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ABSTRACT

The objective of this research was to produce cultivate-flowerpot using agricultural waste as raw
material and cassava powder and carboxymethyl cellulose (CMC) as binder. The flowerpot was formed by
hydraulic compress machine. The effect of flowerpot porosity was study via the variables as follows: the
ratio of three kinds of agricultural waste, the amount of cassava powder, and the percentage of the CMC.
The Latin Square technique was used as the experimental plan design. The various ratio of straw, sawdust
and rice husk mixed with the binder of the solutions of cooked starch from cassava powder and CMC. The
ratio of binder to water was 1:6. The statistical calculated result showed that the porosity of the flowerpot
significantly depended on the ratio of the agricultural waste. The maximum porosity of the flowerpot
obtained from the ratio of straw to sawdust to rice husk of 1:2:1 with 60 g of cassava powder and 30% of
the CMC. It was also found that the structure was destroyed after the young plant was cultivated for 6

weeks and the root was shot after 8 weeks.
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Yagianua 110 g duflaiudnlonds 65 ¢
E 4
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= oy A qy a A4 da o ¥ 3/
5.2.2 Anurinquaeldmaunyasyiiaduiiinadeninnunguvenszaisdul
J 1a J ]
5.2.3 Anuimsvugdnszarsdu i Tasmininigiiuuaien
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NMANUIN N

YoYNINATBIMANNMOUNNIINIAZADMMUMNUYBA TG

H ° & @ ' [ 1 shs’ ]
ﬂli“'ﬁ n.l ﬂaqammummmﬂ1m11mmuuus11111mmzmqﬁu'lunmsmamme 9

numanesh  Anwade  Amwen ANUI i YSnasduam

| (cm) (cm) (cm) (m,, g) (V,, cm’)
Cl 0.00 0.00 0.00 0.00 0.00
C2 2.54 2.54 120 3.05 1.74
C3 2.54 2.54 1.40 4.10 9.03
c4 2.54 2.54 1.20 3.15 7.74
Cs 2.54 2.54 1.20 3.19 7.74
C6 2.54 2.54 1.20 3.59 774
c7 2.54 2.54 1.40 431 9.03
cs 2.54 2.54 1.50 4.32 9.68
9 0.00 0.00 0.00 0.00 0.00
C10 2.54 2.54 1.40 3.48 9.03
ci 2.54 2.54 130 3.62 8.39
c12 2.54 2.54 1.50 3.93 9.68
Ci3 0.00 0.00 0.00 0.00 0.00
Cl4 0.00 0.00 0.00 0.00 0.00
Cl15 2.54 2.54 1.40 3.84 9.03
Cl16 0.00 0.00 0.00 0.00 0.00
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: v e ' ' o o '
MmN 02 YoyadmiuAnumMAUIINYe g voanszandu liimImannedi q

msmAcesi RnAsvewan  aiminvesvia  siminvesvamly  siminvosvamify
Yiudinas sulsinas 3mnas + Jaq 131nns + og
. (mL) (m,,g (m,,g) +13’1 (m,,g)
cl 0.00 0.00 0.00 0.00
C2 49.60 36.65 39.82 86.97
C3 49.60 36.37 4027 88.32
C4 49.70 36.44 39.52 86.98
Cs 49.60 36.32 39.47 86.61
Cé6 0.00 0.00 0.00 0.00
(o 49.60 36.68 40.70 86.09
(of 49.60 3.65 40.92 87.60
C9 0.00 0.00 0.00 0.00
Cl10 49.70 35.01 38.40 86.04
cll 49.60 36.42 39.98 87.75
C12 49.60 3627 40.14 87.12
ci13 0.00 0.00 0.00 0.00
Cl4 0.00 0.00 0.00 0.00
Cl1s 49.70 36.44 40.20 87.63
C16 0.00 0.00 0.00 0.00
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mnei a3 JeyadmivAnnamanumiuninvesiog vosnszoredu liinmanesiie q
AINARDIT \i'm\?nunﬁﬂa Ysinasvesing ANUMUNNIUNYDATTTY
(m,, g) (v',cms) p, , g/cm’)

