35 5 Vol. 35 No.5

2019 10 Environmental Monitoring in China Oct. 2019
1 23
1. 515041
2. 515063
3. 515041
- - ( SACFS-8)
SAC-LFS-S o
425~435.420~435.420~440.415~440.415 ~ 445,410~ 445,415 ~ 450,410 ~ 450,455 ~ 495.410 ~
455.405~455.450~ 500 nm 12 ; N 450~ 500 nm
(1455 ~465.480~495.450 ~490 nm 3 ). : SAC-LFS-S
0. 100~3. 00 mg/L 0.025~0.033 mg/L; N
73.4% ~108. 8% 0 SACLFS-S
1 X830.2 TA : 1002-6002( 2019) 05-0142-09

DOI: 10. 19316/j.1ssn.1002-6002.2019.05.18

Formaldehyde Determination by Optimized Spectral Absorption Curve-Linear Fitting Slope-Spectrophotometric Method
WU Yue' LAI Yongzhong®*

1.Department of Natural Sciences Shantou Polytechnic Shantou 515041 China

2.Guangdong Province Marine Biotechnology Key Laboratory Marine Biology Institute of Shantou University Shantou 515063
China

3.Shantou Environmental Monitoring Station Shantou 515041 China

Abstract: The accuracy of spectral absorption curveinear fitting slope-spectrophotometric method ( SACHFS-S) was not good enough
for formaldehyde determination in surface water samples while it can be improved by appropriate reference wavelength ranges. The
measuring wavelength ranges were screened based on better accuracy of surface water samples with different turbidities blank samples
and method detection limits. Results showed that 425-435 420-435 420440 415440 415-445 410445 415450 410450 455-
495 410455 405-455 450-500 nm can be used as measuring wavelength ranges and 450-500 nm was further studied for its smaller
and better precision of blank samples” results. The SAC—LFS-S method with measuring wavelength range 450500 nm and three
reference wavelength ranges (455465 480-495 450-490 nm) the linearity range of which was 0. 100-3.00 mg/L had good method
detection limits( 0. 025-0. 033 mg/L) . When optimized SAC-LFS-S method was used to determine actual samples the yellow reaction
products did not generate and the not detected results were matched to the experiment phenomenon. Compare to SAC-LFS-S method
the optimized SACLFS-S method with recoveries 73. 4% to 108. 8% was more suitable for formaldehyde determination in surface water.
Keywords: formaldehyde; acetylacetone; spectral absorption curve; linear fitting; slope; turbidity; spectrophotometric method;
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2 4 N
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7o 5~ 7 1
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4 3 N
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2.3 N N ; 4 (-0.003 ~
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4( 450 ~ 500 4
nm) 3 ( 0.000 ~0.019
0.9999( 4) . mg/L 73. 4%~ 108. 8%) 4
( RSD o
5 (n=4)
Table 5 Results of Longdu river water samples
0. 400 mg/L
/ / RSD/ / RSD/ / RSD/
nm (mg/L) % ( mg/L) % % %
3 0.028 16.7 0.048 15.7 99. 4 2.0
455~465 0.021 31.0 0.001 50.0 99.2 2.9
4 480~495 0.018 30.2 -0. 003 111.5 99.1 5.3
450~490 0.020 18.9 -0. 003 63.0 98.8 2.3
1 0.016 134. 6 0. 230 2.3 93.7 1.9
2 0. 003 146.2 0.039 14.7 95.5 0.9
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6 (n=4)
Table 6 Results of Guanshan river water samples
0. 400 mg/L.
/ / RSD/ / RSD/ / RSD/
nm (mg/L) % (mg/L) % % %
3 0.028 16.7 0.048 3.2 100. 6 3.0
455~465 0.021 31.0 -0. 002 53.2 102.2 3.7
4 480~495 0.018 30.2 0. 006 11.2 101.5 1.5
450~490 0.020 18.9 -0.001 14.1 103. 1 2.0
1 0.016 134.6 0. 181 4.5 95.2 2.0
2 0. 003 146.2 0.032 5.8 99.6 3.0
7 (n=4)
Table 7 Results of Hexi reservoir water samples
0. 400 mg/L
/ / RSD/ / RSD/ / RSD/
nm (mg/L) % ( mg/L) % % %
3 0. 025 8.4 0.021 6.6 93.9 0.9
455~465 0.025 14.6 0. 003 11.2 93.7 2.0
4 480~495 0.018 16.0 ~0.003 44.6 93.0 0.7
450~490 0.023 4.1 -0.001 18.5 93.9 0.7
1 -0.001 -617.0 0.073 20.2 95.2 2.9
2 0. 001 86. 1 0.012 13.0 95.2 1.6
Preconcentration and Spectrophotometric Determination
of Trace Amount of Formaldehyde Using Hollow Fiber
Liquid—Phase Microextraction Based on Derivatization
B _ by Hantzsch Reaction J . Journal of the Iranian
Chemical Society 2017 14(4): 763-769.
( SACHLFS-8) 4 HPLC
o 3 I
2013 3(4): 360-362.
450 ~ 500 nm YE Jian WANG Xian YU Tao. Simultaneous
o Determination of Trace Formaldehyde and Acetaldehyde
SACHLFS-S in Waterr by Precolumn Derivation High—Performance
Liquid Chromatography J . Journal of Environmental
. Hygiene 2013 3(4): 360-362.
5 —
( References) : -
2014 33(5): 597-600.
! YU Wenjia WEI Biwen ZHENG Yi et al. Rapid
+ OB 3838720025 Analysis of Aqueous Migration of Formaldehyde by
2002. Dispersive Liquid — Liquid Micro¥xtraction and High
2 Performance Liquid Chromatography-Tandem Mass
A I 2014 33 Spectrometry J . Chinese Journal of Analysis
(4): 70-76. Laboratory 2014 33(5) : 597-600.
CHEN Yunnan ZHANG Yu QIAN Shu et al. 6 PENGB ZHANGJH WU CH et al. Use of lonic
Determination of Formaldehyde —Acetaldehyde and Liquid—Based Dispersive Liquid-Liquid Microextraction
Acrolein in  Water by Static Headspace Gas and High-Performance Liquid Chromatography to
Chromatography J . Sichuan Environment 2014 33 Detect Formaldehyde in Air Water and Soil Samples
(4): 70-76. J . Journal of Liquid Chromatography & Related
3  GANJIKHAH M SHARIATI S BOZORGZADEH E. Technologies 2014 37(6): 815-828.



