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Study on the applicability of polycyclic aromatic hydrocarbons ( PAHs ) detection methods based on different complex matrices
Yu Hui
Zhejiang Xinhong Testing Technology Co., LTD 314000

[ Abstract ] This study addresses the challenges of detecting polycyclic aromatic hydrocarbons ( PAHs ) in complex matrices such as
soil and water samples by developing a solid-phase extraction-high-performance liquid chromatography ( SPE-HPLC )
method based on nanomaterials. The study selected farmland, industrial areas, forest soils, and water bodies like rivers,
lakes, and industrial wastewater as research subjects.An optimized detection method was developed using a composite
filler of amino-functionalized magnetic nano-silica and mesoporous silica.By setting up different filler ratio
experimental groups and control groups, the study compared the recovery rates and peak separation of PAHs in various
matrices.The results showed that the experimental group 3( with a mass ratio of 60:40 of amino-functionalized magnetic
nano-silica to mesoporous silica ) performed the best, with an average recovery rate 19.8% higher and an average
separation degree 57.1% improved compared to the control group, demonstrating strong adaptability to complex
matrices.This study provides an effective method and reference for the precise detection of trace PAHs in complex
matrices.

[ Key words ] polycyclic aromatic hydrocarbons; complex matrix; nanomaterials; solid phase extraction; high performance liquid

chromatography;

1505

ZIJ7k (PAHs) JE—2 s A~ L_EZRIR LI
WEAMERAIALSY, HARBUE ., BORMECOTEN,
JUZAFAET A KR KGR b BEE Tl At
FERUIEE, PAHs il Tl AR, AR b S A AN
HEAFREE, XA 25 R GEAN M FREAS 5™ SR . A, 5
A Z AL bR B PAHSs AORS VRSN, X T PRI M I -5 XU
PP,

FRGEH) PAHs AN 7%, WRAH (3, TR 3 |
PN S = 8 W B o S € X 2 2
22, MELL IR AN oK o B B AT i i A i
Ak PHL BR B (3 A6 PR THEINVERE , (E7E R 2 P i
FIETETA B o AORBPRERE IR TR | B2

302

FURFGRR IR BUAFOLH, Sl BIRIAEEL L TR BB

ATV I . Tl X BRAR TS L R . W09
B K A IR JR LT, BTk TR R A [ A A R -
e LRSS IN 7 1%, RGEARSEA [RIEORHAC e S sl AR 2%
PEXHCINSCR RN, & 1 23k i h IR AR PAHS R T
K B BB 2 AR S HOR S %

2 L (PAHSs ) Kyt

2.1 1AL SRR R

2.1.1 FEFp Rt

- HEREACR AR [ = 2SR X K - A - 3R AR R
BRI (645 38.5° , K& 11520 ), FAEREE 0-20cm,
pH{H 7.2 +0.3, AR S5 2.8%, BHE 73kt 15cmol/kg;



Modern Science and Technology Research MRXRHZR £ 5% F 7 #1 2025 £

Tolk X 5k A TR ED (b4 34.8° , RE 1137
° ), REEREE 0-30em, FTAJRE TR 85me/ke, AINZEY)
i F i 1800mg/kg; ARAMREIEIN B ZRJUARIX (d6Zh 45.3°
K2 127.8° ), REEEE 0-15cm, /KR 16%, SR GE
0.18%, HAXIHERE 10 0y, 4320 5008,

TRBEST IR FRTR  WIVEAN Tl K o I RBOK R
(K 17°C, W 1.2m/s, B 6.5me/L ). KMH S AK
e (KT 15m, BV 0.8m, 5% 380w S/em), Fli T
T HEROEK (pH {E 6.8, fL¥TH4 R 150me/L, A HkE
12mg/L), #R4E 15SL, MGMHH 045 pm MEEIESS, &
T ACHIRGRAE, HT RS,

2.1.2 REA R

FHALREYEGIR — A kit (MNPs@SiO.-NH, ) i i
TGRS mI AL, SEERAE N 50nm, LR TIALE 300m
2 g, WWABEALIRE A 45emulg, EILABHIHE N 0.8mmol/g,
I E A ERNES PAHs B — M AE A SRR S
Bifo L% AkRE (MSNs) 19 B LA RN T, LR
S5nm, FLEN 1.2em? /g, ERM 900m? /g, HAGF MR
T REFR I, PV A R RO o A%-72 7Y C18-NH . BT RE
R 38 E R ERERER A R, -SRI R T AL
Jz, Tif FEAE A 600bar. T AN AL 5805 4 itk e
il AL, BB TR FLBRR N 35%, M JE il
REWE L 2RISR R . MR UM S | S A IR A 55
WAk A A ST I ), B R GeR s M5 A T

