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Quality Supervision and Ingection Institute, Beijing 100029, China)

Abstract A headgace method coupled to gas chromatogrgphy - mass gectrametric method was de-
veloped for the detemination of benzene, wluene and xylenes in the waterbased adhesives The
effect of experimental paraneterson the headgace processwas investigated and optimized based on a
full factorial design and a central canposite design  The reaults showed that the oven tamperature and
injection tmewere the main factors And the optimal conditionswere set with oven tamperature of
84  and injection time of 0.07 min Under the optimal conditions the method provided linear
range from 0. 1 to 10 mg/L for four analytes The Iimitsof detection(LOD) and limitsof quantitation
(LOQ) of thismethod were lower than aminimum limit of 0. 2 g/kg required by the national stand-
ards The recoveriesof benzene, wluene and xylenes fran a blank waterbased adhesive sample at
three giked concentration levelsof 0. 5, 1 and 5mg/L were betveen 82% and 106% , with RD sof
2.6%- 9.4%. Campared with the national standard method, the presented method was reliable and
could be awid of the interference of the matrix
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1.1
Turbamatrix 40 Trap (PerkinEmer ); Clarus500 GC /M S(PerkinEmer )
(Sartorius )
: ( Tedia , 99.9%) (Dikma , 99.8%) ;
( 99.5%) ( 99.1%) Chan Service
) 1 000 mg/L
1.2
0.1g¢ 20 mL , 1mL ,
10 mL
1.3
95 84 120 , 30 min, 0. 07 min,
1 min
: DB-9VS (30 m x0.25 mm x0.254 m), 40 4 min, 8 /min 150
2min , 99. 999% 1.0 mL /min 10
220 , 220 70 e/, 350 V
( ). , m/z45 250 u
2
2.1
2.1.1 2
, 2 , 3 1
1
Table 1l Experimental levels anployed for full factorial design
. Coded variable( )
Variable( ) (1 0) (+1)
Oven tamperature( L A)B/ 70 80 90
Equilibration time( , B) t/min 30 40 50
Injection time( , C) t/min 0.02 0.04 0.06
) , m/z 78
M initab 15 Pareb's 1 ,
95% ,
2.1.2
) 30 min,
) 5 3 2
R =4.46 x10' +7.64 x

10°0 +2.48 x10B% +1.50 x10't- 1.21 x10°f +8.48 x100 t(R ,

)
S

50 100 t

0.1 min

0 0.1min)
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28
84 | 0.07 min 7 021 378 (m/z 78) 5
, 7 130 285 +133 533,
“ 1- 3"
Table2 BExperimental levels enployed for central composite design
V ariabl Coded variable
anebe (-1.41) (-1 0 (+1) (+1.41)
Oven temperature® / 56 60 70 80 84
Injection time t/min 0.03 0.04 0. 06 0.08 0.09
2. 1. 3 _ , “ 1. 311 _
1 2 1
B 18583 - 2008 ) 3
b
100 3
2.776
1
|
A ]
'E: ACH EE 50
B B a
: 57
& BCH l
AB-
i 2 3 i “ -
4 5 T T 1 T T T T 1 T
Seandardiid shiect 20 40 6.0 8.0 'I0.0 12.0 140 160 180
t/min
BT 2PTERBRITHE R Pareto’s & 2 RAFRRER fa
Fig. 1 Pareto chart of standardized effects of 2° Fig. 2 Gas chromatogram of mixed standards
factorial design for chromatographic peak peaks: a. benzene, b. toluene, c. o-xylene,
area of benzene(m/z 78) d. m-xylene, e. p-xylene
A. oven temperature; B. equilibration time; C. injection time
2.2
1 000 mg/L 20 mg/L, 0.1 0.2
0.5 1 2 5 10 20mg/L 10 mL 20 mL , HS/
GC-MS , m/z78 91 91 91
( 1
) 3
, (mg/L) , Table 3 Realtsof linear test
, 3 , Canpound L inear eguation r__Linear rangep / (mg- L %)
Benzene y=2x10°x+2.7 x10° 0.997 0.1 10
0.1 10mgiL ( 01g Toluene  y=3x10°x+2x10° 0.996 0.1 10
0.01 1 g/kg) , m, pXylene y=4x10°x+1x10° 0.995 0.1 10
oXylene y=3x10°x+5.8x10° 0.994 0.1 10
2.3
, 0.5 1 5mg/L
! 6 ] 4 4 y
82% 106% , 10%,
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4 (n=6)
Table 4 Resultsof recovery and precision test(n =6)
Campound Added 0.5 mg/L Added 1 mg/L Added 5 mg/L LOD LOQ
P RecoveryR/% R s /% RecoveryR/% R s/%  RecoveryR/%  RD s/%  p/(mg LY p/(mg LY
Benzene 91 2.9 98 7.1 91 3.8 0. 003 0.015
Toluene 106 3.6 102 9.4 91 6.2 0. 001 0. 007
m, p-Xylene 88 4.0 85 9.0 89 3.8 0.008 0. 040
o-Xylene 85 2.6 85 9.3 82 4.4 0. 007 0.033
2.4
, 7, 3 (LOD),
5 (LOQ), 4 4 , LOD LOQ
0.2 g/kg( 2mg/L) ™

2.5 / -

, , , 1. 5mg/kg,
4 mg/kg,

PerkinEimer
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