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Abstract

This study is aimed at the hazard exposures survey for operation of manual feeding
chemicals into tanks and to provide recommendations of the assessment and improvement of
feeding control measures, and further to solve the problem of powder and tank chemical vapor
or gases escaping to the job site during feeding in the resin manufacturing industry. Also, it
provides protection workers’ health rights.

A total of 56 personal exposure and 99 area fixed-point VOC, and dust samples were
collected from 10 resin manufacturing factories. The quantification results of the VOC
samples shows that the 8-hr TWA exposure concentrations of all 18 VOCs were less than one-
tenth of their corresponding permissible exposure limits; the measured 8-hr TWA exposure
concentrations of both total and respirable dusts were also less than one-tenth of their
corresponding permissible exposure limits. There was one short-term time-weighted exposure
concentration of respirable dust higher than one-third of its corresponding permissible
exposure limit. All of these results indicated that the workers’ exposure to hazardous agents
in the resin manufacturing factories complies with the regulations of our country. However,
short-term high-concentration exposure could not be ruled out in the manual feeding
operations. Even though the frequency of the manual feeding operation was on a normal
working day, it might only be performed once and mostly take less than 1 hour.

Through CFD (Computational Fluid Dynamics) simulation, a ring-shaped side-drawing
local exhaust device suitable for manual material feeding of chemical tanks had been
developed and FDS(Fire Dynamics Simulator) was used to simulate it. The simulation results
demonstrated that the wind speed at the center of the feed port be recommended above 0.2 m/s
for gaseous pollutants, and above 0.38 m/s for 5 and 10 um granular pollutants, respectively.
The collection efficiency could reach almost 100%. A real model of the local exhaust
ventilation was made and tested in a work site with main exposure to VOCs. During the testing
of the real solid model of the local exhaust ventilation, a PID was used for VOCs concentration
monitoring. The results found that within 100 cm of the feeding port, that is, the possible
exposure zone around the operators, after the designed local exhaust intervention was
introduced, results in at least 91.55% of the collection efficiency being achieved. This result
was consistent with the original setting of the collection efficiency of at least 90%. The wind

speed at 30 cm from the center of the feeding port was about 0.11 m/s, which corresponded to

il



the measured capture efficiency between 96.30 and 91.55%. This result was similar to the
aforementioned simulation findings. Finally, it is expected that the results of this study can
effectively reduce the risk of adverse effects due to the exposure to hazardous agents in the

chemical tanks of the resin manufacturing factories.

Key Words: Resin manufacturing industries, Chemical tanks, Volatile organic compounds,

Dust, Exposure measurement, Ventilation performance, Ventilation control.
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Analytical Method No. 42) » #£17 TDI {El \FIEISEREENE » & 112 B AR HIE B
BETRVESESS T 2,4-TDI 1 2,6-TDI {1 8 /NI 1% S HIAE S +5) 52 55 2 1 (8-hour time-weighted
average exposure, 8-hr TWA)PE{E (HAFEAE ) 77 7 Ky 2.0(23.5)H1 0.7(x1.2) ppb - HIE R
IR T 5 TAREG T AT IREIEEAE | (permissible exposure limit, PEL)[7]FE]%E
2,4-TDI Fl 2,6-TDI 8% 5 25 5 2 FE (ceiling value) 5 ppb FVE 43 EE > 45 Bl By 8.0%7F1 3.6%:
1 52 ISR HIE BE A S B FSE B T 2,4-TDI 1 2,6-TDI AR (E (AR R)
I35 R 2.1(£3.9)F1 1.2(£3.4) ppb » I RS a8 i e A5 e PRV B 3 EE A 3l By 13.5%7
9.6% ° VEE IR0 Ry A 45 SR B~ T e B s s Mg (225 16y 2,4-TDI 1 2,6-TDI 5%
BRE A A E RS R e E m e - % T LAER -

PIRGRE - T -7 Z 0% 5t HE (acrylonitrile-butadiene-styrene, ABS)/ZH 1,3- T
(1,3-butadiene) ~ PYAHAE (acrylonitrile) M4 Z i (styrene) = (& BRAGIL[FI T &AL - BIAY
HIRZE[16]1%f 4 ] ABS oLt 102 A7 {F3E5 L& 1.3-T 5 ~ PRI LM
=ML EYILEIRVE N2 RFBEREENE - (AR DA REUR T 42 1,3-T M~ Ni&
BERIZE 207 8-hr TW As 24/ 2 35{H 5 51 By 39.94 ug/m? (0.018 ppm) ~ 109.59 ng/m? (0.051
ppm)F1 137.94 ug/m> (0.032 ppm) AT B A Bkt = (E{L&1Y PELs (13- T k% 5
ppm ~ NJERE 2ppm FIZEZN% S0 ppm) @ HEPESEENEAR 3 (IL57 LHYN G5 %5
JRE R PEL -

Tsuda %5 A\[17] 5z Miyauchi 55 A[18]$+¥H4H [EIHY— St eSS RUETTEY 10 F£HIME
655 T WAL HIEfEA% (N,N-dimethylformamide, DMF) 57 YRR B 22 ST - FLEESS
TEESP AR B - G5 SRR A S E L - & DMF REMERBIAEATR
BRI (molding) Kz~ R AR B (Fr0R ~ INELVFIRZIE) 55 1. DMF ZE R Rt E -
LW ZE LI B A PR g5 (diffusive passive samplers)#E{T 8-/INRF T {F B A IR [ 77 2
BREREE » BRERE RIS T E TR T TRARIREA » P82 RAIRIREA
5 DUSRMH AT S (gaschromatography mass-spectrometry, GC-MS)#E{T DMF FIHAT
¥ N-FH AL A% (N-methylformamide, NMF) k2 N-ZfjAk-S- (N FRAR AL FHEREL ) -+



Rtz % (N-acetyl-S-(Nmethylcarbamoyl)-cysteine, AMCCO) 7 B 5347 * ££ Tsuda S AFTUX
FIEFRAEITHRy 100 1 88 (@A - 883055 T DMF HEMATHFE 8-hr
TWA Z&{a PR E AR E) TR R 7.4 (£2.2)1 6.2 (£2.1) ppm £ Miyachi T A AT
WERHYE R4 ZR 07 51 Ry 128 F1 142 (BB A3 > 553755 1. DMF B 2314 5% 8-hr
TWA Z&{l PR E R E) 1A By 1.7 (+3.2)F1 1.0 (£3.5) ppm > W {ENT FEE A A
2555 1T DMF ZERFZFREFEMEER > RN ENFEVEAE S A EE AN
w1 BAEMET R 2SI E T EE T DMF ZREEEEISARNAKZER R
PRI NMF 1 AMCC HYE &1 > S8 57 TRREA NMF Fl AMCC HYREAE = A
ZFLEEIARY 1.5 BUrnss 1 DMF EIRIEE FHETS N AE - WETIFTT SR
TEE R el s R F2EIREER DMF &8 7R R BB IEMLUE R -



