el B RSINESZ IR m:

XRiPIZiis http. //www.aed.org.cn

N

SRFLCOFAA L T E AR ZEBUK 14 16Fh 2 3755 &

EAKE, AL, T, SKRPERH, ZEL0HT, XI5

FIHASC:

BRKE 2 A ]l 5K P BH L Z2 2057 X5 E. SFLCOFM R T BEAH AR UK AR 1670 Z2 A 55 K201 A0l 7855 82441, 2022,
39(3): 503-509.

TEZR R View online: https://doi.org/10.13254/j.jare.2021.0029

L] RO BR A A R

Articles you may be interested in

TR OB 35 I S 22 S8 g P 1 SR ] - 178 W2 B ARPALE
RARW, i, X, 5k, iR, 29t
LMV BRI 4] 2020, 37(5): 777-783  hitps://doi.org/10.13254/;.jare.2019.0386

eI T RBA H 438 22 R 5 005 YRR iE SR PP

JEIE, SRR, XIBRER, Wi, E I, TR, Pt

N B IR SR 2019, 36(4): 534-540  https://doi.org/10.13254/).jare.2018.0203
45 A 0 1%k 4 M r B R 11 T B e

TR, AL, BRI, i

LMV BFIR SIS AR 2017, 34(6): 550-554  https://doi.org/10.13254/j.jare.2017.0126
b A B DR 2R S AR LA 5T

TRE, R, VIR

AN FE S EREE AR, 2017, 34(2): 115-120  https://doi.org/10.13254/j.jare.2016.0263

Ve VR MR ) LA A o R i ) S L TSRS

XA, IR, PR
A FEIR G B2 2021, 38(3): 377-384  https://doi.org/10.13254/.jare.2020.0248



http://www.aed.org.cn/nyzyyhjxb/ch/index.aspx
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2021.0029
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2019.0386
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2018.0203
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2017.0126
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2016.0263
http://www.aed.org.cn/nyzyyhjxb/ch/reader/view_abstract.aspx?doi=10.13254/j.jare.2020.0248

2l %R 5 IR E = 4R 2022, 39(3): 503-509 Journal of Agricultural Resources and Environment

B, s, AR, 55 WL COF MRUTTT BARZEIBUK AR 1 16 B0 2 FR5FE1]. ll BSR4, 2022, 39(3): 503-509.
LUQY,LIMT, HE P Q, et al. Heteropore covalent organic framework for solid phase extraction of 16 PAHs from water[J]. Journal of '}

Agricultural Resources and Environment, 2022, 39(3): 503-509.

TFHFEF: OSID

WFL COF # A FEHZEBUKE R 16 EBIAFE T

SR, B, AR, RITIRC, RLAT, XGE R

(L HF MR RAAFFIR GRS 4B, KA 1300125 2. 4RV AR AT EBAR ™ it o1 2 48 4 PRI PR 42 0l F 0 S 30 =2 R L R B 3R BRI LR 4
BHIF I T, KA 300191)

W OE O TR AR TR S 2 RS R U Y AT O R VA R R A T A B LA RO B A L R (e
FL COFs) , i 4T HL 8% (SEM) X S ERATHL(XRD) A B AR £T 435 (FTIR ) FFLER 2253 BT A (BET ) X 44 R TR 35 R4t 14 ik
15T FRAE . T 25 19 5L COFs AR Jhy BT AH 2 B X0 Ak PRAE i (1 16 o 22 D5 R 1A 7 R R AT g 412 TR BN 25 6 SRR 35— T 1
1B (GC-MS) M ISR AT T8 B #r. 45 EM B AL COFs AMUHAT B A4S il BE 6 S5 0 B 2 i ARURN 55 A FLBR =R, HLIA)
A TR R (LA FL) BFLAR o 2 FL COF ATRL AT T T PR W B PR B KR Fh i) 16 R Z2 913593 , 15 min P BV AT 38 3 052 B
i B ARAEEOT IR 40f5 . £ 0.25~50 g - L7 R BESE P 5 (s m BLELA RAFIIZRMESC R (R°>0.99) , K 1 FR 4 0.04~0.08 pg- L™,
TR A8 H 82.3%~110.1% MMy 1] SR AN AR A HE BRAG L 8 S P4, 335 P T SR B KR vh IR 22 3405 SR v Afl i s AGnl «
FKHEIR  ZFUARE LA LA AL s AR 2050 B 5 &

PESHES:06582;X832  XEAMRER:A  XEHS:2095-6819(2022)03-0503-07  doi: 10.13254/j.jare.2021.0029

Heteropore covalent organic framework for solid phase extraction of 16 PAHs from water

LU Qiuyu'?, LI Mingtang', HE Peiqiao’, ZHANG Danyang®, JIANG Hongxin®’, LIU Xiaowei*

(1. School of Resources and Environment, Jilin Agricultural University, Changchun 130012, China; 2. Key Laboratory of Environmental
Factor Control for Agro—product Safety, Ministry of Agriculture and Rural Affairs/Agro—Environmental Protection Institute, Ministry of
Agriculture and Rural Affairs, Tianjin 300191, China)

