide, while sulfur dioxide was converted to sodium sulfite. Then the
sulfur dioxide content in the industrial sulfuric acid was determined by HPLC. A SB-AQ column (250 mmx4.6 mm,
5 um) was used, and the isocratic elution was carried out with a 50 mmol/L phosphate buffer solution (pH=1.8) and
acetonitrile as mobile phase, under the following conditions: a flow rate of 0.6 mL/min, a column temperature of 30 °C,
and a detection wavelength of 195 nm. The method has high accuracy, good precision and high sensitivity. Under the high
concentration conditions, the spiked recovery of sulfur dioxide reached 107.98%, the relative standard deviation (RSD) of
was 0.55%, and the detection limit was less than 1 mg/L. It can not only quickly and accurately determine the sulfur
dioxide content in industrial sulfuric acid, but also provide a new idea for the non-destructive derivatization of samples
and the development of sulfur dioxide detection methods.
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PERE AT, SRy R (8 35 53 BT v v B IR P A [
R, AT 3E AT B AL B SO0 Tl SRR T Ak
G SRk FH T 2 SOR g vk AT Tl AR R Hh — 4 Ak
Bt 7 £ 0 A AT I, 5 2 A AR R 2 AR R Y
pH KT 6.0, A gk B0 %5 SAH (5 i (o FH . 1
M pH 23 5E ik & v AR A AR 2K, Al
A A 8 1T Bt PR LA RIS Bt R A 4 T L, (H
S AR SR O X Se O HLER AT A R L A
SRVE B T sk AT T s R b — E AR & =
Ao TR, 75 ZOR R DU AA 2R v ) — A A 2 o il
WAL &+, (BREH TRIARPAG S K
(B PR AR 5, 1T 2 (il ) T 3 A B AR A
RN VA TR AR 5 1 0 B RO I A7 A —
() SR B, PRI ki W ufe DA MERA I 2 Tk e v —
AL &

= AW AR {4 3 3 (high-performance  liquid
chromatography, HPLC) /2 | FH 14 I 47 i 7 [ %2 #H
FGR B AR 2Z 18] B 43 BE B8 A [R] 11 52 30 5325 70 B 1
— MOk, R AT R A B R v A |
I Z TR 2 —, RSB Ak 2 v i 3N

e Y F AR, A gT T HPLC &y T—Fp Tl
B AR SRR A A M I .

AR A KA PR AE AR IR, AR R
A LA B — A DL IR, 76K 7 AT LA i I
TR AR B T (HSO; ) M B FR R B T (S05” ), H
HOEBRERIY pK, 290 1.9, pK, 20 7.2. MR SE nh
R pH 2~ 3: pH=pK +g([ FLHemk /[ 4R 1),
MW pH 7E 3.9~5.2 Z [8], AR RV W b Y £ 2
B3R HSO, 5 MW B pH 7E 5.2~9.2 Z 1], W4
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B A BR AR, — ARG 4 (FUAS 439028 5 mL.
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B — 7 it i SR A BN A, FH A At K AR 7
P 1] e FE A 10 mol/L 1A B AL AN TR .

AV 5 R R A IR B R T & 2 °C, BL— 32 50.0
mL YA [ THE IR, (A 2/3 DRI
FE IR A T AT . A B R 20.0 mL 4K Tl
W, FAR I SE 22 %, BB S min. W5 FH TR 59 7% T B
2.0 mL ¥ HLER, 2218 I A FAE P, S S min. F
B 5.0 mL P il b iy SR AREI L, R AR
FFE 5 min. B AR I ZE, I E WA pH I H
NaOH #4717, HEW WK pH KT 9.5 J5, 51k
AR E AL . FRRIR AR 5, R WA 1
By 1 O T TV B R (R AT A TS WA R 1 JF i 5.
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J&, BEAGRE I AH.
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1.3.1 X e S A R B il

HERAFRELZ) 0.1 g(RE I 2 0.000 1 g) JC/K WA
PR e A, B2k R ), H % 2 100 mL 25
. RIS DB 2K VR E 25 $557, 19 B R §A
Xif BB SRR a, $E21 45 H.

