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Comparison of Methods for Determining Formaldehyde Emissions
from Wood-based Materials among Chinese and Foreign Standards
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Abstract: A series of Chinese standards has been formulated for testing formaldehyde emissions from
wood-based materials. The authors analyzed sources and types of formaldehyde that existed in wood-based
materials. Different testing methods were then used to compare among relevant standards in China, Europe,
America, Japan and The International Standardization Organizations (ISO). The research provides a

reference for improving testing and controlling formaldehyde emissions from wood -based materials.
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FAFAERERREEESR . REFE GB/T
17657-2013 ( NER X EBURKTTE) 5 4.58
. EbrtrdE ISO 12460-5 “Wood-based panels —
Determination of formaldehyde release — Part 5:
Extraction method (called the perforator method)” F1EK
B kR #E EN 120: 1992 “ Wood based panels —
Determination of formaldehyde content — Extraction
method cailed the perforator method”. {HIXbr#ETE
AR S, SMTERERTETEHIEFRAR.
211 REEE &

ZEApr X F LR B A ) R B R ELRL,
FITR 1,

=AFRAERS IR E B &R EE SR BN 500 g, /b
BRI AR, BN TEKRAEAFNE
RAE . HF GB/T 17657-2013 BR /KR & A

20

®1 FAERAASHEER
Tab.l Sample preparation of perforator methods
in different standards

~ REEEE FELBEM
RS : :
Rebtmm @R BE/C ABXHBA%
GB/T 17657-2013 25%25 500 20+1 60+5
ISO 12460-5 25%25 500 23+1 50+5
EN120:1992 25x25 500 231 45+5

JREY 100 g; 70 ISO 12460-5 1 EN 120:1992 & &
S KERNERENRE, MAEKRK 25 mmX
25 mm X B E B /NVEE 12 31,
FRBERTPELEEZSF L, REAEEEKE
BB G, EEARERE. FTELERE, BEX
24 h BRBRELERZEFEIAEREN
0.1%, BMHLAREBIERE.
2.1.2 SHnigiE
EARERSTEREEEA -, HPRERFE
LR T RELENEH, EXERIES, He
EFABNEH =AM MAESREK, UEF
b SCR B IR & FLAN ek, REWR DR K
IR, MNTRRRMERE.
HFEREREBHFBRE TR, =1
PHRERSE VAR . AEBZ: GB/T 17657-2013
FIISO 12460-5 X R T HAHNHRIBZ A KERY
mtdl, EWBIANT SKRBERS. X RERF
BREKEGE, RHTEBITRE, URBESKEX
WAL R MR
22 THRBZ
FHE: £—2EET, £eaREmBARKRER
NERAKTRES, KRR FBRE —EHRN
KR, e —erERKFRIKHARSE. %
HER I RERE, R FALERE A PR
REFFEGSRAE, REENEH.
ZHENARZ AR RGEHEART BRER
FRPE, AR BREE. BIFRE7KRIIEK
R RBTA, B, HEERTFARRRPR
B L BRE
KANFHEBE (9~11 L) HIFHEEXES: GBT
17657-2013 % 4.59 ¥, ISO 12460-4 “Wood-based
panels — Determination of formaldehyde release —
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Partd: Desiccator method "~ ASTM D 5582-14
“Determination of formaldehyde emission according
to the American desiccator method” F! JIS A 1460:2015
“ Building boards determination of formaldehyde
emission—Desiccator method”. b4k, FE B EL
REFRAE GB 18580-2001 = P & ik AR AR
REHIGTPRBRRE) RAT 40 L TRBE,
221 ABEHE
A A AR ST F AR B R R R I E R
2.
GB/T 17657-2013 K 5 ISO 12460-4 F1 JIS A
1460: 2015 564 —#F¢. T ASTM D 5582-14 R, 4

R2 FHFEREBIEER
Tab.2 Sample preparation of desiccator methods

in different standards

BREREA AL
HERS Rt/ HESREER BE A8 sy
mm Y cm® C B% d
% 150+1.0

GB/T 17657-2013 % 50+1.0 i 1 300 20+2 65%5 7

# 150+ 1.0 .
I1SO 12460-4 % 50+ 1.0 #3101 800 2042 655 7
¥127+2 8, #i4 7d+
ASTMD 5582-14 g 7945 R 24%1 50£10 4y

£ 150+1 .
JISA1460:2015 g 504 B 1800 2042 65%5 7

GB 18580-2001
40L) 450 20+t 1

RES MM PBEREF AR EXA . BRAE—
AMHERBTERSEN, FEHEE 16 H 127 mmX
70 mm fiXFE, BHERAFEETRTES.

