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Schematic diagram of the exhausting test chamber for evaluating formaldehyde emission rate.
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Description of the pathological examination and specimen rooms: floor area, ventilation volume,

Table 1
and formaldehyde generation source.
Ventilation .
Floor area . Generation source of formaldehyde and number of work
[m?] air volume point
[m’/h]
Hospital-A Fixation on the formalin bath
. 43 620 . . .
(specimen room) (Opened formalin surface dimension: 520 x 380 mm)
Hospital-A Dissection in 6 places
99 3,000 - —
(pathology laboratory) Dissection in 6 places
Dissection and photographing in 6 places
Hospital-B 15 790 Dissection and photographing in 5 places
Dissection and photographing in 2 places
Hospital-C 19 750 Dissection in 2 places
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Fig. 2 Location of measurement points for formaldehyde, work points, and
installed ventilation devices in the specimen room of the Hospital A.
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Fig. 3 Location of measurement points for formaldehyde, work points, and
installed ventilation devices in the pathology laboratory of Hospital A.

AR OWHEXK S K OMRERAH ONLE 2077, A e
RAERETIEKOL FIZEE STVt LEIZRITEER
ELTHRIAODRRIT L TWN, JIERFX 1 [BIH -2 19
H &b EPROFITHERZEE O IT TVl i
LIEER TOREEMNMTONTEY, EELHTOII 6
DETCdH -7z, Fig. 4 |2 B WP B A E O X 3 L
OfaR N OAE AT, B BE CIERIF O RIREY £+
oUW LIEERER->TEY, EERMOEERIC
Fig. 5 (TR T & B0 IA ORI b Tz, 1EESAT
OFUTRNE 1 BIE X 6 2387, JE 2 BIH IS 2387, HIE
3EIEIE 2 T ChHh o7, Fig. 6 12 CHRPEHEMRERED
jéﬁl:l'oot(}?ﬁ&ﬂ SAFONLEZ R T, CPE TITE L
UYL ASRE SN, HAKOBRER 750mYh O 9
H 300 m*h NI HLEDOETHFROZBIEHR T A
Uy MROWGAZ AN GRS E L TR S T,
RAVLT T e RREOREIIE TRl LicF ¥

AN—RBR & FIRRITAT o 7o, 1FESTT 1 22T dH 72 O
WXL TRz L vk,

(Cindaor_Coutdoor)'Qlaboratory 10_3

ERyork point = n ' 2

Z 2T, ERworkpoint [mg/MIFEFELFT 1 3T o720 O
PIHORE,  Cindoor [Lg/MPPNIEN D IR N LT VT B
RIRE,  Coudoor [ng/m [IFZES D SR S LD ELR D H IV
AT IVT B RRE, Quontoy[mY/h]IZESEOHSK R, n 1L
BIEREDIEEGTOE T D, T T TITENBEHM R
M ~DOW i 5 PHRREEICE L T D & L, BNORIL
LT VT b RIEEIIEIE OSSR &2 BN %) L fE &
L7z, ABFETIIWT N OlEGR b BN ~DREKUT RN 22
[RERM LI DOR KIS THY, KRBT DR L
TOAT b RRBEITENRE L L THolhaneE
ZHIVTZT28 Coudoor 10 pg/m?® & LEH L7=,



6,700 mm

205 mm

2,200 mm

,000 mm 250 mm 950 mm

Photography

p]at& - -

700 mm

1,200 mm

1,175 mm

[ Y] ] o o

1,175 mm
7
7
v

.
°
®

1,175 mm
7

1,175 mm

d1qe) Sumn)

N N

800 mimy
wuw HOS8x00L9%0S6

00 mm

(a) Measurement 1 (b) Measurement 2 (c) Measurement 3

®- measurement point

work area

|Z air supply

Fig. 4 Location of measurement points for formaldehyde, work points, and
installed ventilation devices in the pathology laboratory of Hospital B.
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Fig. 6 Location of measurement points for formaldehyde,
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ppm~0.009 ppm) & KKHFDORELRBRETHD Z &N
e S 7o, FEATR TR I IIE N Tl 46.9 pg/m3~
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In (ERuniareujxeddressedpork /A) =-11223/T+37.163 (3)
In (ERunit area_10% formalin /A) =-6843.9/T+21.762 (4)
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Table 2 Concentration and emission rate of formaldehyde and temperature in the exhausting test chamber.