Abstract: To provide a simple and efficient method to adsorb trace polycyclic aromatic hydrocarbons (PAHs) from complex, real samples,
heteropore covalent organic frameworks (HCOFs) crystalline porous material with two different kinds of pores was prepared through a
solvothermal method. The HCOFs structure and morphologies were characterized by scanning electron microscopy, powder X-ray
diffraction analysis, Fourier transform—infrared spectroscopy, and Brunauer—Emmett—Teller analysis. The ability of the HCOFs as a solid
adsorbent for 16 PAHs from real water samples was investigated. Based on gas chromatography—mass spectrometry analysis, the contents of
16 PAHs were detected after treatment with HCOFs. The experimental results indicated that the prepared HCOFs displayed intriguing
properties such as high crystallinity, large surface area, and high porosity, bearing both micro—pores (hexagonal) and mesopores (trigonal ).
This HCOFs can be used as an adsorbent for the rapid adsorption of 16 PAHs in environmental water samples. The absorption equilibrium
was achieved after only 15 min oscillation, while that of the enrichment factor can be up to 40 times more. The method presented suitable
linearity in the range of 0.25~50 pg- L™ for the 16 PAHs with a satisfactory regression coefficient (R*>0.99). The detection limits for the
method based on a signal—to—noise ratio of 3 were in the range of 0.04~0.08 pg- L. For the actual water samples, the recoveries of 16

PAHs ranged from 82.3% to 110.1%. These results demonstrated this method has advantages such as its simplicity, speed, cost—
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effectiveness, stability, and high sensitivity; moreover, this method is suitable for analyzing trace PAHs in water.

Keywords: porous material; heteropore covalent organic frameworks; solid—phase extraction; polycyclic aromatic hydrocarbons; adsorption;
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Table 1 Linear range, determination coefficient(R?) ,LOD and LOQ of 16 PAHs

1b&%) Compound R PEVEF Linear range/ (g L") BERBR MR LOD/(ug- L") EHELOQ/ (ng-L™") HXH5ER 2 RSD/%
NAP %% 0.25~50 0.997 2 0.04 0.10 5.21~7.08
ANY JE# 0.25-50 0.998 2 0.04 0.10 5.27~6.58
ANA J& 0.25~50 0.993 6 0.08 0.20 2.86~5.86
FLU %j 0.25~50 0.995 6 0.08 0.20 4.36~7.30
PHE 0.25~50 0.996 4 0.05 0.15 4.45~7.02
ANT 0.25~50 0.998 4 0.05 0.15 5.26~6.28
FLT %41 0.25~50 0.991 2 0.07 0.20 5.16~6.77
PYR i 0.25~50 0.993 4 0.06 0.20 4.03~7.35
BaA Z53F(a) 0.25~50 0.995 3 0.06 0.20 4.81~6.08
CHR Ji 0.25~50 0.994 2 0.07 0.20 3.24~6.23
BbF 783 (b) 7 14 0.25~50 0.997 1 0.06 0.20 2.46~6.44
BkF 789 (k) %< 14 0.25~50 0.995 8 0.07 0.20 3.26~5.42
BaP I (a) B 0.25~50 0.997 3 0.07 0.20 4.26~7.90
IPY Efi(1,2,3-cd)EE 0.25~50 0.994 3 0.06 0.20 5.01~7.56
DBA % (a,n) B 0.25~50 0.995 6 0.06 0.20 3.98~6.83
BPE 3 (ghi) ( —Z&i 4 0.25~50 0.994 2 0.06 0.20 3.68~6.81
Fz2 EERAEHER T 16T ERFTRNNE (FHEARERE 0=10)
Table 2 Detection results of 16 PAHs in real surface water samples(Mean+SD ,n=10)
FEH 1 Sample 1 FEH 2 Sample 2
L4 Compound A A0 Recovery/% e 8140 Recovery/%
Original content/ AN i It i Original content/ AN SIS
(pg L) Spiked 0.5 pg-L"  Spiked 2.0 pg-L” (pg-L) Spiked 0.5 pg-L"  Spiked 2.0 pg-L’
NAPZE ND 88.6+5.6 110.1+4.6 ND 100.3+5.2 100.6+6.6
ANY JE i ND 88.9+4.6 89.8+3.6 ND 84.5+4.6 94.2+4.3
ANAJE ND 106.3+5.2 90.1%7.6 ND 93.7+6.6 93.0+4.6
FLU % ND 83.243.6 89.4+5.2 ND 89.1+4.3 102.8+5.2
PHEJE ND 88.4+5.7 84.744.2 ND 87.3+4.1 94.1%5.9
ANT & ND 94.8+6.6 92.5+3.7 ND 94.0+5.2 90.0+3.7
FLT %¢ & ND 84.7+7.1 95.6+4.1 ND 93.6+5.1 84.3+3.9
PYREE ND 86.245.6 83.9+4.9 ND 95.8+4.1 98.1%5.2
BaA I (a) ND 99.7+4.3 84.846.9 ND 87.9+4.9 99.7+7.1
CHR Ji ND 102.0+3.9 85.9+3.9 ND 101.1%3.7 93.9+6.3
BbF R I (b) 5 ND 90.8+5.6 84.2+5.5 ND 90.8+3.7 92.245.1
BKF 2RI (k) 5% B ND 89.3+7.3 100.9+3.5 ND 95.1+3.9 92.8+5.2
BaP %3 (a) 28 ND 85.545.6 101.8+3.4 ND 96.6+6.2 98.4+4.9
IPYEiZE(1,2,3-cd)EE ND 82.345.1 103.8+6.3 ND 89.9+6.3 92.3+3.7
DBA — & Jf(a,n) ND 97.3+6.8 102.1+5.2 ND 86.9+7.1 89.3+3.5
BPE I (ghi) (257K ND 85.5+3.8 102.4+7.3 ND 99.4+3.5 95.6+3.7
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