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Determination of BTEX in Room Air by Tandem Double Column—portable Gas Chromatography
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(Guangxi Zhuang Autonomous Region Center for Analysis and Test Research, Nanning 530022, China)

Abstract Determination of benzene series(BTEX) in indoor air by tandem double column—portable gas
chromatography was developed. The indoor air samples were collected 100 s by Tenax adsorbent for instrument in 0.5 L/
min flow, and the instrument was quickly heated to 400°C for thermal desorption injection, and the seven kinds of BTEX
were detected by micro argon ionization detector(MAID). The chromatographic conditions were as follows: MXT-200
and MXT-WAX metal capillary chromatographic column in series was used, the column temperature was 90 °C , column
pressure was 103 425 Pa. Under this condition, the separation effect was best, and the operation time was short. The mass
concentration of each compounds and the square root of peak area had good linear relationship in the range of 19.26-306.7
g/m’, and the correlation coefficients were more than 0.995. The detection limit was 6.40-15.9 . g/m’, the recovery rate
of the blank addition of each component was 92%—114%, and the relative standard deviation of determination results was

6.1%—13.7%(n=6). The method is rapid, accurate and convenient.

Keywords

RKARY e E N BB TS e o T — 2k
AP, TR R Y £ 5 bR B A7 B AT 54
VE AR VP O A R IR KU L
FEGR LB T R IE TAE, L anZE 27 Ak
PR = AT IS , 2 2R 0 B R B e 27
KRB R A 8 R G A KT R G B
EMEF, A5 A I R 5 A R B A e,
A RWFFRW, R R Y 5 0 R A A % Uk
ZUNL BRI TR R A S
7% (GO) S AT — Bk (GC-MS) . B T # ik
W R ROR AR EIREE R SRR R YA T
] A R ARG I 7 A 7 ) ik TR s A O <A i
R BB o B R SORS  REERAR G, (ERE AL

BTEX; indoor air; portable gas chromatography; double column series; micro argon ionization detector

T ERAR ST AL, AR 7, S PR HI 32 3
—E R AT ETEREVRANX LEA R, EA
(A SR @5 A EEA T BE , T ELARBUN, {8 T4
AT, AR Al I TR, T LA o3 B R i, DAL T ]
DA A AGEI N B3 ) AR LA B AR I A . H
485 2 SORA (3 3 B A BRI 2 b 7
FE N TR BB R AMEE T @I,
Fic B RO B TR 2% (MAID), X 28 R Pt A 7R Il
A N TR TC B 1 T4 A% , 0 TR B2 B AR it ]

*PTPEAL IR F A B R A £ MR B T A Bl 55 2% L 0
(2014ACZ06)

BEAEN: %% 5 ; E-mail: 307138983@qq.com

Wi B : 2016-08-12




WA B, 5 S - [ ORI E NS PR RY) 35

LS SR A A] 3R ] ARG e . AR
I TR 4 g v AR I AT DA TR 2 400°C A A
TR B ERE ) B 04, i ELA I R 0% =

1 XIES

1.1 FEEL5KA

e A A5 CMS 100 AU, 26 [ [R5 B
NGIF

£ ISR AL : 1461 B, Fis B A5 % 5~2 500
i, EEEAF

RIS 28: 10 wL, 1 mL, 2EFEZHHE A F

B4 3 L, RigEURZ A RAF

FHJE 2R R 0 2 JR) R A
LA RS A%l R CNW BHEAF]

1.2 AR AARBLH 7 ik

(1) AT VE. # 3 L AW VE T, D E R ]
HA L WL FE ARG SR, HHES EZT
e, EA 3~5 R,

Q2) PRIEAARI A8 o BT DR I AR
A— B R, SR FRE 1 S 2 I — R
2R 6F ZHI R ] R AR HOR R R 2
Mo SEASALE, B 1 mL 5T S e B —
BIEEIEAS — REMEREA—ERFZ SN
A4erh, [FRHOSRAR SR, IR IR ES A
(AR
13 &4

{63 k. MXT-WAX 4 J&@ B 40 H: (30 m x 0.53
mm, 1.00 pm,3%E RESTEK /A ] ) Al MXT-200 4>
J& B4 (30 m x 0.53 mm, 1.00 wm, 35 RESTEK
ONH]) R AEAR IR : 90°C; KE s : 103425 Pa ; K6
D25« B3O B A I A 5 2800 s TR A fhe i