149

10

11

12

13

14

BOLOGNESI L. DOS SANTOS E ] ABATE G.
Determination of Formaldehyde by Flow Injection
Analysis with Spectrophotometric Detection Exploiting
Brilliant Green — Sulphite Reaction ] Chemical
Papers 2015 69( 6): 791-798.

MOHD GHAZI R AHMAD W A. Development of
Formaldehyde Detection Method Using Onion Juice as
Chromogenic Agent ] Desalination and Water
Treatment 2014 52(4-6) : 1 093 100.

. Nano—Au/POPD/Au
J .
2013 32(12):

WEI Shoulian

1 492-1 496.

CHEN Hongbin LIU Ling et al.

Electrocatalytic ~ Oxidation and Determination of
Formaldehyde on Nano Au/POPD/Au Electrode J .
Journal of Instrumental Analysis 2013 32 ( 12):
1 492 496.

TRIVEDI D CROSSE J TANT I ]
Electrochemical Determination of Formaldehyde in
Aqueous Media Using Nickel Modified Electrodes J .
Sensors and Actuators B: Chemical 2018 270: 298-

303.

et al. The

2014 50(1): 50-53.
GAO Minghui ZHOU Shilin  YANG Zhuoyuan et al.
Spectrophotometric Determination of Formaldehyde in
Water Sample with Amino Acid — Acetylacetone J .
Physical Testing and Chemical Analysis Part B:
Chemical Analysis 2014 50( 1) : 50-53.

2009 36( 1) : 98-100.
ZHANG Hong XIE Ling LAI Yongzhong. Study on
the Effect of the Turbidity of Water Sample to

Formaldehyde Content and Corresponding Deduction

Way J . Guangdong Chemical Industry 2009 36
(1): 98-100.

