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iF Permissible Exposure Limit (PEL):
OSHA 8-hour time-weighted average (TWA)= 0.75 ppm
2019 15-minute short-term exposure limit (STEL)= 2 ppm
IDLH (immediately dangerous to life or health) = 100 ppm
R Scientific Committee on Occupational Exposure Limit Values (SCOEL)
2021 Binding Occupational Exposure Limit (BOEL)

8-hour TWA= 0.3 ppm
15-minute STEL= 0.6 ppm
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2018 Aol pER PR T 3% ¥k R (PEL-TWA)= 1 ppm (1.2 mg/m?®)
‘e pEE T 39% ¥k R (PEL-STEL) =2 ppm (2.4 mg/m?)
HFEFINZFSTHRE
- ] FFiE : 0.08 ppm
1P ATHFBER )RR IZFPRFIPTOER ¥ I AP IR
—FIES A FERRIRHI > ARBERAMNEZE AP IIRAES T LR

%

pias
=g

B’
R

o

2P A TEAFFRA ) LR DAY I IRPFDERRET > ok k GIRA M
RERIFETA T FIAREAFAURERENERR c BT RPIEEREY S A4
PR N TR R B SRR PHEA S RBIER o

gtk £ RR %E%‘« * % >4 2 7 “r(National Institute for Occupational
Safety and Health, NIOSH) 2 %2 R s fir 1 % f#F 2 §7 1+ ¢ (American
Conference of Govermental Industrial Hygienists, ACGIH)B| & %]+ Z_# g ¥
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% B NIOSH | Recommended Exposure Limit (REL):
2019 Up to 10-hour time-weighted average (TWA): 0.016 ppm

15-minute ceiling value: 0.1 ppm

IDLH (immediately dangerous to life or health) = 20 ppm

% B ACGIH Threshold Limit Values (TLVs)

8-hour time-weighted average (TWA): 0.1 ppm
2020

15-minute short-term exposure limit (STEL): 0.3 ppm
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A HE Z4° " FERR (ppm)
VLD a2 =0.05~1.0
PP e (e ~ Tk ) =0.01~2.0
Foefe i g (H v e 1) =0.1~11
™ e (ol MR ) 5~30
LR T ININE N 50~100
Fv = >100
(Adapted from National Research Council: Formaldehyde and other
aldehydes, Washington, DC, 1981, National Academy Press, P186)
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% ¥ B 7 2 Ik % 14 (carcinogenic agents with sufficient evidence in
humans) » 7 fgic # 3% J *FP% (nasopharyngeal cancer)® # %}t ¢ 5 5
(myeloid leukemia)[4-7] o 14 &4+ f sFIR 2 0w (T3
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LEMA K 2 Pepabie gl & 4 [ICD-10L23-L30 ~ H10-H11 ~ H16]
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WX R J# 22 % 2100 mg/m? i+ e FE[4] e

R E R
PREEL C FARE ST AP EY T ABH AWML @
B A PHETLEFAFIISI RRASELREF T &
A 1 B HEITARC)>T 20062 2012# cdp £ ¢ [4, 17] > 7 g 425 5
HANF LTt AREE > ¢ 2 A FR2 F Ry 0
SR FRRAGA R TR 4 e L F 50 T
YLF RS TIELCIMN 0 P RS T oA B3 REPSIE[18]e T FEE A M
EE R %j goarikeb 5 U ,T,%p ELI R s f;;;ﬁ;?gﬁ;}y;/w\ B4 1
2 -
(= )R 7%l
1.8 *F}#& (nasopharyngeal cancer)
Rypw 7 2 25 (world health orgamzatlon WHO) > # *Fl§
B ERAY LT A5 = <5 A 5 & g e
(keratinizing squamous cell carcinoma) > % = %] & 2 & B it @i}k o ¥
J% (non-keratinizing squamous cell carcinoma) > % = 3] 5 & & i* J%

(undlfferentlated or poorly differentiated carcinoma) - &¥ B ~ & = I}
g

FRAFAEFHFIRBAOBHEES o MNP EFE RAF
iwmwﬂ“—iﬂﬁwwvﬁn;ﬁwﬁ%?m% R
B H B B E R F L WHOS A F = h&£3]d¢um

K(% =25 3) ZEBjHE F M [19,20]  Vaughan® 4 ehip & 44/
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P’{E‘&FJT’*’“W% 7 Mei WHOA A % - Al eh A \Flg 2 A4
THRA g FR &2 % = “‘J 2% = Az § e FPRRE BE[21]00 ¥ 2L 4
BL e EPR AR A & BT eI s i o

AR R BT EERA R RS A 4 T EEGRE 0 T AR
BATBREBIBOIESEARNG ABREL X DL BN o
Hauptmann % 4 »t— > < R S 7 2218 1 H{H»?W " BAE ¥
1 fe & J FPR R 24 14 5 = 0t (standardized mortality ratio, SMR) &
2.10 (95% CI = 1.05-4.21) » ¥ & & % 5k & (peak > 4.0 ppm):ns
1 # 4p ¥ £ % 1 (Relative Risk » RR) % 1.83 = @ 2001 Hildesheim[19]
EALSHOBRGIHBFELE Y 0 BT kBT EEI0E 2 ey

R A afe A S RRIE 5 1.6 (95% CL=091-29); & FF 5
EBVH (42 %% > 59 iEk B8 A Fpp b B { % (RR =2.7;
05%CI=12-59) 4@ 25 ¢ h R B SN 304 £3274
FHBREFTH P PR ARRIYBREEE A FROHE
M G R BERFRLEEN A F AR o
2.9 x 7 (Leukaemia)

p 1966 & 1 1994 # £ WK 74 7 “7(National Cancer
Institute > NCI)&+ ¥+ & &t 7 fgcn 25,619 &4 1 978 f7eh— i < 31
Bow R [230BFF 0 1 Je k5 L endp 2 % 12 (Relative Risk -
RRSEH F 7 fEeik At =@ 4> £ 4 #2146 i g5 (myeloid
leukemia) 3 i o 4B ¥k B3P FE M Bk & (peak 0.1-1.9 ppm)i¥