Fff 55 : CARBXEN ; SRAERF[H]: 100 s ;5 FA#E 0 A5 [] -

4s ;A E FERAE : 180 s,
14 Iy

AL 25 &8 B 47 B9 Tenax W Bt 71 7€ 0.5
L/ min Jit 8 T RAEZTHEA 100 s, R A Sl
TR ZE 400 CZEAT, X W B 50 A T ISR R A,
1.3 AT B N A S 7 FOR R P T E
2 FERE5TE
2.1 &AL

PREFRAERT R4 100 s, ffE AT E] A 4 s AAR
X EGEAEATA A AT P e R, I A
FEIEAL .

2.1.1 MXT-200 4 & % 404 615 & ik b

%% GB /T 18204.2-2014 { /N3 i A 656
T 2 WA AT e ) Wk ¢ U e fi
MXT-200 4:J& EAFE T O , g 25 5 an &l

1. 2 iR
BN
AR/ LK
kS ALRGIES
\ 2|\
—J

1 2 3 4 5 6 7 8 9

t/ min
Bl 1 R 70°C 4 H 68950 Pa, MXT—200 43 )& B 40H: (4 kK]
P
AR ) KL
. X/ T R
LIPS \

L L L L \JZJi—\_/\\ \J¥\
2 3 4 5 6 7 8 9 10

t/ min

&2 Hi 50°C KR 55 160 Pa, MXT-200 43 @ EA0A: (4 1% 4]

& LB 2 BT FOR RY R BETE &0 B,
BHPUB AR 7N =90 =y 2 W WS el it [ |1 B 7 N2
OB R IR AAR RN EE /B . R IR AR
KBTS, 1 H s AR 22, IR b a3 S5 e Tk
YLk, GB/T 18204.2-2014 { A7 i A6
Bk 42 W AT Y ) R ¢ VT g
)46 % X ASAH 033 20 BT 2% 2 v BT 0 R 1% 5 A
MXT-200 4:J& B4, (S Hrdl o h IR & oK
O R BRSO T e AT R O o5
T
2.1.2 MXT-WAX 4 & & 44 & 35 &t b

J T REIREE M H W, BT MXT-WAX 4
J& B RS TR, i 25 R an 5] 3 KT 4
FIim o

>

1 2 3 4 5 6 7 8 9 10 11
t/ min
E 3 A 70°C I 68950 Pa, MXT-WAX 4@ BANKE (4 1% &



36 ot i

2016 4F, 45 25 4,45 6 1]

~
oo
o
)

¢/ min
B4 i 50°C A 55160 Pa, MXT-WAX 48 404 (0% &

& 1~8 4 F 1, MXT-WAX 438 B4k 4
BRI MXT-200 48 BAIE 24 (HJE 428 XF
TR W 2R 3 AN A A E A, R
TRFER] 50°C , &3 55160 Pa, WANRESE 20,
I HLIEE T Gh A 4 B2 , Wb M SR = A AN s,
PR e A NS
213 RAESBREELAHRL

FEBA A I8 AT TENL T % MXT-WAX
& JE BRI MXT-200 4 )8 BANFE BB R T
R, 7 BRI ULEL 5 A 6.

%
X/ 1) By
e \ AR 2
L L L L L L L
5 6 7 8 9 1 11

L L L
0 12 13 14
t/ min

[#5 A 70°C HEE 68950 Pa, AU EB e (a3 &1

BS
R
! ! . .
3 4 5 6 7
t / min

& 6 K 90°C FELE 103425 Pa, XU B 156 (7 33 4]

ME5 Bl 6 7] & th, o & AR 70 °C A R
68950 Pa, it /&FE T 90°C  FEJE 103 425 Pa, WAL £
H 114) 0 5 5 SR S AR A, B 1 % — R 2R ] — RS
REST BN e d 5o B ARG X Wi PIAR (i
FE R — 5 8 8] TR AMNE R (EN%E
AFCRARIE Y S SRR L 3 AN LA B BRI
JFRRR A, BRI XT — F ORI ] B 2R RE A I AN
SEMAART I ZE R o 25 R 43 B CR 1944 i [) DA S e
T BB IR 90°C , A1 103 425 Pa, TEX N E&IET,
A3 M A LA S5 3] 10 min Z547 , BAS IR 4T

X/ ] IR Xl\kﬁ?

