J
Eh 50 TN A 5543 BH 3N 20244 3 ]

Eco-Environmental ENVIRONMENTAL CHEMISTRY Vol.43,No.3  March 2024
Knowledge Web

ERDF, B, I, 5. AN ERE-FRRSENE U T LB RIS A ). FREEILA:, 2024, 43(3): 1064-1068.
WANG Sufang, CAO Ying, DONG Huaijin, et al. Determination of alkylphenols and bisphenol A in sediment by gas chromatography-mass
spectrometry [J]. Environmental Chemistry, 2024, 43 (3): 1064-1068.

S8 - B L N E AR Y h B e BB A W ER A

EES % BT TELT BFR afE MAEE

(b SRR IS B SRR 5925 hots , L5, 100012)

& E ARSCLANSI T e S OB A I BIFTE X4, (0 I 790 A B S e v A - A 33 S
TR, S T R E VTR Y R 8 FhR & APs Rl BPA BRI J5 k. DU RE R R R TS, TN
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Determination of alkylphenols and bisphenol A in sediment by gas
chromatography-mass spectrometry

WANG Sufang CAO Ying ™ DONG Huaijin FENG Xueliang
GAO Cunfu WEI Zhanliang

(The Environment Analysis and Testing Laboratory, Chinese Research Academy of Environmental Sciences,
Beijing, 100012, China)

Abstract A method was developed for the simultaneous determination of 8 trace APs and BPA in
sediments by accelerated solvent extraction, silica gel column purification and gas chromatography-
mass spectrometry. After freeze-drying, the samples were extracted with acetone-dichloromethane
(VIV=1/2) as the extraction solvent under 100°C. The extracts were purified by silica gel column,
separated by gas chromatography and detected by mass spectrometry, qualitatively determined
according to retention time, mass spectrum and abundance of fragments, and quantified by internal
standard methods. The results showed that the target compounds showed a good linear relationship in
the range of 10—2000 pg-L™', and the correlation coefficients were greater than 0.9994, and the
limits of detections (LODs) were between 0.6 and 1.9 pg-kg'. The relative standard deviations
(RSDs, n=7) of the compounds in 200 pg-L™" and 500 pg-L™" standard solutions were in the range of
1.9% —5.4%, and the spiked recoveries were in the range of 85.7%—99.5%. And the method was
applied to the detection of sediment samples from a river in Tianjin. And 4-butylphenol, 4-tert-

octylphenol, 4-nonylphenol and bisphenol A were detected. In addition, the spiked recoveries of APs
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and BPA in the actual samples were in the range of in the range of 84.5%—97.4%. The results show
that this method was simple, high in sensitivity and recoveries, good in accuracy and reproducible,
and could meet the requirements of trace APs and BPA detection in sediment samples.

Keywords Gas chromatography-mass spectrometry, alkylphenols, bisphenol a, sediment.

$E W 251k A W) (alkylphenols, APs) f& HLE i PN 4338 T304, B AR MR TG . T/ F3mEnmd &
YIBEIE AN, B BUR IR A58 R G0 S e, B A B IR R B S AR A B TS Y s . e R
RS I 5 Tk SRR 4R W 1 S A(BPA) o ] 55 41 N MESE 32 32 AR 45 &, THRAE IR i R 4, 5 & shig itk 5l
FEAL A B R G A .

BT ol b 938 3 1, Be R AR A S CAEME Tz 400, HORR SRS BT s e ) & BAFE RN 25 5%,
DL 0 7 AR G — . i 06 i A By A 6 I 7R 2K B . QUEChERS ., Y I A8 U AEE 70 5 FH G I ik
AR A AT 0 WA 3 R IR Rk U AU A B A T A (R S T vk A XK L ROk, s B
1. BRUEZEA B APs, BPA FUINGE . Ak, D70651), D75741 | HI1192-202107 25 R BEARAEAL & %t 7k B b T BL 15 . X
1y AL KA LA B 55 B ARPIHEL IS, B 5T R SR L —

