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Fig. 2 Most common isocyanates in hardener of polyurethane painters
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Table 1. Comparison between toluene and methylene chloride for

derivative solution

Sample Recovery rate (%)| AM (%) SD
R-T 97.3
(reference in 96.2 97.1 0.77
toluene) 977
R-MC 97.8
(reference in 97.3 97.5 0.25
methylene chloride) 97.4

* AM: arithmetic mean, SD: standard deviation
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Table 2. Recovery of different dissolving solutions to extract

isocyanate(-NCO) in hardener

Measured area on EC | Comparison of analytical
Sample

detector( mV - Sec) recovery rate (%)
H100ACN 4504674 82.03
H100MOH 4713593 85.84
H90MOH 5491251 100.00
H50MOH 3776861 68.78
H10MOH 3512319 63.96

*H100ACN: hardener sample extracted by pure acetonitrile(ACN)
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4.1.3. Ghost Wipe Pads

Ld" FHolY IHRE Hohlr] fst] EFA Hoh A9 9o
Exo] ZL PAZS AFE3le]  50%9F 100%9] 2EFE AlFstgon, o
7EAe] Z-gAr ol thated st

Table 32 T2 &AM Hollle &A1 IPATEERE Hlug A
etk AgA3e] oJshH 50% IPAE Ghost wipe padsoll 35S
TAFE 50%  IPAY 2 °F140mgoltat,. olaAtstEe IgE

=)

flo

75~91%°1Atk 100% IPAS) 2J3t 382 70~R%2A 50% IPA°] 23
Ao} vwstE £ 7pRe] Al H5&o] A fAIEHAl YeRdTh
welx] B AFo|M= Ghoest wipe pad?] s8AE 100% IPAZ ¥33F F
71 9] A-&AME7E A HRAch -8 73Rl (technical grade hardener; PPG)
3047} HEE frelEue] HEEa, FEAE BAYIR HHlo] BAAA

HPLCEA] 77} 34 Akt
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Table 3. Efficiency of isopropyl alcohol as a wiping solution

Average
Time before placing
No. of spray| recovery
Sample* .| In derivatizing
applications for HDI
solution(min)®
(AM; %)
50% IPA 1 Immediately (zero) 86.0
50% IPA 2 Immediately (zero) 83.0
50% IPA 5 Immediately (zero) 91.0
50% IPA 1 3 82.0
50% IPA 2 3 75.0
50% IPA 5 3 82.0
100% IPA 1 Immediately (zero) 70.0
100% TPA 2 Immediately (zero) 92.0
100% IPA 5 Immediately (zero) 88.0
100% IPA 1 3 88.0
100% IPA 2 3 81.0
100% IPA 5 3 80.0

AM: Arithmetic mean,
* 50% IPA means 50% isopropyl alcohol in distilled water and 100% IPA is pure
isopropyl alcohol
# Spraying time of each solution on glass contaminated by isocyanate spike
@ After spraying wetting solution on glass surface, delay time of keeping Ghost™ Wipe

pads before derivatization.

_21_



42 Fztel AsAd

421. FAA v A= F718A Y 9T

g oM SAAR Adn EFAS, AFAR oME T2
AHgE, SEEHoly MRS dohlte FaAlEZE [PA7F ARSEL:
Yoz FJES BAl I S9E HAS Fold o) $8AF A
SEAE BRI RS e ¥ A7 BUARE Rt A8l
rroz a7Ht ol &4 AR FAst - AAAAYL 849
T FAEE AET ZaUt JAQEZ, Table 49A= o] AFol| AHH
og] 7pA] &Ald gt ZgAEe] ARt (breakthrough time)oll sl
e lom, o] ZAvjola Adeld 7] A oiFie] AuAES waA
Hshs RS & 5 Jrh o] Aol ARESE AFL FHd wE TRl

22 zo)7F A%l ) A= Neoprene, Latex, Nitrile rubber, Natural rubber
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Table 4. Breakthrough times of glove materials with different solvents

(n=3;runned three times)

Chemical Product of Glove | Thickness(mm) Breakthro.ugh time
substance material (AM * SD) (min)
(AM + SD)
Product A 042 = 0.02 10.2 + 0.02
Product B 0.12 + 0.01 0.27 + 0.01
Pure
acetone Product C 0.28 + 0.04 1.12 + 0.03
Product D 0.11 + 0.002 0.28 + 0.01
Product E 0.38 £ 0.01 425 £ 031
Product A 042 = 0.02 747 £ 0.02
Product B 0.14 + 0.01 0.25 = 0.01
Pure
xylene Product C 0.28 = 0.02 8.28 + 0.13
Product D 0.12 £ 0.01 247 %= 0.03
Product E 0.37 = 0.02 74.05 + 4.48
Product-A 042 = 0.02 >480.00
Product B 0.13 +0.01 1.51 = 0.04
Pure
IPA Product C 027 +:0.03 >480.00
Product D 0.12 £ 0.003 >480.00
Product E 0.39 = 0.004 >480.00
Product A 042 + 0.03 438 + 0.02
Product B 0.12 £ 0.01 < 1.0
Pure
toluene Product C 0.28 + 0.05 6.09 + 0.08
Product D 0.12 £ 0.002 1.03 = 0.04
Product E 0.38 £0.01 22.02 + 1.01

