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(Development of porous ceramic form local red clay
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Abstract

This studying has its objective to develop permeable pavement used raw material from red
clay, pitcher and sludge from sanitaryware, sludge from cutting glass industry. The procedure of
experiment consisted of the characterization of permeable concrete pavement (water permeability) and
the preparation of permeable pavement body which using the result of the former properties as
reference. The result of study showed that the body of permeable pavement can be formed as ceramic
composite material which the matrix composed of red clay 40 %, sludge form sanitaryware 40 %, and
20 % sludge from cutting glass industry and aggregate from the pitcher sanitaryware. The ratio between
the matrix and aggregate was 2:10. The prototype bricks were produced in factory. Their properties
including density, porosity, water adsorption, compressive strength, and water permeability were 1.91
g/cc, 14.18 %, 8.13 %, 19.07 MPa and 1,167 litre/mz/min, respectively. This result obtained the same
value of all properties as permeable concrete pavement. Furthermore, the water permeability of the

pavement was faster than commercial brick.
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Characteristic Gravel Ceramic EN 12620/
EHE-O8

Grading modulus 6.93 6.17 -
Maximum size (mm) (EN 933-1) 20 125 -
Fine content (wt.%) 0.22 0.16 <15
Dry sample real density (kg/dm?) 263 239 -

(EN 1097-6)
Water absorption (wt.X) (EN 1097-6) 0.23 0.55 <5
Flakiness Index (wt%)(EN 933-3) 3 23 <35
“Los Angeles” coefficient(wt.X) (EN 1097-2) 33 20 <40
Total porosity (vol.X) (MIP) 0.23 0.32

Recycled Coarse
Ceramic
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Paste

Natural Coarse

Aggregate
(Gravel)
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Abstract

Preparation of aroma pottery by using microcapsule polymer containing essential oil was
prepared. Research process including 1) A sample of pottery prepared by slip casting process. For an
increasing in the porous property of sample was obtained by an addition of sediment soil from water
supply process. A minimum water absorption of 30% would be required for the sample. The condition
for sample from slip casting process was used of clay from Pamok and Chai Yo District (Ang Thong)
as raw materials. The water absorption of sample forming from Pamok and Chai Yo District (Ang
Thong) before and after an addition of sediment soil from water supply process are 15.26, 18.01 and
36.01, 27.64 respectively but a clay from Pamok District was result in suitable condition for sample
forming due to less damage.

Chitosan microcapsule and microcapsule containing essential oil were prepared by using oil in
water emulsion process and followed by crosslink with sodium tripolyphosphate. The chitosan micro-
bead with size range between 5-10 micrometer was obtained. Micro-bead can be stable when soak into
ethanol and approximately 50% swelling in distilled water was occurred. The various ratio of chitosan
to oil consist of 0.48:0.10, 0.48:0.30, 0.48:0.50, and 0.48:0.75 were prepared. The highest entrapment
efficiencies for both of geraniol and lavender oil are 22.00 and 15.60 respectively which obtained from
the ratio of 0.48:0.10.

The oil release from microcapsules was observed at closed system after 15 days. 54.11 and

69.32% of lavender and geraniol oil respectively are maintained at the 15 day of the study.
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M99 2.1 uaaauiiana llvesveuaosiiiona

Molecular Formula

CyoH,50

UPAC-Name 3,7-Dimethyl-2,6-octadien-1-o0l

Molecular weight 154,24 g/mol

Solubility hardly soluble in water but in most organic solvents

Appearance clear to greenish-olive oily liquid

Storage at4 °C

Manufacturing produced by steam distillation from the leaves, stalks and flowers

of Pelargonium graveolens

Other main constituents

Citronellol geraniol, Linalool, Isomenthone, Phellandrene,
Sabinene, Geranial-citronelly-formate, Limonene, Beta-Myrcene,

Ocimene alpha-Pinene, beta-Pinene

2. malulagmsussgasdingylagnisounnilegady (Encapsulation Technology)

madaeuuAlgady Av MAlAnsUIIIMITeMIAndIeynAvesds 1ineluibe

1 Y &£ A Yo Y A o < A
wm"lﬂclugﬂsumuﬂﬂcga ‘QNLEJE’)WI‘L!llﬂ‘ﬂ"l‘l’i‘hl”mﬂ@ﬂﬂu!mgﬂﬁﬂﬂuﬂﬁcﬁuNWH‘U’EN’E]HTI”I?WJ’OQ?T"IST]

pgmeluld mamsonuatlgaansnit1dnaisds wu mswuuis (spray-drying) Taeiaqnaou

gnnueenuazi Ifuia laensithandou (Takeuchi aznaz, 1998) NMITUAIT (extrusion) &9

& amdl @ us/' 9 09)1 @ A @ A = o Y A
lﬂu?‘ﬁ‘ﬂﬂ’lﬂiﬂﬂﬂ’lﬁﬂ]ﬂfﬂﬁ@lQ@u‘ﬂﬂ?ﬁﬂlﬂﬁ@ﬂllagﬂﬁﬂﬂﬁ@\iﬂ’lﬁﬂﬁ\?@@ﬂwula$ﬂ11ﬂlﬁﬂﬁl'§ N7