GB 18580-2001 #, HiAFERTAILARK (300
+1) mm, % (150+1) mm, WEAEREEHAASH
BB R E R, BATLRK (1501 1) mm, F (150
+1) mm, WARASPBNEREES, HAH
MR FARER R 450 cm’s BT 40 L TR 28R F
wAENRRE 1 K, AXNFEAHEERFERK,
REMREARD, FHik, RN ROEREASD
9~11 L FiRe4.

P ER, EMFHERERYE RPRBKRE
KRR FRIRE, B GRIKEREEHFES
B R,

222 St

& EREN T RBEM T ERLE 3.

ASTM D 5582-14 {X F 25 mL ZR48/KIR I FF 8%,
R TRl B4, (XA 120 min, &G HEEGRE,
FEMHIRRE ., XERIERGANERITEE
fak, mHEmESREE. HE, ZFE%ESIA Berge
FRERGERMBENEW, EREE.

GB/T 17657-2013 5 ISO 12460-4. JIS A 1460:
2015 MERMFE: ZWEMHEH 300 mL ZAEKRIH
B, W RIER 24 he RFERE FREEBHK
AR, B R REMTEN.

®3 THFEIRTE
Tab.3 Analytical procedures for desiccator methods in different standards

Lidisun ;] REdR
RERS  mmx B waE . IR /mL BAE SerE RN
mL ' B[ B&0 BB e Bt /fmin  {&/nm
0.15 g/mL Z R+
GB/T 17657-2013 300£1 20%0.5 24htl0min  0.2% (vv)ZBPME+ 25 25 6512 10 412
0.3% (viv) VKBERS
0.15 g/mL Z. B4+
ISO 124604  300+1 20+0.5 24h:l0min  02% (vW)ZEEHE+ 25 25 65+2 10 412

0.3% (viv) PKEERS
ASTM D5582-14 25 24406 (120+1)min  1%ZER

0.15 g/mL Z. K84+
JISA1460:2015  300+1 20+£0.5 24 ht5min 0.2% (V) Z.BE R B+
0.3% (viv) TKRERE

GB 18580-2001 0.20 g/mL Z. B+
40L) 20 20%1 24h 0.4% (V) Z BTN

0.1

F-9

6 ORTE) 95~100 152 580

25 25 65+2 10 412
ZRRE: 10
ZERE. 10 10 652 0 a2

.21.
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FEREZRNEEFR, RUERERERE.
B MRS REE R RE (R4) MHERE
A, TRIBIEFRENERWERMAE 15%~20%,
NERTI) =RRENE AR, RNE&X™5h
REFN EXEHAIG A

®4 THRB|EINMER
Tab.4 Analytical results of desiccator methods

in different standards
BMEEORERRE
FEAS
HRME% FE/(mg/L)
GB/T 17657-2013 <20 0.01
ISO 124604 <20 0.01
ASTM D5582-14 +15 0.01
JIS A 1460:2015 <20 0.1
GB 18580-2001 (40L) - 0.1
23 SBEAE

FHE: B—ERERNER,

small chamber method” (Z&#10.02~1 m’); LARZEN
717-1:2004 “Wood-based panels-— Determination of
formaldehyde release — Part 1: Formaldehyde
emission by the chamber method” . iX ¥HR#ETE IRFEHE
% I HENERUTESTANEER.

231 RXFEHIE

BRFEITH GB 18580-2017, iR ¥R GB/T
17657-2013 P 1 m’ SURBEME, KERTER
A ISO 12460-1 52— (R 5).