-3 | 0.00 0.000 0.000

- €2 3.17 1.880 1.686
C3 3.90 0.966 4.037

C4 3.08 1.664 1.851

C5 315 1.877 1.669

Cé6 351 3.801 0.923

c7 4.02 3.659 1.099

(of 421 2.353 1.815

Cc9 0.00 0.000 0.000

C10 3.39 1.481 2.289

Cll 3.56 1.250 2.848

cli12 3.87 2.049 1.889

cn3 0.00 0.000 0.000

Cl4 0.00 0.000 0.000
Cl5 3.76 1.694 2.219
Clé 0.00 0.000 0.000
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MR Nd MAMMAINIA ALY TrquazmnIMNYeInsz i 11 ins

2

NANDIAN
A1INARDIT AMUNUUSTIY ANUMULNUYDLTag MANUNGY
(p, » g/em’) (p, , glom') ©)

cl1 0.000 0.000 0.000
c2 0.394 1.686 76.631
C3 0.454 4.037 88.754
c4 0.407 1.851 78.012
cs 0.412 1.669 75315
Ccé6 0.456 0.923 50.596
c7 0.477 1.099 56.597
C8 0.446 1.815 75.427
c9 0.000 0.000 0.000
C10 0.385 2289 83.180
cll 0432 2.848 84.831
cl12 0.406 1.889 78.507
cl13 0.000 0.000 0.000
C 14 0.000 0.000 0.000
Cl5 0.425 2.219 80.847
Clé 0.000 0.000 0.000
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- . a 4
jaquazAnIumyuvenszandu linunmimansauumauauns

w1 MIBONLUUNINARDINVLAIANENAS

. vy .

WiBanInmInAnedtiAus 3 AaTviiinadennumguvesnszoadulal fie dandu Usinw
o @ o dd o [ @ g a ' o : 9 ° 2 :
uaiudnlendwazloiirun cMc Taouaazausuul 4 A1 AIUUITABININITNANDIDG 64 AT
" S aqy v o Qnya yaa a ¢
suwmasnnaaeninldnann  antudildidenldisnmsesnuuumsnaasuuaAvauna’

vy v ¥ v
Fnsaaimauasveninansslinunasnisnaneuned 16 A3 wazitiesnniifunlsimua 3

v 4 o s o U 1

# lumsnaaos FamnsndaurunsnaasudfunuYMInAaIfnanla  TaoiAazunuuIveY

4 o ] /d o p .
wiououAniumseiiauysal Ao liyonlesiFud cMC uazinlosidua cMcnils  wxiliingas

= : a 4 ™ H a d dv < ]

TANBANLINTUALY  FeanNIonaad ldamsnan v.1 TAuMSARSICHIUUTEINTAAINIANATN
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A1

ATUNWIT UHUAINSODAIUUNINARBIIIMAN IS

1 4

oas1amvo v : Vidou : unay

Ysunauth

udnlanda (g) 1:1:1 1:1:2 1:2:1 2:1:1
60 Cl C2 C3 C4
65 Cs Cé6 C7 (of ]
70 C9 C10 Cll Cl12
75 c13 C 14 Cl15 C16

Asian .12 15a CMC () #1¥1unInanesdie q vesmsosnIULNTNAADILILAIAUIADT

3 CMC
Vimamila
uud)enas (g) 10% 20 % 30% 40%
60 6.0 12.0 18.0 24.0
65 6.5 13.0 19.5 26.0
70 7.0 14.0 21.0 28.0
75 1.5 15.0 225 30.0
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A5

