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ABSTRACT

The aim of this thesis was to study the synthesis development of nanofibers from natural
thai leucoxene mineral for preparation of nanostructured materials from low cost material using
autoclave unit (Thai made)

The synthesis hydrothermal preparation at 120°C for 72 hours with stirring, followed
natural cooling to room temperature. The obtained products were washed with 0.1 M HCI aqueous
solution, followed with distilled water several times. Subsequently, the products were freeze-dried.
The samples were calcined in air for 2 h at 100-1,000°C. The resulting nanostructured materials
were characterized by Brunauer-Emmelt-Teller (BET) specific surface area, scaning electorn
microscopy (SEM), transmission electron microscopy (TEM), X-Ray diffraction (XRD) and X-ray
fluorescence (XRF).

The size of prepared nanofibers was about 12-15 nm in width and about 3-22pm in length.
The BET specific surface area of the prepared sample was about 55 mz/g, while the BET specific
surface area of the starting material (leucoxene mineral) was about 0 mz/g. The calcinations
temperatures range of 200-700°C, the as-synthesized nanofibers were dehydrated and mainly
recrystallized into the metastable form of TiO, (B). At 800-900°C the crystalline phase was anatase
phase, and rutile phase was mainly present at 1,000°C. This preparation method provided a simple
routh to fabricate nanostructured materials from low cost material using autoclave unit (Thai made)

via environmental friendly process.

Keywords : TiO,, Leucoxene mineral, Nanofibers, Hydrothermal
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2.1.1 Hydrothermal Synthesis of Nanocrystalline and Mesoporous Titania from
Aqueous Complex Titanyl Oxalate Acid Solutions. [1]
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2.1.2 The Effect The Preparation Condition of TiO, Colloids on Their Surface
Structure. [2]
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2.1.3 Synthesis of Titanate , TiO, (B) , and Anatase TiO, Nanofibers from Natural
Rutile Sand[25]
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2.1.4 Heating-sol-gel Template Process for the Growth of TiO, Nanorods with Rutile
and Anatase Structure. [7]
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2.1.5 Hydrothermal Synthesis and Photpluminescence of TiO, Naonwires. [26]
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2.1.6 Titanium Oxide Nanotubes, Nanofibers, and Nanowires. [27]
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2.1.7 Direct Synthesis of an Anatase-TiO, Nanofiber/Nanoparticle Powder. [31]
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2.1.8 Synthesis of TiO, Nanotubes and its Photocatalytic Activity for H, Evolution. [33]
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d' 1 = 1 =
M3 2.2 dautlszneumaniivensg ladu [58]

Compositio% | limentin Rutile Leucoxene Zircon Sillimanite | Monazite
(Typical)
TiO, 59.88 94.04 79.65 0.30 0.12 RE,O,
57.5%
Fe,O, 26.98 3.36 7.5 0.86 1.0 ThO,
7.96%
FeO 8.4 Nil 0.47 Nil Nil Acid
Insolubles
T/Fe 25.34 Nil 5.60 Nil Nil 5.05%
SiO, 0.83 0.58 4.18 30.33 36.58 -
Cr,0, 0.04 Nil 0.06 Nil Nil -
Al O, 1.16 0.65 3.31 2.51 61.62 -
Zr0, Traces 0.64 0.65 64.81 0.18 -
V,0; 0.2 0.36 0.28 Nil Nil -
MgO 0.79 Nil 1.1 Nil Nil -
MnO 0.4 0.05 Traces Nil Nil -
P,O; 0.19 0.028 0.35 0.46 Nil 28.21
Na,O Nil Nil Traces 0.03 Nil -
K,0 Nil Nil Nil 0.02 Nil -
CaO Nil Nil Nil Nil Nil -
LOI at 900°C 0.98 0.22 2.38 0.3 0.47 -
Specific 4.20 4.25 3.50 4.69 3.27 5.14
Gravity
Guarantee 58%Ti0, | 92%TiO, 75%Ti0, | 64%ZrO, | 60%Al,0, -
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2.6 1D Nanostructured [59]