. Time Temperature Cinflow™ Coutflow™ Emlssmn. Emission rate per
. [°C] [pug/m’] [ng/m’] rate perunit - it area [mg/ cm?-h]
[min] [mg/unit-h]
0-10 233 5.2 80.2 13.5 0.54
a-1 15-25 23.7 5.6 79.3 13.3 0.53
30-40 23.7 5.7 77.2 12.9 0.51
0-10 23.5 5.7 71.0 11.8 0.47
a-2 15-25 23.2 6.1 76.1 12.6 0.50
Fixes dressed 30-40 23.1 5.8 79.8 13.3 0.53
pork 0-10 19.5 6.3 46.9 7.3 0.29
a-3 15-25 19.6 4.8 50.5 8.2 0.33
30-40 19.7 5.1 50.4 8.2 0.33
0-10 20.9 4.4 50.1 8.2 0.33
a-4 15-25 20.9 4.3 54.1 9.0 0.36
30-40 20.9 3.9 55.2 9.2 0.37
0-10 23 4.9 770 138 0.18
b-1 15-25 28.3 55 1,340 240 0.32
30-40 28.7 6.2 1,490 267 0.36
0-10 26.7 9.0 1,730 310 0.42
b-2 15-25 26.5 10.7 1,590 284 0.38
30-40 26.4 10.5 1,520 272 0.36
10% 0-10 29.0 6.7 1,610 289 0.38
forn’]a]dehyde b-3 15-25 29.1 7.4 1,690 303 0.40
neutral buffer 30-40 29.3 7.4 1,720 308 0.41
solution in 0-10 25.7 9.1 1,430 256 0.34
aluminum b-4 15-25 25.8 8.3 1,450 260 0.35
tray 30-40 25.9 8.5 1,510 270 0.36
0-10 21.9 4.5 1,130 203 0.27
b-5 15-25 22.1 4.6 1,090 195 0.26
30-40 22.4 4.1 1,120 201 0.27
0-10 11.6 4.9 456 81.2 0.11
b-6 15-25 12.1 4.7 431 76.7 0.10
30-40 12.4 5.1 447 79.6 0.11

* Cinflow indicates the concentration upstream of the formaldehyde emission source.
** Couttlow indicates the concentration downstream of the formaldehyde emission source.
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Fig. 7 Relationship between the natural logarithm of the formaldehyde emission rate and

the reciprocal of temperature in the chamber test.
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A JHEFEAREHEEOR VLT VT B REEX 830 pg/m’
~1,880 ug/m® (0.67 ppm~1.50 ppm) & 72-7=, A JEFHEHE
PR A E OWE T 2 BORIE & BIEEIT 6 20T, FU
BETCITOI, FALT AT E REET 1 [BIH 250
pg/m*~320 pug/m* (0.20 ppm~0.26 ppm), 2 [EH X 260
ug/m*~490 pg/m® (0.21 ppm~0.39 ppm) E72-72, B
BTk 1 [E B OBPE T 6 DA CEENMTOILEL AT
T B RIET 640 pg/m*~1,600 pg/m® (0.51 ppm~1.28
ppm), 2 [A1H OIE TIL 5 2P CEENFT 040 520 pg/m®
~1,660 pg/m’® (0.42 ppm~1.33 ppm), 3 [ H OHIE TiX 2
METCEEN T 230 pg/m*~480 ug/m® (0.18 ppm~
0.38 ppm) & 7257z, CHEPETIL 2 DETDIEER VT
H AUy MROWGANZHT 580 HLETIThhuTn
7273, 260 ug/m*~730 pg/m® (0.21 ppm~0.59 ppm) & 72>
7o W OHEFR T b KA H OIREESE BRIR AL D 0.1 ppm
T D ERWRETH D Z L0 D RFTHER IS E I
BELTWARWEEZLND T8, KHIESOREDOFH
L A EEEIRE Cindoor, B LS DG SN D
ZEZDHRNV LT VT B RIRE Cindoor 7 0 pg/m® & LT
IZTEW I BOR P A R LTz,