IS ORI R i BE 0 B 52 2, o9 430 HIE A 2 e AT, A S i A R ARSI v ST N DRI, H RTE XU
RIS 2 APs A1 BPA P AH RIS AE X 55 A0S 200 BR ol A ) 7 s AT A 57 BRI, A L o7 sk, DRl L v 17 0
SEJT T, WUTE v APs Al BPA (A7 DR 00 R 7 XU 48 (I 8500 S 43 . AR SCLATUR Hh APs 1l BPA W BIFE Xt 42, 3
Ak BRSO R EL . WA 55 A5, T ST T N T R A - [ A AR WOk 25 A SO T B R I S DT A e APs
BPA (RGN 73, o — 25 PPA %0 2 ARG 1 B L G 238 B R D5 45 gk 28, I T KT R DR APs I
BPA 2.

1 igﬁ%ﬂﬁ}(Experimental section)
L1 AYER RS54

SR A 3% AL (GC 8890, Agilent 23 1) ) 5 & 3% 4% (MS 5977B EL i, Agilent 23 ) ) ; €4 3% 4. HP-5MS UI( 30 mx
250 umx0.25 um, Agilent 23 & ) 5 I3 8 7 % B (E-916, BUCHI /A ] ) 5 JiE#% %% % 1 (Rotavapor R-300 EL, BUCHI /A 7 ) ;
A WAL ( EFAA-DC24-RT, ANPEL 2 #] ) 5 ¥ % T 4% #l ( Alphal-4 LDplus,CHRIST A & ) ; AL F K ¥ ( LS120Ascs,
Precisa 23 7)) ; fiEEAE (1 g, CNWBOND 23 7)) ; HLB % (500 mg,Waters 23 7 ) ; C18 4% (500 mg, CNWBOND A ) ); i %
A (1 g, CNWBOND A A]).

1 BRI £ T OIS AL 4B T JEIR WY 4-T A . 4-00 IR WY L 4-C0 FETR WY | 4-B0E FOR ) | 4-BE A
A4-TEFFEARE | 4- T3 R B0 1000 mg L, ZEiGHE It A R ) s FRPRIEI A (2, 5S-IRFFR . 2,27, 5, 5°-I0IR
I 2R B Hh VR 100 1000 mg- L, e B A 6] ) s A 9ERD (25-40 H, EZY4E A1) ; ki £+ (e RN w)); I, IE2
Lt A& e (Y A%, Fisher A F]).

12 S
1.2.1 bRfES

TRV S v T T 2 () B ATV I 4 VR (BN AR UEIY 2580, T — S P e B IE 2 45, $54, il 10 mg-L™
B S 2 A v o ) VR (B 100 me L™ B9 AR e )R .

TRAFRUE T ARV TR ZR 5 : ol FF Ao T S0 48 A0 O IS i 0 T 28 A0 PR s v R 09, FH — S P e R B T 28 1 L,
P&, H A 10, 50, 100, 200, 500, 1000, 2000 pg-L™" (VR4 By IS bR R FATR, PIbR BT IR B2 1000 pg L.

1.2.2 ek

B UTRRE S AT VR T8 L HE | 3 0.25 mm FLAR B9 & )& 05, 40 A B A% 250 um( 60 H ) 2247 19 ks . R
10.00 g TR b A FH 03k s 790 26 BBGHEA 7 i A 8, 16 FH PR B - — 5 P o (V7 = 1/72) AT B AR B, 15 B AE U EE
100°C, Z£HUT 1749 1000 psi, $2HURECH 2 ¥R

LR RBUR RS & 2 mL, 58 B RERAF ST L. 5 B (5 mL) X RE R HEAT TG Ak R 46 IS 1R BUR L B
ZFREBAT S, R IV (2 mL) AL 58 B (8 mL) X AT BE; Ve Bk 46 2 1 mL, A S5 4m ik AR 1 AH [F]
WY PR, R
1.2.3 AU TAE&A

