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ABSTRACT

There are 117(based in 2000) domestic dye manufacturing companies, and 78.29% of the productions are
reactivity dye and dispersibility dye. Most of them are small and medium industries which are managed by
small quantity batch production system.

In this study, LCA(Life Cycle Assessment) and TCA(Total Cost Analysis) of the dye manufacturing
process were tried. The subjects of this study were D company’s Black-B, and O company’s Yellow 59. They
were inventorially analyzed by Batch type and analyzed in Gate-to-Gate way. Because of the weak data base
of the middle compound substances, as a specific character of the dye industry, it is hard to estimate LCA
at satisfactory level.

The functional unit used for LCA was 100Kg in D company’s Black-B, and 1Kg in O company’s Yellow
59. The impact assessment was estimated in 8 categories including the global warming using Eco-Indicator
95. As a result of TCA, the largest environmental burden of the dye industry was the global warming. And
the reason for the global warming effect of Black-B was the Ethylene glycol in the freezer and, in case of
Yellow 39, the use of electnc power was the cause of the environmental burden. Yellow 59 was because of
the use of electric power.

In this study, the present environmental problems of Korean dye industries were evaluated, and the result
of this study could be used as basis materials for the development of the dye industries. This study deals
with LCA and TCA of dye industry. So it could be used to analyze the present economical costs and to decide
strategies and directions in the change of the production system and the improvement of the progress.
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Table 1 Dat Yelow 59 FE SEHA

5 4 F
Antharanilic
acid(kg) 0.3%43
35%HCl(kg) 0.6857
FA2bAl(kg) 0.0217
NaNO,(kg) 0.2057
TEE ThMP(@) 05229
48
NaOH(kg) 0.1285
HCOOH(kg) 0.7143
CH3COONa(kg) 0.4286
CrOs(kg) 0.1429
DMF(kg) 1.4286
THEF(2) 17.8571
ICE(¢) 1.7143
Utility M 2) 2.5625
B 0) 0.2878
HH(kWh) 12.4243
W& B
FHIER DMF(kg) 1.4286
H(2) 21.8042
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NaNQOa(keg) 12.4033
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FRZ H-acid(kg) 21.3169

= Na,COs(kg) 14.4938

NapSO0s(ke) 10.6955

Ethylene
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Utility steam( £ ) 2.4321

22 (kWh) 100.8190

LNG(m) 362.1399

W & B

grledEd | F5UIL) 270.2263
TFHHEEA Ha( L) 1726.7984
H71E v X2 (kg) 0.5391
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- Eq. 2 AA 34 EPel 86%% A3y, 1=
ZAo] 0.13467 kg Phosphate - Eq.2 AAFA
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Indicator Eutrophication potential

poc | S | st | meie | vears | cadyic | AP | PP
NaNO, 831574 | 0000297 | 0.000259 1.31E-09 1.43E-07 | 3.10E-05 | 464E-12 | 0000314 | 550E-05
P-base #TA | 1.58E-06 | 0.000617 9.66E-09 1LOGE-06 | 0.000105 | 343E-11 | 6.09E-05 | 1.14E-05
Black-B AZ&74 | 0.084619 | 0.015636 0.004314 0.015194 | 0069757 | 0.000549 | 0019649 | 0.005821
HNEEH 0.002141 | 0.002529 1.36E-05 0.000311 0.00511 594E-10 | 0.003384 | 0.000705
A 8.25E-06 | 0.000268 5.06E-08 552E-06 | 0000551 | 1.80E-10 | 0.000319 | 595E-05
scrubber 5.40E-05 | 0.00049 2.33E-06 256E-05 | 0001124 | 229E-07 | 0.000625 | 0.00012
g oA 0.087121 | 0.018008 0.00433 0.015538 | 0076678 | 0.000549 | 0024282 | 0.006772
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Table 4 D & Yellow 592| Hws &=t

= AEY azq azq AF/AE 3 7
T A z 3 AzFH T A T A

GWP 100 years 8.30E-05 | 3.62E-05 7.40E-05 0.000164 0.000222 | 0.000579
ODP, catalytic 263E-08 | 2.50E-08 242E-11 3.04E-06 7.25E-11 | 3.09E-06
AP 454E-05 | 3.16E-05 4.28E-05 9.67E-05 0.000128 | 0.000345
EP 8.85E-06 | 5.90E-06 8.00E-06 2.66E-05 240E-05 | 7.34E-05
POCP 6.01E-06 | 1.29E-05 1.11E-06 0.00047 3.33E-06 | 0.000493
Winter smog 3.77E-05 | 2.98E-05 3.60E-05 6.69E-05 0.000108 | 0.000279
Carcinogenic substances 2.49E-07 4.10E-06 6.80E-09 1.93E-05 2.04E-05 | 2.37E-05
Heavy metals 1.69E-06 | 2.31E-05 7.42E-07 3.59E-05 2.23E-06 | 6.36E-05
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