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Assessment of Worker's Diisocyanates Skin Exposure

at Polyurethane Foam Manufacturing Companies

Jee Yeon Jeong™

College of Environmental Science, Yongin University

ABSTRACT

Objectives: Skin exposure to diisocyanates may be an important risk factor for respiratory sensitization to leading asthma. However
little is known about the extent of worker’s diisocyanates skin exposure and the effectiveness of personal protective equipments in
polyurethane foam manufacturing companies. This study provides data on diisocyanates skin exposure, surface diisiocyantes
contamination of foams and the effectiveness of personal protective gloves in five polyurethane foam manufacturing companies.

Materials and methods Colorimetric SWYPE pads are used for the determination of diisocyanates on surfaces of workers skin

and polyurethanes foams.

Results: The forearms, necks and faces of workers in polyurethane foam manufacturing companies were found to be
contaminated with diisocyanates. Heavy contamination with uncured diisocyanates at large block foams surfaces were found.
Personal gloves of workers for skin protection showed significant penetrations by diisocyanates.

Conclusions: We found that all workers in polyurethane foam manufacturing companies could be exposed to diisocyanates by
skin exposure. Also further researches which would better quantify skin exposure are needed.

Key words : polyurethane foam, diisocyanate, skin exposure, personal protective equipments
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Table 1. Concentration scale of each SWYPE pad according to
diisocyanate(MDI) concentration

Concentration

Type range(ug/pad) Concentration scale
0 0
Skin SWYPE pad 02 !
2~10 2
>10 3
0 0
0~1 1
Surface SWYPE pad 1 2
5~15 3
15~40 4
>40 5
0 0
0~1 1
Permea-Tec pad 1~5 2
~20 3
>20 4

1~5 pg

Figure 1. Color changes of Permea-Tec by diisocyanate(MDI)
concentration

http:/Aww.kiha.kr/



60 ZX|A

pg/pad, 10 pg/pad 2I}FF oW, o5 Z+z+ 0, 1, 2, 3
o] FEAHLEE Fosiqith

#H SWYPE 9= A9 & ¢ Aldskd A &
o] 7Ks31i=d], 0, 0~1 pgfpad, 1~5 pg/pad, 5~15 pg/pad,
15~40 pg/pad, 40 pg/pad ZItGlom, o5 247} 0,
1, 2, 3, 4, 52 FESITH

Permea-Tec T =2] 742 0, 0~1 pg/pad, 1~5 ug/pad, 5~
20 pg/pad, 20 pgpad I} ow, Z+zt 0, 1, 2, 3, 4,
FTEAHER LRSI

2 BRI} A}
1) 22} 3 2 EAA o o] &4l o o] £ 7}
Table 2= 2{Q1Ape] 3|3 E 901N, A, )
7t HolaAlotlo] =0 Jsh 2@l A=AE B
7Kg Apoleh. BT ALY A e F
FrL s g zE =
QR wEs} Tw wEY fdy ES Boey
A=)
o

A b o) 249 AAske F7b
T Jeu SUSETA AL FARe} 3
QE A7t A4HOoR WA BE} Ha v
Agon Lo B A9 w0 dvs

ofstz BrhElgick Beupel
3748 eI &9 to]axjohio]E 99
Y s=HEE ZHZF 033, 0.5, 0252, £, €9
aEln 18 B B A4 SN AUA F 2
7} ggel s FEAHE 19 WAL Wl

B ATE Fol B MY F SolT W @ He
F7H8 AeAe] wduolA tlolalohijoE7} 4
2Hgs Holth 3718 B Sd9 wEs} o
28 Aeol7] tlgo] tloldAopEe] 1R aha}
23] ATk HolAlohol £t A EA o
grofof sh= FAolrt. Tefut olelgt UAS o
B g AEHAGE 22 AF) AR tolaA]
ohdlol =7t HapALt Lelun FejE EAfstu 9l
the glolth. ol HolA] AAE EW SWYPE 57}
Aol A AASAA HESL B 150 Sefet F
oML B ke to] oo E7h EASH O v
TGS wmE F A7l BustEA A adts

Fu

%

http://Aww.kiha.kr

Table 2. The results of skin(forearm, face and neck) contami-
nation assessment by skin SWYPE pad

. Concentration scale

Compan; Type Process
pamy P Mean  Range
Injection 3 0.33 0~1
mold foaming 2 0.50 0~1

foam .
manufacture post-processing 4 0.25 0~1
Injection 1 0 0

Slabstock .

stacking 3 0.67 0~1

" number of workers sampled

A& Bl & 4 Agleh

SYAE PA LAE BS AR ARl
w3 R 49| tloliAlollo]E 2@ BaEE
' 7

2) e F FHA A Y tfo] iAot o] E H 7}
Figure 2= $-2 & 7ol wheh Wz 235ofA
B A7 be) wal & oA e Ak 3§
gekAl Eatal zhRstal e WS HolaxAlob
Hlo|E F=7t of @A WISt=AE HolFes I
olth. Z4& 7+ diF AFY SIHLlolA 7= A=
747} 10 em®] WS Frof M
A B2 = Aol whef ZH2t 13] AATsHIT
Z AFY] E5el wet s A FFE AA Aol
= 2ol QS-S & = Sl=d), e -lgk H(block foam:
slab stock 4] A4h) -9 Wi A Fox] HEH o

—#— Head rest
—a— Block foam
—m— sunvisor

40-ugZE B

15~40 ugy

5~15-ug

Color scale

1~5 ug

1 ug 015t

0+ #r—T—T T 7T T T ™" T T T T T

0 5 101520 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
Elapsed time (min)
Figure 2. Color scale changes of polyurethane foam surface by
elapsed time after foam process finished
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Table 3. The results of hand contamination assessment by Per-
mea-Tec pad

Concentration

scale mean(range)

Company Type Process

After After
1 hr 2 hr
filling 5 0 0
foam mold .
manufacture post-processing 5 0 0
Slabstock filling 4 0 2(1~3)
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