2.6.1 One-Dimensional Nanostructured Materials.

(a) Nanowire/ (b) Nanorods |(d) Nanobelt/
nanofiber nanoribbon

i

(¢) Nanotube

O

’gﬂﬁ 2.20 Typical Morphologies of One-Dimensional Nanostructures : Nanowires , Nanorods,

Nanotube, and Nanobelts [59]
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2.6.2 M3 &’emswﬁ One-Dimensional Nanostructured Materials. [60]
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AWTIO,
PP100% | pp-pum pp-nm pp-TiO,(113/150) |  pp-TiO,(13/120)
0.10% 0.88 1.07 0.88 0.25 0.89
0.50% 0.88 0.96 0.96 0.59 0.92
1.00% 0.88 0.93 0.99 0.26 0.95
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MSNA 0. 2 AINTTAGURAY (Elongation at Break)A1111a5514 ASTM D vouidu loPPiidu

AWTIO,

PP100% pp-um pp-nm pp-TiOz(Lﬁ'/ 150) pp-TiOZ(LLS' /120)
0.10% 101.66 130.37 132.38 259.16 133.63
0.50% 101.66 108.09 123.70 282.35 134.40
1.00% 101.66 122.92 141.78 250.92 132.50

AN 1. 3 AMMTAAUAIABAINT DU Degredation temperature (Td) Yo adu lePPAANA Y

TiO,

PP100% pp-um pp-nm pp—TiOz(LLﬁ' /150) pp—TiOz(LLS' /120)
0.10% 305 476 472 435 425
0.50% 305 478 475 435 431
1.00% 305 475 479 440 437

{ ' <3 | { a
MIN N, 4 AMANULTURAY (Hardness)AIWHIATFIW ASTM D PPIANAIOTIO,

PP100% | pp-pm pp-nm pp-TiO,(143/150) | pp-TiO,(143/120)
0.10% 95.79 94.57 92.00 90.30 97.20
0.50% 95.79 94.96 97.00 90.80 96.60
1.00% 95.79 95.60 98.40 88.95 97.30

MINN 0.5 AMMINUABLIINTZUNNNAY (J/m)ATWNIATIIU ASTM D PPIIANAIYTIO,

PP100%

pp-um pp-nm pp-TiOz(l,!i.i'/ 150) pp-TiOz(m" /120)
0.10% 39.80 40.31 43.90 41.37 52.38
0.50% 39.80 44.71 40.50 44.40 49.50
1.00% 39.80 38.71 41.71 38.56 55.50

MsNA 0. 6 Mariing lvamas (MFD) AuuIasgiu ASTM D 1238 Y99PPIIANAETIO,

PP100% pp-um pp-nm pp-TiOz(Lﬁ'/ 150) pp-TiOz(LLi'/ 120)
0.10% 17.36 18.36 18.82 21.70 26.85
0.50% 17.36 17.44 18.08 20.68 31.20
1.00% 17.36 20.30 21.70 21.22 21.60
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A a J % 1
AT 9N N.7 ﬂﬁNTﬂ!@ﬂﬂhl“]fﬂalu@'J@ﬂN

519

Ysmnasigludees (Yewt)

T | uigladu | dilefinielidReamad 12000 | dilefinIendldioamaii 150 °C
Na,0 N/D <0.01 <0.01
MgO | <0.01 <0.01 N/D
ALO, 1.61 N/D <0.01

Sio, 1.45 0.17 0.17
P,O, 0.06 N/D <0.01
SO, 0.06 0.06 <0.01
CI <0.01 0.05 <0.01
K,0 <0.01 <0.01 N/D
Ca0 0.09 0.08 0.08
TiO, 92.34 96.93 72.25
Cr0, | <0.01 N/D <0.01
MnO <0.01 <0.01 N/D
Fe,0, 3.39 2.26 0.72
Zn0 N/D N/D N/D
Y,0, <0.01 N/D N/D
710, 0.57 0.28 0.03
Nb,O, | 035 0.17 0.24
Sno, 0.08 N/D N/D
CeO N/D N/D N/D
NdO N/D N/D N/D
PbO N/D N/D N/D
ThO, N/D N/D N/D
Total |  100.00 100.00 100.00
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Abstract

