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Determination of polycyclic aromatic hydrocarbons by
MSPE-HPLC-UV-based on covalent organic frameworks
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Abstract: A novel magnetic covalent organic framework (Fe; Oy
@COF-SCU1) was prepared via a facile method, and was used
for the magnetic solid phase extraction (MSPE) of eight polycy-
clic aromatic hydrocarbons (PAHs) from dahongpao tea soup.
which were analyzed by high performance liquid chromatography-
UV (HPLC-UV). Fe; O, @COF-SCU1 was characterized by elec-
tron scanning microscope, electron transmission microscope,

X-ray diffraction, nitrogen isothermal adsorption and desorption,
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and Fourier transform infrared. In this experiment, the composi-
tion of Fe; Oy @ COF-SCUI1, the adsorption and elution condi-
tions of MSPE were systematically optimized. and the qualitative
and quantitative analysis method of PAHs was established. Under
the optimal conditions, all the 8 PAHs obtained a good linear re-
lationship, and the correlation coefficients were larger than
0.998 7. The detection limit (LLODs, S/N =3) and quantitative
limit (LOQs, S/N=10) were in the range of 0.10~0.40 ng/mL
and 0.33~1.34 ng/mL, respectively. The proposed method for a-
nalysis of PAHs was successfully applied to the analysis of da-
hongpao tea soup. The standard recovery and relative standard
deviation were in the range of 74 % ~106% and 1.20% ~8.50% ,
respectively. The results showed that Fe; Oy @ COF-SCU1 could
be used for easily and rapidly extraction of trace PAHs.

Keywords: covalent organic framework; magnetic solid phase ex-
traction; high performance liquid chromatography-UV; polycy-

clic aromatic hydrocarbons
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1.2.3 BAWEREKME S 4> 3 FRE Flu, Phe, Ant,
Flt,Pyr.BaA .BbF,BaP #7 i K5 81 2 0.000 1 g, JHZ I
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We B 43 R 4.00,2.00,1.00,0.50,0.25,0.10 pg/mL [

/A\4

il

65



66

2L 57 SAFETY & INSPECTION

WER W . W LREWE T 4 C ks h Az .

1.2.4 FEMATALFL 0.5 g KELHIZSH N A 120 mL JF /K
i 3 min, 259 M 0.45 pm PRI IR R A EE R A .
1.2.5  REMEEAAEBGE R A B 56 R E A 3R
B BTR 8 10 mg %2 0 R AS ORI A 40 mL PAHSs
JFRKAE T B E 3 min {81 53 A7 4 55 R 1 A R S A3 B Al
0 o R AT R R SR K R TP A B IR R BR BB R . A
2 mL “E P E—Z I URFRLE 10 4 5E 4 min, P pe /i
Wt PR AN RS R E 200 L, R 3 A E & & 500 pl,
% 0.22 pm fALUE B 08 L B 20 L T HPLC 4347,

FeCl, * 6H,0
e

+
CH,COONa

HN~()-NH,

oto —

cfkaj/ku C

0" Cl

Fe,0,@COF-S
PAHs

FSii
B 1 Fe O, @COF-SCUI # # 4 % MSPE-HPLC-UV
%t PAHs = % B

Schematic diagram of the preparation of Fe; O,
(@ COF-SCU1 and the detection of PAHs by
MSPE-HPLC-UV
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Figure 1
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(¢) Fe,0,MYTEME
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Figure 2 SEM images and TEM images of Fe; O, , COF-
SCU1 and Fe; O, @ COF-SCU1
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Figure 3 Magnetic hysteresis loops of Fe; O,and
Fe; O, @COF-SCU1
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Figure 4
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Figure 5 XRD patterns of Fe; O, , COF-SCU1 and
Fe; O, @ COF-SCU
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Br.angk 1 §i7s .8 fft PAHs 3153 8] R 4F (R M5 & L A 56
ZHB=>0.998 7, # W B (LODs, S/N = 3) I 5 H [
(LOQs,S/N=10)43 %]k 0.10~0.40,0.33~1.34 ng/mlL,
2.5 EERFEmMBISH

P HE ST N TR ZR %k 8 ff PAHs 94>
Mk, 50 £, RAWEXZHTN Ant 9 F =N
0.471 2 ng/mL, =AM PAHs KA . 43 518 ik B R
2,10,20 ng/mL 1) PAHs JE & s 1t 7 W8 A7 00 A 5108038
B, EA 3. W3k 2 iR, 8 B PAHSs (1 °F- 2 |l il R 78
7455 ~106 % , A bR MR 250 1.20%6~8.50% . B 7 K
RECHIAS G 43 AW B Ry 2,10 ng/mL ) PAHs 1R
BPRHE T SO LR @R 1 R IR A R R B X
J7 15 0 2 3 BT RS I SR, R T T R TG VR B ) PAHLs,
3 &k

W 1R 5 1 5 R S #1467 Fey O, @ COF-SCU1 3
s HAE W B3, 22 37 MSPE-HPLC-UV 3 #9147 43
A PAHs (W01 5 . %07 BB TS D 6

x1 FENEZUEFR.GUECERE MAXRH ALHRMESR
Table 1 Linear equations, linear ranges, correlation coefficients, detection limits, and limits of quantitation
LT/ ot B/ bR/
i 2ok AH K 2 EL
(ng * mL™1) (ng * mL™1) (ng * mL™ 1)
Flu y=215 666x+1 182.6  2.50~450.00 0.999 4 0.40 1.34
Phe y=432 117x+2 032 0.45~450.00 0.999 7 0.10 0.33
Ant y=972 257x+16 572 0.45~450.00 0.999 8 0.10 0.33
Flt y=2380 805x+2 786.1 1.05~450.00 0.999 8 0.15 0.51
Pyr y=0661 449> —1 347.4 1.05~450.00 0.999 4 0.13 0.45
BaA y=1643 8942 —3 860.3 1.05~450.00 0.999 2 0.15 0.51
BbF y=2384 824x—2 530.1 0.75~450.00 0.998 7 0.11 0.36
BaP y=2389 549x —2 594.9 0.75~450.00 0.998 9 0.17 0.56

R2 KROBERP 8 F PAHs BMARE YR B IR AR ZE

Table 2 Spiked recoveries and RSD of eight PAHs in dahongpao samples %

o 2 ng/mL 10 ng/mL 20 ng/mL

ElES RSD El&ES RSD Al g RSD
Flu 77 7.79 82 3.57 74 2.21
Phe 76 2.18 77 5.87 83 7.85
Ant 88 6.95 81 5.57 87 8.50
Flt 94 3.73 80 2.08 83 5.33
Pyr 106 4.78 89 1.20 82 4.20
BaA 105 7.03 82 6.69 78 5.29
BbF 97 6.81 80 5.48 79 2.23
BaP 87 3.00 82 5.00 84 4.77




&M | Vol.35, No.11

80
jun)
I 60
=
Wz
= £ 40
= E
= §
£ 20
o
%
[a=1
07 L L I
10 15 20
s [
Time/min

a. BAMFR b, kR 2 ng/mL . IR 10 ng/mL
B 7 KRaodaRHmANRERE PAHs ¢4 &% B
Figure 7 Chromatogram of dahongpao samples with

PAHs of different solubility
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