: = d’ . J
a3 USinawes CMC fivanzan q lunsugiinszoredull

Ysnauh

g 1] v rl' A
AT 10UY0Y W19U17 : Vidou : unay

1:1:1 1:1:2 1:2:1 2:1:1

70
75

6.0 (10%) 24.0 (40%) 18.0 (30%) 12.0 (20%)
13.0 (20%) 6.5 (10%) 26.0 (40%) 19.5 (30%)
21.0 (30%) 14.0 (20%) 7.0 (10%) 28.0 (40%)
30.0 (40%) 22.5(30%) 15.0 (20%) 7.5 (10%)

MmN w14 AnumuYeInszandu liinnImaneie q

o ] 9 dyd'l
ons1amved W11 : Vidow : unay

Vsl

nudnlenas (g) 1:1:1 1:1:2 1:2:1 2:1:1
60 0.00 76.63 88.75 78.01
65 75.32 50.59 56.59 75.43
70 0.00 83.18 84.83 78.51
75 0.00 0.00 80.85 0.00
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e a ® Vo Y P A
WoyanINAIINN v.1-4 AR q Auaaanai ldoinnsdnaluaiii v.a-1, v.2-2

HAT ¥.2-3 AWAAY AN

@15190 ¥.2-1 WaswluuAag Column 1AL Row

(Row i) (Column j) Row Total

4

o ] 9 oA
on518Uv0e W19 ; Vidoo : unay

Usunautls
yudilzvas (g) 1:1:1 1:122 1:2:1 2:1:1
60 0.00 76.63 88.75 78.01 243.39
65 75.32 50.59 56.59 75.43 257.94
70 0.00 83.18 84.83 78.50 246.52
75 0.00 0.00 80.85 0.00 80.85
Xj Column 75.32 21040 311.02 231.95 828.69
Total
A20019N1IAIUIV
HQ3IWAI Column 712 = 76.63 + 50.59 +83.18 +0.00 = 210.40
HA32UA Row '?I 2 = 75.32+50.59 +56.59 + 75.43 = 257935
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A7
M1 1.2 - 2 HasLaTAuRRuYe s IFuA CMC TuuAaznInanny
dd 4
nlosisun CMC
10% 20% 30% 40 %
WA =X, 135.43 317.35 164.18 211.74
HASWINAY = X 33.86 79.34 41.05 52.93
M0 IMIAIUIN
HasMWVBAYDSIFUA CMC ¥ 40% = 76.63 +56.59 + 78.51 + 0.00 = 21173
HaswmdovoIloslFuA CMC 7 40% = 211.73/4 = 5293
1390 ¥.2-3 Maaszmanunlslsou
Sort of variance Degree of freedom Sum of square Mean square F Fo
(SOV) (df) (SS) (MS)
Row (Tanaitl) 3 5349.70 1783.23 3.04 3.29
Column (8710 Mv0sd0R) 3 7198.44 2399.48 409* 329
nleiiFud CMC 3 4789.86 1596.62 272 3.29
Error 6 3515.99 585.99

b} 15 20853.99 6365.32
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a8
HINBIMAQ
df v0! Row = 914U Row - | = & - 3
df v93 Cloumn = 142U Column - 1 = 4-1 = 3
df v99 CMC = WM CMC -1 = 4-1 =3
df Y9332 = (¥WMRow X$1WMM Column)-1 = (4x4)-1 =15
df ¥99 Error = df Y9452 —(uas'm'um df, ¥93Row, Y83 Column LOAZUDY CMC)
= 15-(3+3+3) =6
MIATUIN
1. Correction term (C.T.) =x...If
= 828.69°/4°
= 42920.44
2. Total SS - Yij X¥jper
= (0.00" + 75.32° + 76.63> + 50.59" +.....) — 42920.44
= 63774.43 —42920.44
= 20853.99
3. Row SS = %i Xl /r)- CT.
= ((243.39° + 257.94" + 246.52" + 80.85") / 4) — 42920.44
= 48270.14 — 42920.44
= 5349.70
4. Column SS = Y (Xj/1) -C.T.

= ((75.32° + 210.40° +311.02° +231.95") / 4) - 42920.44

50118.88 — 42920.44

7198.44
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5. CMC SS

6. Error SS

7. Row MS

8. Column MS

9.CMC MS

10. Error MS

11. Row F

12. Column F

= Sp(X'p/0)-C.T.