The aim of this report is to study on the effect of
micro/nano titanium dioxide addition in polypropylene
fibers on thermal

tensile, anti-bacterial, and

properties for development of the functional
fibers.The compositions of TiO, addition in PP are
0.1%, 0.5%, and 1% .Tensile strength of ym/nm
TiO, addition fibers did not effect so much due to the

small amount of TiO, addition. Elongation at break of
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the prepared fibers increased when the amount
TiO, addition was increased.The prepared PP/ TiO,
addition fibers could not effect to anti-bacterial
properties by using Escherichia coil (ATCC 25922
standard) and Staphylococcus aureus (ATCC 6538
standard). Significantly, the small amount of ym/nm
TiO, addition (0.1-1%) in PP could increased the
degradation temperature (Td) of the prepared
materials more than 100 °C.

Keywords: Titanium dioxide, Polypropylene fiber,

Bacterial resistance
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LLazmmmﬁﬂﬂﬂ%’uﬂgmuﬁamaﬁa@;azmﬂi’nmw
Jeinstle.a. 1960,1970 uazduvadtl 1980 ladinns
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aunsznaluga 10 Tinuana.a.1900-2000) ladms
HAATEqU L4aE1993999[1]
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2003 1fJ1 900 suaaaasiull a.a. 2005 uaziiu 11
wuauaaaa s ull a.7.2010 [2]
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& A A
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PUAU NS VN UL RANRITBUNTS
‘é 1 Y 1 aaa U
Tesama Bl anususnlunasedisendrouss
(Photocatalytic) mmsnﬂmﬁ'u%’aag'i FI0DINIHAA
A AN = & a A &
NARNIUNIUTERIA LT% NABLATD RINIIDN1LT D
uuafiFaiduouaedaiRi®d 1w Staphylococcus
Aureus, Pneumococcus, Escherita Coli G'fidl,ﬂummq
MlAdai # mifaseiuiawna7] lasanuwidoitle
o a [ a a aa
aunalniniioylasanloduaunulndlnafau
PPrnIatduly tafnsinazasauInayniaf
wandanusasinmonlasanlodagniavuia
A a Aa
lalasiuasuaz i luuasnuayadlulwd lwsNannsa
Ll daRNTANIIAINAITNUADULTIAS FNU AN
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AUV ATCC 25922 Rz Staphylococcus
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2.1 TanAvuaTa1ILAd
i'wqaungmimﬁﬁlﬂumsmaaaﬁa

“Innidtswlesanlodeumalulasues 9n

UIENUaaaIT (Alderich) Titanium (1) oxide, -325

mesh 99.9%

Inindipalasenlodauniawmluiuas 91n

USun fAuUdeu talswaa (Nippon Aerosol) LN3@

AP 25 (Degussa P-25 A mixture of crystalline

anatase 80% and rutile 20% phase

Inalwsnaulalulndwasinsaduls ann USEn Lo

NG InAwas (HMC  Polymer Co.Ltd) 03

HP561R Polypropylene Homopolymer Resin for

Spunbond Fiber
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2.2m3tesantawlaTnalnanan
a o a aa A a
Mo uLRw b WA lwsnaunNaN i w-
lasan'loa vinlalasiSuanmsltiasesnaunuuda
(Internal  Mixer) I THNENWAFEAN WA IWIARUNL
A e ' o A
Tninidlenlasanlodnaasindr gasansei1 lay
ama:mﬂummauﬁaqzwnuﬁ180 °c arnusalu

