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Study on Formaldehyde Emission of Laminate Flooring under Different

Temperature Conditions
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Abstract Nowadays, there is no specific standard for heating floor in China. In GB 18580-2001, the amount of
formaldehyde emission on the floor is clearly defined only at room temperature ( 20 °C or 23 °C ) , while the value of
formaldehyde released by the heating floor under high temperature( 30-40 °C ) is not available for reference. Because
of the differences between the various testing methods and different represent ways of test results, leading
to poor test results comparable. In this experiment, three kinds of test methods were used to test the amount
of formaldehyde in the same kind of floor heating under different temperature conditions, and the change of
formaldehyde emission was analyzed, give the rationalization suggestion for the improvement and development of
test methods.
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RO, =N MR R AR MR %
R ARG RN R A5, H iR X
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AR SCE I B 5 bR W2 R 1T 4R )2 K Jo AR
TEH R (20 €23 C) MM RBE (30, 35 C)
PRI BE S5 T H I B s . KR 3 b Y
EEMNA T, A B0E 1 m® SEREE . 40 LTRSS
A O~11 L oSS, X H A HrfEAS R T H
T T I P R TIOR3 e 5 P b SR 192
A JoT AR, R B Ay b R B FH A S5 kb AR A A 5 R bR
T ) 2 AR AR DB S

1 MREFE®
1.1 FEMNSEMER

TERAEEAS: ARZERS (JQ-225-TE), FZAHE
fES%L: 0~150 C, 20%~98% RH, HiE +0.5C,
+2.5% RH;

ALV MR (723C), K
200~1 000 nm, #5/F +2nm;

AW KRR (HHW21.420A 1T ), %
IRJEHE (RT+5~100) C;

1 m’ S EF: Jb st ff B H: (VEROUS-E+),
FEIRIE ] 20~40 °C, #EIBEFH 40%~70% RH, =5
S 0.1~1.5 m/s;

P T R 5t A D FH /NP R A - bt A AL
( VEROUS-A320L ), #i@EH 10~40 °C;

P TR EAR 240 mm, AR 9~11 L 3
BT XL E & R 2R M B AR 40 mm, A
40 L 3538 TR 8% M 4 Jmilh4e.

1.2 RIEHR

a7 REER TR EREARA
AR AL, O R — R AR 7 R AR R R AR R
AR Hb AR, FEA Ry v B BE AR i, FLAR Sl 806
mmx 128 mmx 12 mm ( K x T8 x JB), L&,
PATFRIE A GB/T 18102—2007™,

RIS SR SR A T A K
1.3 KEH*E
1.3.1 RXEEA4 R LRGN, RT3 F

AN BT 18, R HE I AN ]l B 2% R T FY R Tk
Bz, BRI IR 1.
=1 BB R RIS

Table 1 Formaldehyde test method and experimental

conditions
itk M1 A2 FAF3
Method Condition 1  Condition 2 Condition 3
I m® S 23 °C, 50% 25 °C, 50% 30 °C, 50%
40 L T ek 20 C 30 °C 35C
O~11 L THgsE 20 C 30 °C 35C

132 wEw kg5 Hib 1w SBAEE
F1O~11 L F 8 2% 1% MR 4l GB/T 17657—2013" 1
HoE AT, 40 L T8R4 GB/T 18580—
2001 AR RE HEA TR

(1) 1w’ SR BRI . R
TR 1 m® R IRIRRE . SR ENE
R —E E R N, H T DA ot 2R 1 R T
I HRBEANIURRS . EIMBGENIR S
7, BURERRI 2 S RS S msE = |k b
B, IO A A 25 mL B 2848 /K B K
TE— &, RS AGE RO, <k
{14 YT 4 B 2 TR K IS, 8 T 4 MR AT K140 YA
ARG, M WO R R A, ErT R
MRS RS P R I R, NI SRR R S 1)
FH R A

WA A SR NG, BT 2 RIF
GRIURE, MBS 2 KRB S KRR 2K, &
KECEEMBATE 3 h A b, Gndfar 5 REAH A EFR
ERE, BRI ESE R 1R, AERE
R

AR R R (1) SR, RS
% 0.1 mg/L.

