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Determination of f-naphthylamine in workplace air by mass
spectrometry with triple quadrupole liquid chromatography

YUE Xiaochun'? OIU Jingfu' ** YANG Wei* DAI Ruiruf® YANG Qianzhan®

(1. College of Public Health, Chongqing Medical University, Chongging, 400016, China; 2. Chongqing Center for Disease
Control and Prevention, Chongqing, 400042, China; 3. Shimadzu Enterprise Management (China) Co., Ltd.
Chongging Branch, Chongging, 400010, China)

Abstract To establish the method for determination of B-naphthylamine in workplace air by ultra
performance liquid chromatography with high resolution mass spectrometry under optimized
sampling method and detection parameters. The results indicated that the two isomers of
naphthylamine could be completely separated and accurately characterized using the experimental
conditions in this paper. The limits of detection of B-naphthylamine were 5.6x10? pug-L™, the linear
ranges were 1.00 —100.00 pg-L™'; The recoveries of 10.00, 50.00 and 100.00 pg-L™' were
92.1%—97.2%, and the quantitative reproducibilities were 3.20%—5.18%. This promising method
can be used for the qualitative and quantitative analysis of trace -naphthylamine in workplace air.

Keywords workplace air, p-naphthylamine.
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11 A% Kl

TR €135 T35 56 A A (2 4t LCMIS-8060 = B DU M ST I FIAX, H A ; #EAE A (6 mmx120 mm, PYIERE L, FiIBL
100 mg Ji5 Bt 50 mg, Jb 504 5 e B 47 & A FRA T ) ; BB i IR 4R (940 mm, [V XS5 b L) )5 28 SORFER
(3 B 78 [l 20—5000 mL-min™', Sensidyne Gilian GilAir Plus, 3¢ [E ) ; B 2 (A% 41, £ E CNW 4.014784.0500) ; ZJiF ({4
%40, TEDIA AS1122-801); B (o3&l , TEDIA MS1922-801); 5 A B ({8,341, Merck 1.02781.1000) ; ARifEvA TR : FH s
i -ZE A (100 pg-mL™, Chemservice ), I H B-ZE 75 (100 ug-mL™", 02Si).
1.2 SREEJTIE

BoRBER 5 S URERAFESE, L) 0.5 Lomin™ Jiiid, K REREREE 100 min 55 5FE i, FE 0 RREER 4 15 min
ZEE RN, REESERRUN 2 SE RS B 2 ARE LAY, BECHE M SEG = RE
1.3 BRiE R

5 vV T B A B 1000 A5 1 S bR E R FH TR, DL 500 pl S i S 25 A 10 mL 200 8 R A2 4 1) W BBURR v 1 ¥R
100.0 uL. 200.0 uL, 500.0 uL. 1.00 mL, 2.00 mL. 5.00 mL. 8.00 mL, | F i & %¥ % 10.00 mL %5 & i 75 45 i & 41,
o-ZR R B-ZE e BE R : 1,00, 2.00., 5.00. 10.00, 20.00, 50.00, 80.00, 100.00 pg-L™".
14 SEEIrik

TRAR B35 451 (3% 4E: UPLC—HSS T3(100 mmx2.1 mm LD. 1.8 pm); Wi EIAH: A #15 0.1% T ER/K, B 41K 2 J;
TR : 0.4 mL-min™'; #EREARAH: 3 pL; A3 40 C.
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Table 1 Gradient elution procedure e

i [E]/min B i BAHLL /%

Time Module Command Value
1.0 Pumps Pump B Conc 5

4.0 Pumps Pump B Conc 40
10.0 Pumps Pump B Conc 95

13.5 Pumps Pump B Conc 95

13.6 Pumps Pump B Conc 5

16.0 Pumps Pump B Conc 5

16.0 Controller Stop

B A5 1 B AR ESI(+) 5 Alf 8 08 s AU 23K, 10.0 Lomin''s 4% HE 300 °C; SFAE A,
3.0 L-min'; DL i 250 °C; RN AT, 10.0 Lomin™'s ITAEIHGEE 400 C; #9477 X MRM( 2).