38 % . JE AR DR B 250°C; dERE O O SUOR 43 s U 1.0 mLemin; #F A& 1 pL; AP JHE 35C, L
40°C-min” F+ & 170°C (f£F5 10 min), LI 10°C-min™ F} 2 310°C. /00 644 W 3% 1. BUilk 444 fE MLk IRE 270°C, B T
W 230°C, IWHFF 150<C.
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Table 1 Gas chromatography conditions for alkylphenols and bisphenol A

o H¥r9 CAS% T uq_“l‘tﬂ/r_nin ﬁ’zi?‘k} %(m{z) /ﬁ":_'ri%"%_(n}/z)
Analyte CAS Number Retention time Quantitative ion Qualitative ion
1 4-BUT HOR 98-54-4 478 135 107, 150
2 2,5-ZIRFZR(MHR) 615-59-8 4.98 250 169
3 4-T HR 1638-22-8 5.23 107 150,77
4 4- L HER 14938-35-3 6.06 107 164,77
5 4-CL A 2446-69-7 7.06 107 178, 108
6 4- BN 140-66-9 7.75 135 107, 136
7 4-PRHIR 1987-50-4 8.13 107 192,108
8 4-TEF R 1806-26-4 9.26 107 206, 108
9 4-THE 104-40-5 10.37 107 220, 108
10 A 80-05-7 13.34 213 228,214
11 2,255 -PUIR A (APR) 59080-37-4 14.42 150 470

2 R 53518 (Results and discussion)
2.1 FEBUF LS

XF T 2 IG5 4R 5 A BB N8 5 70 2K BOGHTRR AR b APs 1 BPA AR BOCRCR . 2R IR BT H B[]
K, RIE At B R S PRI A P R 5 A BRI AR R X A1 5 T 9 R0 A TR s v L = TR K B A s A O s A
B, SRR e | BRVERT Al , LA ML A 20 TR I o RN S 32 700 A6 TR AR 4R T
22 FRHURFIESE

APs I BPA & By 5L, T B MERSR AR FI BEAT 4R B LUINFR APs Al BPA B 23 80h 100 pg-kg™ A TER N
RRIST &R, ZEBURBE 100°C 444, #2008 1.2.2 XPAE S EA T3 H. 2 5% BN - 1E L e (V7 =1/1) | 1E & - — 5 H 95
(vv=111), NER- & T ke(v/v=1/1), WEi- &P B (Vv =1/2) &4 F, A FEHRBOE X R A . 4558 B8R,
APs TEA VA LG T H9 3645 7 R IR 38 (82.7%—97.4%) , H X4 rh &4 Z 4 M ksif, BPA FUIR ISR I 4R
&, PR, AR SCRE RN TR - — S e (Vv =1/2) M N ZE A R 3E 4T )5 22t
23 FHEUR AL

FE LR B B HE HUSCR . SR N R - — A A (Vv =1/2) REEBUEFI, I 60°C . 80°C . 100°C . 120°C Ay iR
BABEHEATXT b, 255 R, W A (9 [ENBCRAEIX 4 /TR0 U 38 A A, T e 356 M 174 e oA o3 o 7 58 7 s T o 3
Tl A B 100°C 1E AR BURE .
24 LSRR

ST HLB H: L CI8. JR % HUAE + i A0 | A A A28 R B2l AR APs Al BPA it 2500 100 pg-kg™ 1
LISERPRE A, I 1.2.2 BOTTAL BRE R, 23268 HLB AE . C18. % Bk b At . AR AT Ak, S5 SR 201, i
Tk AR B AR BHSCR A T 89.8%—107% Z [0, BHSCR R PR e B ak AR A f At St H AR i il %2 .
2.5 kR

XF kT HP-5(30 m x 250 um x 0.25 pum, Agilent 2 &) ) Al HP-5MS UI(30 m x 250 pm x 0.25 pm, Agilent 2\ &) ) B>
O FEAE A > B AR 25 R o A Yk B3k S, B HP-5 A B AR IS B R, ket
HP-5MS UI1E AR J7 ik i o A (&1 1),