1 EARIiE RS LR E AR A EYE

o LEG R e e

B N o7 b pm (mg/m

g | RE | TLEMCAIE e T ACGIH | OSHA | HSE DFG

A i A e TLV¢ | PEL | PEL® | MAK'

PU &8~ | Z2F2 e e, | PR 25 FEG 20

& . 7K SRS ): R

B | (ethylene glyeol, | 300 g (eI (52)

g |z ~ 45 |107-21-1) Z95(8-h N i STEL: 40 10 (26
G oA o (8-hr EE) : 10 (104) (26)
W TWA) : = SEinr -
eI STEL: 50 mg/m
st | AR 5(15)

Fii4 - |(dimethylformamide, 10 (30) 5 10 (30) | STEL: 10 5(15)
68-12-2) (30)
PR 100 (376) 20 200 | 50(191) | 50 (190)
(toluene, 108-88-3)
CHRERFAR ZRFAFIA]
- - . 1 J )( \ *1: .
Eiti(i)lléec:ne 24 | 0.005 &.f\ M4 | Ceiling: Carcinogenic
yanate, 584 0.036 [ZE: 0.001 0.02 --- catecory: 3A
84-9) 0030 | “sreL: | (0.14) B
0.005

ZI e 400 400 | 200(734)
(ethyl acetate, 141- (1440) 400 (1400) STEL: 400 | 200 (750)
78-6) (1468)
1A 200 200 | 200 (600)
(methyl ethyl ketone,| 200 (590) STEL: 300 (590) STEL: 300 | 200 (600)
78-93-3) ' (899)
T
(diethylene glycol, --- - - 23 (101) 10 (44)
111-46-6)
174_T:E$
(1,4-butanediol, 110- o T o - -
63-4)

R | £ 5| R RSN e FR B

5¢ K~ Z|(methyl 100 (410) | .. >0 100 SST(;ESOI%O 50 (210)

77 B~ BB Ig;ethacrylate, 80-62- STEL: 100| (410) ( 416)

fof &b 2

= ik o | TR
(ethyl methacrylate, --- --- --- --- ---
97-63-2)
FHES N ML 20 (72)
(methacrylic  acid,| 20 (70) 20 - STEL: 40 | 50 (180)
79-41-4) (143)
PN B B 10 (35) 2 10(35) | 5(18) 2(7.1)




i} e FEREIRE
| HE | FOLEROK E® | ACGIH | OSHA | HSE DFG
A f#, CSA No.) TLV® | PEL' | PEL® MAK'
(methyl acrylate, 96- STEL: 10
33-3) (36)
PN%lE 2B 5 5(21)
(ethyl acrylate, 140-| 25 (102) STEL: 15 25(100)| STEL: 10 2(8.3)
88-5) ' (42)
KN 10 100 (430)
(styrene, 100-42-5) | 50 (213) | ¢pp. 59| 100 |STEL:250| 20 (85)
! (1080)
i 2 . .
(acrylonitrile, 107-| 2 (4.3) 2 Ceiling: | 2 (4.4) Cartcmog‘?n;
13-1) 10 category:
Fitili 2 ki B 10 5(17.6)
(vinyl acetate, 108-| 10 (35) STEL: 15 - STEL: 10 10 (36)
05-4) ' (35.2)
FH 50 (191)
(toluene, 108-88-3) [100 (376)| 20 200 |STEL: 100| 50 (190)
(384)
R85 2| N 500 (1210)
N _64- 250 1000 | STEL:
& |3 - BE|(acetone, 67-64-1)
. 200375) lgrEr: 500| (2400) | 1500 | 200 (1200)
DSy — (3620)
£l Il 25 FH 50 (191)
“|(toluene, 108-88-3) 100 (376)| 20 200 |STEL: 100| 50 (190)
% T = g 100 o0 | 30(220)
E{: . i (xylene, 1330-20-7) 100 (434) STEL: 150 (435) STE‘EI;OO 50 (220)
i<
Ak EE | S T 20 100 | 50(208)
i%g l(gt?r}:gll% liSO‘lb)utyl 50 (205) | o1pL- 75 (410) ST511:6 ;oo 20 (83)
1 4 sy PRAEPTE
Hov K (epichlorohydrin or
B 1-chloro-2,3- 0.5 (1.9)
2 sz o |CPOXypropane, 106-| (7.6) 0.5 0.05 ST-EL"I 5 Carcinogen
it <5 152 89-8) ' ’ (0.19) . | Category 2
& H 68
g H
Z‘/& o
Ei g;fu% é[h:?jne lycol ARIR(E): | FRR: 25 7125(_?;2) “
5 | 107Y21-1) S 3002 [BECTR| - — | gqppig | 1000
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5 \ SRSy pm (mg/m°)*
f& ik E'jjf%wyij{% FKE® | ACGIH | OSHA | HSE DFG
- f#, CSA No.) TLV® | PEL | PELS MAK'
SR TWA) : | EE): 10 ZE 10
JEE 2~ 10 mg/m*| mg/m? mg/m’
A - STEL: 50
wo | 100 100 | 50 (gzo)
% - s (xvlene, 1330-20-7) 100 (434) | gpr 156 (435 STEIZI;OO 50 (220)
e e ==
o T T ! e
> ™l(maleic anhydri NS
gp o g|(maleicanhydride, oo T BATERT | 55 )| STEL: 3 [0.02 (0.081)
S5 T 108-31-6) fEE: 0.01 mg/m’
Pty — _mg/m-
| |IRHE =BT R
I trimellitic 0 A
ﬁzié * lanhydride, 552-30-7) #E: 0.0005
EE=® 0.005 e 3
S .04 |STEL: Z&| - 10.04mg/m RE: 0.04
E | AR mg/m’
UNEZ s
0.002
mg/m’
R F AT
(phthalic anhydride, | 1(6.1) 1 2(12) | 4 mg/m? ---
85-44-9)
A 1< 1 D2 S P () ZRR: 25 FEE 120
. Ef?ﬁ . (leoﬂ;yzlﬁlmf glycol, /55\(1;). T (A, (52)
N 21- A .
o / : Fwi(s-hr| NP | STELA0 16 26)
et H R TWA) : @) 10 FF'(‘104)
=H AR mg/m . o3
Lbt STEL: 50 mg/m
S A 0 100 (430)
s ~ 7 |(styrene, 100-42-5) 50 (213) STEL: 20 100 |STEL:250| 20(85)
= % @ _ ' (1080)
- ;Té(litg:ﬁgd' 1, 110
,4-butanediol, - — — — — —
ﬁf = ill63-4)
<5
s g
=L (hexanedioic acid or . 3 . L 3
;ﬁ Z adipic acid, 124-04- > mg/m 2.1 mg/m
= N 9
i ?Ez)z:@% ;
RS (triethylene  glycol, B B o o 1000 mg/m
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i EEERA S AL
B : S pm (mg/m
| A E'jjf%*@@@{% TE"° | ACGIH | OSHA | HSE DFG
- f#, CSA No.) TLV® | PELY PEL® MAK'
#g % #1(112-27-6)
o
A B
Z= L
MAE L
ER &l
g HE
i Zik_ M % T Ceiling: 0.75 2(2:5)