= ((135.43" + 317.35" + 164.18" + 211.747) /4) - 42920.44
= 47710.30 - 42920.44

= 4789.86

= Total SS—Row SS - Column SS - CMC SS
= 20853.99 — 5349.70 — 7198.44 — 4789.86
3515.99

I

Row SS /df
5349.70/3

1783.23

Column SS / df
7198.44/3

2399.48

I

CMC SS/df
4789.86/3

I

= 1596.62

= Error SS/df
= 3515.99/6
= 585.99

[l

Row MS / Error MS
1783.23 / 585.99

= 3.04

I

Column MS / Error MS

9
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13. CMC F

= 2399.48 / 585.99

= 4,09

]

w2712

CMC MS / Error MS
1596.62 / 585.99

50

a ¢ ' W ' ] : A4 w o @ aa 4 a0 '
nnmsannzisalIng NeaNdmminiuithivddgmaata tiesnniis Fnnni F |

P " - - o X o
w;ﬂumn'lé'ummsﬁ]ﬂmﬂq F [8] N3zAuAMF0IU 90 %

.3 msnfSeumeu

- ' dd o dq Y1 P a v Ao [
msfnusandauaseiidua cMc  AldmnnunguguiienSouiiivuduisasidauas

. = P ' o
wefiFud cMc u seldmsnfSouifounuy Orthogonal comparison Fsvaedamslinuniela <

navunsuao lumsfSoumounimie g AN v3-1

M3131 v.3-1 MsnfTouifivuuuy Orthogonal comparison

gasrdauves vhadha : ideu : unay 5 A
USwnaudls
nudnlenas (g) 1:1:1 1:1:2 1:2:1 2:1:1
60 0.00 76.63 88.75 78.01 24339 6085
65 75.32 50.59 56.59 75.43 257.94 64.48
70 0.00 83.18 84.83 78.51 24652  61.63
75 0.00 0.00 80.85 0.00 80.85 2021
37U 75.32 210.40 311.02 231.95 828.69
mae 18.83 52.60 71.76 57.99
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Freg1IMIRIIN
75.31 + 50.59 + 56.59 + 75.43

Ha3 WA Column 1 2

naInauA Y Column 1 2 257.94/4

76.63 + 50.59 + 83.18 + 0.000

HASIUAIN Row N 2

HAINAUAIY Row 1 2 210.40/4

-“ ' o ' dq ¥ ' '
misnhisandulanlinonmisnaaesiisaimmyuvesnszonndulilddng

AN sUIMoUULAAIAIAIT 1N .3-2

151N 132 msdumenSouvusenedasiaiu

257.94

64.48
210.40

52.60

51

asufiouinoy HATMYDIOAI 1A XCij L sS
$TNINBATIAIY 1:1:1 1:1:2 1:2:1 2:1:1

75.32 210.40 31102  231.95
I:1:1 wvs 1:1:2 -1 1 0 0 2 135.08  2280.83
L:1:1 vs 1:2:1 -1 0 1 0 2 235.70  6944.31
11 vs 2:1:1 -1 0 0 1 2 15663 3066.66
1:1:22 vs 1:2:1 0 -1 1 0 2 100.62  1265.59
1:1:22 vs 2:1:1 0 -1 0 1 2 21.55 58.05
1:2:1 vs 2:1:1 0 0 1 -1 2 79.07  781.51

- d ] [ [ : oo ' °
NAAIIN ¥.3-2 semtunlunsnlSoufouseniedandnniuseiifinmey 6 Aowdo

J =

1. oasrdau 1:1:1 Ifnanismanesiifininammudndt dasiaau 1:1:2 uioli

oasraau 1:1:1 Iwaniimansi

= =2

dasrdau 1:1:1 Iwanisnanoan

J d

R

AnmMuAnd dasidau 1:2:1 wie'ly
AnMNUAND dasiaan 2:1:1 3ol
gasrdau 1:1:2 Wramsnanesiifisaumyuind sasidan 1:2:1 nieli
gasrdau 1:1:2 Wramsmaaesiiiimaamyudnd dastdu 2:1:1 nio'li