» b B R B0k B (peak 2.0-3.9 ppm 2 > 4.0 ppm)hE 1 > H
,FE B ALY o }]% e RR B A B % 2.43 (95% CI = 0.81-7.25)% 3.46
(95%CI1=1.27-9.43) - @ Ap ¥+ & &>t 7 fz KT 35}k & (average 0.1-0.4
ppm)iF 1 0 & B3t % L 35k & (average 0.5-0.9 ppm % > 1.0 ppm)
% 1 PE%’E‘%{HWL)%G’JRR BRI EFE T 115095%CI=
0.41-3.23) % 2.49 (95% CI = 1.03-6.03) -

Zhang % A [2433.5 " g € 5l4ce n }%mﬁﬁ# e = (1)
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BEI R e Q) T Fe g e ifwe g
SRme (3) T FANHE T AT R P i
(primitive pluri-potent stem cells) °
(2)22 W p g
AiTt ERKAGEE Y P [25] 0 2 FHATY AR ARG ERT
frend 1+« 525 AFI%E > 4o DNA 4f i (DNA damage) ~ % ¢ fvs
3¢ (chromosomal aberrations) ~ DNA-#-v & 2 4 (DNA-protein crosslinks) »
%25 = (micronucleus formation) & # s A F]g & > ¥ B 5 B & sk b
% (dose-dependency) ° Orsiere T[26]% * & #7 R PefiE L2 23]
1 iFAREFAY 015 A4k BT BETEER 2.0 ppm (B Bl
<0.1 ¥] 20.4 ppm)=* 8 -] F¥ % & >+ 0.1 ppm (4 E?]thfSO.l 31 0.7 ppm) >
& % ko7 B o % (bi-nucleated cells) 2 ¥ ¥ % 2k i 2 (mono-
centromeric micronucleus) s 3 v °
TR RS AMAEE T SR 0 - LG PR e
25k ﬁgﬂﬁ MR-k chir it > Sp Pl R P e s S g d 3w
BRI KB A 8~ T 7 B0 F F & o Hemminki[27] %
RE BT L E R AR A REERA RA T
#52011 # Collins & A [28]30 5 " fEehzk g T 7 € W 4c p RINA Ok
*% (meta- relative risk=0.7, 95% CI 0.5-1.0) - = Duong & 4 [29]F & &
2011 # g 2P T RHET"FERBEH RESMEp RINAE
(RR=1.76  95% CI 1.29-2.41)e  Prs2 B § ~ M4 &€ 57 L% hh
" (RR 1.54 > 95% CI11.27-1.88) - Matthew J % % ** 2015 & 87 7 7~ 3%
TR R B HIRE S g 2 LR E[30] ; Shumilina AV[31] 3% 4% % R
BRI ER N A B FRABE I SR F 3 2
ZRL N A MEEMER ¥R 2 W NIOSH 4 £ 7 fEv o 3258
XERNERTA o FIM > T EIBHEFE LIV LR
TR SRR R TRRG S D AR R AT e
1 TEH9T o
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Pany AFIREOAFER> 2 o Pl p? hE R RE

P 3 9045[32] > FI1H g - 4% 7 fE% & fi*(aldehyde dehydrogenase) &

FA TR oo w P P4 M ean® fF(endogenous formaldehyde) ik & £ 5 2-

3 mg/L > FUL&PTF}»% PEET A g PRI R Y DY FERR 0 T
R YRR BN EA BEER RR S &k Y P fi(formate)
Sk RO E RN £ ll%it%;g BT FEOAR R AR Y hT R
ARBRBRY DTHERNE125mg/L EFRMEN 2 BHF LR

E\

BAPE ~ > Flprm it RN A B R fEk BARR[25] 0
(= )iﬁ?ﬁéﬁﬁ A
Gaertner (1988)4% ! fefr P 3% » BB 20%k & 2 £ T Arph

(sodium bisulfite) %2 #% (silica gel)¥ i F| L 4F chgr R sa % o ¥ FEAfex
itfs A5 = sodium formaldehyde bisulfite4f & 3+ o P 4F & 4= ¥ 3 37K >
R HILd D472 04 c MFPRFET R Y FEF N AN RETLR
e b 2d > NI R A RERBEE A FRBRE v b LR
BUHRFEFREGEEREY PR AT S g5 RIBR T w
BRYMER)  FRREFAY 1 FERBTRHEER T 3 2RV £
THBIBEE 2L FHERAANTERT 2RI 124040 RHEFRS
BT AP TR R KR
(Z)IFL39ra (Fiekr

W

N+

7

EPAERBMF 2 F P BERADTEY N E LERFRN T4
mEFNELSHEERDZRREREER OV FEES I s
g ER 0@ 1 IEHrH FE > P& (Safety Data Sheet » SDS) iz
HAE AT R ARMERY T B2 LT p
FEA RS TR P RFTHA P A TR % i
FERAFLIRAFALEIF FFLX2FHRL2{EALERDLTTF
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2.1 1 IR > (FE AR TRE RS EFL o
BABATILA K AR St REE RSk~ A Mk R T B
FAAFRREBEF o -
(7 pEaldez B ]
(-)L &P
1.5 9%
(1) 5 *Fh
J VR 2 FEY F S MBI SR DURR Y Y R A
Wik FREGELBGERE A RERT LR H
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