% 40 rpm AR LELWANIHEN 8 min

= o . I3 a aa
AN 1 LRAIEAIIEIBNNTANLIIADY SGIW NIWTW [WLNIA

wulsnulundioyle-sanlad

Batch PP (%) Micron TiOy(%) Nano TiO, (%)
PP100% 100 - -
PP-um0.1% 100 0.1 -
PP-um0.5% 100 0.5 -
PP-um1.0% 100 1.0 -
PP-nm0.1% 100 - 0.1
PP-nm0.5% 100 - 0.5
PP-nm1.0% 100 - 1.0

niwin InalnsAauiinawlnniisylasenladd
ududr lualdmiiuifadioiedosuanaiadn
mnfuﬁaﬁwLﬁﬂﬁvlﬁvlﬂﬁugﬂmﬂmﬁulﬂﬁagﬂﬁ 1
waziuudaoaiasdasadulovuiaiin (Smal
Scale Fiber Extrusion)laganizfildlumsaaduly
wazauiiudagunnii200 °C Piston Speed1.03-1.2
mm/min ,Take up Speed55 rpm, Diameter Die1 mm
nasnlatdnloua suauleliiaIsunisnasey
AUITNMINARALEAI JRENINATDLUTIRA

(Tensile Tester) NMINAFBUANABAUADULATIIE

(Anti-Bacteria) mifinmlasiaisdiondasganyiay
BLANATOWUULFEINING (Scanning Electron
Microscopy: SEM) araiamIasuudasniavas
13978 1038903995 YR O ULURINIRVBIENT

(Thermo Gravimetric Analysis: TGA)
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>
SO040t-—-- - mmmmmm oo
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0.00
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Ratio of TiO, Addition
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. Operations Research

. Production and Operation Management

. Work Study, Plant Layout, Ergonomics, and Safety Engineering

. Quality Management, Robust Design, and Statistical Applications
. Environmental Management

. Materials, Production, CAD/CAM, and Manufacturing Engineering
. Logistics and Supply Chain Management

. Maintenance Management
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. Energy Management

10. Hard Disk Drive Industry Applications

11. Agricultural Supply Chain and Logistics

12. Others that Related to Industrial Engineering
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wasanindsasfis I3 wdudasudrvinliuiadas
Freezed dryer LLST’J‘L”L’]mﬁ"l@?miﬁmm%auﬁqm%gﬁ
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5@@%11%‘?1m%mﬂﬁmamﬂmwua:mdLﬂﬁéﬁzJ
ieastaiuifns iz ldaniaz lulasian(BET)
m‘%‘aa’gamwﬁ%L§ﬂmammudaammLLa:LL‘uua'aa
HAT(SEM,TEM) uazta3adtdnatsdanunsagu(XRD)
nafildanmsdnenfe anmdensiautamaed
u,azmomsmwwudﬁa@‘]"?‘ivlﬁﬁéTaa’mmié'ame:ﬁ
Lﬂmé?uhmﬂuvlﬂmLum%aﬁmmmﬁumuﬂuﬁﬂma
Uszanmh 12 - 58 nm Janugndszunms 3 -22 um
Lﬁa’lﬁmm%’am‘ﬂunmzi?ﬂmﬁgmwgﬁ 200-700°C
wuInHiWgnantdwuuy TioLB) ﬁqmmn‘]ﬁ 800-
goo°clinanantduinganiing LLazﬁqmﬁQﬁ
1,000°C wuhliananuuuying maadsudulomw
IuﬁJWﬂLLi'gIﬂﬁ'fqu@uiﬁﬁmiﬁﬁﬂﬁﬁﬁuﬁﬁﬁuwwz
RUNNTUINNNGY 100 1in (109.83 m2/g) Wiy
ﬁ'umié”'aﬁu(l,l,s'giﬂ;ﬁuyo m?/g) 3Fmaadouiiiu
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ﬂaqﬁuﬁn%ﬁmﬁaianiﬁmwuaulﬂLm:
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wluuazidulouwlu Gﬁaﬁqmﬁuﬁ'ﬁﬁmwmwﬂizms
Wi gNUANI NN FUTAMILNARD LazaNTEN
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nsdudaqualu aaniiddiiaquiluann
fatlszine wiousnsznadududsoan’le
maaisainnufisalaeanlodluludegdul
fla sulfate