&

Table 4 [ZA&-HIE CORPERE, BRIROHHBOHE,
VEREG AT O¥Es L OMEZELTT | 03 Fid 72 O fiion
JE2RT, EEST 1 D FTd i v OERHORE L, A
PR ASEHL S T 769 mg/h, A JEFBEOFREMAEER L O
ZOMOFEFEOFEMRA R TIE 139 mg/h~203 mg/h &
Tpolz, AJRBHEARKHEE ClEAL~ ) UREB L <
EEEL TWelz®d, RN SDRAITMZ TR~ v
WE D B IAEND Y, M= L CHRISoHE 2K
X polbEZONS, F~< U OB AR ED
WY LIEEMTbIL TV =2 OO E T, ENE
FEX R D01 T2 0 OBHGEE IR E < Eb b
WZ &SRR S T,

FRNZ L0 HE N8 I UAEE | b7 0 Ol
B 139 mg/h~203 mg/h 1%, F v o —HBRTE LN
JBAE P CIIEEE 25°CD & & 237 em?>~328 em? IZH 725,
BRIEDO R E SRR ERI IR OFEFIZ LV B2 503, 4]
D H LERIIREDRFSCa V¥ I X —va V&<
WIBHFIIEER 1| NTHOE 1 SOMiKE £k Bicke
THOH S, DT, 1EEGRT 1 hETd =0 OFAR
IFERRICHE TR OH L REIOREKEEZ BND,
ERROKE SITHE— SN HBITAE LD, — %
FNZIEAD 20 em~25 cm, i 30 cm~40 cm F2JE DR
AMER N TEY, KRR 237 cm?~328 cm? 13— /%)

Table 3 Concentration of formaldehyde in the pathology laboratories and the specimen room.

Formaldehyde concentration [pg/m’]

Measurement : -
. Hospital-A Hospital-A . .
point (specimen room) (pathology laboratory) Hospital-B Hospital-C
1 830 310 370 1,600 1,660 480 260
2 1,440 320 490 1,500 1,650 420 390
3 1,880 290 380 1,380 1,050 360 730
4 970 250 260 940 730 280 650
5 1,070 250 370 640 520 230 670
Arithmetic 1,210 1,120 350
average (SD) 1,240 (379) 280 (29) 370 (73) (364) (467) o) 540 (182)

Table 4 Emission rate and the mean value of formaldehyde in the pathology laboratories and the specimen room.

Mean

concentration for errl;i()stsii)n Number of work Emlssmnpr;litlel:tper work
fOﬁg}ﬂg?zde [mg/h] point [mg/h]
Hospital-A 1,240 (0.99) 769 e 769
(specimen room)*
Hospital-A 280 (0.22) 840 6 140
(pathology laboratory) 370 (0.30) 1,110 6 185
1,210 (0.97) 956 6 159
Hospital-B 1,120 (0.90) 885 5 177
350 277 2 139
Hospital-C 540 405 2 203

* The numbers noted in parenthesis show the concentration of formaldehyde in ppm (v/v).
** Formalin tank was opened during the work: surface area of 520 x 380 mm



REBRICEEONDRE I TH D, F v —ilkgn
S 1% O IRRE N O ORI & o ke, 72 & NIl & @
TR L VGO LIEE L »FTdhT2 0 Ok
BOREN —EDHIAICINE > TWD T &b, BV L
VERECIIEERE T OB DAFERF O EZ RS 2 2
ENFEETHDL E VXD,