P,

2.2 JEFARAPRHR IR A - 580 A i i Ak i
il

LU (PAHs ) VBN —KEAAMMEUE . BURAMEZE
AV A DTG YY), T2 AT KR KBRS
RIRIETR P A GAR (G B A PAHS R R B — e i
B, AN I TR, FAAE AR BUBORAR | b2 |
(e 43 RS A [ R, X LAY IR i PAHs RS VERS DU
ToRo MAKMRIREAT K R TR R | fk R
P ST A 3

e EAHAE AT, A58 R FH R IR 90 ok — A bk
AL E e E A okl AR REPE YR R b i
FABM RS B PR AR LS A AL A RE nT HAlE
BN o AEOHE R FH 2 i B N4, IR
1.6mm, HA 40mm, HFEHEE 35mm, PinmZEhc 0.1 wm fL
RIR A A AR, A AL GRS A 4 A BTt ok B 5
AL/, BEA 20057 1SRRI G, [ I P e 1A s 8

B 43 ARG T 45X H ) SRS VI T R I B 7, %
GEIROH T TR I 43 B R0 S5 R SR AU PR3, ARBIF SR
A ARG — E R S AL A R A0, 454
CI8-NH ., S Re A iAE, @ik il 4 Fhacgndl S5x R, &
GEARFTA I HORHAC L S SR 25 5 A MR 5, R
YRR T . FlA LRI 1 PR,

F1 AR
WH BAIAREEYK A e (R ) AL TSEAEE (R PHARRSIE (UK (% 0.1%H R ) -85, viv)
papitctiil 100% 0% 80: 20
S 1 80% 20% 75: 25
SCHGAH 2 70% 30% 70: 30
SEHRA 3 60% 40% 65: 35
SCHGAH 4 50% 50% 60: 40
2.3 9485 Jiik
AR S0 SR FH B AHAE B - e O A (i vk, 0N ] S 362 3RS EE b
5% HRZAREAS A TR . AR TRAL IS, B4R iR 22

AHAEBRE L, SELUEC - Wk (3: 7, wv) IRGH
WOMDE, KBRTHLZA5, PR EEUEME PAHs, VR
SRR, CIEERE ImL, KBS E RS, Bkt
BEIT o AR (i AU SR A < SRR Ve AR e
#£ 0-5min P, FRENAHK (& 0.1%F iR ) - ZHEARBLUELH 65:
35 LMK E 50: 50, MMi7E 5-15min P, AERFRBIAHIK 50:
50 Hefil; 15-16min P, BshHIKIKE 20046 65: 35 LB,
PR 0.3mL/min, FEFER S L. K REd, FIHZEOE
Hres, MWIEAE PAHs 410 E e S5 LMK, id®6
TEE , BAFEATATINE 3 Wk, BOFAE TS PAHS A& [m]
WCR 5 @I B B, 18 S 2F 0 BB, X HEASTR]
SO ZH A L T P R AR

3.1 ANRERT & i A%

A 2 BE AT WL, 45 SEES A TR AN IR HF A PAH R
MISCRARE X IR A 4T, Horhsioidl 3 RIWECHL
5, TERH AR, TAIXHHE, Bk, RKITKEE, Kb
FRFERT T K i B 3253 1135 3] 88.2% . 85.6% . 87.3%

91.5% . 90.2%F1 89.1%, ISR RAZH 5 19.8%
Rt A AL AR HE 0 X R Y 09672 45385 Jin 2= 5256

43 1 40%, IR EEBEFEE LTS 5 LU n 2=
2 4 1 50% 8, [TIICARIEAT T R 32 RN TE S B 3 A
BHIELLT , AL REVEDK — St S50 fL A AL REA S T
FRAED R RS . ZIRAREVED R — A A b it R
PAHs [ - w AR BEATRe R MY, A fL = SRR
AR AR SRR Y LR AR P e i AR R0, —

303



ACADEMIC
e

Modern Science and Technology Research MRXRHZR £ 5% F 7 #1 2025 £

HEEEOHESR T X PAHs iR RRETT . T A fL S AL
U B — PN 2 50900}, i3 2 99 £L — SR i R
PRENE DR — SR AL RE R A ORI, SRR it
Ab, Tl X SR Tl B K A IS AR T oAl e i,

