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Abstract

A comparative life cycle assessment (LCA) on two types of phthalate plasticizer, DOP(
Di-Octyl Phthalate or DEHP (Di-Ethyl Phthalate)) and DINP (Di-Isononyl Phthalate), is
conducted in this study. The reference flow is defined as DOP(0.346 kg) and DINP(0.360 kg),
the amount of required to produce PVC 1lkg, respectively.

The life cycle impact assessment is carried out for 6 impact categories such as POCP
(Photochemical Oxidant Cretion Potential), ADP (Aboitic resource Depletion Potential), AP
(Acidification Potential), EP (Eutrophication Potential), GWP (Global Warming Potential) and
ODP (Ozone Depletion Potential). Then, the characterization results (indicator profile) are
normalized by using the normalization references developed by the Ministry of Trade, Industry
and Energy (MOTIE). The normalization results show that both DOP and DINP have
relatively significant effect of ADP and GWP when the normalized value of DINP are slightly
larger than these of DOP. On the other hand, DOP shows larger impacts than DINP for
POCP, EP and ODP by 176.9%, 109.9%, 219.4%, respectively.

Keywords: LCA (Life cycle assessment), Plasticizer, DOP, DEHP, DINP
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+ DEHP, Di-Ethyl Phthalate)), DINP (Di-Isononyl Phthalate), DIDP (Di-Isodecyl phthalate) &
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Figure 8. DINPS| S35t Z 1}
242 A8
T Tb A Afolo A wrAlEl= sl od sk 7he] AR & P (trade-off) & #]Ele], AA A Q Ak

s gitsE Fass

< HluLE}H7] th. ADP, GWP, ODP d&HF+= =A% WHelE, POCP, AP,
EP JdHT= 1714 HYd sidsts AS 183ty 71& A5 483ttt 4ars BHol=
AAERAAR] JEe AgYer, 7 JFEF A 7E L Tabless 2ok
Table 8. Y&HF H HAsS 7[&F
o ke = st 7| =4 =
POCP 1.03E+01 kg CoH4 eq./person-yr
ADP 2.49E+01 kg/person-yr?
AP 3.98E+01 kg SO, eq./person-yr
EP 1.31E+01 kg PO/ eq./person-yr
GWP 5.12E+02 kg CO. eq./person-yr
ODP 4.07E-02 kg CFC11 eq./person-yr
SAsATE Qs e od, e A AxRe) A - g 54 ned A% 29
EZEd. 2 A4t 3493 A= Table 9, Table 102 21,
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Table 9.

DOP Hfat &1t

DOP

Hs 2o

o g = Eds 21 s I =W
(@) (b) [person-yr]
(c=a/b)
POCP | 591E-04 kg CoHs eq./F.U. | 1.03E+01 kg CoHs eq./person-yr 5.74E-05
ADP 1.13E-02/yr - F.U. 2 49E+01 kg/person-yr? 455E-04
AP 2.90E-03 kg SO, eq./F.U. | 3.98E+01 kg SO eq./person-yr 7.29E-05
EP | 248E-04 kg PO, eq./F.U. | 1.31E+01 kg PO eq./person-yr 1.89E-05
GWP 7.71E-01 kg CO» eq./F.U. | 5.12E+02 kg CO, eq./person-yr 1.50E-04
ODP [1.15E-07 kg CFC11 eq./F.U.|4.07E-02 kg CFC11 eq./person-yr| 2.83E-06
Table 10. DINP & 775 Z 3}
DOP
TS s43t 23} eI Swrst @
(@) b) [person-yr]
(c=a’/b)
POCP | 3.44E-04 kg CoHs eq./F.U. | 1.03E+01 kg CoHs eq./person-yr 3.34E-05
ADP 1.15E-02/yr - F.U. 2 49E+01 kg/person-yr? 4 60E-04
AP 3.31E-03 kg SO, eq./F.U. | 3.98E+01 kg SO, eq./person-yr 8.30E-05
EP 2.25E-04 kg POs* eq./F.U. | 1.31E+01 kg PO,> eq./person-yr 1.72E-05
GWP | 7.86E-01 kg CO. eq./F.U. | 5.12E+02 kg CO. eq./person-yr 1.53E-04
ODP |5.24E-08 kg CFC11 eq./F.U.|4.07E-02 kg CFC11 eq./person-yr 1.29E-06

Table 11. DOP & DINP2| &3t Z 1t vl

of b = DOP [person-yr] | DINP [person-yr] H|
(a) (b) (a/o X 100)
POCP 5.91E-05 3.34E-05 176.9%
ADP 4.55E-04 4.60E-04 98.9%
AP 7.29E-05 8.30E-05 87.8%
EP 1.89E-05 1.72E-05 109.9%
GWP 1.50E-04 1.583E-04 98.0%
ODP 2.83E-06 1.29E-06 219.4%
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3. 2&
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Al 7F BAAFS HuEASATTE T 7AA7E 1kg PVCE AAEshr] fl& Alese 3s 7+
7haAl Aes whgete] A3E =&kt

T 670 AR Tl el HlwE FdstRew, ADP, AP, GWP {3+

' F(POCP, EP, ODP)ellAl DINP¢] 274 < 3o] o wAl yetwtth Aarst Aol +
25 ADPoF GWPO dd3fo] tp& Tl Hls| daow =A &A=, 9 3493
3

2~
A = AT

=

-

E3h F baAl By BE G@¥WTolM duede] emrt gREs AA ke Aoz YEs
). weld DOPeF DINPO] hotspot?l 9B (TG ¥5E, 2-odadds, o)iawdudd)]
MAE gl &4 wetE Atstr] 3 o] Aasiry due] fFHstE Aztatr] flshe] 4

T2 g glou el e 2AlE B3 AE ned F e, 28 FFE

Fr7luke]l A5 AA
735 vhe] AR FF @(furan) ¥ e 25 E (maleic anhydride) 2 A3k A7F &= a9l
tHEyas Mahmoud, et al., 2014). o]x ¥ vlo]owl A2 &F&a WAE I5E ALLIAS o, d4=
T e A G Wstel tit A= FrHA R H9d Aow dddr

AdfAog B A ZTEYOEA ZFAA iR Sk AlFel &850 de d sl

E
A sl Twstel tade 849FS AFHO . A% Zge o] E(DINP) 7}
2A7E A B okl 844 FUAAE 58 5 9 Aoleks AWL AN AT
¥ T TgdoleA taA 548 AT delx ATl WAL AnE £E5Y
o oo] Qo] ZeelolEA shaAel gt 7] @A AA R AH SA% B A7 A
g 31402 WYY & Yok, o FHY Mast AP Ao gudr
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