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Study on the Test Method of Recovery Rate for Environmental Test Chamber

ZHU Hai-ou, ZHANG Gui-zhen, LU Zhi-gang
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Abstract: The recovery rate of eight volatile organic compounds (VOCs), including Toluene,
Vinylcyclohexene, p-Xylene, Styrene, 2-Ethylhexyl Alcohol, Naphthalene, 4-Phenylcyclohexene and n-
Dodecane, was determined in the environmental test chamber by the liquid standard injection, continuous
sampling and interval sampling, automatic thermal desorption (ATD) and gas chromatography/mass
spectrometry (GC/MS) analysis, and integral area calculation. The comparison of the recovery rate of the
two VOCs environmental test chambers showed that the recovery rate of small molecular compounds
were consistent, ranging from 83% to 99%; however, there were significant differences in the recovery
rate of large molecular compounds. It was recommended that it was urgent to develop the test method
standards of VOCs for the test chamber recovery rate. The recovery rate of eight VOCs in the
formaldehyde chamber was much lower than that in the environmental test chamber, especially for
Naphthalene and 4-Phenylcyclohexene, for which the recovery rates were less than 11%. It was
recommended to pay more attention to the impact of the formaldehyde chamber on the recovery rate of
the VOCs when the formaldehyde chamber was modified for VOCs testing.

Key words: environmental test chamber; recovery rate; volatile organic compounds (VOCs)

Wehs HHH: 2021-04-05; B2 HMH: 2021-04-25
fEF WA RIEERK (1978—), F, W5 H. Email: h.o.zhu@qq.com



76 AMt R EEA

368

HERMEAINLKED
Compounds, VOCs) &8 H A A A T ge Jk A 1 —
KA NIE RS SR, VOCs A NS
T B e B A e R e T AR R RN, 4
AR B R I a0, N SR 5 =5 P 2 AR R
A F 5 5] R 5 O R HR b 22 4 S5 AH O 1n)
IE W51 AT 53 . 3R [ 5 H) M bR 4E GB
50325—2020  F&HH A TRE = IR EE TS Jeds il b
AEY . R ARPRE ORI . IR X (JR])-
HIE, AR, KoM 42K LT ERAT
— B PP VOCs HEH T IR EE KR

HAT, NI R S5 BRI VOCs 1
% KM AR ERY . Chi-Chi Lin®#F 7 1 56
L 1) VOCs HEE A (fRiFK VOCs i) [HR1ES
B CREE . AHSHE RS 2 S35 e 5) St HupR Hh F
Ay LT WG, R I I R
JERINRT, VOCs IR BUE R s 10 25 KA %
BN, VOCs [ B JBUE 28 FEAK . 2835 A 1R
VOCs fi 4T A AR A+ H B 25 5 i b4 LRSI VOCs
W FEREAT T NI AL, LT 2 K% VOCs
MR, NG S e T &t

1E VOCs ALl IS #2741, VOCs fit 1 4E S 5L
CHRERRE . Rk B & B SE) X VOCs
R B FE R R, TR B8 20 AH S R HE ST VOCs
e & I B AR S g 7 Kk . W 1SO 16000-9-

2006 “Indoor air-Part 9: Determination of the

(Volatile Organic

emission of volatile organic compounds from building

products and furnishing-Emission test chamber
method” . GB/T 29899—2013 { A3 #7 Az H: il i
FER AN A PR GRS T 1% NSRBI
SERRAERIE, VOCs sk HE R AN IE -+ e (1 [l i 22
i=80%. #RTM, T VOCs s it [ 2 K0l 4
FER, HIAR LA, — B A7 b rp s I wf
M T ERALRA A BT AR DGR

AR SCAE HT AT 7E A R A T, SR B AR bR AR
N R SR 2L 5 R B AE . B A A
(ATD) AI=AH /B (GC/MS) B 73ty AR
S HARTH RS TR, #5727 VOCs it 8 #h
VOCs (HZR, ZI@FEM M. X ZHR, K
Wiy 2-C O, . 4-FZHEROHmMIE+ 5

[T 2R BRI v s o B RYRE S 3EAT T B RHRER:
527 VOCs fify [7] g 2 5655 £ 5 B T VOCs B 541 5
[F) B 4t 0 A7 MMl Hp i R s B B N (R AR
MEARD) BEATFE S VOCS MR BLIR, 5T Hikfe
XANE VOCs RIS [ e, HH 4 RS
VOCs A HEAT T X Ee b, B 75 AH G TR A HLAL 1)
ISR T7 32 SOk AN A T AR S5

1 #MR5EE
1.1 RFRA R

D AR B, SR KO
IE+ T hehriE s (Sigma-Aldrich fb =2 AT s 44
IR, 2-23E 0. 25, 4 SRIEIR O bRiE i
(Dr. Ehrenstorfer A 7)) ; HEE (34, Sigma-
Aldrich b /A7) o

2) PRV DL RE RV, BCH R
MR G AR VA . IR SR HEIE IR R, o0
WO, X HZK, KO, -2 O, %, 4-
IR PR O A IE A b 1) 5T VR B 43 i O 406.7
360.0. 386.7. 373.3. 300.0. 766.7. 400.0 Al
340.0 ng/p.Lo

3) FHEMEM: KETEWRHEA, TR
FRATEL, NEIHA S E RS 1.

1.2 %%

D JHAAE: 1# VOCs i, PIAER 4990 mm
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Fig.1 Change of adsorption capacity of mixed standard
samples in adsorption tube
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Fig.2 The efflux rates of eight types of VOCs over time
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Fig.3 Fitting of outflow rate curves of two organic
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Tab.1 Fitting parameters of outflow rate curves of eight
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LITHEEI O 0.0304 328.7568 1.0137 0.99991
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Tab.4 Comparison of sample test results of different test
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