= Qdd‘ 1
LWEN 2 IDNLUWINRANY process LR

. , & aada e A A o
chloride processtLLé 114 ZQﬁMNmaLaﬂﬂamu‘qm}’m
A A o a A ad a A o e
iwrasiletandudnengaitnaeiouniadua Tzl
m'mgjammﬁmﬂij’u@]amm:ﬁuﬁ@mm’sﬂﬁﬁu
FILIAN0N[11]
ﬁaﬁumu’i%‘ﬂﬁ%aﬁwmim%wi’aqmimm
Tagnengn(uigladu) leslfisnaeToauulalas-
masuea wazvitmMIleTziautaas guaadulom
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2.3 DN1INAaay
= v 1 I
nsiassadugwluanusaladn
ﬂ’]iL@]‘%ﬂN’Tﬁqu’IIWiﬂﬂLLiQIﬂ‘Tjuﬁ]:ﬁ’m’]iL@]‘%ﬂu
@r8nszuIunNITLalasinasnaa (hydrothermal)
Lﬁaaﬁrml,‘i‘flu'i'%msé‘dLﬂﬁ:ﬁi‘aqﬁwm:mumimﬁ
[11-14] A ldssuazliidufsdefaiadauiiia
A @ o & A o A
WeoununszuiwnIsaanzsuuudunglasldiaias
fauanzdama 4 aslaslauigladudwnteniulu
asdinsaindisrsazarslodowlaasaled(NaOH)
10M Y3uas 2

AT VDU a3 lanuFoun

gownnil 120 °C 1lwan 72 3 1a09[11-14] wazyia
NNINIREITARDALIANFINITRILATIEH BAILAAINY
SouLETILA? %Ti{lﬂa'auiﬁLﬁuﬁaaaﬁqmwgﬁﬁmmﬂﬁfu
2 o A o A (% & ° AV o
imadadtivesaiassiiansiuaziansnla
'lﬂﬁwnwsﬁwaimﬁ"?‘%ﬂﬁﬂsaal,l,uugzyﬂ’]ﬂ N30IuazyUIy
8§01 pH da8nIadat ( HCl ) @aLTuTh 0.1 M

& 2 A o a ° v v @
NHUIINIRIINLaanTeSenlvinlwuradae
aa ° o A = o A
AUkl uULEanudd (freeze dry) wazinanIn
lalulkauieungmnnii 100-1000°C atinadz 1

o & [ A R o =<

n53 1uan 2 Talue  WedAnEnlaTIgTI9vaINEN
(Crystal structure) wialuianazasanilanldinadia

dq' v A & 6 = a %
MIBLIUUVBITIFANG(XRD) ANBIFUTIUVBILEY

v a 6€a & 1

19@3ﬂmﬂuﬂqamiﬂuaLanmammuaaanﬁﬂ( SEM)
ﬁﬂmimaa%aqamﬂﬁaﬁmﬂﬁﬂﬁ;amiﬂﬁ’éﬁnmau

\ . a & R A P
LUUEBINIW(TEM) Uazilasneiniaivnuniadninig
laglfiaTaslianzimduiiaiunizlasldniige
Fu'lulasian (BET) asguil 1

| uigladu 16 g | | NaOH 10 M 2000 ml |

A
Hydrothermal

A

819678 HCI 0.1 M

A

Freeze dry

g

A

| Winawioufigaingi 100-1000 °C |

A\ 4
nagaudpinaiia

XRD,SEM,TEM,BET
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JUN 4(b) nAvHIUNIFILATIERAIBNIZLIUMNT
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' ' ' o & A o
g96u (TEM) wudnadulomlulnniuaiunitodu
a v ' 6 (%
fwwnaLdurnuguinatadszanm 12 - 58 nm %asan
nuidwlow luitldvidriunfadnwng lagls