PR X IR BT P AE A il B . B S5 Y, 5
PAHs SE 5 AL e, HSEERE 3 7E 5 A8 BT R BT AR
e A IR, I L A2 2 R o 4 T P B

%2 RIEIEF T &S5 4 PAHs Kl [Fisc (PR . %)
41 5 A% M -4 Tl IX 435 TRkt KTk ke KMIKAE Tolb gk
Xif HE 20 723+3.5 682 +4.1 70.5+3.8 75.6+29 73.4+32 71.1+3.6
S 1 82.1+28 78.5+33 80.2+2.6 853 +2.1 83.7+24 81.9+2.7
SLEYZH 2 85.6+2.3 82.4+28 84.1+22 88.7+1.8 87.5+2.0 86.3+23
SN 3 882x2.1 85.6+2.5 87.3£23 915+19 90.2£2.2 89.1+2.4
SLEYH A4 86524 832+27 85.1+2.6 89.3+2.1 88.1+23 87.0+25

3.2 ANRET B (o0 5y 25

HH e 3 WA, &SR0 A (i o B R AR R R v 2 30
Se LR T RS S, oSt 3 s siso st
FEAH 3 Tl X 38 FRARHIE | RITKAE . RIIKAEE
ATV KA/ B B 4k 1.88. 1.75. 1.93, 1.90,
1.89 F1 1.78, ~F-3443 24 BEAR L FRATHE T 57.1%.

FEHIEREAT, AR B B RGS , 1,93, TolkIX.
THEAR, R 175, OB TARIET Y D, T
AP X A3 A IR S PAHSs A MEARIT, S T sk

Heo FEREEH, TOVBK B R, 08 1.78, (A5
3 fEiZE I MY TR Y o BEAR A AL AR RE L)
WM 40% (R4 3), HBRM R EBAMGIEfLiE
45K, AR PAHS TE 8 2 FI AN SR Z 18 A9 1% g 7

2% 2H 7 BERE T ST 70 M o3 o Tk — A FL— A Ak LE
B 50% ( SHG2L 4 ) I, 7B BRI AR THEE A R R,
Ui SCHAE 3 AYBORHAC LL B G i e s e s B et , 1L
Z AL R ACRE SRR IEORL X SO PRS-, 520 7

3 NGRS R A (i oy s

2159 A 44 Tk X 44 FogiName: KTk RE PNV TolbgEk
X HEZH 1.21 1.11 1.25 1.28 1.26 1.15
ST 1 1.53 1.42 1.60 1.65 1.63 1.48
SEEA 2 1.78 1.62 1.85 1.82 1.80 1.55
SEYGAH 3 1.88 1.75 1.93 1.90 1.89 1.78
S 4 1.86 1.73 1.91 1.88 1.87 1.76
4 55 FRGARAA AL S IR AP ] R B 5 4% B Ak o A8 Tl X 3 T

MK A S B AR B R T IR REAAS I [P TiR,

AWEFEERM, B TR E 9K " 5L R
PR 5 OB B ARSI - R8O (i, TR AL
PAHs K0l 75 T BAT & 0l B E AR S,
TESCSEERA] 3 (kL 60: 40) RS, HAF iR

BR3P IRIFE R RE o B FE R N B 2 R o PR
i PAHs TR B A 17 i dm] S AR B8 A%, 0 PR il |
TR By P A SURAT H B B 5 SR S, A B
) PAHs Rl-HORTE 25t P L5 R R

BXTHRAHET 19.8%, 3B S 57.1%, I T M

P

[T, ARED, R EREL, 45 29061 Z1F-8 k45 HPLC AR INZK ™ S b 6 Fh Z IR 05 2 m00F5E (D] 85 5 K RHE, 2025,
61 (02): 131-137.

RPERM, XUPE, KM QPRI A IRIARTTIAE . DR BB PEOY (17T09A0 4, 2025, 37 (03): 72-79.
[BIE24T, W5, iR, S YR HNIRZ RO LR R ()RR, 2025, 64 (02): 13-20.
(4R, PRET, 225257, 45y SHEARIROH AR b 207 RN (). 2R, 2025, 50 (02): 53-61.
(SRS, RIS, Rk, 50 WAV FHREE Y 23007 85 AR AE S R XU PP [J]. 388585 3 5 Bisif , 2025,
47 (02): 44-51.

TEHI . v, 5, DUR,
EHRARSEH,

fhy
&5

s 4, HAEAEH: 1973.01, 2Er: KE, WURR: RISRCCREIN, WF5hm . 1%

304



