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Determination method for certain harmful volatile organic compounds in
vehicle-use child safety seats
HU Ai-sheng ™ , TAO Xiao-mei, JI Chang-xin
(EQO Testing and Certification Co., Ltd., Kunshan 215331, China)

Abstract: A bag method is established to collect volatile organic compounds ( VOCs) in vehicle-use child safety
seats.Benzene , toluene , ethylbenzene , xylene , styrene , formaldehyde , acetaldehyde and acrolein are detected by means of
thermal desorption-gas chromatography-mass spectrometry and high-performance liquid chromatography. The detection
limits for BTEX are 0. 005 wg per tube,and that for aldehydes are 0. 02 g per tube.In the linear range of 10—1 000 ng
per tube, the correlation coefficient R* for BTEX is not less than 0. 999 1.In the linear range of 0. 01-0. 1 wg-mL™"  the
R’ for aldehydes is not less than 0. 999 4.The recovery rates of 8 kinds of VOCs are in the range of 90. 2%—107. 1% ,and
relative standard deviations are not more than 4.2%. Different brands and prices of vehicle-use child safety seats are
chosen for testing by this detection method.The test results show that the method exhibits fast and accurate, and can be
widely used in the daily test and product quality control of certain harmful volatile organic compounds in vehicle-use
child safety seats.

Key words: vehicle-use child safety seats; certain harmful volatile organic compounds; thermal-desorption gas

chromatography-mass spectrometry and liquid chromatography; bag method.
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ASCP RS TR A, B LB A P A B AR
A 2 000 L 2R & 0481 N, 3B & <,
Tenax F1 DNPH 4 R A UAA B8 A — AR (3%
TSR SR e RO AL o3 BT A A R ) R
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1.1 XFI 5

RRPIRUES, A AR EE YR 1000 mg/L, i
Ry F B, ) 1 45 B8 TR 2 W) 5 K S | T TR
P BAER 1 000 me/L, S il O2si ; (0352 B HI 2
J# MERCK

Fi% V-MH-24 VOC Fiiab i ; F+i% V-BIR-
24 45135 VOC RFEAE; BIE GM -2 B i 25
APSamlper 2 000 L 9 LI RKAELE ; Sensidyne Gilair
plus 255 R AEZE ; Perkin Elmer TenaxTA (60/80) A~
5B P BT 45 ; APSamlper 300 mg/mL DNPH R
HAE

ANPEL ## M4 bR & ; PE TurboMatrix 150
BB 5 Agilent 7890A~-5975C A AH €033 B 3% 156 1
4S(;Agilent 1260 F= R AH AT
1.2 XWAHE
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FEMTRAL B . A AL T IREE Oy 23 +2. 0°C 18 &
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FEMMALBE . FE LIRS A 2 000 L RIS,
FEA 1000 L N, J%E,65CH#A 2 h,

SMRAHE  Tenax BRHE 3 L A&, DNPH &%
£ 12 LA,
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PAEATIRE 300°C ; FAFFEHTHTE] 10 min ; PAE AT
it 40 mL/min; ¥ BFEE IR B2 - 20 ~ 300°C ; ¥ BIF T+
TR 40°C /s ; BRI BE 225°C s AL MR IR 225°C 5 5,
AL E 1.3 mL/min,
1.2.3 GCMS &1

DB-5MS( 60 mx0. 25 mmx0. 25 wm) A3 H: ; 25
4l He 207 ; (USRI E 50°C (FRFF 10 min) , LA
5°C/min FHEZ 250°C ({4F 6 min) ; EI L5 ; 1Y
R 0T 32 43 AT 4 5 AR 1L 280°C 5 1 7 4B 3R
4 min; TIC BEiZUEME  SIM B E B 7 MK R R
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Hir WP T ERET
H 52,77,78 78
R oR 65,91,92 92
Vv 77,91,106 91
Xof K 65,91,106 91
] 2R 65,91,106 91
4 — HIk 65,91,106 91
KN 78,103,104 106