{ a J dlﬁ o L %]
3adtasininuifasnnzlasldnisgadu
lulasian (BET) wuindidnagf 109.83 myg luamen

A da o < o . A A v a
AunfrdumnzrasnIaidu (uigladu) Jalndidns
0 m?/g (23317 6)

3.2.2 dwlawrlnlnnuiasalasanloda

Tnnuiiaalasanlad (B) [ Tio, (B) nanofibers]
é’rm%"uLﬁ%lﬂ%ﬂ%ﬁlﬁﬂﬂﬁ@%ﬁqmvmﬁ 200-700°C
wuIWananidwuuy TiO,B) [13-14] G'fidﬁgﬂl,l,uu

a =3 & . % A @
nmItianantduwuuy monocllnch(ﬂ | Lﬁulﬂuqiuﬂlﬂ

B
o

B B prms B 400°C.2h

Bt B B B 300°C20

(. — R, 02

_ J',H 100°C,2h

= m As-synthesized
2 mame T S S ———
Natural leucoxene sand
A u A J[ 'lRL_.
10 15 2 25 30 35 40 45 50 55 60
Curk, 20 (degree)

mm%auﬁqamgﬁ 200°C Guilasmganinniue
luiduTionB) %aﬂ‘amﬁLWavlﬂmLumU:ﬂuag;Lﬁnﬁaﬂ
LﬁaLﬁwqmﬂqﬁgaﬁuLﬁu‘lﬂqu e Tio, (B) ¥1n
%uua:wiu%'@ﬁqmwnuﬁ 400-500°C ﬁqmﬂgﬁ 600 -
700°C L’%':uﬂﬁﬂgLwaammaﬂ:ﬂuagﬁmwg TiO, (B)
(Fa3U73)

R 1,000°C,2h

R
[ I
M A

R

900°C.2h

A R g
U\ o AR

A

800°C,2h

Intensity(a.u.)

A

A
A JL.___,_,.&L,__,,_
B i B A moea |
A _.ﬂ___}\.._ _,E_ 600 °C.2h
B B ,..B B 500°C,2h
T T T T T T T T T T
10 15 20 25 30 35 40 45 50 55 60
Cu-KEZG(degree)

3U7 3 namTanzddeinaiia XRD saadulowluidaneiidinnuigladu uazdumslianuion
tHuinan 2 walaed 100 - 1,000°C ; A = anataes TiO,, B = TiO, (B), H = hydrogen titanate Las R = rutile TiO,

Seepm 228152

(b)
U7 4 nwiing SEM 289 (a) wiglafuraumIsaanziuas (b) nasn1ssiaTzingmngd 120°C
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NN
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400°C
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1200

400 600 800 1000
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(@)
gﬂﬁ 8 nwany TEM Lﬁuslﬂmiuﬁmumﬂﬁmwﬁ”aulﬂunm 2 %ﬁiuaﬁqmmnu (a) 400°C uwaz (b) 700°C

u

mﬂgﬂﬁmazgﬂﬁ&ﬂumwmU*?i"l,ﬁmmﬂ"%aa
fgamsﬂﬁaLﬁﬂmammudaammLLazﬁaamuwudw
Lﬁulﬂuﬂiuﬁlﬁﬂaﬂw‘?auﬁqm%{}ﬁ 400 °C uac
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q

uagmeauing [12,14]

3.2.3 dnlawlnlnnuisalasanlodingam
Wd [ TiO, (anatase) nanofibers]

mnmsﬁnLé?ﬂ:l%ﬂ%"lﬂiﬁﬂﬁM%ﬂ%ﬁqmmgﬁ
800 °Cuaz 900°C 1% 2 T2l uasdasziads
INARANTAENUNITENS (XRD)  §9nWd 3
WUNTWRRANULU LW UNE I@ﬂﬁqmmgﬁ 800°C
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‘s”amﬁu%uﬁqmﬁgﬁ 900°C ﬁLWaLﬂugvlmi‘Lﬁumn
o