B — 22 42t 19 0 A7 R 40 X6 B S AR a & 50 mL
b, M LKA ], B B vk B2 23 ) o
10.00, 20.00, 40.00, 60.00, 100.00, 200.00 mg/L H
AR R EPIGT B L
132 JInbRAe i AL

A3 2.5 mL HAT AR A A B v B 1 Tk
TR b BT PR b, JHrh— AU far b 38,
YERAEIRRE 5 05— 21258 A 10.0 mL — A LA
FRUESAR, 15 R IIAREE S 5 R S AN I BRAE &
PRI 1.2 TR DT AT AR B, A PR B ARSI
14 Bi%EH

3% H K SB-AQ (250 mmx4.6 mm, 5 pm); K5
W 254 DAD; & 9% 4 24 195 nm. LR B R 50
mmol/L, pH 4 1.8 MR — S0 SR 1 2% v i
NG RFL L 101 90)1E Ry Ui s AH 2E AT 45 B e i 5
HER 30 °C; iid 0.6 mL/min; PHAERE 25 ul.
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Table 1 Test results of sulphur dioxide at different cooling

temperatures
&Y WBYmL  RARREE/C BikE/(mg/L)
A 2.0 -2 692.58
0 690.86
2 691.75
5 625.85
10 510.25

M 1 455380, AR EAE—2. 0. 2 C W5
R, A & LT kA AR R, X 1R
M HNEREETE 2 °C LU, rIA S0k S fis A ad 72
th AR R B, MR IR EAE 5 C K UL BT,
TARAREI Y B i R, DR A i AR v, Bl
VR HIELEE Y HE R, AR AE B W . Y R
FERRAS, BRI DR, A, 256 % I,
BRI VR 2 C B RS,

22 BIEEHMRL
221 (g AE

A R B2 — P TCHLES Ak &4, e LAYE R
() C18 (it AR R, DN TR 2Lk 2 — o s
A YA BRI RE T @ FE. RS HE T I
WL ANAE C18 o3 41", HILIC (A% A", 24 %
(-NH,) a3 41", SB-AQ i #:" I+ HPLC %
A, g5 E 1R, B 1 AL SB-AQ (il 2
Sy BT B R B o AR .

SB-AQ e ik #E (i F BB R A T W B Rk
() /e I, 32— iR 1 JEORF S AR LA A
JEAES v AL B, AT 3k G PR 500 20 A B AR
IR Z IR AT LA SR AR fL S P PR R
L PR W V7 50 4 e 26 P+ O v A T 32 1, IR
pH(pH=1.5) JRaIAHI 544, /38R R B DL S 1A
FE P PE.
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Fig.1 HPLC chromatograms of sodium sulfite on

different chromatographic columns
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Fig.2 UV-vis absorption spectrum of mobile phase
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Fig.3 UV-vis absorption spectrum of sodium sulfite in

mobile phase

T AR AR N AL 1% P AL SO B, o8 SV A7 PR M
(R 3 Ar N A .

N T ARA R AR SR AL RN S 56 K2, A Sl AH e
FEWRTREL B2 v W O TR %558 1 AN pH Y
R — S S R R Z vh AR T, L BR R B X
AT a BYIIHAAEEIR, 73Hlanse 2 MK 4 s,

1% 2 AR 4 B IaCa R o, 2w — S
L BRIRZE Y pH /NT 2.5 I, SIEARR A RERY
RIS, 5% rhA A pH 7E 2.0 ~ 2.5 Z [, AR
PR SR T ARSI 3], (E R P BRR €015 U F) AN X
PRIERE/INT 1, W R FR BE 22, A1 W A B AT
P IE A OE A, 25 pH /T 1.8 I, WEAR AR
PRI AR PRI 1, B AL A2 pH #Y5E
M. 255 5 ) € i A 16 fek P i PR A7 i, 22 i
W pH 4 1.8 i Gl



%55 3]

