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EHERALTHELZ. FLEC (Field and Laboratory
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MM ATR (EAFERICHTIREMEESD 506
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E- W-Va
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22T, W (@i FLEC THELLERL AT LFE K
DOER, A (m)d FLEC OMERER, Va (ml min®
LR OFE, Vs (ml min')id DNPH-cartridge DO
#EHEE, t (W3 DNPH-cartridge OfENHEITH 5.

Thermostat

£ L /=(Figure 2). flifli%§& X /- DSD-DNPH_L 37+
F=FRUV 5 ml THIL HPLC TR L2, %
% Table 1 2779

standby  exposure end extraction

Figure 2. Measuring carbonyls at high concentration or
long-term using the diffusive sampler DSD- DNPH_L.

Tahle 1. Operating conditions in HPLC analysis

instrument Shimadzu LC-10A
Cofumn Agilent ZORBAX Bonus-RP, 4.6mm
250 mm. Sum

Oven Temp. 40 °C

Mobile Phase a: Water/Acetonitrile 60/40 viv
b: Water/Acetonitrile 40/60 viv

Gradient 100 % A for 8 min then a liner
gradient from 100 % Ato 100% B in
22 min

Flow Rate 1.5 ml min™

Injection Volume 204

Detection absorbance at 360 nm

RRUDEFIOERE B | IRFE GARMER, AH

Flow
Controlier
W / % i I w

Figure 1. Schematic drawing of the apparatus for identi-
fication and measurement of chemical compounds
emitted from the surface of plywood. The thermostat

TR, HFF (RIRER, MIEMEETRED,
N2 (EEERHR, ST &5 g®2Th
Fho¥y /—) (99.5%, FAAETEED 100 mliZ
B, REHEHEHRE L. JORBRSEER T

kept the air temperature at 30, 40,50 or 60 ° C.

A 22x22 em IZYIHT L, FREORBEICRELE
B ANS, FLEC #iEElohRifizcEs, <270
—»hd—3%— (STEC #%, model SEC-400
MARKS3) T 50 ml min? iZHH LEMZELR S £iid.
30 IR S #HL A, FLEC DZDH5iEHE
R OAMO—2IZ DNPH-Cartridge %55 L, ¥A70—
a2 hO—-5—% 20 ml min IZRET B, BIIEST
EREL, RETA% 60 2H, 1200 ml L. #F
WMERAHBRER 7L IZFUN 5 ml THILL
HPLC T44 L 7=, HPLC D4 ¥74:#: % Table 1125R T

G HRILAT T E RFORIE  BBEA VR L
SRRy 75 —DSD-DNPH_L 2#EAL =,
PERILAER . DSD-DNPH_L Of# 7 « V¥ —Rlokk
ZWMOAL, BlEEr (REWNTSER) I 48 KLk

— iz AN, ARSFEIZER 20 nl/m? O BETRA
Lt K<EREETHS, FLEC 2HAWEHGEE
ERELRE,

C. ARERELUEER
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JAS Iz X AR AA FaorOEIRE, SEHETH
HITHIE L/ L& OMBEEDOELE Figure 2127R7 .
IR D P &iR{controlid 40°CORF 6.3 mg m? h,
60 CORF 15 mg m? h1 EIFRITHEWHBOEREIMRIIE
Teo ZOBWITHTF 2 ERFTUERETD SHIEHE
I3EREL, 40°COEF0.16 mg m? h!, 60°COEY 0.65 mg
m? W1 ZRLE. AFFUERFBZEOHRIIEGSN
o 248, S D s B OB AHE I 40T DR 1.0
mg m2h?, 60COK 3.3 mgm?htZRL,
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Figure 2. Emission rates of formaldehyde emitted
from the surface of plywood (F % %) with the
application of reagents at various temperatures,
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Scheme 1 DRIGIZE D ERT 5.

Scheme 1. Formation of urea-formaldehyde resin,
UL, B{EUEEERICD P AF L I—-FIES
PAFO—NEEFDLEYHNEEL, TROHNRE
&1z 5o T Scheme 2 DRIIZE O FRENVALAT LT E
FERAETDREEND D 12,
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L ewer B

NHCH-HN H

Scheme 2. Evolution of formaldehyde from urea-
formaldehyde resin.
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TNATN TR BET 1 /—IEOEE, Scheme 3
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5, ERNIRERETHTNAIRETHET T2 W,
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* HJJ\H B cHoN T
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Scheme 3. Reaction of Phencl with formaldehyde a)
in acidic conditions, b) in alkaline conditions.

a) oH
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—4, BB RHFF LR, REDT
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(Scheme 4), RERTFNLTITE RERIGL AFO—
WERFEERT S, EFNICE2TO N BRIGAIEETH
Bk, ZOAFO—IVREZSSICRHEHRDEL,
S BITHMRIEENEREND,
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D R S §
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~ CH,0H
o 0

HoN™ “NHGHZOCHHN™ “NH,

Scheme 4

EENSRETHRNVLATINTE ROBBHEEDRE
{feE 14 (Figure 2)% Arrhenius plot TF& 9 &, EREFRAS
#F5h/=(Figure 3).

4 } © control
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2 | O\Q\D\Q
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£
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1 F
2 L
-3 [l 1 1
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Figure 3. Arrhenius plots for formaldehyde emission
from the surface of plywood (F¥r¥r) with the applica-
tion of reagents.

FNHE W (controD DENRE#R T y=-4.3x+16; r=0.991,
NV AR, hFRAE, RELBOERBERTE
HEN, -6.1x+20; r=0.969, -6.1x+20; r=0.991, -6.3x+19,
r=0.992%RL 7%,

REBPORETIRIVATINTE ROKEEDS] : ERIZ
RRECTNVATINTE FE2RETHRE (BB ©
ERALE 2R L, ZORBIMITRI43RIT, B
SEEBEHITEALZEREDFITORET, 720
L= 2= %48 L T3 (Figure 4).

Figure 4. Measuring points in a cupboard exhibiting high
concentration of formaldehyde.

BHEMAKORN LTI T REERERICHELS, &%
RN BV 5 KL 58E 1 & A 3R E A Table 225
THEOTHoI

Table 2. Concentrations of formaldehyde in a cupboard
before the urea treatment. (ug m™)
Jun 30 - July 30, 2004

Al A2 A3 B2 c2 C3

mean 1200 910 680 380 1600 1500
max. 1300 1000 1000 490 1800 1700
min. 870 670 260 200 1200 990

FLECZHER L TREHMOEMER NP SRETSFN L
TIUFb FOREGHEZHIE Lz (Table 3). &3FEHR
510~42 pg m? hOHRBEETHEIVAT N T E BRHH
HLTWBZ &0 hois,

Table 3. Emission rate of formaldehyde from the surface
of a cupboard, (ug m*h™)

sampling place emission rate

bottom 24
top 10
right side panel 42
inside door panel 36
shelf board 28
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Figure 8. The relation between the formaldehyde

concentration and temperature in a cupboard. Data
were obtained from Jul. 30, 2004 to Feb. 26, 2005.

30-Jun 10-Ju! 20-Jul 30-Jul 89-Aug 18-Aug 29-Aug 8-Sep 18-Sep 28-Sep B-Oct

date

Figure 7. Concentration changes with 48h in formaldehyde from Jun 30 to
Oct 8, 2004. Each closed red circle and closed blue circle indicates data
obtained in C3 and C2 cell in a cupboard. The urea application was carried
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Fig. 9. Arrhenius plots for the concentration of

formaldehyde in a cupboard.
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