£2 MRM 3
Table2 MRM parameters

wEY CAS NO. IS F YT Ql Pre/V CE/V Q3 Pre/V
. 127.1% -12 -26 -24
B-Z3 M 91-59-8 143.8
117.1 -13 -22 -12
e 127.1% -12 -26 -24
o-ZE 134-32-7 143.8
117.1 -13 -22 -12
*E BT

TE LR 2 AE T XA ifE RN BEATRR I, LAMR B R AL AR, FUBR2S F W RO GLARAR, SMPRi 2 il ofi i £2.

2 HFR5WN®
2.1 ERMERAG PR

ol 2 B0 3 05 B2 - p=151491x-3132.22, R=0.999. LLARfE F 51 ¥ B 55 5 pg L' 14 3 A% M 7 b 1o R 8 o G 1 BR
5.6x107 pug-L!, LA#IZ K 1.00 mL, SRAEEMA 50 L1, Seflik R E R 1.1x10° mg-m™, REFARFILL 7.5 L iF, HoALK: H
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W R 7.5x10° mg-m™.
2.2 JrEENEER EE A DR

18 L RE B4k 3, A 657, LS AR 4 3RS B A EE B B-ZE i 10.00, 50.00,
100.00 pg-L™ ¥ FE BRI IR W45 3.00 pL, BUE L 35 A H B 1.00 mL, f# 8 30 min J&5 76 5 fr i R 50 AR R 09 2500 T it
AT E , VT B-Z8 e AT A v fi 2 Rk WG 508, 45 5 DL 3¢ 3.
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Table 3 Precision and recovery of low, medium and high concentrations

JpRAEE/ (pg L) SFEE RSD/% AR Y%
Spiked concentration Average value ’ Average desorption efficiency
10.00 1551202 4.96 92.1
50.00 7520601 3.20 95.7
100.00 15296070 5.18 97.2

2.3 AR R
i F| UPLC—HSS T3 (G4 1 5 nl K 25 e i W~ S PR 5 243 78 HL B BLME LT, SOAR BF 98 2R % (6 35 . 25
P AR BB T E I 1.

| i3 o
3.0X107F B-naphthylamine a-naphthylamine
£ 20x107F
5
k|
1.0X107F
0 -—r—r—v—v—v—v—-v—v—Ju LT L N~ Tt |
35 4.0 45 5.0 55 6.0 6.5 7.0

t/min
B 2R R Al AR TR
Fig.1 Total ion chromatogram of two isomers of naphthylamine
24 TR TERE
B-Z Ml i veh, AR TARS B 28 S0 LIS S AU RS E A AT 3, A SO 26l T B RS AP 4R8I | hk M
PR s SR AR AT R AR R ORI A0 R T R R N, IRV 50.00 pg- L, A AN
B 6 U, R FRAERCR UL 4. f13R 4 T UL, SRATREIE KA, H B W2 S Rl A i A PE AR BRI LR Y.
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Table 4 Sampling efficiency for different air collector and desorption solutions

= AR IR RSD/% SHIRFERICR %
Air collector Desorption solution ’ Average Sampling efficiency
. FH 6.3 92.3
G B
SR 7.9 835
N T 3.6 96.2
TERE
SNEE 6.8 85.6
! A H 5.7 90.6
BILF AR AT R .
S 7.2 84.4

3 &»

B-ZE e X G 0 Ty 325 7E 27 SR EN YL ATV (A I 7 B F 9 85 22, {BLE AR 3 i 23 A5 rp R I D7 6 2R DR . A SCEsHE
T TAES T2 S B-ZR A SRAE T 3k, IR FH AR €8 3% 3035 B PR (SO EORE ff e e B, B SR 5 o- 2RI A 58 4240
BRI TR, REUE S, EEMEL, AT LIE R 2SS A 2SR iy e — A HE
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