Bt |5 . %|(formaldehyde, 50-| 1(1.2) 03" |sTEL. 2| STEL:2 | 03(0.37)

{6t |k oA $82/00-0) 2.5)
S |2 . | N —EEEER A
4% ~ 7yf|(bisphenol A, 80-05-

B B2 fof 7) --- --- --- 2mg/m’ | 5.1 mg/m’
Bl -
e =y SRR -
7 (titanium  dioxide, 15 10 mg/m? | BRI P49y
13463-67-7) 10 mg/n’ | 10mghm® | o | ORI | ¢ 0.3
KIEE : 4 mg/m’
mg/m’
e =Y WP G
(amorphous silica) [EE (%Si0,) LEE 6
S mg/m’ | PEE O 2 oty
10 mg/m? | withdrawn Hf%/m ‘ BE: 4
EJ‘H?%—Z‘EE ‘ii‘“ M O T mg/m3
. i) E; 2.4
mg/m?’ mg/m

- RFFRIBEERRE - ROBESS 8 /NRFRF RN TR RERE -

CBeRLemAEE. T TEREMTARTREIELE 2014 £ 6 H 27 HELE, TS EMBcEL 2%
A&, https://laws.mol.gov.tw/FLAW/ FLAWDAT0202.aspx?1sid=FL015016, 2014 -

. American Conference of Governmental Industrial Hygienists (ACGIH). Threshold Limit Values for Chemical
Substances and Physical Agents and Biological Exposure Indices. Cincinnati (OH), ACGIH, ISBN: 978-1-
607261-12-4, 2020.

. Occupational Safety and Health Administration (OSHA). Permissible Exposure Limits / OSHA Annotated
Table Z-1, https://www.osha.gov/dsg/annotated-pels/tablez-1.html, last accessed August 4, 2020.

. Health and Safety Executive. EH40/2005 Workplace exposure limits---Containing the list of workplace

exposure limits for use with the Control of Substances Hazardous to Health Regulations 2002 (as amended),
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EH40/2005 (Fourth Edition 2020), ISBN 978-0-7176-6733-8.

f. Deutsche Forschungsgemeinschaft (DFG). List of MAK and BAT Values 2019, Maximum Concentrations
and Biological Tolerance Values at the Workplace, Report 55 of the Permanent Senate Commission for the
Investigation of Health Hazards of Chemical Compounds in the Work Area, of 1 July 2019, WILEY-VCH
Verlag GmbH & Co. KGaA, Weinheim.

g. FESRTHVEUE R R AR R BIRME - B LA NS T E R IR A PR IR ME - AILA 8 /NIF TR EE IR
R R 5 -
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FB=E BENERASVERBERFEEE

Cheng % A[19]3t ¥ ERE AR RSN 85 L BMEE TR T/REE s Ry 5 (&7
A W E MR EE AHIRE (peripheral blood lymphocytes)f A » g 25 T TR &I ZE 5%
IR 4R &N e (epichlorohydrin, ECH)FI1 — FH B FH % (dimethylformamide, DMF) & » &1
% ECH Al DMF JE RS P ir ¥ > AE4ERIEZE A 1.1 K 2.9 ppm ~ ECH EI&E{FHE 7T
A% 2.0 71 1.1 ppm ~ GHEEEEA7 7751 5y 3.9 F1 4.2 ppm FIFIGIESEEIR 737 £ 0.2 K1 2.5
ppm > BURES S A i s ECH G R - TSIFREEUREMHIEE T AR &K -
TE BT TSR MR AS LU 5 g i 35 K2 (polymeerase chain reaction, PCR)ATTHH KA
B AS RS A (sister chromatid exchange, SCE)&% 4L JE 4747 » F]7E ECH 1 DMF %5 EiliE
{55V (genotoxicity YRR (% - &EHH + A SRE ECH #F555 1. SCE &4 54t b
HIEEHRE SN e ECH 25255 1 » UK ECH F52 LR EHEMFER - (2 DMF 2
&5 HI a5 1L B8 BB © Lou 2 A [20] 81 %[5 22 S8 % 7N JE (epichlorohydrin or 1-chloro-2,3-
epoxypropane, ECH) #5257 THliLjAE F& & AR A RO IR BRI AV Fe of - 7T —5RER
FBIHE RS M F2ES5 T ECH B HERHIE - BREE VB RIS MENCE - FTBREEIERALL
FETC K W b AE R 2R A & AH @ (gas chromatography with flame ionization detector,
GC/FID)#E1T » 551 8-hr TWA # % - & %55 1. ECH S LURSE 0.2 ppm #E1T734H -
SR = AR ERAH ECH RERE T EHEEAEZ) Ry 1.7 (£2) ppm > (KRR FRHRTEEIRE Y
EFELEA) £ 0.064 (£0.05) ppm - fEFRFELH VHI{E S 0 ppm » ¥2 ECH & ~ [EAIfESR
Fa 4l 55 THY S P 29055 o B % & (mean mid-expiratory flow, MMEF) 5 73 EE 3 Bl By
31.7%(13/41) ~ 28.9%(11/38)F1 6.8%(4/59) » 1ERSIE M Z:1% » ECH B8N GE R
YR TR 2 MRS M3, (p=0.007) - /£ ECH RE255 T » WA RSN
(UK ~ B8~ Fea P RIR R )t A7 AR R A R R S B R (% > BRURPHZE MR ER 22 5 A/ N
ERfEEG S ECH 2B AR - (HIH9T M A8 B R RAER -