C:[fx(As_Ab)XVsol]/Vair ................. (1)

e e MRS, mg/m®s /o0 AR il 2k
FHE, mg/mL; A, FAFIR GRS A, 7RI
KBRS s Vo FRICRAATR, mL; V,, I
2 SARF (A HE B AR IR 23 CRFAYIARFR ),
mL,

(2) 40 L 448 fEEARN 400 mm (75
40 L) 1Y T M 45 IS HBAE 1A% 57 mm (945 5 1L,
JFHEA 20 mL Z&1BK, FEH EOrcE i, A
MR EAEIREE R (20 + 1) CHY/NEEIRAG T
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B 24 h, SRR, fEXAAERES, WL —
FE SRR, U R T DA — i ORI
F, 45 W I A 28 PR A R T i s A A R
Zogd— g B IA], TR b s A0 R o B R B —
Fh B F-1

40 L T an ik W R i i 42 =C (2) A7t
B, M2 0.1 mg/L.

C=f>< <As_Ab) ................................. (2)

R o HPEEHE, me/L; foNbniEfh A
R, mg/L; A, WRFMR R ; 4, MK
WERE

(3) 9~11 L THedsik  AEEAEN 240 mm (£
FLO~11 L) B TR IS E B AR 125 mm 945
Al %% A 300 mL 7808k, X e 4R
TR AR, MR EAERE R (20£1) C
(/N SR R AR TR 24 b, BRI I R R R K
IR, A EREI

9~11 L Tk R 4= (3) #4711t
B ORE 0.1 mg/L,

c=f>< (As_Ab) X 1800/ A +++vrvrrvrrrnnnmnmmnennnnnns (3)

K o NIPEEHREE, me/L; foAbRiEfZ A
R, mg/L; A, NIRRT ; A, IR
WG, A MR, em’,

(4) TR M B 10 mL WSO A
50 mL Z&MH, A 10 mL Z BN ER AR A 10
mL ZTR%E, % PIRZERS, Mg (60+1) C
(REFEIE N 65 C) KAEH N 10 min, A5
L3 B o £ O VA VTR 5 IR T B G AR AR 1
FHAYYECRETHE 412 nm P KAL, DIZEIRKAE NS
b, 10 mm (UL 50 mm) (1 bb L
M 5 PR VAT YRR ) IR Y S
1.4 FREMERLT

il £ 15 mg/L H bR AES I, FH 20 B A )
B0, 5, 10, 20, 50, 100 mL HEARIEA R
) 100 mL 75T, IFHZERKEEEZZ2E, &
G EIEEETE I 412 nm AR E OB, 53] 0~15
mg/L H VA W OGS 0, IF 2l brifE il 26 1,
RER R bREM LT B

il 78 3 mg/L bR, I AR ik As
£ 0~3 mg/L R WG R, F22 il br o il
2,

2 ZBR5HH
2.1 FRAELR
211 AREWZ 1 40 L THREFEA 9~11 L T
Ak R TR A P AR M R RER R
PRI R £, ULRL 1 RS

FRfERNZRE N ¢ = 12.7444-0.0648, R* = 1.0000,
B f=12.744 mg/L = 12.74 mg/L

16~ €=12.7444-0.0648 R?*=0.99995
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Fig.1 Standard curve for formaldehyde emission from the
40 L dryer method and the 9-11 L dryer method
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Fig.2 Standard curve for formaldehyde emission from 1
m’ climate box method

212 ARAEwMZ 2 1 m’ SRR BRI T
BN A P IREITZeRER R bR & I RER £, L
2 T

br i il 26 M ¢=2.15484-0.0468, R*=0.9997,
Bl £=2.1548 mg/L ~ 2.155 mg/L=0.002155 mg/mL
2.2 HIgEFEE

1 m’ SRS IEAE 23, 30, 35 C&HT 3 4
A AR ) FE R S a2 SR L% 2.