ASTM D 6007-14 XHABRHEMAKER, H
RMET REME 04 ol (8 m® K EHR L8
A RIS AR E, mh), EHTEST 1 o’ S
BRAEATSEBREN 05 KA, AEERNRERL

(m¥m®), BFE 6.

®5 SEBEASHENEER

Tab.5 Sample preparation of chamber methods in different standards

BB FHXHEE. S FEM AL TR
FRBEREBHE-EHNSR RS Rt/ %%/ ®EB BE HEXNE TAER ME/
mm 3 m? o) B/%  BIK/M) d

B, PRSI, 5 "

%EW?’ELYE%, i%ﬁﬂﬂl:’k’ﬁl’ﬂ”‘f GB 18580-2017 ESOOES 2 1 23+1 5015 1 15+2

o BERPEFRAKGR, 0 GB/T 17657-2013 ;:%ig 2 1 23+1  50%5 1 1542

2 VAR R A0 R IR LA so0s s

SR, HEBE m S piREe 150124601 % 500+ 5 2 1 23+1  50+5 1 15£2

FERBENE. ASTM D 6007-14 &7 24+3  50%5 2 h+15 min
FH MR R AR R ASTMEI33-14 n#&7 24+3  50%5 7d£3 h

EN 717-1:2004 . % 500 2 1

FRTHTRE, HAZERTHE
BE. HxXEE. ZRANEFHREERRNOEW, K
FrRSEEZEEFERER, FTUAHAEEMR
R, HZEHRAREE R FERR T,
B RASBREENIRHEEESR: GB 18580-
2017 (= A ZRMERBAIR AN ER &I H] & F R
TR &Y, GB/T 17657-2013%4.60%5; ISO 12460-1
“Wood-based panels—Determination of formaldehyde
release—Part1: Formaldehyde emission by the 1- cubic-
metre chamber method”; ASTM E 1333-14 “Determining
formaldehyde concentrations in air and emission rates
from wood products using a large chamber” ( JEEH
€22 m’). ASTM D6007-14 “ Determination of

formaldehyde emission according to the American

i22-

F6 ASTM HESBREEARBEEK

Tab.6 Loading rates of chamber methods specified in

ASTM standards
PR AR Q/A/ (mh) LA m¥/m®
PR IR S B SRR 0.526 0.95
QTR HR . AER . R MR &R 1.172 0.43
ik iR T 1.905 0.26
AER TS 3.811 0.13

iE: FHIRASTM HREEERIR ZHA+2%.

WS BHRER 1 K, AEESEHRTR
BE L R 6 PRIRMEMEM—MF. AT, ASTM D
6007-14 51 FEBEARANT S BBRETHREARE
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ZR, EMBTR. BTRERERS, HAdbe
HIERIET GB/T 17657-2013 FIE K.

ASTM E 1333-14 St A= R B R B RAHRAE &
BHEER, RERBEROARERS, HKXEUE
W, BREDIRMTERMUER, TTRELEERE
ARAMEEEREAIENREREAREFE—EN
ER.

B2 T EN 717-1: 2004 #, HABrAEER B RFEIT A
FEFE (£ 5. FEIBRERBEFEHREN TR
W, METRERRNFRIKE, BUHPHR
BEMNE BB R B RS .

ASTM D 6007-14 i€, HUARBEBRATR
TR 5% B TH4; T GB/T 17657-2013. ISO
12460-1 M1 EN 717-1:2004 #EXR, REHFBHKES
RRERTRMELHIH 1.5 m/m?. 5T AR S bR
EREG, BF 2 AT RERER, BFENiL
232 HridiE

SEREES SRR, FITRT.