3.2.4 dwlawilnlnnuiealasanlodaging

[ TiO, (rutile) nanofibers]
Lﬁuiﬁuﬂuﬁlﬁmmﬁ”auﬁqm%nﬂﬁ 1,000°C

1uiaan 2 %L'J“[mﬁagﬂﬁ 9 ianwmueAsY nanorod

A

a a = IS a
(Mguuumstiandniduluy tetragonal ) dein
& da o o AV o A
wunfdumnzvendulowlunldnninafionige
o @ @ { A A
Fululasiawriiiy 6.03 myg  (dagUf 6) Taf
a v v ;d v <
gownndlunislianuiaut dlassairaduuny
VA A Ada o % ' {
3lnd laswuidddunfsdumnziesniuunug
Wawnzdwlowlun laiatin lulwanusaurin 1w
) . D e ade s ¥ 4
Wammmaaunznguiuinliidulowluiifo

anwmzaduauna (unisnaw)

U7 9 nwiiny SEM Paadwluw lunliainusan

ﬁqmﬂgﬁ 1000°C 1ilwaan 2 Tlud
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Effect of Nano - TiO, from Leucoxene Mineral Addition in PP Fibers on Some

Mechanical and Thermal Properties
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unange
NwIsoillevinmsans s innudeulasanlod (Tio,) ’IJ‘LL’W]W‘II‘LLL&JﬂiﬁL@%UNVLGT%”IﬂLLigT,ﬂ%u ot
nyzuauwmslalasmasues vudusmwuanluduloInalusAan (PP) iiafnsauiaidonauilsznmsuazansia
maanuiau lagmsrimsnaaui lu Tio, ﬁL@’%uu"L@Tmnuig‘[ﬂ%u ATNEIW 0.1%, 0.5% Waz 1.0% 1w PP lag
we3a9nguLuuia (Internal mixer) Wafildde (1) n1stdumwlu Tio, ﬁ"L@Tmnmim’%ummLLigTﬂ%uadlu PP 'ld
FINAGOWIIAG (Tensile strength) LazdA1AINNLDY (Hardness) ¥1AHN ueAnszezia o 3A21@ (Elongation at
break) 2adiduly (2) AMINUGaUTINTIUNA (Impact strength) TaaMTLEnulu TiO, ﬁL@%U&J%"IﬂLLiQIﬂ%%I% PP
fidnganimadumnlu Ti0, Afanelurtasama snaiilesnnananuandrsvaslassairsvasulu Tio, wasan
madumlu Tio, Tu PP&iawaﬁﬂﬁLﬁ'mhqm%gﬁmsamué‘h (Degradation temperature, Td) ¥1nNn31 100 8471
ERGHET

ardan : Inmudswlesenlod, Indlwsdw, uigladu, lalannasues

Abstract

This research studies the effect of the nano-TiO, gained from leucoxene mineral addition via the
hydrothermal process and this nano-TiO, was then used as the mixer in the PP (the prepared samples) fiber in
order to find out some mechanical and thermal properties by means of mixing the nano-TiO, gained from
leucoxene mineral addition in the ratio of 0.1%, 0.5% and 1.0% in the PP using internal mixer. The results
showed that (1) the mixing of the nano-TiO, gained from leucoxene mineral addition in the PP did not have a
considerable effect on tensile strength and hardness. Instead, it increased elongation at break of the PP. (2)
Impact strength of the nano-TiO, gained from leucoxene mineral addition in the PP was higher than the
commercial nano-TiO, addition. This may be due to the difference in the structures of the nano-TiO,. It is noted
that, interestingly, the addition of nano-TiO, in the PP enables to increase the degradation temperature (Td) of

the prepared samples more than 100° C.

Keywords: TiO,, Polypropylene, Leucoxene mineral, Hydrothermal
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