Sanrdau 1:2:1 Wwamsnaassiiiinnammyuanii dasdu 2:1:1 nioli
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Faav 0,1 unz -1 Tuvoawasmvosdnlsze (Column) Buni dinlagdnd (Coefficient, C) 41
u%'m:unmgngm\ummﬁumﬁuumuﬁo 1-6 n%‘lﬁ’m:nl’:‘muﬁumwinmji‘nmmqﬁmm siufio
nasmvesdinlszdndvoadnzmondoatiugud  lunsnRoufivuidandnlalifinmmu
vosnszondulMdaniiy  Avssnnnnnfouieunoguuestinioiudinlizdniventines
gandau wuminwded 1 w2 1R
DX+ () X, = (7532) + 21040 = 135.08

fuav 135.092 AeAnmuAnA1evesnInmiuvenszadulissningandou 1:1:1 fu 1:1:2
FedumisnnaumInFuumiouszningangn 1:1:1 M 1:1:2

1. MUIURDITIYDINAITDIVDI C

Yichi = (D'+q)F =2

2. AnnuwadwinnmsulSouidiou (L)

L, = (-1)75.32) + (1)(210.40) = 135.08

3. MIRIMIU SS

§s =L’/ nXi C'ij =[(13508) / 4(2)] = 2280.83

A1919N ¥.3-3 HansA AUl sUsenlSsumouseredasidaiu

Sort of variance Degree of freedom Sum ofsqure = Mean of squre F g
(SoV) (df) (SS) (MS)

DAY 3 7198.44

L1 vs 1:1:2 1 2280.83 2280.83 1.90 3.18
L:1:1 vs 1:2:1 1 6944.31 6944.31 579*  3.18
L:1:1 s 2:1:1 1 3066.66 3066.66 506*  3.18
1:1:22 vs 1:2:1 1 1265.59 1265.59 1.05 3.18
1:1:2 vs 2:1:1 1 58.05 58.05 0.05 3.18
1:2:1 wvs 2:1:1 | 781.51 781.51 0.65 3.18
Error 12 14396.95 1199.75

Total 21 21595.39
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MU
1. Error df = 21 «(3+14141414141) = 12
2. Error SS = 21595.39 - 7198.44 = 14396.95
3. Error MS = Error SS / Error df

: = 14396.95/ 12 = 1199.75
4. F = 2280.83/1199.75 = 1.90

4 daao o

wnemg MIMIA FvesnsnfSouiieuidasidsuniidnyuzmssinundion nanmsfiuiu

UAAIAIAIIINN ¥.3-3

MNHEMIIATIEHITINgIIANuIAnAIYBIMIANUNuYBInsza A isndedasdau
Bl vs 1512 Lkl vs 1:2:1 uae 1:1:1 vs 2:1:1 wfoddgmundaiieanniian Finanhis Fo,
Fuiludil@rnmsidlanisn F fissdunnuidesiu 90 % Taoll df = 1 uag df =12 enswid
anuuanAtsEninganduglandiferaunsonsldhsandlailimarumuvesnszos
auliMdaniu Tavgiinundoveudasmdwuaasluaisiei v.3-1

o @

@iy Sasidau il vs 1:1:2  AD 18.83 vs 52.60

» [}
o e o
.

