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Determination of Acrylic Acid in Water by Sodium Carbonate — Sodium

Bicarbonate System Ion Chromatography
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CHEN Chen, ZHANG Ya-ni
( Tianjin Eco-Environmental Monitoring Center, Tianjin 300384, China)

Abstract; A sodium carbonate — sodium bicarbonate system ion chromatography method was
established for detection of acrylic acid in groundwater, surface water, domestic sewage, industrial
wastewater and other water samples. Sample collection conditions, sample pretreatment conditions,
chromatographic conditions and preservation conditions of standard solution were optimized respectively.
The water samples were purified by IC-Na column, IC-Ag column, IC-Ba column and C,; column, and
acrylic acid was separated by sodium carbonate — sodium bicarbonate eluent and AS22 chromatographic
column and finally determined by a conductivity detector. The detection limit was 0. 008 mg/L., and the
correlation coefficient of the standard curve was 0.999 9. The recovery rates of different types of actual
water samples were 92. 0% - 115% , and the relative standard deviations of six parallel determinations
were 1.2% —6.5% , indicating that the method had the advantages of low detection limit, good linearity
of standard curve, high accuracy, good precision, simple steps, high analysis efficiency and low

experimental cost. The method can adapt to acrylic acid determination in different types of water samples
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and has a good application prospect in the field of environmental monitoring.
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sodium carbonate — sodium bicarbonate system
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Fig.1  Chromatogram of eluent concentration experiment
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Fig.2  Chromatogram of flow rate condition experiment
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Fig.3 Results of sample storage time experiment
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Fig.4 Results of sample storage temperature experiment
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Fig.5 Results of sample storage pH experiment
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Fig. 6 Results of pretreatment column selection experiment
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Fig.7 Experimental results of storage time of acrylic acid

standard solution

2.5 TJikltERE

B e B2 0 0. 010 ~ 1.00 mg/L (14 P I i A HE
F A, A3 B bR 2 1] 5 77 B FIAR 5C R r s A7
RE T YCHBED 0. 030 mg/ L F) A I B 2 FLIBR ¥ R
FHER I BR , LA 4 A5 A6 BRAE D J7 05 R BR L 45
W, SR LR FRN], IR A5 v fh e 2t R
4 DE T BR AR 6 RO K T4 B ofiE) (GB
5749—2006 ) . { A7 i A 2 Tl 35 G Wy HE b o)
(GB 31571—2015) S s g Tolk 75 By kbR
#E) (GB 31572—2015) Ay U I 2K

F 1 AR 2R A H BR
Tab.1 Standard curve and detection limit
W H ZER
[ ) 7 y =0.232x —0. 000 294
HRRE 0.999 9
KB/ (mg - L") 0.008
7 T/ (mg - L") 0.032
GB 31571—2015 [R{i/(mg - L") 5
GB 31572—2015 fR{E/(mg - L™") 5
GB 5749—2006 FR{f/(mg - L™") 0.5
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Tab.2 Results of precision and accuracy experiment
5 H K i K i EREREYN _ Tk ok _
JEAE IbRkE JEAE IbRkE JEAE IbREE JEAE IbREE

1 0.047 0.107 0.100 0.192 3.64 8.14

2 0.053 0. 100 0.095 0.187 3.67 8.36

Mgk 5/ 3 0.048 0.094 0.100 0.188 3.80 8.42

(Urf HL%‘) 4 ARl 050 | M T 00s | 0.2 | o.iss | 3.7 §.27

5 0.055 0.090 0.096 0.207 3.81 8.23

6 0.054 0.092 0.097 0.192 3.72 8.24

HS A Al 22/ %o — 6.5 — 6.3 3.2 3.9 1.9 1.2

SEE/ (mg - L") — 0.051 — 0.096 0.967 0.192 3.73 8.28
fintreE/ (mg - L") 0.050 0. 100 0. 100 4.00
TR BN % 102 96.0 95.3 114
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115% Z 18], UEW] 5 3418 F T AN TR 28 UK B o P 94 R
I E
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Tab.3  Actual sample experiment results
g H ol bl I K | HETSTRK | ARTETSK | BBERK | SIRBOK | ARk
SeRkER/ (mg - L7Y) ARHH e 0.088 0.194 1.62 5.16
JNARAESL/ (mg - L71) 0.046 0.048 0.203 0.408 3.53 9.98
hnkre/ (mg - L) 0.050 0.050 0.100 0.200 2.00 5.00
SR EHRCR % 92.0 96.0 115 107 95.5 96.4
3 Lk 139.
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