Viegas ¢ A [2114 # %) S HYBRE 1 I 2 B2 HY 48 (8 25 14 (F FH (genotoxic effects)bft
Fer WL 30 i £ FH BT HE B S T REH(F 26 25 T HUIEREE N % AHIHE (exfoliated cells from
buccal mucosa)Fil &= [ M EL ER (peripheral blood lymphocytes)f 4 » #E{THY A% B
(micronucleus test, MN) & FH i SR FE A B MR 07 5 (7 B A e Bk HR S TR 2% 25 1
(reactor operators) ~ )& )& 1% {F 3£ &5 T (impregnation machine operators) 1 /it ‘& 5 i &
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(quality technicians )H H % i 15 5% 55 B4 15 (ceiling values) 73 Al 5 1.09 ~ 1.04 F1 0.52 ppm 4
A2 R ZE B U T 2445 4 i & (American Conference of Industrial Hygienists, ACGIH)
P s AN PRAE (threshold limit value) i =R {H 0.3 ppm > Bt 8-/ NIRFHYHR & /i HEE T
15 F 75 41 (time-weighted average exposure, 8-hr TWA){E 0.20~0.22 ppm [ » #K48#
k=¥ 27 2 B BE 445 (Occupational Safety and Health Administration, OSHA)FETHY A
FFRRIE 0.75 ppm o BHZEAE A ¢ (FESS LB IRAH IR AEAE R % 4HRE § MN 45
RIFESET RRE T F(p <0.001) - BN R IER0E T (F3ESs THYHEEREE 1]
REBLE M AR R

Sara M1 Tripathi[22]$+ ¥ & BRI RE BLS R (F 2225 A ORI F BE M a8 17 Ry R A
Bt =BT 5 (cross-sectional study) » BFFEH RS AR EIETRENE - BEIEES
ARSI R S F 25 T B E T IE 5 15 5055 T T ¢ L&Y R & (chemical mixing)-
F I APARE 2 & S (formalin) » —{7H5aeaTHYM G H LAUCEE ST TR SRR
MHEEER - 3855 T8t (4877 o }llBR (neurobehavioral test battery, NTB)& 15815 M
(finger dexterity) ~ #1827 4 (tweezer dexterity) ~ 5 7% (card sorting) ~ -z LM
ai(hand steadiness test) ~ -4 JJt(hand dynamometer)%ﬂ%ﬂ‘t%fjj(memory)%ﬁiiﬁﬂéﬁ =
& 755 TRy EEZS T (actual workers)(Z&E24H) A1 1. & 25 T (allied workers)(FE7=FE4H)
LLEGE RS TAC S T8I - Fh B R 157s  BHEEEE AR B L
AT RS T BRI - RR BN FEEIS gt e -

Yokota £ A\ [23 /£ THIiM&HT (acid anhydrides)#%E5 5 [EH ISR B B SRR IE]RE -
AL BT PR S feT HE TS B U (amines) {F Ry (L] (hardener) - FEEEFT AL @ FHALVUG
HB 2 — B % BT (methyltetrahydrophthalic anhydride, MTHPA) » X & %0 %€ — FF % BT
(hexahydrophthalic anhydride, HHPA) » #[2% — FH T (phthalic anhydride, PA) » DU HAEHE
— HAE& T (tetrachlorophthalic anhydride, TCPA)f1{R7E = E5ET(trimellitic anhydride, TMA) -
HABEBT A5 (55 B R RS AERE RS ~ B g g e i I R = AT R T A R
it > F AR T Y S E M B BT 5L [E (reactive anhydride group) & Bl Bl S ETF B4 IR
(haptens) > BIfEFERR(KAYRERRE T > o] DURDERF 204 IgE DS ES > 51884
TR E 14 2 B E (occupational hypersensitivity)

Drexler % A [24]50( TER A FE BUS I (F 3R 55 TREHT 752 R 15 [ S8 AR U e B %
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BH5E - =R TR(EL A ~ BRI C T » A LA F1 O MTHPA ~ BN
4. 7 % BT (methylhexahydrophthalic acid anhydride, MHHPA) F1 /U 4 % %€ — 5 % [
(tetrahydrophthalic acid anhydride, THPA) =f&({E&%) - C LKCZEE A HHPA » B (£
{EF] MTHPA - $13#75 86 TR {F2E 55 TRERT 5 B2 0T (8 A\ SeBa B @ MR E - BREE T
B XAD-2 WE - BEAR I E & DU HC KOt BB AR 28 59 SR JE A 68 (gas
chromatography with flame ionization detector, GC/FID)#E1T o i A ZBEMELEE - B A
WA MTHPA ~ MHHPA 1 THPA {13 7 R o fir S (&) 53 7l By 28.5 (8.0~45.0)
2.0 (0.8~3.3)f1 3.0 (0.8~6.7) ug/m® ; B T MTHPA {98 RS P &(#iE) B 13.0
(<4.7~35.7) pg/m’ ; C TJAE MTHPA ~ MHHPA - THPA 1 HHPA {5 e o fir 85
(B 5 Rl By 6.6 (2.0~37.8) ~ <2.0 (<2.0~2.7) ~ <0.5 (<1.5~2.0)F{1 3.0 (2.8~3.3) pg/m® 7%
A ~ B 1 C TR BB TR ARy 35% ~ 21%71 29% » TEAE—ZR TN » R = REEE
SBAFES T WARBUR S EBURITER - AR BE N TIFiRFE AR -

Grammer 55 A [25{ERFFT(E PR 848 B 2 A A R RIR A e RS M F 2555 T
I8 2% 1 SR (occupational asthma) 4y 8% 42 22 » 1 BUAZ o (i I35 26 24 (L0 (curing oven
machines) - KUV EER SRS AU R AEE R L — B EEBI A B 4002 APV BIERVIE R - 281%
TEE EAR B R S — B - BB IDRSYIE L AR - A RHEIE G
K eAbMESR HHPA » G155 TRV DER R K - 1E8H ¥ 66 {EfFE2 T
BEITIE NSRRI » (AR PR SR E - (HER 5 TETRE N HEREET
FEEMRTE TAETE B RIAERRRE ERHR 25 1oy By 1~6 AN{EREE 4 » A AFTRES
FEE o MR R TIRETITE S TRE IS (F 54 5 1 6) ~ (5340 3 F1 4)F1
ER(FES4E 11 2) = (EFEE 40 ths ~ PRME=(E5REE 5y 40T HHPA JHIE R aE
(i) 55 71l By 0.0062 (<0.0022-0.00180) ~ 0.0190 (0.0110-0.0310)71 0.635 (0.0028—0.2500)
mg/m® > R HHPA 1F={HRB M EF AR - & okl = RE 4% T
HHPA GRS MERIBCE M R AR BT - BBEESRBAA 3 15 L3 ERENR
I > Ry S S B (i 1 0 55 T I M i B PR B RN 10% RFEZE 2% > {E.57
THC A 1% 25 R 1 =X (half-face) 8 4 [T =X (full -face) MU 55 Bl AR BUR L BE LR
(dust mask)FR I B 2 Y fRiE