aniufisasidau 1:1:2 namsnanesiitiiinaunguveanszondu lid@nidasidau 1:1:1 wioann
=

HAunaouINNM

o o« o

&3y as U L:1:1 vs 1:2:1 o 18.83 vs 77.76

-

o .’; o U da 1 o ] A
niundasdau 1:2:1 WMwaminaasaniimnnumuvesnseandu ianndasidau 1:1:1 Wewn
AunduNNNN

a5y dasidan 1:1:1vs 2:1:1 A0 18.83 vs 57.99

¥
o o

- 1) v Ay [ Yad 1 @ [ A
IUUNDATIAIU 2:1:1 1ﬂﬂﬂﬂ17ﬂﬂafN“uf’nﬂ11”“1“1]8\"’172“1@9\“1“ﬂﬂ11ﬂﬂf\ﬂ')" 1:1:1 o

e

HAunduNAN
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o4 MIANDUMATINNIINVe NIz RN Y

-
-~ U °

pndeyaluminiinl

AMAVUMUNNUITWYoINTToAY 1y

N IMINYBIFUIY (m) =305 g
YinasvesFuau (v, = 7.74 cm’
10 P, = m/V,

= 3.05/7.74

= 0.394 g/cm3

3 ' { 4 o ° o
wnomg  MImmAMuMuINiuTIYeInszondu liinsmanssduniidnvaznsdinnundoiu

HANMSAMUIVTAIAIAITIN N.4

¥5 msAnnumaumuunivveaiaqguenszaaaulal

A28013M AU IUNNIINANDY C2

AnnumuiuvesYrgueanszasdulil

1 4

viminvesvadiullsinas (m) = 3665 g

v 1 4

imminveavaadiulinas + iminiag (m) = 39.82 g

v v v 1 4
niminvesvaadiulinas + imindag +imimii(m) = 8697 g

USuasvoavaadiulsinas = 49.60 mL

v
uminyeddag (m) = m,- m,
39.82 - 36.65

I

3.17 g

i

A
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Jsmasvoaiag (V)
V dwvamBuium s oy = (my= m) /(P roec)
= (86.97 - 39.82) / 0.9880
= 4772 em’
n V, = UinasveaviadSuiinag - V gieminaumitionte
= 49.60 - 47.72
= 1.88 com’

Annumuuniuvesiaqueanszaeau il (p)
NN p, = m,/V,
= 3.17/1.88
= 1.686
wnemg mMsmmanmmuininesirquesnszandu Iinmanostuiidyazmsdnnundi

AU HANIATUIUUAAIAIAITIN N2 LA N.3

w6 nIANAUMANINMYeINszaldull (5]

A20013NIAIUNMINAPDS C2

AU IMYBInsEaaull (p,) 0.394 glem’

- AmmmuinivvesYaquosnszarsdull (p) = 1686 glem’
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Tomoyuki Inui, S. Shibata and Waraporn Tanakulrungsank (1992) Purification of 0,
-N, gaseous mixture by pressure-swing adsorption using Na-A zeolites Gas Separation and
Purification 6: 185-191.

Tatsuya Takeguchi, Waraporn Tanakulrungsank and Tomoyuki Inui (1993) Separation
and/or concentration of CO,-N, gaseous mixture by pressure-swing adsorption using metal-
incorporated microporous crystals with high surface area Gas separation and Purification 7: 3-10.

Tomoyuki Inui, Koji Fujioka, Waraporn Tanakulrungsank and Tatsuya Takeguchi
(1993) Spillover effect in methane reforming reactions in Ni-based composite catalysts modified
with precious metals Study of Surface Science and Catalysis 77: 369-378.

Tomoyuki Inui, K. Fujioka, Y Fujii, Tatsuya Takeguchi, Y. Nishiyama and Warapom
Tanakulrungsank (1993) Highly active catalysts for syngas production to methanol and more
valuable hydrocarbons Study of Surface Science and Catalysis 79: 115-126.

Sommai Trichaiyaporn, Waraporn Tanakulrungsank and Surat Boonpung (1996)
Selective aromatization of propane on metalsilicate catalysts Journal of Science Faculty. Chiengmai
University. 23 (2): 42-51.

Waraporn Tanakulrungsank, Piyasan. Praserthdam and Pongprom Chalermvanapong
(1998) Mechanism of diesel exhaust gas abatement by synthetic zeolite ZSM-5 Journal of Metals,
Materials and Minerals 7 (2): 32-38.