\
o))\

10 11 12 13

ORERFES]S
22 HMEFE KETESMAX R

Fie 1.2 T il & 51 Ar e SAK, 2R 19.53,39.06,
58.59,78.12 wg/m’; H 7K.19.26,38.52,57.78,
77.04 wg/m’; Z  F:38.53,77.06,115.6,154.1
weg/m’; XF /8] = H 2K, 76.68,153.4,230.0,306.7
pg/m'; 48 = W 2£.39.12,78.24,117.4,156.5
pg/m; K 4 Ki:40.27,80.54,120.8,161.1
pg/m’ ST IEIERE T, LA R ) T
JEE AR AR A, A TR 1 7 R R A AR AR 2 il B o
A AFENERNE Ty 7 XA R BLER 1o 3R 1A,
BRI R BT r ¥R T 0,995, A Ze bk R 47
FH T 7 R R Y, R F 2R )RR EOR, Ui
W R SR ey, B 2R 3R ) RS A

F1 SHFESEMEE

&Y EEyg LI/ (ng - m?) MCRE -
EN y=8.565 8x+288.29 19.53~78.12 0.9979
oK y=8.1324x+214.34 19.26~77.04 0.9979
R =3.764x+106.43 38.53~154.1 0.998 1
Xt/ —HZR y=3.139 7x+117.91 76.68~306.7 0.9971
ABHIOR y=3.4352x+227.99 39.12~156.5 0.9984
KN y=4.3104x+186.93 40.27~161.1 0.9978

23 FHixtdrR
XF—E W BE (TR PR A 3~5 4% ) B9RE ik
FPEE M 7 U, T3 T A i B Bl TR
05 2 K HBR: MDL=s - £, 1 4000, 5 A 1 Y
HAH AR R 22, Ln1,1-0=0.99) NHEBE -1, BEK
F-0.99 1 ¢ K I AE . WA T BR— A A A H PR
(4 1510 25 R AT 10903143, 1-0=0.99 g & {5
T, 25 HARY 09 5 kAt BRI T PR L3R 2.
M 2 HlE Y 2SO T R R TE 6.40~15.9
wg/m’ ZJa]I5E R IRTE 25.6~63.6 pg/m’ ZJa],
T R NS AP OR R RN ZER
F2 FHiEKHRFNE TR

e Wﬁifﬁ%/ T@L‘HFE/} iDJ'JfETKES/

% (pg-m?) (pg-m?)
S 2.038 6.40 25.6
2 2.596 8.16 32.6
LR 3.880 15.9 63.6
X/ ] — H 4273 122 48.8
A — I 5.055 13.4 53.6
KK 3.960 12.4 49.6

24 MHEERXE

FRe S 7 W E 22 3 v 3 Rk BERUAE SRS 6 1K,
SERILR 3. MR 3 AT UL, A5 2430 S 2 R A AR G
FRUEDR 22 H 6.1% ~13.7%(n=6) , & W J7 e B AT 55
(ARG 25, 7T LA I 5 23 S OR RIS 22K



WA B, 5 S - [ ORI E NS PR RY) 37

&Y MEM/ (ng-m?) RSD /%
38.26,51.60,37.68,48.34,46.58,45.65 12.5
/S 55.62,57.38,68.99,66.57,54.09,64.28 10.2
82.23,79.23,88.65,92.43,85.27,80.25 6.1
5.61,31.25,39.08,41.79,33.44,32.13 11.7
FHOR 55.36,48.34,56.79,60.76,51.02,53.17 8.1
79.51,82.40,83.62,88.92,72.58,90.05 7.8
70.48,65.25,62.56,85.34,81.69,63.42 13.7
K 101.3,102.5,103.8,125.2,105.6,100.7 8.8
141.4,170.7,143.6,169.5,164.2,169.8 8.6
it /i — 70.66,68.25,79.34,90.07,81.79, 88.67 11.3
EP%*: 138.5,141.9,168.0,142.3,165.4,161.3 8.8
210.8,211.6,205.0,242.7,203.7,238.9 7.9
68.55,89.63,85.71,65.03,84.91,83.08 12.7
SRR 101.9,105.4,126.5,133.8,102.7,108.7 12.0
148.6,178.8,164.7,174.4,146.9,170.1 8.2
72.18,92.67,69.94,71.35,83.09,75.67 11.4
EN 105.7,110.4,106.3,130.6,131.9,104.9 11.1
174.3,169.9,150.7,147.6,174.9,178.4 8.0