Nielsen 25 A [26 4555 {8 F & 75 #H4HET (organic acid anhydrides, OAA)Z HHPA F1H
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BN @A i (methylhexahydrophthalic anhydride, MHHPA){E Ryt { LA 2R SAduifE
AET T REAS B Y [ E ARy e (3 2% TP i e ORI (R SRR ST - 555 T8 i
{IEl A\ 2258, HHPA F1 MHHPA FEEAIIE S ERAHIE » S8/ 18 iy XAD-2 & > B A DL GC-
MS HEFTER ST o 7 122 {EfE AFREFR 97 (EEIEREHIERE A K 140 {EFRRHEA -
HHPA 1 MHHPA (Y53 #7455F, - K55 T.2% 5% HHPA 1 MHHPA FFE 28 5355 /<10
10~50 F1>50 pg/m3 ={lH574H - ¥EFLPRIK HHPA F1 MHHPA JEJE AT (ir 87 B R
43 ~ 150 F1 500 pmol/mol creatinine ; 4XFHENFT—R% BRI HHPA Bl MHHPA 4544
AEAT Rz I B (skin-prick test) Kz DURUER PR A SR T 5t B# (radioallergosorbent test)fg:
G EHY 1gE %DFEHﬁ*ééﬁ%ﬁ%fc%ﬁ(enzyme-linked immumosorbent assay)fg il 1gG Hi#-
Gt o b = (B EE > SHAVARKES ~ SR NI s AR e RIS 5 453 HHPA 1 MHHPA
SRS A = BB TRAgE 22%F1 1gG 21%) » B8 T2 B iRl - S/~
Wi s U IR R B (AR 4R e T A TR 2 2 S e R, -

SBUUET RifEBUER R BRI e

TEBSER A AR - W ERRIER G E LA EY R 0 iEREUR - EHERg
PUR 278 =5 T AR » Hp i R0 ARR e ez 5 7 (B HINEE AT
FEE S  BE VBRG] - REBERALZ IR PATERRET - 5SS E
T BIRTEEVIF IR A NEFERNZ > RDERANATAIRSESE - Eallfi gt
JFANERE A EA o A R ARG R A Y - DI HRBUS R F RS
IR TR - P B EYIHIE > A RESE = IMEIER] > RIEEEIA EEEYIEIRE S L
MR ERTT > AR E R PR AR B (N -

W B RIS e AT AT (R 25 22 FmFY 2007~2008 el e SiE %
B A MR EE TR S > WSS E SGERON(2-3] - A A e R Al
AN E S I TSR A Sl B VLB G o B (DBRER TR R
EERE - QEVRSE R AR RS » Q)FEFRB AL A - (Digh
T TR 7 AR R EGE - SR EE RIS ek » BoRAR
FREC S HYSESR L > OBBHERRRE (R - StHERERBIEI R A TR
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FAZEhl TAE S E RN - BAE © (D)BREE A EY) R EH LIEiCEiEms - QIRA
FRIEHEH e © Q) RBEINESGETREIE » RIS SEER - #EE
SRS BALEIT LGS - R AT AN SR B IR ERC GBSV EA - BT
AEVREENTRENE - BEXEREIGEHEE > G815 - (VEZPIRHRE R 5
ERRFURE > BRSS TR SGET M E R AR - fERENA A EYE g A
BRI - QIR STERERRESERET - NIRHEIEER] > SRR R R
R s BB EFCREMER SN R _ LR AEEY - Q)BEFRER
FEfaEEiRaicE  BREE D USREEA BB ERE - EtaER i E
ENEEN R EDERE R AR ERINAEEYE - REHIERIEERAE
VIR R R EE R A SRR - DR R 15 LRl L AU S =] DU Sz et e S a2
HEVIHTERL -

W55 2 2 AR GE AR R ER Al BEAL A TRS ST I - 2 S RO ER B Al
98~ Bl oS TIFREE el REiE R (S TRFEENINT - et B R
HERA G o R R RE RS TAEYRENEERE - —EHE5%
Pt oeEERG > FESEATF A BT F SR IR BRI M R e FAE B A BRI I - ARG &
Weke ~ G s TR - il - B FEC RS RUENAEEEGEE
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BE LB A LR E SRR TR SRS

ABHZE R $H B — 5 TR CE A R\ TR E S AR T (F S BRI A 57
TEANEZERENE - RIS RHR I T e 55 BNl e e 2R E Y 2015
sTHY TRSEBRR RIS | [33]  BORE I/ F SRR IR BN R 2 A SR (SRR ey
1555 TEI {5 EE 40 (similar exposure groups, SEGs) > [&E]7 SEGs Fs BATEE
25 LR 2 BLH TAF 842 (processes) ~ {5 FHY 54774} (materials) ~ 07THY{FEIH H (work
tasks) ~ FEfEA VG RIEBLSEREATRIER) « A T WS eI R P S
F R - EIRAE A SEGs HVA EYIHREE ERE (SRR ) - R TR g —(E
SEG Witk RS R NEREA o MEEAIHTT st fy & —(EHE T - 357 TR
IR R AR NG T 81 97 SEGs » GERHENE—4H L2 AmE A\ THORHEE R
TESESS TR — (i SEG » (It X 2L SEG #EfTHAEYRBIEHE - HEDHERE
A R A TS TR EE - #5 # LA BE RE i 07 =088 E 2270 6 {25 A TR B IR -
HLAREET—{E SEG 25 175 EY)2 5 B Ren - FIa (A 18 58 ARIATTTHE AT
Tz 10 4HACERARRE N THORHESE M THARESS LA SEG AEYREEE R
4 WA G IR IRIE SRS EYNRBR BU R A E R s VR 2 TEFEEG 2
DEREE 20 (EIfF IR E B NERE A » S5 AT N THRORME R (B R EE B
SE IR S IUE ROHIE 22/ IS 80 (R AE -