Shinyi Iwamoto, Warapom Tanakulrungsank, Masashi Inoue, Koji Kagawa, and
Piyasan Praserthdam (2000) Synthesis of large-surface area silica-modified titania ultrafine particles
by the glycothermal method Journal of Materials Science Letters. 19: 1439-1443,

Piyasan Praserthdam, Masashi Inoue, Okom Mekasuvandumrong, Warapom

Tanakulrungsank and Suphot Phatanasri (2000) Effect of organic solvents on the thermal stability of
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rous silica-modified alumina powders prepared via one pot solvothermal synthesis Inorganic
emistry Communication 3: 671-676.

Piyasan Praserthdam, Okom Mekasuvandumrong, Suphot Phatanasri, Masashi Inoue
1 Warapom Tanakulrungsank (2000) One pot solvothermal synthesis of thermally stable, porous
ca-modified alumina powders by supercritical removal of organic solvents. Journal of Metals,
werials qnd Minerals 9 (2): 35-54.

Shinji Iwamoto, Seiu Iwamoto, Masashi Inoue, Sakae Uemura, Waraporn
nakulrungsank, Koji Kagawa, and Piyasan Praserthdam (2000) Thermal stability of silica-
wdified titania ultrafine particles synthesized by the glycothermal method Ceramic Transactions
5: 643-654.

Sirarat Kongwudthiti.,, Piyasan Praserthdam; Masashi Inoue and Warapom
nakulrungsank (2002) Synthesis of large-surface area silica-modified zirconia by the
rcothermal method. Journal of Materials Science Letters. 21 (18): 1461-1464.

Piyasan Praserthdam, Okorn Mekasuwandumrong, Jirathana Phungphadung, Angkana
nyanucharat and Waraporn Tanakulrungsank (2003) New correlation for the effects of the
rstallite size and calcination temperature on the single iron oxide nano-crystallites. Crystal
owth & Design 3 (2): 215-219.

Piyasan Praserthdam, Jirathana Phungphadung and Waraporn Tanakulrungsank (2003)
fect of crystallite size and calcination temperature on the thermal stability of single
nocrystalline chromium oxide: expressed by novel correlation Material Research Innovation, 7,
B-123.

Piyasan Praserthdam, Jirathana Phungphadung, Prinya Somrang, Angkana
inyanucharat, Peter L. Silveston and W. Tanakulrungsank (2003) Critical nanoparticle size for
'rmal stability Journal of Materials Science Letters, 22: 1587-1589,

Sirarat Kongwudthiti, Piyasan Praserthdam; Warapom Tanakulrungsank and Masashi
sue (2003) The influence of Si-O-Zr bonds on the crystal-growth inhibition of zirconia prepared
the glycothermal method Journal of Material processing Technology 136: 186-189.

Okomn Mekasuwandumrong, Peter L. Silveston, Piyasan Praserthdam, Masashi Inoue,

rong Pavarajam and Waraporn Tanakulrungsank (2003) Synthesis of thermally stable micro
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spherical X -alumina by thermal decomposition of aluminum isopropoxide in mineral oil Inorganic
Chemistry Communication 6:930-934,

Okom Meckasuwandumrong, Piyasan Praserthdam, Masashi Inoue, Varong Pavarajamn
and Warapom Tanakulrungsank (2004) Phase transformation behavior of nanocrystalline 7f -
alumina powder obtained by thermal decomposition of AIP in inert organic solvent Journal of
Materials Science 39 (10): 2417-2421.

