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## 4770526021 : MATOR CHEMICAL ENGINEERING
KEY WORD : DEGUSSA P-25 / WASTE TREATMENT / ENVIRONMENTAL
IMPACTS / LIFE CYCLE ASSESSMENT
APICHAT CHAICHARNATTEE : LIFE CYCLE ASSESSMENT OF
APPLICATION OF TITANIUM DIOXIDE NANOPARTICLES. THESIS
ADVISOR : ASSOCIATE PROFESSOR CHAIRIT SATAYAPRASERT.
DR.ING. THESIS CO-ADVISOR : SOORATHEP KHEAWHOM, PH.D, 113 pp.

Degussa P-25 is a commercial titanium dioxide nanoparticles that is
used to waste treatment for twenty years ago. Degussa P-25 has a high
efficiency rate for waste freatment therefore it has many ways to
researching about it. LChere has not been a person who research Degussa
P-25 and the envirenmental impact. This research assessed treatment with
Degussa P-25 for nitrogen oxide, phenolic resin, nitrobenzene. methylene
blue dve and orange 4 dye, are the toxic substances and hard to damage
with biological treatments. The environmental impact assessment of waste
treatments has been realized by means of the Life Cycle Assessment (LCA)
technique, in order to indicate the way to use Degussa P-25 for waste
treatments. The software SimaPro 6.0, developed by Dutch Pr'e
Consultants, has been used as the LCA analysis tool, Eco-Indicator 99
have been applied. The results show that the amount of environmental
impact of waste treatments depends on the type and the amount of waste
and the method of wastg treatments. Waste treatment with Degussa P-25 is
suitable for phenalic “resin, “nittgbénzene “anid ) dorange 4 dye treatments
because of high efficiency and low environmental impact, but not suitable
for nitrogen oxide and mitrobenzeneé dreatmenty Anoddditiono this research
has a case study of treatment of phenolic resin waste from the chemical
industry in Thailand to find that phenolic resin treatment with incinerator

in Portland cement plant have high efficiency, low environmental impact

M‘, MTM‘]L@.
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2. mﬁmswﬁﬁmiﬂunﬁﬁmﬁnnﬂﬁ'ﬂu (Life Cycle Inventory Analysis : LCI)

mansEdiynonsdaudaoadon fe msrusadeyaiifudesdty



12

= W e l-" o
FARRADUTINNTEUIUMTAN g Tirua I Tudureumaimumihminouazve s uaz
& 3 oy - -
Auaauiemdsuimasynd uagmsvIoenvessuuRAAN N soudInmTldnineIns
s - " L] : = o v d. [
sy naznisddssmsgoinie il uazau Fdoyamarties 1§ lumsvinansznude

daadounnoalininiiinvesmannmaide i
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Assessment :LCIA)

mslssiiuranssnunaeaininsdinvniaiadiuy Ao mahdeyasinlyd
swmsdudanadounanam wisilawmiboyalifogluglnansznududanadon e
i lmlanansenuiifatudouus oz § unadeude 11 tazidosnnludunoudiiy
funouiidosldoyn uasinauiuivadosinouunt ol lsunsududegUidhgn
Tunisdssiiv -ﬁqmmmi’ﬂmsﬁui‘ﬂgﬁ‘lﬁinmh aganauio uaziinuaim @wutivnly
Tusunsu Microsoft Excel 138 Spreadsheets - Tun1ifi g uﬂuﬂﬂqﬁuﬁuﬁazﬁuuﬂf
Tosunsuddagldmiy Lea 1andu idetameninsa andldiion uazidom 410
i wennnilBmnso 9IRS sy RERRIS U uRewn1E FaodreTusinsy
dudvpiiionlddmivdnm LeA fail

mafi 2.1 uana Tusunsudndogilidon @ miufnn Lea

= g
=

‘ SimaPros. | Pre’ Consultants | m_u.ﬁaﬁmu_ﬁ__J
Cobidz | Kesufln o wosl
TEAM 3.0 | [Edobifed Hvisret
LOAT 0 @ (oo, o o VOB A2
KCL-Eco KCL Tunoud
;:I_erm 4.1 Ifu / ifeu 193U -
EcoPro EMPA, sinum | ainodiaud
I_-I_gf?fffad o -LB_ﬂEstead | E':F.aﬂfl‘u_ o
NIRE-LCA NIRE / AIST Aty |
JEMAI-LCA JEMALI ﬂ]ﬂu ]




13
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4. maudsua (Interpretation)
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3. Brookite

i - o = & -
Brookite 1iugnAniiiTasaadrailunuy orthorhombic hiliafusfiguingiiqe ifioanindi
oy - d
gaungiilszanm 750 ssrmaaidva 3UnAnILY brookite sznldvunmothigiudnuuy ruile
Tauda Tuiid uazsUuinuuy brookite HlusUnan@oain lutiominn Fmniioaninwu 1don
3 3
- - ey & =i ey
Tusssud uazdanizd ldonlufesdf§1iidns FeuniouganislSouifouauifves
fl
ay " = - d - q‘l
sundinaiind s  vosInmuiionlaoenlad 18dmisied 2.2 dail

m3af 2.2 uaasmsnfSouifsvsutivegndnwinge q voslanuiivnlaeenlad

fﬁg\

) !
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| Optical Uniaxial, negative I Biaxial, positive ] Uniaxial, negative
Density, g/em’ 384 / 4.0 ] 4.26
Harness, Mohs scale $'%—-6 e 5',~6 B2
Refractive index 2.490 - 2.903
| | » L ]
Permittivity | 3l - 114
|
1858 C

| Melting point || changesto/rutile at high temp I
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wilulnmusisdlaeenlaaviin Degussa P-25
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AMANUAYDY Degussa P-25 A9 13139%1 2.3 Aail

A15190 2.3 UAAINUANITAYDS Degussa P-25

Average primary particle size nm 21
Tapped density gﬂ? approx. 130
Moisture wi. % =15
[gnition loss wt. % £20
pH 35-45
Titanium dioxide - content wt, % =99.50
AlLO, ~'content wi. % <.0.300
Si0, - content wt. % <0.200
Fe,0, = cl;mten; wt. % <0.010
HCI - content wi. % <0.300
Sieve residue (by Mocker 45 pum) wt. % = 0.050 -
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1. nszvaumsmdamaulasioueenlealueimalaoly Degussa P-25

nszuunsmidaialulasnuoonladluomalaold Degussa P25 Aagilit 32
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h + OH —> OH
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