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Environmental Analysis and Improvement of PET Production Systems
Using Life Cycle Assessment

Heejin Lim - Dong-Yup Lee - Sunwon Park
Dept. of Chem. Eng., KAIST

ABSTRACT

PET (polyethylene terephthalate) resin is a polyester manufactured by the polycondensation
reaction of terephthalic acid(TPA) and ethylene glycol(EG) or dimethyl terephthalate(DMT)
and EG. The PET chips are used to produce polyester fiber, polyester films, PET bottle or
engineering plastics.

Two different PET production systems are compared using life cycle assessment(LCA) and
analyzed from the environmental point of view. The unit processes that have to be improved
for a better production system have been identified.

Key Words : Life cycle assessment, PET process, Environmental analysis

2

4

H| @] Z &2k (Terephthalic acid, TPA)¥} o) € #dl= 2] Z(Ethylene glycol, EG) £+ UHWeEdHdxe
2H(Dimethyl — terephthalate, DMT)¥} EGA % WSl o Avle EYdz"HEQ]

PET (Polyethylene terephthalate) 4= o8 AF¢ Zejd2=H H&, &7 Ax8& PET
FA, 2 i dAYo s Fepage %EE AbEET F2 e FEE Aito] Frh
A9 W7k /NS olgale AT e 9 24g o§8% ¥ PET ¥4 84 %D v
W, grrsgom, 34 v B4 o9 Fu AA4E BYste] #74 WA FAL WEY) A
Ausolof s wel 4L 2ASA
FAlo]: Life cycle assessment, PET process, Environmental analysis

LA = gy AFoz e PET & PET ¥y

52 v=s d vA AFSZE terephthalic
acid(TPA) T+ dimethyl terephthalate(DMT)
9} ethylene glycol(EG)S T Hkgo of3f
A= EEo=HE FAE Jleste] Ak

l

PET (polyethylene terephthalate) 3|+
PET &719] 71z A e S22 o] =
o] ZT7tel WEAA aEA FA FA o)

o
PET &7l= 554, 594, sy &° ; .
' ’ = 4 a3 a
2o FHoR vhekst Fofof A o] x5 o] gt} 7(]%77}7_(] = PET _T7<1-°4 A8 3t *}otﬁr
Aol ek 947 FdF Bkl sl #e AT



7} Hol sgtou PET #XZE Aias oA
AA ol et A A o] Fojx|A| kil
AATH1-4]. 22y PET A2 34 98
4o we} DMTE o] &3le] PETE A4tst
v ¥43 TPAE ol&stv &4 F 7FA7L
A7) witel, o] &¥E A8 EAY T e
zfolofl o3 FAAoE TE JFS vH F
ATk 2R dige A FAFAALE i
sk Zlo] PETFA 9 374 43 HrtolA ZF
fst}.
B Ao A= PET Aikd ol &5+ F 7}
A TR 485 BHo EA di§] Lol
T, FH vAE dFS v, Hrbstd
PET ¥49 #4484 MAT & Ade WUt
A Ske] 1 gkt
2. 349 54
P R
Dt i 5 By bl il e N

ST

FET Produsticn
Ming [ =

Trmq-u:rﬂmhl I— | Uiy
. [ sieam I =2 I
: Ekeiriaty I:Cl:l.l.lTrun'I

Palurardrmcasnon
Wady Treaimeai

Comling & Cwiting I
Fimil Frisdasi FET) I

Waste 'M-l-ell

Fig. 1. PET production process diagram
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Table. 1. Cumulative mass ratio for PET

process using DMT

Material Cumulative
mass ratio(%)
Water 55.37
Dimethyl terephthalate 88.82
Ethylene glycol 99.57
==

Aluminium oxide 100.00
Titanium dioxide 100.00
Zinc acetate dihydrate 100.00

Table. 2. Cumulative mass ratio for PET

process using TPA

Material Cumulative
mass ratio(%)
Water 58.33
Terephthalic acid 88.66
Ethylene glycol 99.81
==

Antimony trioxide 99.99
Trimethyl phosphate 100.00
Potassium acetate 100.00
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