e AR e AE LA 2 26 TR L2 AR RS A\ TRORHME BRI A AE R - AL
BUESE 5% T R FRH YA N M B B0 — AR A A R R B E(2-3] » 1 SUBRIm IR 2
RNEHEHE SR N A SR - B B 22 ZF%E TR - B -
IECHE ~ ZBa 2B ~ BOE - REWGEE Fls - FANGIR O - FENGE - WHEkE
LBE ~ BLIFE - MRS E PR b &I A R 3R TP A EE ]
REIBA © VUG LI (tetrahydrofuran, CAS No. 109-99-9) ~ % T [ (2-methyl-1-propanol or
isobutyl alcohol, CAS No. 78-83-1) ~ 1,2- — & ZJ5¢(1,2-dichloroethane, CAS No. 107-06-2) -
7 — [ F b (propylene glycol monomethyl ether, CAS No. 107-98-2) ~ 7, —fi 7 Fif(ethylene
glycol monoethyl ether, CAS No. 110-80-5) ~ FHi % % T fil(methyl isobutyl ketone, CAS No.
108-10-1)~1,1,2- =& Z%5%(1,1,2-trichloroethane, CAS No. 79-00-5) - Z.fi% T fi5(butyl acetate,
CAS No. 123-86-4) ~ $,75-— FH % (m,p-xylene, CAS No. 106-42-3 F{1 108-38-3) ~ B2 .}
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(cyclohexanone, CAS No. 108-94-1) ~ #f- —FA%£(0-xylene, CAS No. 95-47-6)f1/. £ 7.
B4 B (2-ethoxyethyl acetate, CAS No. 111-15-9) ~ Hfi#(methanol, CAS No. 67-56-1) ~
FH % (formaldehyde, CAS No. 50-00-0)F1fi7(phenol, CAS No. 108-95-2)% 15 fE{L&) -

KIS ERAHIE B ATRE D ] LERTIVA EY) - TR A E YR
TEELSTHT o BRIE—E TR EEARE A TEORHEEEES TEEYRBERENEN
Bt 7= - faan s

— ~ {ERERRIES TE AR SYREXREAE

(—) HEMAR LGV AR E

AT EEEE A EY) B © Gk~ ST~ 1,2- T8Ok - N B
R ~ FHERPN IR FRES ~ £ "l 2B - AR T ~ 1,1.2-=8 20 - B - 288 Ths
I~ ZHISR S BROEE - KON~ £ 8 Z ST ls - B - HEERIEE 18 FE(LEY -
AR T B 25 B B 55 Bl KB E e e AR FE P (RE R S A A S HV R oA 278 07 7E S
VUSRI ~ 1,2- "7 J7(CLA1106) ~ P§ —EZFE(CLAS049) ~ FIELE THH(CLA1211) ~
7. 7E(CLAS039) ~ FHHE(CLA1235) ~ ¥f- — FHHE(CLA1239) ~ 38 i (CLA1225)F1%E 2. 5%
(CLA1234)85 78 3 (0 S MEBRE (F R BREE M8 5 BN ENIEEEHES(E A XAD-2 &
(CLAS5023) 5 7> — FEHERR A £ T BeAA R (E S PU & B8 RSB LS
PEBRE 1F Ry PRER /M EHY JT7A(CLA1215)[34] - {E1F 55 Bk 5 22 4= i AR BT 92 AT (National
Institute for Occupational Safety and Health, NIOSH)fJ43#7 /554 FffH(NIOSH Manual of
Analytical Methods, NIOSH NMAM) S POk > 5 — FHEL 7 i (dimethylacetamide; CAS
No. 127-19-5)F1 " A& FHER e PR 7317 77 7A(NTOSH Method No. 2004)F2 Hi {5 F Y
BENE B BREENERJTA[34-44] - BRETEE - Z7BZE - 1,1,2-=8 M2k
LTHEERERS - BN AR T 275 774 » 1555 NIOSH NMAM S5 TUhR Hr Ay
F73£453 R By BT B2 NIOSH Method No. 1405 ~ 7 — 2 Z,fif NIOSH Method No. 1403 -
1,1,2- =& ZJ5E NIOSH Method No. 1003 12 5 Z it s NIOSH Method No. 1450 -
78 BT A R S VS MR E T TR 0 AT - IS B (SE IS B8 (CLA1207) ~ FHEE(H
FHZEH 2,4- RS ELFEHE(2,4-dinitrophenylhydrazine, 2,4-DNPH)(CLA2404)A Ry B4 TG
{5/ 15 mL 0.1N NaOH W UR Y/ N B 825 (CLA2402) #ET TR EE[45-52] -
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5Bl NIOSH NMAM %5 VUkf t NIOSH Method 2549 £ $2 {5 FI BRI E T & 18
HERETTE  IEICACE RN @I AV EUR T € (thermal desorption/gas chromatography) i
TTATRIEZE R R A LG P(volatile organic compounds, VOCS)Y 73T 7E & 774 »
T VOCs REHTEGRIS3] > MEZATT RS E FHERI B AR - IREERERUE - TREE
IRFH] ~ PRERARIR « T RIF SR A AR, - BIPRAEAE (LA #k(International Organization
for Standardization, ISO)¥fFA A ~ BURA LIFSATZZ A VOCs B-EEHIE » AR
FA I B BC & 2 E RO T B Y 4R BT % (thermal  desorption/capillary  gas
chromatography)y EEN [ SATRIHBIALSSIVEREE ITT04 - HETTATARERINE
OB ~ HETTERER ~ T B AREUE 80T » THE - BT A MR - 1RHEHEH
HHMNSHEER -

FH P P A A EI PR AR T T B TEREE G R A T > ELrTREs PR EE A 558
AESEERtEEr o B BRI T VOCs FUBE T E A S ek At 2
o NEEA LR SIS TSR - (T FEMR I E 1 R M B TS RS
{LERARRE N\ THORHESE R SR B REENE -

A8 N =B AIE R RN AT IR R AR EEIREA - DUAT
Carbopack X (40-60 mesh) % i Z B EAHE IR > 42 A\ PREE A (Gl Air-5, Gilian,
Sensidyne, USA) LA - B=UERAE T5 20755 (8 N\ PR 60 7 A S ER A I del B 2 TR
ARPREE - EEF Carbopack X IRy L2 8 - (KR ERVIMEE 2 (b F(graphitized
carbon black) - fH#}Y Tenax TA HIMEZE L FLIEHIE &) (porous polymer) - 45 H 5HY
B SIRIRE (240 vs. 35 m%/g) - RERREEE ZHYRBIEAKLEY)  RERR=RE
FUERBEEREEISO] - HCHEENIR I E (RIERGHIRIIT T A% » $57E Carbopack X W7l
AR T E S AR R FTALER) 1L,2- "8k ~ L12-=84ht ~ B - 23 - “HH
FIEEZIHE 6 [ELEYIAVEREE R TR & V[56] » DUk « FHARSE T ~ BRCERA
ZIE TS 4 (A(EAYIHELLET Carbopack X H2% EEIR i 75l (multi-sorbent) ZAH 2 £
PREE D ATEHEDIE T - BN SRS R 57] -