Chatchawan Sookman, Waraporn Tanakulrungsank and Paisan Kongkachuichaya The
.influence of base type on the characterization of a nickel oxide catalyst formed by a sol-gel

technique. Proceeding of the International Conference on Recent Advances on Mechanical &
Materials Engineering, Paper No. 57, Kuala Lumpur, Malaysia, May 30-31, 2005.
6.3.2 Naam"‘ai“)’ﬂ?'uamﬂumsﬂszqu‘r’uummﬁmmi

Vlssod aaidoy, anend Aadials, ansal suznadtasse, Jaudu asausse,
wians Aananiuuas, FaviTa anawugiiy, qiant wimed ny, nunassu gadsfnA uazlnse
niwdgay. 2543. anfnuauiAnsgaduvesauiniud. Merumslszudnmein
msaoiumaTuladsuna afa 17. 3, 740-752.

Warapomn Tanakulrungsank, Somnarong. Tienkaew and Piyasan Praserthdam (2002)
The effect of silica added on large surface area of nanocrystalline titania. Proceeding of the 10®
International Ceramics Congress: Part B, Section D Sintering Science and Technology, Florence,
Italy, July 2002, 101-108.

Numyoot Songthanapitak, Warapom Tanakulrungsank, Chatchawan Sookman, and
Supatara Popuang (2003) Modification of crude palm oil to diesel engine fuel 29" Congress on
Science and Technology of Thailand, October 20-22, 2003, Khon Kaen, Thailand SI-3.
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Chatchawan Sookman, Paisan Kongkachuichaya and Warapom Tanakulrungsank
(2005) The effect of calcined temperature on the property of nickel oxide catalyst synthesized by
sol-gel method. The 3" EMSES International Symposium Eco-Energy and Material Science
Engineering Symposium, April 6-9, 2005, Chiangmai, Thailand D2.

Pathumthip Tonthubthimthong, Marisa Chinadit, Surat Boonpung, Chanon Supanya,
Suntaree Tanuwong and Waraporn Tanakulrungsank (2005) Cultivat Flowerpot Production from
Agricultural Waste Materials. The 3" EMSES International Symposium Eco-Energy and
MaterialScience Engineering Symposium, April 6-9, 2005, Chiangmai, Thailand P12.
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International Journal

Boonamnuayvitaya V., Chaiya C. and Jarudilokkul S., Removal of heavy metals by
adsorbent prepared from pyrolyzed cofee residues and clay, Separation and Purification Technology,
35, 11-22.

Boonamnuayvitaya V., Chaiya C. and Tanthapanichakoon W., The preparation and
.characterization of activated carbon from coffee residue, Journal of Chemical Engineering of Japan, 37,
1504-1512.

International & Regional Conference

Chaiya, C. and Boonamnuayvitaya, V. 2000. The Adsorption of Heavy Metal lons with
Adsorbent Comprised of Coffee Residue, Proceedings of the 1st Asian Particle Technology
Symposium, Bangkok, Thailand, 66.

Chaiya, C. and Boonamnuayvitaya, V. 2003. Adsorption of Toluene Vapor under Humid
Condition by Activated Carbon Produced from Coffee Residue, Proceedings of the 2nd Regional
Conference on Energy Technology Towards a Clean Environment, Phuket, Thailand, 2 : 1079-1085.

Chaiya, C. and Boonamnuayvitaya, V. 2003. Adsorption of Toluene Vapor under Humid
Condition by Activated Carbon produced from Coffee Residue, proceedings of the Regional
Conference on Advances in Petrochemicals and Polymers in the New Millennium, 22-25 July 2003, Le
royal meridian hotel, Bangkok.

Chaiya, C. and Boonamnuayvitaya, V. 2003. Production and Characterization of Activated
Carbon from Coffeec Bean Residuals, Proceedings of the Materials Development and Particle
Technology (MaDPart2003), The Center of the Excellence in Particle Technology, 14 Oct 2003,
Mandarin hotel, Bangkok.

Chaiya, C. and Boonamnuayvitaya, V. 2003. Preparation of Activated Carcon from Coffee
Residue : Characterization and Toluene Vapor Adsorption under ﬁumidity, Proceedings of the 2 nd
Universiti

Asian Particle Technology Symposium, Department of Chemical & Process Engincering,

Kebangsaan, 16-19 Dec 2003, Penang, Malaysia.
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