W
T
wn
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T
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0 JI 1 1 ||
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Bl 1 APs Fll BPA BB Ui (W 75Xz i Ak 3 W Rl 36 1)
Fig.1 Total ion current chromatogram of APs and BPA
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2.6 2T LA YRR

P BB 1.2.3 MALRR A5, e SR I A XU A BV T R SIEA T 52 . DL B AR vk B B A A, DL B AR5 AR
FE R T 0 (B ) AR RN AR AR 4 o TR B A TR RO AR b, 2 il b ofE il £k . &85 SR R DA 4% AR A SR TR B
10—2000 pg L' Ju B P, ek R R 4F, M6 R B KT 0.9994. £ S AP A 20 pl i & R 10 mg L™ /1)
APs Fl BPA IRATRIEE TR, LA 3.143 f5brifdi 22 (o) TR H R (3.143s), IRIEEATEE 0T 71K, 45 R 03K 2.

2 APs Fl1 BPA AU PE R . A1 R BURKS H PR
Table 2 Linear equations, correlation coefficients and LOD of APs and BPA

Htx# LM R FEL KR/ (ngkg™)
Analyte Linear equations Correlation coefficient LOD

4R T B ¥ =2.367546 x+0.072127 0.9995 0.8
4- TSR »=3.369165 x+0.127832 0.9996 0.7
A- TR »=3.098017 x+ 0.081144 0.9998 0.6
4-CER y=2.890772 x+0.114997 0.9997 0.8
AR ¥ = 2.434008 x+0.035877 0.9998 1.0
4- P y=2.640321 x+0.116284 0.9997 0.7
4-TEFHER y=2.471447 x+ 0.108059 0.9996 0.8
4-T-5E »=1.656250 x+ 0.066811 0.9996 1.9
BPA y=0.840793 x+ 0.078697 0.9994 1.4

2.7 G % AN ]

FE IR 1.2.3 M4 TAE S, X 200 pg L, 500 pug- L™ (A LB FNOBLES A TR A b v VA W0 B 04 TG 2% B 6, 3T
% E AR E (5 A9 RSD, iRE AT E &M E 7 IX.

)43 AP A3 FIANA 100 puL, 200 uL B &4 10 mg-L™' 19 APs #1 BPA IRFRIE R, 4510 Sub IbREE & W
BERPINARAEE S CINAR R 1.0 pg. 2.0 pg A9 APs Fll BPA), #5218 1.2.2 I ik M A M E 7 1R, A K. & Hir
P E B 1) RSD 9 1.9%—5.4%, [H1t 3%y 85.7%—99.5%, 1% 77 1 I K 55 15 FI A JF 904
2.8 SEBREE AT

i B 1.2 B S0 S50k % K B R DR B R A R AT I A2, TR AT T AR IR ES, B A B A 3 AT I AE 3 K, B
SEAME AT EDECR AT ARG PR I T 4T SR | 4B SRR | 4-T R L U A, KA B 4.8, 109, 7.4,
6.9 ug-kg”. FFRY EIRTE 84.5%—97.4% =[], MERIELT.

3 45 (Conclusion)

AR SCHESE TN S A - A R AR -GCMES 0 5 TR A H A e i R R AR ARG ik 43 o B OV 7
HEWOEE | E b iR | S GRS S EE T A, S5 5 BN IZ O TR S IR A . R R SR O R X R T
TRULRRIRE ST 30, Rt T 4-T FEOR M | 4-B0E FE28 By | 4-T- 5 FOBLBY A, SEBRHEE L APs Fl BPA s i
FON 84.5%—97.4%. &5 R I, [ T AR UL A ) BPA R APs, #RAERT B, REUE &, METR R E IR
I, AT R DU AR S R i APs Fl BPA RGN 2L
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