BHME ANFRBERA > 1055 T L TRIfCH A BRI I E AR RDH » R RRIR
ERIEAE 35~50 mL/min > SRES(FHESS TE APPIRIERTT 22 R B TESE BRI RO A
PR L HE A R B SR R B FIARE 24 S - RN ERIREEEGER - LR
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PRI MBI ERE S SRR 5 T AR ER A - sl - QU 150 A&
JEArE - FENERA L RS HRE BB AR T R B RELLRE - FHEfh 8 /NRFHF
BIIREPHERERE - DIREEES TASYERBEESHGASHE - HItFrA
APRIRIFE D 6 /K - 25 AT R B 55 TR TR L 8 /N » DUEEST T
(B AR AR LSV ERIE - 1255 T T Tk > WKElpRERE AR S
PR A LRI 4°C KT IR » FHAEIEBREIRFI-20°C JKAE TR - THY—
BASEREAEE T -

() TERERERELES T Ay BER AR EE

IR 55 TIPS B idE (S CER RS N TR E R IR R T U EE -
(e AR R E M A 1R RSB VUSSR EE AR EE (7] - (N LR ERE S5 A e A Y 48
BEPRER TSR T /A (4R CLA4002)[58] > HETT{FSREREEELSS T (i A\ J8f RE SR B2 SR M
JE o Ky T WSS T (M A TP MR BE R ER RS o R DASS IR BT A 25 1Y o] IR Mty BE BR
BT R T A (4R CLA4001)[59] » #1755 T A a] AR Mt BER FR BRAAIE - Fit
FRERI R R AR T - AHFE R HRHKSEE] NIOSH 8y 7347 7774 it
(Manual of Analytical Methods, NMAM)Z5 TR A RRIBEREL R A T AT RE Y
TEERERHIZE[60]

WKFT PR AV BR AR 0 A7 70 - WA EE SRR M E B EH T R & LM IR 4K
(polyvinylchloride membrane filter, PVC)HY 37 mm JEAK[E » w ROk My EE Bl FHEE 78 25
mm PVC JEARAVIEAR E RS e e B BEes - DUELASREEE T (Casella APEX air sampling
pumps B, Sensidyne Gilian GilAir-5 air sampling pumps) A7 &R0 R B4R EE £ 2.0
L/min FIATERIREMARGEE £ 2.5 Limin » HEFT /R SEERIR AR, BEEA DS T (8 A\ 48 REREE PR I%
HTE - By T IS BRE R SRR IR 5 22 W T EE ML I AR/ N4 > LA Marple {8 A 73 (85RER
A PENEEERR 34 mm Y PVC JEAK » MELA PRI ERi(Casella APEX air sampling pumps
5, Sensidyne Gilian GilAir-5 air sampling pumps)FERAE it 8 R8M [FE% E fy 2.0 L/min » (T
VRS B T AR BEALAS R N i B -

TESEERETNIZS T8 A 22 R EEPREEAEIE R, 8 /NFim it - 2/ DI EREE 6 /NI T
TRIF IV Z AR B A - DUE ST TR B 88 BEAN n] P My BB 8-hr TWA - BRYSS T
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(B AFREEEREE - N TESERTRHE A PR B EC R 55 THIRRENI & > DAA Witse sy TIEE
FJR R FEBCHCE RABREE /R 0 55 TAREN IR v P B A\ SR Babrtx - F3RIRIE
PREHIE > AMRESEERIR SISO N RCRIFUREIEES » §VREIE 1.5~2.0 2 Rl lmEE R sk
TEES > TCEPREEE U ALRE ERREE B DUETTERER - BRES M ERIERE IS - [FIECRR i
& 150 ANoriE ERET 2 T APPR B AL E © PRERGEHRIR » KRR SE AV AR E AT ZE
HIBSEEIMEERR - @A E R E R M E TR AR T - FRHAENE -

(=) HEA s R R HIE

e ER TR VOC FEESEIZE(Model: PGM-7320, MiniRAE Lite+, RAE
Systems) > N THHESEHETHS > (T VOCs BIREERESHIE - ILEERFEes N ERS =
FURH o SERFRE/ NS 3 F o (RS Ryt HIEE (photoionization detector, PID) » St
F510.6 eV > HIEREHE Fy 0.1~5000 ppm > BATRE SRy 0.1 ppm © s BAERHEEFD
A EHIE 10 PhaC gkt r —FMERSE -

ek BERY A - [FEIERIORHESEHETTIG - fEA] LIGHTHOUSE HiEZk EERT
(Handheld 3016 Particle Counter, Lighthouse Worldwide Solutions)#:1T A\ T RoRHEZE EE
RIBUREEAE » AIE R ECEE F 0.3~10 pm > HISRMEZRF 2.83 Limin - A8 wE[E
BUR 6 (kR - BERMEFIIRE @ = Al 3000 8RR - &eEHRE
(concentration limit) % 4,000,000 #/ft> (141,258,667 #/m?) -

(9) SAERRATIATT

LS AR L EYIRA ST

A7 5% 7E DL B [T 42 (automatic thermal desorption system, ATD)(PerkinElmer

TurboMatrix TD-350)fAHC Kt (= HI2sHY RAH @M #(gas chromatography with flame
ionization detector, GC-FID)(Agilent 6890N)#E{ THESEMEA TR LEWIHA I - FEBER T
Mran > ERA AT B SR AR L&Y RS S oo ikt - B oE
HYEEE ~ BERDRIE ~ TR B~ R ERFETIE - 58l s E 8 0Tk
T BATAATAER B B A b &V E R 0T orERS i & 4R fom
PR AT ©

2R AT E
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ARBFEE FH 7S AL B & R A (XP6, Mettler Toledo) » SRR FAL /Y ng > HETERERIEAL
FIUREEREEE © 25 H IR AR Kbk B I B O R R Ae i > RSP B %
FEPERIRY R 2 FORFEFERIE 2545 °C FREA - MHENREZEHIE 40210 %  FrATE
AT ERRT > TR E AR 24 /KRR > HREHUHHTBEE © PRERATRAVIEAIIMRIKE] CLA
4001 Fz CLA 4002 BREE M5 7A BRI HE -

