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Determination of Trace Copper by Flame Atomic Absorption Spectrome-
try with Surfactant Sensitization

MAO Airong, YAO Yao, CHEN Liang, CAI Zhaosheng’
(School of Chemistry and Chemical Engineering, Yancheng Institute of Technology, Yancheng
224051, China)

Abstract: A new type of cationic surfactant, 3-dehydroabietylamino-2-hydroxypropyl trimethylammo-
nium chloride (DHAHPTMA ) , was prepared, and used as a sensitizer to establish a new method for
determination of trace copper in water. The effects of the working conditions of instrument, the type
and dosage of surfactant, the type and dosage of medium, and the co-existing ions on the determination
of copper content were investigated. Moreover, the mechanism of sensitization of DHAHPTMA was
preliminary discussed. The experimental results indicated that the detection limit was 0.002 mg-L"', the
linear range was 0.01~1.40 mg-L", the relative standard deviation (RSD) was less than 2.6%, and the
recoveries were 98.7%~101.4%.
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Fig.1 Structural formula for DHAHPTMA
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Tab.1 Results of orthogonal experiment
S LT HL A /mA LA/ (L-min™) PRBEAN i /mm W g

1 2.0 1.6/6.0 4.0 0.104

2 2.0 1.8/6.0 6.0 0.126

3 2.0 2.0/6.0 8.0 0.096

4 3.0 1.6/6.0 6.0 0.152

5 3.0 1.8/6.0 4.0 0.111

6 3.0 2.0/6.0 8.0 0.106

7 4.0 1.6/6.0 8.0 0.116

8 4.0 1.8/6.0 6.0 0.128

9 4.0 2.0/6.0 4.0 0.102

k, 0.326 0.372 0.317

k, 0.369 0.365 0.406

k; 0.346 0.304 0.318

K, 0.109 0.124 0.106

K, 0.123 0.122 0.135

K, 0.115 0.101 0.106

R 0.014 0.023 0.030
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F & 1.0 mL.
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Fig.2 Effect of DHAHPTMA dosage
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Fig.4 Standard curve of copper
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Tab.2  Analysis results of water samples

e/ (ug L) S/ (pg L) M B/ (ug L) [T /% RSD/%
10.00 20.28 101.6 2.6
10.12 20.00 30.40 101.4 22
50.00 59.48 98.7 1.8
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HWOGE RAMEXR R Lk IR 4=0.5199¢
~0.0029, 45 2% M 0.9997, ¥ it FR (3S/K) 4 0.002
mg L, INFx [ ZEAE 98.7%~101.6% 2 [a] , #H X} b
WEMR 22 AL 2.6% (n=6) o 735 ARG 2 I [ iR



10 -+ Jan. 2022

Plating and Finishing

Vol. 44 No. 1 Serial No. 346

P PR M ) R, HL R R A T BRI, PR
AP AR 38 T /K IR AR B P

&% 3k

(1]

(3]

B ok, VPR, ZRLLUE, 5. TR B AR T AR - AU R
T 1 R 5 K R (0], B A 5 - £ 2 43
F, 2012, 48(8): 987-988.

Mao A R, Xu Q, Li H B, et al. Determination of trace
copper in water by starch xanthate enrichment and flame
atomic absorption spectrometry[J]. Physical Testing and
Chemical Analysis (Part B:Chemical Analysis), 2012, 48
(8): 987-988 (in Chinese) .

Trih, BT IO IR WSO I E R gk A
[J]. Briie A gk, 2021, 30(6): 49-50.

Yin J, Lv Z J. Determination of iron and copper in mush-
room by flame atomic absorption method[J]. Quality
Safety Inspection and Testing, 2021, 30(6): 49-50 (in
Chinese) .

SETEE, THR, &5i3E, & TR M g PEE A
A — Ji - WA 3 v 0 7 7K e ] 2 (0], B A 3
A2 430F, 2020, 56(2): 221-225.

Gong A Q, Ding B D, Jin D Q, et al. Determination of
copper ion in water by magnetic solid phase extraction
with surfactant and atomic absorption spectrometry[J].
Physical Testing and Chemical Analysis (Part B: Chemi-
cal Analysis), 2020, 56(2): 221-225 (in Chinese) .

[4]

(3]

(6]

(7]

VEHEAR, B0, Tk AR, 45 . R R 7E KO S5-I
2P SO E PR SE (0], 20 BT Rk 222 4z, 2005, 21(5):
536-538.

Pang Y H, Ma X, Ding Y S, et al. Study on the enhance-
ment of surfactant in flame atomic absorption spectrome-
try[J]. Journal of Analytical Science, 2005, 21(5): 536-
538 (in Chinese) .

FAEgA, A, REETRE, 45 SRS PR X2 -k
KNG T ORI S R T B RN AT S (0], i e S
SCREAHT, 2007, 27(9): 1858-1861.

LulJ S, Tian J Y, Du B X, et al. Study of the sensitizing
effects of surfactants on the determination of aluminum
by air-acetylene flame atomic absorption spectrometry
[J]. Spectroscopy and Spectral Analysis, 2007, 27(9):
1858-1861 (in Chinese).

T, . FLAETR] OP MR- JOHA TR RSO3 2 22
2R HR R [J]. A6 THOR 5T %, 2005, 34(5): 28-29.
Yuan X, He B. Determination of micro copper in tea by
FAAS with emulsifier OP as sensitizer[J]. Technolog y
and Development of Chemical Industry, 2005, 34(5): 28-
29 (in Chinese).

KMy, IR, B E, 45 3-IA B I dE-2- 8N 3L =
HEAMH R B T[] A=A 5. 2009(9): 549-552.
Zhu X M, Cai Z S, Yang C S, et al. Study on the synthe-
sis of 3-rosinamino-2-hydroxypropyl trimethylammoni-
um chloride[J]. Chemical World, 2009(9): 549-552 (in
Chinese).



