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Determination of Phenolic Compounds in Water by Solid Phase Membrane

Extraction Coupled with Ultrasonic Assisted Desorption and Derivation
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Abstract: A new pretreatment technology of phenolic compounds analysis in water was
established. When the pH value of the water sample was 3-4, the extraction of phenolic
compounds in 500 mL water sample could be completed in 5 min by using SDB-XC solid
phase extraction membrane. Then the folded membrane was put into a reaction bottle,
in which five fluorinated benzyl bromide solution was used as the derivatization reagent
to complete the elution and derivatization of phenolic compounds on the membrane by
20 min ultrasound. HP-5MS column (30 m>0. 25 mmX0. 25 um) was selected as ana-
lytical column, the detection could be completed within 10 min by using negative chemi-

cal ionization source. In this method, the selection of membrane, the control of acidity,
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derivation condition, ultrasonic condition and interference situation were analyzed and

optimized. The results showed that the correlation coefficient of each component was

greater than 0. 997 in the linear range of 10-200 pg/L. The recoveries of different con-

centrations were 70%-107% ., and the relative standard deviations were 3. 8%-10. 4 %.

Some phenolic compounds were detected in actual samples by this method. The method

can achieve the rapid extraction, synchronous elution, low pollution and high sensitivity

detection of samples.

Key words: water; phenolic compounds; solid-phase membrane extraction; ultrasonic

desorption and derivation; gas chromatography-negative chemical ionization mass spec-

trometry
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Table 1 Main qualitative and quantitative parameters of derivative products
o % B I 1] T~ 5 T B i ERET SHET
Retention Molecular weight Quantitative ions Reference ions
Compounds
times/min of derivative products (m/2) (m/2)
2-F gy 4. 833 288 107 —
4-F gy 4. 990 288 107 —
2,4~ H LR gy 5.317 302 121
2- A 5. 350 308 127
4-54-3- B 3 2R 1y 6.077 322 141 —
2, 4- AR 6. 340 343 161 163
2.4,6- = KB 6.835 377 195 197
2,344 6-PU S R 8.237 411 231 229,233
T 54 9. 498 446 267 269,271

1.3 #HFALE

W SDB-XC [ AH 25 B 25 6 B8 =X [ A 2
Bk ® B AR 5 mL S 6.5 mL P i Fi
10 mL g7k #4716 4k, SR¥FIE A A 3~5 mm
ALK . 7E 500 mL K RE (TS B 25 DT TE
PRI YD) I ABERRIE W (1 = 1,V = VDI
JKHFE pH 3~4, L% 100 mL/min ) 3 3 i 48 %%
B, ZEICSE B AR SE Rl FL A5 2 2 min, B
RITZE AR AP A 2 mL i, 200 pL
10 %0 TR FLTRIF WO 10 L 30 %K, CO, 1K »
i U i TR R P G AR

WE KB 40 C L H2 4000, B A ZEHL
fii4E 20 min J5 B AT AR L i & & S L B0
L0 mL W W4 HRES A &
ET.UFECEERE 1 mL, 5 M 6571k
=3 ey Al
1.4 BAFIRERESEOS &

1026 FLRUR IR BRI 1 g 960 SE VR A
F 10 mL DY R b AR IR ORAE

30%K,CO, ¥ M. FRHL 3 g K.CO, % F
10 mL4fi K,

FREUIE it 2R HE P T T N R 70 o, 732
RPN 1.0 mg/L B b5 e AT W . i
VR A LS 700 S PR AR B R 2 mL ik B B Ry
10~200 pg/L W br e 2 500 W, 4% I/ 1.3 15 4if
A R SRR T AL B
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Fig.1 Comparison of recoveries between two disks
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Fig. 2 Effect of water pH on recoveries
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2.5 FRiEH