M2 B VT LB 1, 7E 23, 30 C 4
T, HUAREE s RO AR, R AR S RE
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Table 2 Formaldehyde release value of sample under 23,30and 35°C of 1m® climate box

i 7 b

Ordinal 4, A, ¢ (mg-m’)||Ordinal 4, A, ¢/ (mg-m”)|| Ordinal A, A, ¢/ (mg-m*)

number number number
23-1  0.033 0 0.01 35-1 0.035 0.1 0.09 35-16  0.024 0.121 0.13
232 0.033 0.1 0.02 352 0.035 0.098 0.09 35-17  0.024 0.129 0.14
23-3  0.033 0.1 0.02 35-3 0.035 0.106 0.1 35-18  0.024 0.165 0.19
23-4  0.033 0.1 0.02 354  0.035 0.105 0.1 35-19  0.023 0.204 0.25
23-5  0.033 0.1 0.02 35-5 0.035 0.112 0.11 35-20  0.021 0.217 0.27
23-6  0.033 0.1 0.02 35-6  0.035 0.099 0.09 3521 0.021 0.213 0.26
23-7 0.036 0.1 0.02 35-7 0.035 0.101 0.09 35-22 0.049 0.218 0.23
23-8  0.033 0.1 0.02 35-8  0.035 0.105 0.1 3523  0.049 0.21 0.22
30-1 0.03 0.1 0.06 359 0.035 0.104 0.09 3524 0.038 0.196 0.22
30-2 0.03 0.1 0.07 35-10  0.035 0.104 0.09 3525 0.034 0.202 0.23
30-3 0.03 0.1 0.07 35-11  0.035 0.094 0.08 3526 0.036 0.209 0.24
30-4 0.03 0.1 0.08 35-12  0.035 0.1 0.09 35-27  0.032 0.212 0.25
30-5 0.03 0.1 0.07 35-13  0.023 0.107 0.11 35-28  0.032 0.176 0.2
30-6 0.03 0.1 0.07 35-14  0.023 0.121 0.13 35-29  0.032 0.2 0.23
30-7 0.03 0.1 0.07 35-15  0.021 0.107 0.12 35-30 0.032 0.203 0.23
30-8 0.03 0.1 0.07

T 23-1~23-8 9 23 °C M FAIRER 45 R, 30-1~30-8 S 30°C &1 F AR 45 R, 35-1~35-30 2 35°C &4 T AUk 6 45

Horh 7., =50 mL; 4 U AT 120 L, #R4E PV=nRT, {KF5IEEKAE, W23, 30, 35 C&MHTF V.,
g5 AR v, =120 L=0.12 m’, V,;, =120 Lx (23/30) =92 L=0.092 m’, V,, =120 L x (23/35) =78.86 L=0.07886
m’, Note: 23-1-23-8 is the test results of 23 °C , 30-1-30-8 is the test results of 30 °C , and 35-1-35-30 is the test results of
35%C ;And V,,, =50 mL; Each extraction of gas volume is 120 L, according to PV = nRT, volume is proportional to the tempera-
ture, the ¥, results of 23°C and 30°C , 35°C were as follows: ¥, = 120 L=10.12 m’, ¥, = 120 x (23/30) L=92 L =0.092 m’,

V=120 x (23/35) L=78.86 L = 0.07886 m’.

IRBIRR IR, HH R R 4 502 0.02. 0.07
mg/ m’; FE 35CEMT, HARE T F S R i 7E
917 RIBBNE(E, ZIaRA IO, Wl
I 28 REEHF Ak BIbR L E RS IRA, IR
SRR {E  0.22 mg/m’; 7E 23, 30 C&MFT
Hiu R R i B4 R R R (B4 & GB/T 18580—2001
PR SRR E, < 0.12 mg/m’ AYESR, (H241R
BT #] 35 ChY, HEERGE AT E,
PR EHEKR

G 3 ARG R &5 LT I Wi, IR EEAE
23~35 CYEFEIN, HibR o (AR TS 3 A
e P, X — S E R AT R R AT
A E, FBR AR AL, BEE A R T
1, A P R A o A AR B
JUH IR AR 43 MR B 8 B 5 T 35 CEE IR E] 40 C
5 SO | L = T O N N 9 2 g LR TR
AT REAEPR