IASONUU VDN AT (emulsion) Taeidanasutaz idaununIoa1sNAoIN1sATI NANITNTZIEA

luasazarouazinansAaeUY0IIaAANA0UNAIUONYDINIAVDIKAY (Chan LAZAME, 2002;

Chan ttagaale, 2006; Liu Uagaaly, 2004) Llﬁzﬂiﬁllﬁlﬂ%{]mﬂiﬂﬂm‘iﬁﬂfv’lgﬂ@u (coacervation phase

separation) (Zhang (lagAUE, 2012) Lﬂus?fu
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o 1 ] 1< 1 qu’ <3| <
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A o = = A 1 @ 1 . A 1 A o A
‘Vi’i’e]mG]fG]N%Zliﬂﬂ“ﬁmmﬂmiﬂuulﬂwucore material ¥9® internal phase FIUFTITNUINUAADVIL

(5077 wall material, carrier, membrane, shell N30 coating

Wall, shell.,

carrier,coating ~—___ Core,

material or gcm*e, load,

external phase mternal
phase,
payload
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us/’ 4 A o Ja v o 3 U A A 9 =
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ma19i 2.2 madadlglumseuunlypanarsdnau sa

Encapsulation Particle Max load(%) reference
Methods size(pum)
Chemical Simple 20-200 =50 Richard &
techniques coacervation Benoit, 2000
Complex 5-200 70-90 Richard &
coacenation Benoit, 2000
Molecular 5-50 5-10 Uhlernann &t
inclusion al., 2002
Mechanical Spray-drying 1-50 <40 Richard &
technigues Benoit, 2000
Spray chilling 20-200 10-20 Uhlemann et
al., 2002
Extrusion 200-2000 G-20 Uhlemann &t
al., 2002
Fluidized bed =100 G0-20 Richard &
Benoit, 2000

Uszionveuduuaiagayy

1. Coacervation Technique

) a & 9 o A o gy A A
maeuualganlasldmatintiszdesiimsairugumsnaumeiiliaisinaouinasy
VURIVBINTUNUAANRI NN AN TIAAe N ¥ AUARa UM TIAADVAITOUN ANTHAUAAIN
INA9INNTAAGY hydrophillic phase NUTNUAIVOIAITUAUNANNFTAY electrolyte 1971 T Tusz U
o a o o I % ] a
wihliinansanaznouvesneanoon 1ae electrolyte 92 T 1R szyilunarsdgargaiolving
A A A Aa OBJ} o Y Ay Y . .
manaeuiusnuAIvesasununasnIniui g lulasualyan1dodlugil solidmicrocapsule

Ta® desolvation 130 thermal cross — linking (Korus, 2001)

AN coacervation Ysznovliae 3 Yuneulaun

A <

1) ﬂﬁLﬁﬂ’f)‘lgﬂ1ﬂﬂ?ﬂﬁﬂﬂﬂl@dma?‘ﬂﬂﬂlu1ﬂmﬂ

a X sy v
2) MDA coacervative wall ﬂ']‘ilLEJﬂulujﬂillﬂﬂﬁ.fﬁﬂ"lﬂf)f)ﬂﬂWﬂﬁ']‘iﬁ%ﬁWEl

3) M31AA coacervation 1114 TasnsFunlasugavg inslFunlasu pHA5IAY ionic

salt
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2. Co-crystallization technique
Y a . . a ' = o
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INANAN (spontaneous crystallization) (Bhandari et al.,1998) mlnalaseadranannivuiam@n
Y ¥y A 1 Aa o s ¥ 9 a dy ~
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hygroscopicity, good flowability (18 dispersion properties (LaBell, 1991; Quellet et al., 2001)
3. Molecular inclusion technique
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o aaa o J A I a 4 ~ 9 09/ = A
whlgasenuamsy wasuilunedwesrwmiunilseneualeivang laa vin 13a ¥3e uila
1 d a o o a
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A Aa 2 PR o
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Y v ]
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. Yy A !
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d A
1AN YN U(Reineccius & Risch, 1986; Loftsson & Kristmundsdottir, 1993; Reineccius et al.,2002)
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2. 1NALTINTZI (polar interaction) Taananuse lalasou (hydrogen bond) 5211714 hydroxyl
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gogaae lamusIsuIA (biodegradable) Hanuansalumadinu'ld (biocompatible) (Hsieh,
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m3f la Tasnuiunedwestalianuwuinveslszyuangs Mlwduidon sy

Y A aq Y o k4 . A '
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DPPH ita1¢ IC50 =49.90 pg/mL lun15asi99uAI8 Fe~ ). Lavandula hybrida t48 ¢ Lavandula
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Fernanda C. F.uazasz 141%1015/n81015105 03 nanocapsules and nanoemulsions Tu
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