1.2.4 RAMEEZH

ZORBAX C18 i, #ik% A 250 mmx4. 6 mmx
5 wm;365 nm Kl HER AR RE 40°C 5 T ARER .
20 L3 1.5 mL/min; 6 I ASE A6 B U OG5 e ot
BT 2,

x2 %BERF
i /] min 30% VU E KT/ % W/ %
0 75 25
12 50 50
13 50 50
13.1 75 25

EIRSETR M E W 10 ng/ BRI RPIIY
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#1000 pg/mL Y9 7 B R TR AT B Lk
&4 100,50 .10 pg/mL %AW, —18°C F A7, A
BOWUAH L A3 IR — LA R AT
PrE AR & 7RG P AR W TR AR A e 2
LR B F Tenax TA f#HTE T, #il8% 10.50,100,500
1 000 ng MYA R YIpRiERNL . 1ol )5 7 FE FNAH 5& 2R 4K
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x3 ERPLMEEAFEMHEXRE(R)

H:%) e ednlEyrp HREE(RY)
H y=4768. Tx+39444 0. 9998
LIS y=4989. 2x+28155 0. 9995
LR y=5674. 1x+11342 0. 9994
XETHZR B HOR y=4371. 0x+33342 0. 9994
AR y=4539. 8x+21946 0. 9991
EN y=3614. 8x+19640 0. 9996

Ty TR« &R ng,

B 20 pe/ml B9 3 450 I S TN M T -
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DNPH ¥ J5i fif I 20 B e il ) & )% 0,010, 0. 020,
0.050.0. 10 pg/mL FYFRAER L, B T —18°C T vKAH
WA, RO 1A H . 1810E 7 72 FAE ¢ & 80

4.
F4 BRYRZMEERFEMBXRE(R)
B AL TR FICREU(RY)
R % y=450.3037x- 1. 7334 0. 99941
TR y=280. 3989x—0. 8485 0. 99984
N ¥=352.4010x—1. 0084 0.99978
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B AR R YR AR O D R
SIARORE SRR, (i B 2% Tenax RAEE h I R Y& 4
A3 it A 0. 01 we/%5 ,DNPH 45 P I 2 1N
IR 2 20 W B 0. 05 e/, T SE 10 WKk, 35
PR 22 s, 43 5 A JT 86K 3 FR (MDL) = 3s, & &
FRR(RQL) = 10s T 5 H K BR A1 7 2k 58 = T PR

mEs,
x5 EERYMBRYFERHRMEETR
e/
[EEZe 7] MDL RQL

ES 0.0017 0. 0058
CEES 0. 0021 0. 0070
V4% S 0.0016 0. 0054
Xof ] — R 0.0038 0.0126
& HIR 0.0014 0. 0047
KN 0. 0017 0. 0057
T 0. 0087 0. 0289
R 0.0113 0. 0376
P HIE 0. 0071 0. 0236

A UEAR R R OOR R M W Rk
F MDL 0. 005 pg/4, & it T FR RQL 0.02 pg/%
HE 2B ISR MDL 0. 02 ng/4% , 2/ F
i RQL 0. 05 pg/% .

SRS I —E R R YRR I 2
T DS FEAR VA T, 2K Tenax SREER 2K R )
Rt 0.01.,0. 1.1 wg/%, DNPH & I
T | L I A5 2 43 W B iE 0. 05.,0.5.5 pe/ &,
HEFT IR BRI E | BBk FE A 7 IR, 46
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x6 BIRMBIEWENBEZEE(n=7)

HBir¥  brE/ (peg- ") IFREICE/% RSD(n=7)/%

e 0. 01 107.0 3.3
0.10 106. 6 2.6
1.00 96. 3 2.1
LS 0.01 94.0 4.1
0.10 99. 8 3.2
1.00 98.7 2.9
Vv S 0.01 107. 1 2.9
0.10 94.6 2.7
1.00 99. 8 2.1
Xef [i] — R 2 0.02 90.2 3.2
0.20 101. 4 2.7
2.00 99.9 2.3
KL 0. 01 94.0 2.8
0.10 100. 9 2.2
1.00 92.6 2.3
4 — Hk 0.01 105.0 3.1
0.10 93.8 2.7
1.00 94.3 2.4
P 0.05 93.8 2.6
0.50 99.6 2.2
5.00 95.5 2.4
L 0.05 96. 4 4.2
0.50 101.2 3.7
5.00 105. 3 2.8
P 0.05 98.8 3.2
0.50 100. 2 2.9
5.00 96.2 2.7
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LR 10. 61
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L 52.12
I I 60. 15
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