2.3 FIresEx
40 L THRESTELE 20, 30, 35 C&MEF 3 4
MRE i B P SRR i e I 2 SR L3R 3

%* 3 40 L TIRSFEARRIRE TR EN RN EE
Table 3 Formaldehyde release value of sample at
different temperature of 40 L dryer

MEE 4 n N c/
Temperature/ °C b s (mg-L") (mg-L")
20 0.009 0.108 1.26
30 0.014 0.447 12.744 5.64
35 0.015 0.488 6.03

O~11 L FHRE8EE7E 20, 30, 35 CH&MFR 341
bR 1 FE R S A SR L3R 4

M3 i, EHIRALET, 40 L THEEE
DU o %) F P RO (E R 1.26 mg/L, fIF GB/
T 18580—2001 Hxf HEER i E, < 1.5 mg/L 1Y
PR 2R, (H B B by, 78 bR 2 U B 45
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Table 4 Formaldehyde release value of sample at different temperature of 9-11 L dryer

T 15 : A A I
Temperature/°C Group Ay 4, Alem S (mg-L7) ¢/ (mg-L7) Mean value/ (mg - L")
R 0.007 0.049 0.49
20 e 0.49
S22 0.007 0.049 0.49
£ 0.007 0.334 3.79
30 N 1980 12.744 3.82
224 0.007 0.339 3.84
14 0.008 0.508 5.79
35 N 5.61
5241 0.008 0.476 5.42

T (30, 35 C), HuAR B P R RO (ELI I i T
E REZOR, BEHE T E HZOR. Bk
B, B RLRE A T, AR B PP R S e
T, 3R DR S A HE A T AP )T R 7 R e
S5 Y VPR L e 52 2t 0 AT e SR e P B T 2

M3 4 FARFTR, 9~11 L TR A i A
i SRS 51 5 40 L THRA L 58 2 — B 4s
Ao XA RTAL, PR IE R 6 2 RE A B RS
T X B IR B T TR A N, E R
AT ARE L IS S AN R A A 2 57 o

3 FigGEil
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B L EERZ M, b SR B b A 1) P RS R i T
JEE 18 T i T B 0O 2R 2 e RO R P A i
PR I 4 ) e b SR 19 b A 7t B 11 15 YR 2% 1 T

BEAHEAR, TR AR, 20U i i Al
TR AT T 1 P R i U bR MLE 1Y B 08
A FFHRLEE 20 5 8 MR B AR AR SC AR T o

SE 0k

[1] BE—K. m iR R/ RN, o 4,
2017-2-23(5).

[2] k. BT AR R MR A b B R [D]. T2t
AR, 2016(8) : 80-81.

[3] MK, XU, SRS, S NS AR R R A A A U
D5 B B AR S Hr (0], AR Tk, 2013, 27(2): 33-
37.

[4] 0k, FOEE, B, ARIEMRE &1 T R0 R
D). ARSI, 2014, 35(1): 97-100.

[5] &R, BN, REH, 5 R SAR A MR
FH SR AR [J]. ARl 5 R85 RL%, 2016, 32(2):
31-33.

[6] TuCHE, BREEEE, T HEIZE, S HUBZIRSE T M FF s Rk
FRIEBFSE[I]. AR5 Tk, 2016, 43(9): 49-51.

[71 WHEEE, X%, BAE. SRR R P FE 0] A
ML RLEE, 2007, 23(4): 6-10.

[8] HrEMOlL B =GR BEARM TALBFR AT, 25402 EAR
FHLAR: GB 18102—2007[S]. db5t: o AR i,
2008: 1-14.

[91 HhEMOLEREFTEBEAR Tl AFFE AT, A b B i A
TEARFAL M REIRIG I ¥ GB 17657—2013[S]. db5t:
FEI AR AL, 2014: 96-104.

[10] Hr EAOlL B =R 9E BEAR M LAV BT, % N i f&
A AR N 3 B B A it v FE R R B it GB 18580—
2001[S]. dbxt: rhEARAE T RAL, 2002: 1-4.