2.5 EKGRIE

PRSI R INE R 4 W 3 A28 FOMBREERY, 45
B 4. R 4 0T 0L, 45 40 200 52 45 SR A 38 25
FI IR 1R 92% ~ 114% , 3¢ W 77 1k v ff B8 45

AR
F4 ERIER (1=6)
W) finbriE / W5 44/ P
" (pg-m’) (g m) %/ %
39.06 44.69 114
R 58.59 61.16 104
78.12 84.68 108
38.52 35.55 92
R 57.78 54.24 94
77.04 82.85 108
77.06 71.46 93
v S 115.6 106.50 92
154.1 159.90 104
76.68 79.80 104
Xt /18] — K 153.40 152.90 100
230.00 218.80 95
78.24 79.50 102
ESEEPTS 117.40 113.20 96
156.50 163.90 105
80.54 77.48 96
N 120.80 115.00 95
161.10 166.00 103
3 4iE

SR FHRURE BRIk — 5 UM Qg UGS T N
2 PR R YR E T 1 TE R L G AR T A4
OISR TARGFB 38 AT AR, w] DA AT
O B RCR2E MR, H AN ] 7 A PR v
JEE MU 6 B2 2% U BSCBIAE, 5 SRS A AR AT |
HATPRE i 5 20

[1]

[2]

[4]

[5]

[6]

[8]

[10]

[11]

[12]

[13]

[14]

2 % Xk
SRR, IR, B, 56 BB 2 2 AR IR B S
AAGRRIBG [ ] A i, 2012,21(5): 30-33.
Standeker S, Novak Z, Knez Z. Removal of BTEX vapours from
waste gas streams using silica aerogels of different hydrophobicity
[ T ]. Journal of hazardous materials,2009, 165(1-3): 1 114-1 118.
Billionnet C, Sherrill D, Maesano A. Estimating the health effects
of exposure to multi-pollutant mixture [J].Ann Epi-demiOl ,
2012,22: 126-141.
Zhang X D, Huang G H. Assessment of BTEX-induced health
risk under multiple uncertainties at a petroleum-contaminated site:
An integrated fuzzy stochastic approach [ J |. Water Resources
Research,2011,47(12): 4 1544 158.
ZhangYJ, MuYJ, LiuJ F, etal. Levels, sources and health risks
of carbonyls an BTEX in the ambient air of Beijing, China [ J .
Environmental Sciences,2012,24(1): 124-130.
Dural E, Mergen G, Isiner B, et al. Determination of BTEX
metabolites in urine and plasma of occupationally exposed workers
non-exposed individuals [ J ]. Toxicology Letters,2011,205(1):
S122-S122.
Mazzeo D E C, Femandes T C C, Matin—Morales M A. Cellular
damages in the Allium cepa test system, caused by BTEX mixture
prior and after biodegradation process [ J |. Chemosphere,2011,
85(1): 13-18.
Henderson L, Brusick D, Ratpan F, et al. A review of the
genotoxicity of ethyl-benzene [ J ]. Mutation Research Reviews in
Mutation Research, 2007, (635): 81-89.
Atkinson T J. A review of the role of benzene metabolites and
mechanisms in malign transformation: Summative evidence
for a lack of research in nonmyelogenous cancer types [ J .
International Journal of Hygiene and Environmental Health,2009,
212: 1-10.
Aksoy M. Malignancies due to occupational exposure to benzene
[ T ]. American Journal of Industrial Medicine, 1985(7): 395-402.
Brief R S, Lynch J, Bernath T, et al. Benzene in the workplace
[ J]. American Industrial Hygiene Association Journal, 1980, (41):
616-623.
H /e SERRHE, WY R, A (AR RO I — AR i /B i
BT E N E TR R T ]. 2Pl 5%, 2010,29(5):
40-43.
F/NEL Wit 27 S S PR RS e AT e ik e
(9] LRIl FARARRAR, 2011, 40(6): 619-623.
HJ 584-2010  3REE=“CH R PP R T6 L WIS /7 — i Al
R — SR EIERE LS .
HJ 583-2010  FRBEA TR R Y DIE [ AR BB R — AR
@RnEls ]
(THEHNR)