*AM: arithmetic mean, SD: standard deviation
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Table 5. Breakthrough times and permeation rates of selected glove materials

with different composition of hardeners

Glove Chemical | Appli- Thickness BT(Min), PR
material | substance | cation (mm) (AM+5SD) (ug/ e’/ min)
(AM.£SD) (AM=SD)
PPG Pure’ | 042 + 0.02 | 11.5+0.08 1.77+0.14
Product normal 50%2 | 0.42 + 0.02 5.6+0.04 3.97+0.08
A Spies Pure | 0.41 £ 0.02 8.0+0.06 2.57+0.16
hecker 207X [} 0.48 F\Jo.At 5.2+0.08 1.38+0.03
PPG Pure | 0.12 * 0.01 1.5+0.06 0.17+0.01
Product normal 50% | 0.13 + 0.01 0.4+0.06 0.16%0.004
B Spies Pure | 0.14 £ 0.01 1.5+0.0 0.17+0.02
hecker 50% | 0.12 + 0.01 0.3+0.0 0.13+0.01
PPG Pure | 029 + 0.02 | 53.3+0.16 3.53+0.04
Product normal 50% | 029 + 0.02 | 31.3+0.08 2.25+0.08
C Spies Pure | 029 + 0.01 45.4+04 3.88+0.19
hecker 50% | 0.29 + 0.03 33.3+0.1 3.11+0.03
PPG Pure | 0.2 + 0.01 | 31.2+0.03 1.09+0.07
Product normal 50%.-| 0.11 £/0.001 | 18.1+0.01 0.27+0.03
D Spies Pure {011 £ 0.001 ] 21.1+0.1 0.43+0.01
hecker 50% | 0.12 + 0.01 17.1+0.1 0.69+0.02
PPG Pure | 040 + 0.01 >480.00 ND”
Product normal 50% | 036 + 0.01 >480.00 ND
E Spies Pure | 0.37 + 0.03 >480.00 ND
hecker 50% | 0.38 = 0.04 >480.00 ND

*AM: arithmetic mean, SD: standard deviation
1) Pure technical grade hardener,

2) 50% technical grade hardener in xylene, 3) Not detected within 8 hours.
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A Study on Performance Assessment of Protective Gloves to

Hazardous Material

Hyo-Jin Park

Department of Safety Engineering
Graduate School of Industry

Pukyong National University

Abstract

It is the' most common process to use spray  painters including
isocyanate in the automobile or furniture industry:

Therefore the possibility —of  isocyanate exposure to the skin,
especially hands, is very important.

Of course, the personal protective equipment for employees is
necessary in their workplace. Also the guideline for preventing skin
contacts and occupational disease of employees engaged in this areas.

This study was performed specifically for performance assessment
of protective gloves to the possibility of the isocyanate exposure to
the skin from using spray painters in the car repairing industry.

The most employees generally did not use protective gloves to
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protect their hands.

The results we have investigated may be summarized as follows.

1) Although latex gloves were once used during the process of
handling spray painters, these gloves were unable to protect hands
from the penetration of HDI(hexamethylene diisocyanates) at
relatively short time contact. It is caused problems like sensitization

response, inflammatory response, and dermatitis.

2) The analysis methods for conducting a performance test on the
breakthrough time and the permeation rate of protective gloves were
advanced. | The results' we have obtained that chloromethane was the
best as solvent for '1-2MP, and as derivatization solution, 90%
methylene chloride in ACN showed the best collection  rates. With
IPA spraying and wiping with Ghost Wipe Pads, 92% collection rate

was shown.

3) The resistance against organic solvent to glove material was
related to the breakthrough time permeation rate. In case of thicker
gloves of the same materials, the breakthrough time were longer. In
particular, Nitrosolve glove(product E) could be recommended for the
usage not only organic solvent but also the hardener containing

isocyanate.
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4) The performance test results could be utilized for the legislation
revision on ‘the exposure standard of chemicals and physical factors’
appling to the Korean industrial fields, and this should be promptly

complemented for preventing the outbreak of occupational diseases.
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