Fiz, AFRPEAEEEEORERII AL~ Y OB
A6 (520 x 380 mm, HEHE 1,976 cm?) 1 2FTosBAl S 1,
T~ U ATIRIE LIEE LI BRIE O KTV OEEN TH
NTW=, HR~< VU AR OE D OB EESH -V D
TBOHEE 28 10% FPEREE R L AT VT b R &= Lz
BRI L FETH D LIUET D &, KD D D
W T 25°Co & X (4) XV 600 mg/h &7 0, FEH
> 769 mg/h 1% Z DFHGHEE XV 169 mg/h KE v,
ERHIRIEZ RV~ Y AN GERD L CTEEE1T > T
WicTzw, R~ ) CRED D OFAEITINZ TR D
DFENRDoTZEEZ BND, ARBETOEIY H LIEE
TO 1 DFTd 7V OREGHEE T 140 mg/h 35 K OV 185 mg/h,
EHMEE 163 mg/h THh Y, KD D OFLHBOREE & FHIE
DECHR KT D, 2O LMD, BEEOKENE
DD OFHGERE XY 0 H UAEED S O e & [F]%
LN D, A= U UHNS OBBOERE LT v
N=FERIC L VB SNTZR L~ U R D S O BT A
W72 0 DOFEOREE &R EAAAME O BIfR A W TIRE T
572, IO I ULIEEIC K o EE A 5 2
& TIRIE - AKBEVWEERF O iR A A 5 2 & 23 ATEE
Thb,

4. iR

I3 PR AT 28 D B ER M A W OIS RR AT 5 72 0D 0 S Al
F—=4 L LT, FL=l UEELEBRENS DR LT
VT e RIEOEEERE ORI, 1EELT 1 D b
02D DIGEGEE DIHRBMNETH D, EH OITRL~
U UEE LR A R L O 10% P HEREE AV AT VT B
Rk itz LT Ras 2 B AR E L, ALV AT LT
RICHOEE 2 T v v N—CHIE LTz, 72, FEEEPO
FREMAERICBWTHRL LT LT b RIREZ2HIE L TE
MAEET 1 DT T2 0 ORIV AT VT b R o fE 4 8 H
L7z, TR, UTOMANIGELNI,

(1) A=V CEE LIRS R 3 KOV 10% M A< L
LT NT R RED O OFEOREL, BROZEN 72
VOIREECIXERE R 40 0 RITRRRE LA e < ZE L
TS Z LR S Te, BALEE S 72 D ORBoH
BED B ARR RN IR O E L TR BR R H D Z &

DAL -T2, £, BEDRFR—OLE, BE
A2 6 OB ERL S 72 0 OFHGEE XAV~ U iR
2 D DHHGERE L K& 7oz,

Q) FEEEDOFREBREETORNLLT LT b R
ERERL Y, FREMASRTOUY H LIEETIL/EE
BT 1 DT OFRAVAT AT v REEOHE 1
139 mg/h~203 mg/h & FEHSh, ZiudFEmRg 237
cm?~328 cm? D [EE L 7= BAE R 5> © O BB B 128
Y L7, G900 H LIRS CIREERRT O b AEXERE
D EEZ RSG5 Z ENARETH D,

() EMEETORNLLT LT & FEEREHRELY, BH
HEfE 1,976 cm? O AL~ U A OB A 1 5 1=R1%
L 72RO K BEWEZE TIX 769 mg/h DR/ LT )V
T b NEGEE NSOz, Zhudd~ U AR
OB D DRELREN S DOREDEFEEZ BN
Do RN~ U NEDD DRHOEE LT v N — 3R
2L 05O IRERFAEORBEGRA A W CRET
&, ETBED S OKHECEEIIEI D UEZE | 237
B2V OMBRE LFEELEEZ BND, DD,
BB KFENEZEICB T HEI 0 H LIEE & FERIC,
VEZESGFT DR L AL~ U OB O RS AN iuiE
TEER O EZ WAL 5 Z LN ARETH 5,

AR THOLNIZHMAL Y, FHERASR ORI %
REHT OB, EEGFTCRAETIHRNVLT LT B ROMK
B R RE L, (EEHORLVLAT AT E RIEEZ<
WO R ERG AW S D,

Fl#EAE R
AT LT, BIR T R &R0,
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