BAEWAE 10~200 pg/L ¥ BTG EIN, H
LRMEA S R B EIRTF 0,997, [8175 (/K H in
N AL B PIhR HEVE T DA IGO0 R AV B VS I 7K
S T R B A T 1 R BRFT E BB . K
FERF R 500 mL, Yo iR Rl 2 mL CHPAE i ik
AiREECR 250 £ I A H R (S/N=3) .5 i B
(S/N=10) KM XS5 F 3£ 2. DL TOCCEA
MUK <<0. 2 mg/L 4K il TOC=4. 9 mg/L )

b T 7K kg A RN i B KP4 0 R 0. 1
0.2.0.5 pg/ L, A R B4 ASC 2 A5 0 v B2 1L 43 1)
25.0.50.0.125.0 pg/L, %ML AL 09 4% 1 it 47
A3 TS E8 R 70 %6 ~ 107 %, FH X A T A 22 0
3.8%~10.4%, LL TOC 4351k 18.4.32. 4 mg/L
(19 2 A>3 3R K R BEAR AT bR vk BE 0 A
A3 B 1 [ 050 ARG, X S 2R AR i T SR A s D
KRR B T vk AT R A3 A . DB EE AN
FH T 7™ 75 e 11 3t 46 7K R H A Tl K

®2 HHREEREMERSH

Table 2 Detection limits, quantitative limits and correlation coefficients
LE&w MG Hl Linearity 2% Z %L Correlation K B E R
Compounds ranges/ (pg/L) coefficients(r?) LODs/(png/L) LOQs/(png/1)
2- F Ty 10~200 0.997 0.014 0.042
4-H1 iy 10~200 0.998 0.015 0.045
2,4~ B Ty 10~200 0.997 0.014 0.042
2-FE R By 10~200 0. 997 0.016 0.048
4-58-3-H B R Wy 10~200 0.997 0.012 0. 040
2, 4- " EOR 10~200 0.997 0.013 0. 042
2,4,6- =S KB 10~200 0.998 0.014 0. 046
2,3.4,6-PU S ZE My 10~200 0.999 0.016 0.048
LA 10~200 0.999 0.015 0. 045

2.6 XEEHERIW

SR AR 7325 43 AT AN [) e 388 1 K B 35 40
fA R H R 3 S TOC #5845k 0. 78,
1.39.3. 14 mg/L W HFE 547 A [R) V& BE /) in b

BT FL IR AE 7090 ~108 0 Z 1], 45 R 51 F
3. R 3 PRUEUIN] T 2R TT R )Tz R
15 e e BE o FE AR N5 23 B 45 SR Sk 1 3% 05 1 10
AT

R3 HERMEENRITER

Table 3 Detection and spiked results of real samples

TR S Spiked

concentrations/ (pg/L)

5 {5 Measured
values/(pg/L)

V&S

Recoveries/ %

&Y A U Sample
Compounds concentrations/ (pg/L)
2- H Ty 1. 22
0.78
A1 -
1. 38
2,4-Z IR By 2.36

0.

0.

10 0. 96 72.8

20 0.74 75.6
.40 0.31 78.6
.10 0.77 77.0
. 20 1.12 71.2
.40 0. 33 82.5
.10 1.74 70. 6
. 20 1. 46 72.8
.40 0. 29 73.4
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gk 3
[iaex’] FE v B Sample Jnkr vk B Spiked ) 7€ {8 Measured [
Compounds concentration/(pg/1) concentration/ (pg/1) values/(pg/L) Recoveries/ %
2-FA MKy 0. 24 0.10 0.26 76. 4
— 0. 20 0.16 80.0
— 0. 40 0. 31 77.5
4-50-3- 1 JL iy — 0. 10 0. 80 80.0
0. 20 1. 57 78.7
— 0. 40 0. 35 87.5
2.4 E AR 2. 31 0. 10 2.16 89. 6
0. 36 0. 20 0. 45 80.4
— 0. 40 0. 34 85.0
2.4.6- =AU 0.10 0. 90 90. 0
0.22 0. 20 0. 36 85.7
— 0. 40 0. 37 92.5
2.3, 4,6- DU — 0.10 0. 98 98.0
0.18 0. 20 0. 39 102. 6
— 0. 40 0. 36 90. 0
AW 0.29 0.10 3. 24 83.1
0.24 0. 20 3.61 82.0
— 0. 40 0.41 102. 5
3R [T st AR o R 2010,

AHIETE M P A R D0 K A A A
O S — 1 A T R B 22 U g R R S
e 1 B0 AL B WA K o A R R ) TR G S RIORS 4
JE L A PR B T FEAR TR I R . SR
s BER T ARV R G A 10 mL, PR AT A
FUGE TS 2 mL, AEHURE] 9 5 min. A P
AT A RO 20 min, 22T [ K0 B A v
7 1 TR R SRy e ] AR ) (e —
PR TS e o ROR B 7 Mr BOA A S B AG I 20 A
A AR B 9 B 1
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