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Development of exchange period program for chemical cartridge feasiblein the work spot (1)
- Experiment of estimated breakthrough time using discarded cartridges

DonHeeHan' * Sang-Young Legt

Department of Occupational Health and Safety Engineering, Inje University,
3M Korea, Innovation Center

Many researches for servicelife of chemica cartridges of
reairators have been performed in many countries. On the resuit
of these researches a few softwares programs were eventudly
developed to be used. In spite of that, it is difficult to gpply these
resserches and softwares practically in the work spot because of
too many factors that influence on servicelife of chemica
cartridges. This study was the first of two conducted for the
purpose of developing program for estimeating exchange period o
service-life of chemical cartridges available feasibly in the
workplaces Calleting plan of cartridges discarded dter useisin
prindiple thet three cartridges from three workers & atime, three
seps of 1/2 exchange time due to smdlling, jugt routine exchange
time and 1.2 to 1.3 expanded time of routine exchange, totd nine
cartridges are collected in the same job site. 33 cartridges for
organic vapor were collected in paint garay process of ship yard
and paint factory, and 6 cartridges for adid were collected in plating
process. These cartridges were analysed the remaining
breskthrough timein 3V Innovation Center. Chalenge vapor and

for chemicd cartridge respirators. Esimeted breakthrough time
was determined from previoudy used time plus breskthrough time
for the remaining. Exchange period of cartridge would be the
shortest time among three esimated breskthrough times. On the
result breakthrough time for organic vapor was found to be
rddively egsily etimated, but thet for add aerosdl or vapor was
difficult to be confident. Even though this method wes difficuit to
be precisdy prediicted exchange period of cartridge it could bean
dternative program pradtically availableinthejob site
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Fig. 1. Strategy of collecting time schedule for chemical cartridges of the same brand discarded after use

Table 1. Strategy of collecting discarded chemical cartridges by workplaces, exposure chemicals and

cartridge brands

Organicolvert Add - Alkdli
(spray painting, touch painting, paint manufacture etc) (plating, dectric plating)
Catridgebrand Catridgebrand
Workplece e Workplace e
A B C D A B
3X39 3X39 3X39 3X39 I 3X39 3X39
b 3x39 3x39 3x39 3x39 Il 3x39 3X39
c X39 | 3x39 | 3x39 | 3x39 ABCD: Chemicd cartridges
3 abc Workplaoes exposed to organic solvents
I'1I: Workplaoes exposad to adid or alkali
3% 3=9: Number of cartridges callected
ocomputing threeworkersmultiplied by three step

illustratedin g, 1
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Fig. 2. Schematics of experimental system for breakthrough time of chemical cartridge in 3M Innovation Center
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Table 2. Estimated breakthrough time for chemical cartridge A in the shipyard "as

o Breskthrough _
Worker \Neermme B . Esﬂrr@ed breqkthrough
(min) Timegated Timefinished Totdl minute time(min)
0 1317 1717 240 270
@ 60 937 1220 163 223
150 918 924 6 156
K1) 1312 17:32 260 20
60 939 12:06 147 207
150 1343 1348 5 155
* Grey cell means estimated exchange period of cartridge.
Table 3. Estimated breakthrough time for chemical cartridge B in the shipyard "as
Bregkthrough
Wearingtime Edtimated breskthrough
Worker . . ) ) :
(min) Timedarted Timefinished Totd minute time(min.)

K1) 933 1327 24 254
@ 60 1345 17:13 208 268
150 856 gl 15 165
K1) 12:18 1549 21 241
60 904 12:18 1% 254
150 14:44 1655 131 21
K1) 1225 16:15 240 270
© 60 850 12:06 1% 256
150 836 10.08 R 242

* Crey cell means estimated exchange period of cartridge.
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Fig. 3. Breakthrough curve of chemical cartridge A weared by workers @), ® in the shipyard "a;
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Table 4. Estimated breakthrough time for chemical cartridge A in the paint factory by

o Breskthrough _
Worker \Neamﬂme B - Estmged bregl«hrwgh
(min) Timestarted Timefinished Totdl minute time(min)
180 125 1713 7 431
0) 480 1155 15559 24 724
660 (2hour diter smelling) 1206 1334 8 738
210 857 1050 13 33
® 430 1435 16:09 A 574
420(2hour diter amelling) 1432 1543 71 491
210 1151 1612 2l 461
® 30 1208 1625 2% 616
1290 (2hour diter melling) 1409 14:28 19 1309
* Grey cell means estimated exchange period of cartridge.
Table 5. Estimated breakthrough time for chemical cartridge C in the paint factory Ty
Bregkthrough
Wearingtime Edtimeated breskthrough
Worker . . ] ) .
(min) Timedarted Timefinished Totd minute time(min.)

180 952 1155 123 303
) 351 (onehour dfter smeling) 1339 1340 1 ¥l
360 847 850 3 363
210 947 1244 177 387
® 30 84 11:46 172 532
810 (twohour diter smelling) 1353 14:03 10 820
210 942 11:7 135 45
® 420 1058 120 66 486
966 (twohour dfter smelling) 1338 1349 1 %0

* Crey cell means estimated exchange period of cartridge.
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Fig. 4. Breakthrough curve of chemical cartridge A weared by workers ©), ® and (® in the paint factory by
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Table 6. Estimated breakthrough time for chemical cartridge D in the plating factory fc;

Weaingtime . . Edimaed
Worker (min) Breektfvoughtime(min) breskhvough ime(min)
70 7 g7
© 1440 7 1519
2000 7 2074
70 G 855
@ 1440 5 14%
160 7 a7
70 7 51
o 4500 8 151
200 & 2065

% Grey cell means estimated exchange period of cartridge.
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Fig. 6. Breakthrough curve of chemical cartridge D weared by workers @), @ and (D in the plating factory 'c;
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