1) ASTM D 6007-14 #1 ASTM E 1333-14 K31iK
BEL 25 C, LEMirdERE 2 C, HXNREF
HRFTE S0%LEARIBEAKF:; RE GB 18580-2017
M GB/T 17657-2013, 5 ISO 12460-1 fIRiR&MH7
£—3, HIHEELERE S0%EL, BEETERE
HEEER.,

2) EN 717-1:2004 X E R E 3 h JSEI AT LAKAEE
234, MBREFHAFREES 1SO 12460-1 FERBE 24
h G4 86 REESMHT; ASTM E 1333-14 BRME, P

H A E T RE SR IBUE 16~20 h J5 BT LAREE AT, (B R
LR, KERSBEAPHFRKREERN—
o sE OB fB] L% B+ . BT LA, EN 717-1:2004 F1 ASTM
E1333-14 7R A0 E N 18 LA Rkt

3) ISO 12460-1 R, GREHEE, LAMER
BABKIRE; WRRERRET 3%, NMNZBIE.
¥ 2 MEARERNBERE SRS, RAEABBER
10 mL KRG, F 2. BETA Bl 8 P I R
B. ZHEESWREET 0.005 mg/m’ KR XF
BARKE IR E, MM AEER, SEb Rk
¥ {i0)-- &

24 SAESHE

FHE: B—AOaREBMRE, RERE.
BE. SRAME/MBEHE—SERNEARIEA,
LAEFBRRERNFRSRAUZTANTRRES
&, SIS AR KRR, RENE
B, HEER . AENBREEH, HERER
HRRRE.

SHaiERRREESBEAEERM, REME
BEER, WerREL, mERNeR A EH
REERMNRIAMPRERER, tRBMA
mg/(m*h).

FKHASBESTERREEESR: WE GBT
17657-2013 % 4.61 5 M BEK 8 EN 717-2:1995
“Wood-based panels—Determination of formaldehyde
release—Part2: Formaldehyde release by the gas
analysis method”. {HFE EERFHEE . SITTENS
RAE TEEER.

R SHBREESNILE

Tab.7 Analytical procedures of chamber methods in different standards

SBRESH KHEER
RS B HAXHIR RRE  TREE EAERZE FaK/ RERE Fegket A/
T % (m’/m’) (%) mL (mL/min) min
GB 18580-2017 23405 50+3 1.040.02 0.1~0.3 1.040.05 2X25 2 60
GB/T 17657-2013 23+0.5 503 1.0£0.02 0.1~0.3 1.0£0.05 2X25 2 60
ISO 12460-1 23405 50+3 1.0+0.02 0.1~0.3 1.0£0.05 2X25 2 60
ASTM D 6007-14 25+1.0 50+4 &7 1X20° 140.05 30~60 min + 55°
ASTM E1333-14 25+1.0 5044 %7 0.5+0.05 2X20° 140.05 60 min=+5s
EN 717-1:2004 23%0.5 4543 1.0+0.02 0.1~0.3 1.040.05 2X25 2 60

fa: 1%EREIMAE: b LA TFRERRMERERY EI1333- 14 FFRILEMN, KRR BT LY 60 min.

LA R
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241 EEHIE

GB/T 17657-2013 MR R~ M TRETEHE,
& T ChriRtE, T EN 717-2:1995 MIEER . B
HEHRERELER KRR, WE 2 KRR FHE
ZE>0.5 mg/(m>h), ERHTE=WIR. RRET
HMERFEMALES, BAERLEKS.

28 SEIMEREHEER
Tab.8 Sample preparation process by gas analysis method

- HHER~ /mm
RS -
K ).
GBIT17657-2013 4002 O£l HRARA &,
EN 717-2:1995 400 50 Mia s RmE

242 SHmigiE

GB/T 17657-2013 EREMPRBKELEAN
20~30 mL, T EN 717-2:1995 Z3R 20~80 mL. RE
REEAF TS —RRERE, BRORERE,

R AFGRERTL—H, BBHN (60
+0.5) C. HMHEE<3%MIHEENED: TARE
BHIZE (6013) Lh, REXEBHIFRNES, &
h @ —HF BB, LK 4 h; HZBR
MR ERBPPRIRE, UERFHERRRE
R E.

3 NE

FEARBEHMBER,. HRAHOKE, RE
EHIT T 2HE. REMARME PRRAIRAE. X
WirEEARSE T EHRRENTRZA, XE&46
TREMERE, &XEBITHREMETEOEW, ¥

B, EREFHTE.

RERAES, BRI RREE R H
BIE, FRSERENEEELE T KR
KI5, SIEARKAEEER, XEMHEBR
EREBITRES .
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