FB=E LR A LR ER BRI AR IR b

— ~ JEE I M R R A

Ry 7 B PRI B N et e 72 SR L ER A A N TCHRORHESE H i st B P8 58 FH 3R
L RIS BRAE T E A S - AR E SRR R RS - A TREN AR A
A BRI S 2 &R BRI se BB 2R - Ryl - ST PR AR &
SR A (LOSH103-H308) 5 Ko il B PR A B 48 g » K5 &1 7p B S8 B T
st AR A& 1 AR - I SORREDHIR i LERAR I N THORHESE ~ T - ¢
S - A RS AT RE TP BRI R LN - TR EYRB0T R - B iH9tE
AT R BEERAISFEE - SR H ARG sl Rt - I B 25 A
[~ R B\ B DM SE A e & B RS P LAF B2 SR ) -

F—TEIEABEMEE S EAE NG T - Res e R AR At A L2 A L
TR ESE T R AR Bk, - B04E © A TIORHMBER T H B - SRR ARER - 22 [Hilc
B B EERIERNGE R - B RS S A BT LGSR AN BT
e FLR SRS BB R\ it < BT - PSR — TR a% - iR R G A B E R
SRR, - RS B G s LA R\ TRORHESE S A Y aiy = R
AELTET B TR N LA St UL B PR A - TRORIRR P i M RE A5 s T g
BN - RESHEZIEEG Gt G B mE e e RE s < =0 - 248 bl
HFillig - W7 EIBGE T IR - AR ETE N AR A A e R 25 St AR R har R - Ao less
AR E TN LA IRE s AT 5 LB S P T A 25 ~ ELRE UM BES T(HANDHELD 3016,
LIGHTHOUSE Inc.) ~ #ki RE)57 7% f#(aerodynamic particle sizer, APS 3321, TSI, USA) -
AL EY B - BERAE R T (Model 405i, Testo, Germany) ~ FAERTUE
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i#iEH(Model 480 B Model 0635 1050, Testo, Germany) ~ 488 755+(Model DPI 705, Druck,
England)%% 3 B\ [4:5E 20 R 5 17 Tl B MERE AR ~ ByIRPIR SR N i 2000 ~ 38
ALEYEFEZVAE o MREGT 2D BR AR T8 B a e At -
A JE\ Gt K EooT 4 H AR
2. IR LB AR N TIORH RS EYa 7 SR = MRS nl L i
S ERCRR JT \EL -
3 {EF S E TR AR - R LR ROE R - BRI E 2 RSN
BRI - wE e BB E S M R LAY RE R b -
it P A SRS A (2 B 1 1 V2R
5 WGBSR B E B nat - A0 EE AR S as (P B s = e T B S
AR LAY EEZCIE )G EM] - R CEAERE N TRORHFEEE - A B8
st 1A TR B R S B fEAt e r &R -
6.f54% it E a7 N E MR 2 NS R4S S F R IR RN ER B R A T o P B RY
fii » PP AL I S B SRSt 2 B 4 SR B e BRI ARG
HR&GE TR - AFRARKAEZE TS -

Fratioeiits - T ENFTEEERT - oL N TR EE B R ETT
FEIRHEL - 45 G A 8 R e B PR S RISE SR BART Al - B St 2 75 S5 PR PR R
WAE o R RFEEERE - SRRt B LA N TR SRRy S 28 BN 8 RS it 5
HCE R WA DB G ErEE B R RE e B S
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i) i e eT BE T X ST BT R AR
SUR(EBLN - BUIAE IR ~ BlsE ~ AiEEA
YRR SR -

B Kalit— R
1A P AR (. 3 2 (] A B B )
2. {LEA RS N\ CRORHESE (B SRR ~ £l

lm
¥ WrFE R ik

FPE i) KGR

A. 3 RGO MERE B. {iE B R
1. 0GR T H SR A 1. 30 R s B 1A YR
2. 1 EYBREOT IR G 2. R ERY
3. PHCIHUAUS NG, » s pe ) S 3. 8 AR EREE
4. HEY)RIE SRR R

38 st VSR e Al
1. il st P E R
2. G R RS R T4

WG A = o R Y

=~ AR TR L RoRER A SR B R B RS T BRSPS
SHEMEEARIE L N TRORHE SRR A B Ty - B ERT SRS - BiZ(FES
TR AR Ay i SR T sUE TR - (AR BUR B B4 (ESE S S A R R an
mfE(baET > RSB BRI A FYY B b2 E R REOT A FNZE - A
RISCIERE » AUSEH S A PERE T TR I L ~ AT ~ VR ~ Bl Ul ER T e sl U 5%
ARSI E AR - it s E e ERE R B ECTEIRN) - b
BH BV - A RE e £ MEIFR - AR MEAEAEEYE R EFRS T
FYRPIR R 2 T 5R - RolEpkitt H VR E B PR A 248 - AEVIH] ~ BT ~ D54 ~ 226
I~ M M BRRIROR, ARl A AR E ARV - BEHRR I R e R
PRAEVER - BEHERBUE AT EETA EY5 A sk AL > DUER R
HEHE MRS SR - T2 RAIERUE BV AT 6 iR 4R 2 DL = R IR
WA > LRSS TREENVSIRM - FERFEE A fERR AR BRI - BEfFREE R
FEPURERTT © SR ~ IHRREE -~ R E KPR -
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% 8 Ml RUESR LA N TRORHE SR B R Es VOCs Rl HIE RS

e o _ VOCs M -EE (p}:m)

mAE B/ ME
A FORMESE 46.630 12.150
B FORMESE 63.670 23.360
C FORMEZE 13.050 8.140
D FORMEZE 78.050 20.590
E HoRMESE 18.350 13.590
F FORMESE 390.000 10.000
G FORMESE 0.683 0.448
H FORMESE 2.875 2.624
I HoRMESE 1.400 0.200
J FORMEZE 140.00 60.00
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{5 FHERAR I = {5 FHER IR MR =X
. 37 /= Ht: 37 /= HEEE A ==
EE R )%DB};F?ZQE EDBEF%K%H A= TR (%)
(cm) | VOCs JZEREE (ppm) | VOCs HITERE (ppm)
SEEME SD SEEE SD
0 233.88 67.27 8.6543 | 0.300724 96.30
50 150.70 28.26 8.5428 | 0.566306 9433
100 137.86 23.54 11.652 | 0.753861 91.55
150 65.05 15.40 11.698 | 0.546541 82.02

%= 11 BIRA S E R E B 57T A5 LR EART T A [F] PR R RS R

FERfE(cm) JE#E (m/s)

0
5 0.42
10 0.27
15 0.21
25 0.16
30
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