TR R OO (R S Tl BRI H ) — A A AR

289

®2 AFEpHZEZHRKE TIRERNE RSERAYE
ik 45 R

Table 2 System suitability test results of sodium sulfite at

different pH of buffer solutions

wam O ke
(mmol/L) (mAU min)
SERRIR B4 50 3.0 ND ND
25 0.72 6.69

2.0 0.78 18.02

1.8 1.04 15.70

1.5 1.04 15.68

{E: “ND” fURARALH

Intensity/mAU

Intensity/mAU

150

100

50

60

50
40
30+
20t
10

pH=3.0

1.25

250 375 5.00
t/min

6.25

7.50

pH=2.5

1.25

250 375 5.00

6.25

7.50

23 FEFEE
23.1 kR

FE IR 1.4 WP SRR g vk, fF 1.3.1 T
il B B e 43 4 10.00, 20.00, 40.00, 60.00,
100.00., 200.00 mg/L 4 VBT FR £ 0T IR S WA T 1
ML, 75 2 I B ER M A9 HPLC (o35 18 DL e vk
B (mg/L) M A A A, 06 TH AR (mAU-min) i 20 A8 g,
22 AR UE I 2RI A 7 (RT3, 45 21 S0 B R B 1) 26
PEENT RS, 45503 3 JFs). 3 3 551 nl 0, I
BRERNAE 10.00~200.00 mg/L (1) 5 2 e J3 3 B Py £
PR E ZREU(R)IEF] 0.999 8, H I R EFIILIE X 2.
232 TkmimR b — A AER s

HF 1.2 15T b B A A AR 1.4 TR Y (i
BTN, 15 2 Tl R R H VAR 35 1 an k] 5 pir
N, Hop gk 1,2, 3 S Tl SRR H i Hofh 24
O 4 AR FREN. 1.2 TP 45 31 A3 48 VE TiR
AT v Al 2.3.1 TP A5 2 A AR R AN A 2R P T 7,
A4S TR AR ) B

Horr, 1.2 AT AR W — A AR R & R
ALHE DL WA BR: (1) 3 32 S R b ) 0 e A LA
e 2.3.1 TS 119 5 R A 3 S B R B ) 5 o
(2) 38 1 W0 Bt PR 0 CHELG) - I f: 126) A1 S8 AL
CRHXS 20 i it 64) AT A RN ¢ R AF 8] 1.2 i
A — AR i, 5 R a1

(A-1.458)x 64

= 694 6x 126 (1)

Wt 1.2 AT R SR & w1
ARV TR VR Tl G BR AR AL ] DL A5 31 Tolb i iR
o AR A, Wat(2):

t/min
120

100 F pH=2.0
80 f
60 f
40
20 b

Intensity/mAU

0 125 250 375 500 625 7.0
t/min

200
pH=1.8
150 |

100

Intensity/mAU

50

0 1.25 250 375 500 625 7.0
t/min

200
pH=1.5
150

100
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0 125 250 375 500 625 750
t/min

B4 AEpHZEHER T LERERAEEEE
Fig. 4 Chromatograms of sodium sulfite at different pH of

buffer solution

_(A-1458)x64 %V (2)
0.6946x126%x2
Horb wy AT AR TR R R AL TR R R, mg/L;
w ok Tl B R H Y — S A B T R, mg/L; A R T
MV BT R AR S ] S B R A ) 04 T A, mA U - min;
VR 1.2 B S WAARFR, mL.
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Table 3 Linear regression equation of sodium sulfite

R, WY o
aEY ) REZL R R
(mg/L) (mAU'min)
WAREREN  10.00 7.80  y=0.694 6x + 1.458 0.999 8
20.00 15.72
40.00 29.99
60.00 43.80
100.00 69.89
200.00 140.56
800 T
600 [
=)
E
E’ 400
i; 200
1,2
0
0 2,I50 5:00 7‘I50 10.00
t/min

Bs5 TUmERpeikE
Fig.5 Chromatogram of industrial sulfuric acid
H AR 2 Tl BRIR T — S T ik B, nse 4
JI 3.