J. 2015 41(3): 46-49.
ZHANG Shuxin CHAI Xinsheng TIAN Yingxin.

Determination of Low Content Formaldehyde in Textiles
by Dual Wavelength Spectrum ]
Finishing 2015 41(3): 46-49.

Dyeing &

2015 31(6): 91-96.
LAI Yongzhong WANG Yigang. Effect Elimination of

15

16

17

18

19

20

21

22

23

Turbidity on Results of Formaldehyde in Drinking
Source Water Samples J . Environmental Monitoring

in China 2015 31(6): 91-96.

I 2016 32(22):
148-152.
LAI  Yongzhong  GUO Yan. Determination of
Formaldehyde in Water by Absorbance Variation of
Unit Wavelength—Spectrophotometry Method J . China

Water & Wastewater 2016 32(22): 148-152.

© HJ 601—2011 S .
2011.

: GB 7467—1987 S .
1987.

J. 2011 33(1): 45-46.
DUAN Hui ZHANG Dan. Application of the
Centrifugal Sedimentation Method for the Measurement

Surface Water ]
2011

of Ammonia Nitrogen in

Environment and Ecology in the Three Gorges

33(1): 45-46.

© HJ 671—2013 S .
2013.

J. 2012 22(6):
1 310.

FU Xuehong. Comparative Study on Determination of

1 309-

Fluoride in Water by Dual — Wavelength and Single
Wavelength Methods J
Laboratory Technology 2012 22(6) :

. Chinese Journal of Health
1 3094 310.

I
2016 36(5): 1 396-1 399.
WU Huiling HU Zhanbo CHAI Xinsheng et al.
Rapid Detection of Ammonia Nitrogen in Water with
Dual-Wavelength Spectroscopy J . Spectroscopy and

Spectral Analysis 2016 36(5): 1 396-1 399.

J. 2004 14(3): 381-382.
LI Wei. Effect Elimination of Turbidity on Measurement
of Cr( VI) with Dual Wavelength Method J . Chinese
Journal of Health Laboratory Technology 2004 14
(3): 381-382.



150 35 5 2019 10
2012 26(10) . 2730 35. (VD)
LAI Yongzhong WANG Lianggen. Influence on Test J. 2015 35(5): 7-5.
Results of Reduce the Turbidity of Wastewater of Cr GUO Yan  XIAO Lianghong LAl  Yongzhong.

24

25

26

27

( VI) by Two Kinds of Dual Wavelength Method J .
Chemical Engineer 2012 26( 10) : 2730 35.

2014 43(11): 3639 43.
LI Lingling CHEN Haixiang CHAI Xinsheng et al.
Determination of Hexavalent Chromium Content in
Leather by Dual-Wavelength Visible Spectrophotometry
J . China Leather 2014 43(11): 3639 43.
J. 2012 31(1): 172-
177.
LAl Yongzhong. Effect Elimination of Turbidity on
Diphenylcarbazide Spectrophotometric Measurement of
Cr( VI) in Waste Waters ]
Analysis 2012 31( 1) : 172-177.

. Rock and Mineral

J. 2012 28(4): 4547.
JIANG Ran CHAI Xinsheng ZHANG Cui

Effects of Spectroscopic Uncertainties on Total Nitrogen

et al.

Quantification J . Environmental Monitoring in China

2012 28(4): 4547

28

29

30

Establishment of Absorbance Variation of Unit Wavelength
—Spectrophotometry and Its Application in the Detection
of Chromium ( VI)
Metallurgical Analysis 2015 35(5): 7-15.

in Environmental Samples ] .

- Cr
(VD) J. 2016 32
(6): 9599.

WU Jianyuan LAI Yongzhong LU Guoyong et al.

Effect Elimination of Turbidity on Cr( VI) in Waste
Water by
Wavelength Spectrophotometry ]
Monitoring in China 2016 32( 6) : 95-99.

Optimized ~ Absorbance = Change Per

Environmental

J . 2016 44(13): 149-
151 176.
PAN Fenggin. Determination of Total Phosphorus in
Water Samples by Absorbance Variation of Unit
Wavelength — Ppectrophotometry ] Guangzhou

Chemical Industry 2016 44( 13): 149-151 176.

: HJ 168—2010 S .
2010.