T4 TUFRBPFH_SURREREVLER
Table 4 Test results for sulfur dioxide in industrial

sulfuric acid

234 MEE

07 ¥ VAR o R 3 ek 3 2 22 YO L AR IR Y
TAEARBR AT IR B, e B AR T vk, sk
7 U Tl Bt R 20 A7 BURE , 75 31 — SR Ab B 1) 5 1
W 5 Jin. e 5 55 mT AL, Jr vk A X o
2(RSD) A 0.55%, 3% B BHIZ J7 kG % B v, AL
PELF.
2.3.5 UERRE

07 ¥ W0 Y B 38 o 25 BN AR R S v AR
B 1 S FEAT IR B 1.3.2 T b O | A AL R e
JEE R AR i R IIBR AR i 4% R 1.4 330 i 3K
PEAT A3 BTk, 79 2 A6 RE i FUImAR R & — 4k
BRAGIRZE S, N2 6 FiR. hEE 6 45 nT %, AN
AR R BE A IR AR S TEDSCRAE 90%~110% 2
(], 16 BHIZ 7 I e B e, T LA R Tk e b —
LB A3 BT I

x5 “SUmMHBEENKLER

Table 5 Precision test results of sulfur dioxide

&Y EIHA/ (mAU-min) - p/mL  REHE/(mg/L)
AR 66.49 29.05 690.77
233 KiBR

715 I A H IR 38 o 3% 0 R IV A TR i ) o) R
AR BCRAS. BC 1.3, 1 T A R A T R A a,
DU Al K R R, X A T8 0 B, B F R XoF
HESH VAR RR 1.4 TR ALY 5 84T HPLC ik,
75 B AN [v] e 5 SVt i A %o R Y VAR ) W T L. A
FHE T T AR A TR By M TET AR 3 5 T, e e g 1) —
SEARBR Y o T E PERE R R (LOD), LAXT
PR 5 AR 0 T R Ay MR TR AR 10 A5 IS, i X Iz )
AR B i I A FR(LOQ). 4
By 03 4 g, 20 e mitss s, T
LB R TP A AR B R LOD 29°4 0.3 mg/L, LOQ £
7 1.0 mg/L.

&y WA BUREKEE/ (mg/L)  RSD/%
=Y 1 690.55 0.55
2 692.01
3 688.04
4 695.21
5 689.53
6 686.89
7 697.45

xo6 —HFUMHIEKERNILLER

Table 6 Recovery test results of sulfur dioxide

ISR R PRI s ot ik

HED ) (mgL) UL 1) (mgry T
A4 12.55 2.50 428.92 104.09
102.97 2.50 512.25 102.32
690.92 2.50 1122.83 107.98

23.6 JTEXTIE

2427 EFE GB 11198.12—1989) il v il
ARSI A ST TR R AR B T B R
M 25 5, Gn e 7 ) R i ERAR T A ) A
b, A BUAEAR, AH R0 LAkt e 15 D0 75 9 v 22 o
AT, TR AR S s R B A T, R X



%55 1 FEANRESE: RSO A E Tl SR h i — S bR 291
xk7 ARZELMEENERBHNIR T ETLE
Table 7 Comparison of two methods with different industrial sulfuric acid samples
[ bR A5
ST (7. 0V ¢ ¢
AR TR (mg/L) “FXIE/(mg/L) RSD/% ALK (mg/L) ~FI{H/(mg/L) RSD/%
RZ5NA 1 ER oA ER Al A 12.85 12.58 1.94
2 EN oA 12.25
3 A 12.46
4 ER oA 12.78
5 EN oA 12.55
Tkt R2 1 100.85 103.70 1.89 101.54 102.57 0.86
2 105.98 102.37
3 102.84 102.98
4 103.95 103.85
5 104.87 102.09
Tk RER3 1 800.54 797.58 0.66 804.32 802.88 0.35
2 803.02 802.89
3 799.25 801.67
4 795.63 798.98
5 789.45 806.54
A b B ] A Y L ) Ab, il i v i e ¢ 69.]
SRR BT A RS, R 7 v G T P 8 (2] RHn. Bl U AR IR e 8 0 T 2050 (I, 46T

22, AR Tl R, HPLC BRI AR £ A 5
EORAZTTIEA Z LU T, At PR AR, A
s

3 g

AMFFE T HPLC g7 T —Fill i Tolk #i iR
Hh AR B D7, AL B R R B, ik
TR L =, KSR B, 3 YR AR Tk AR
o AR IR A TR Ak, T HLR BN T
Tolbwila H — S ALs A T AL 5, b TR (L
& T BRRRTE N ) th AL B AE T Ab B 5 2 v i Bl
1) B BR800, SRRE S ) Jo BT A= Ab 3 A — A Ak
AR VAT R AR T T A S
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