50402238 : A1UIFIINGINTLUASIAINTTUIAG

o o w a aa a a (] < J

A1 : ’E)Qill,ﬁﬂﬂcﬁﬁ!ﬂﬁ/agﬁﬂﬁiiN%1W/Lﬂﬂuﬂicﬁﬁmﬁ/ﬁ')ﬂ\‘]ﬂE)ﬂﬂ'J']iJlfl]uﬂiﬂ-@%?
a v o a v o = o a S a 4 9 a A aa
AINUT ‘muﬂg‘wu‘g : fﬂﬁﬁﬂ‘l&l13ﬁ@W@ﬁm@‘§Lﬁﬁ§J@Qﬂﬂigﬂﬁlﬂﬂﬁﬂ@gﬂluaﬂcﬁﬁm@

(N 1

= a A & I ' oA a a 4
ﬁ‘ﬁﬁmmuwmﬂum’mmﬂ’smLﬂuﬂiﬂﬂw. Eﬂﬁﬂﬁﬂ‘ﬂﬂ?ﬂ]&ﬂ?ﬂﬂﬁluwu‘ﬁ: WF. 7. 11951

Walunyas. 87 nih

asssumananal@annuauri (Caesalpinia sappan L.) Tan¥azN14 chromphore

= A ay ¥ A ] A g 1 ' < =
ILA% auxochrome mmmimﬂaﬂumm%maagcluﬁmazmﬂuﬂimmzmq ’E)fJ'Nuljﬂﬁ'lllﬁ

'
[ v v

ad 2 a = Y A A o Y A d Pt s A
‘ﬁiill%"l@luulﬂua‘ﬂi&ﬂ“ﬂ mordant dye G]N@]'ENNI@W%ﬂﬂ?WUWﬂlﬂuNﬂillﬂu‘ﬂ!Wﬂﬂ SAUNU

= Yy Y a < ao X = 1 4 = [
Tuanavesaudrne IinalluTwanarwrin  uITeldliyaianineinemsondg

q

=

wodwe$ hilaueanesediaiuearilsznoualseyninegiitiondanadondsssumas.

v

= a A Y o 2 I v A . .
@3 8uANANA Tyawa lagnyns 15ana19 UM FUATIZHNAAUAD Anionic surfactant

v
= (4 o

g g a A A A 42’ I " Y
1uumamemuaaﬂluumazuﬂimmmmagmuﬂu ANNU mm’a‘mugﬂ;ﬂmmuﬂmm&

J a

asy 1 90’ A A Y I a 4 a o = 1
’mmiwammui]mmiaza1&111,!unwamﬂmﬂuﬂanwaamaiﬂ@uTwmsl ‘I/Hﬂﬁﬁﬂ‘]ﬂﬁﬂall

'
[ o

WanFua0MANa  FTIR WUMNNTTUU0IWUTY Si-O-Al  Mavuaay 1100-1000 cm’

o I a an o 4 a [
1/]1ﬂ’l§'ﬁﬂ‘]&l’lﬂ'311ll1]uNgﬂﬂlﬂﬂﬂuﬂWﬂ@aﬂlﬁElllclfalﬂﬁﬁﬁ\ﬁﬂﬂﬂ’lilWWﬁ@'mﬁﬂ“Nﬁ'Nﬂuﬁ?lj'flﬂ

U

[

a ] [~ a A o =
matin XRD wunNeymalianuiluedugiu msanunlsz@ninmmsgaduuazas d
a a 1 y [} o
5ITUHIAVDIDYNIAAIBMATIA UV-Vis spectroscopy WUI10YNANTUATIZH Iae 1% Anionic
s o a @A Aaa 1 A9 o
surfactant TuruiludrnanuazilSmavesegiiionluoymaganiecimissazmiagady
HAZAS08ALMTAIITTITUIANANINY 70.93% 1AL 63.61% MUAINY NIANHINITNTLY
dvesoynia lutduiaudlemadia SEM wun1snsz 0@ Nauedeyn1AnaeanunuIved
" o o = vAa A a d a 4 a 9 d' . .
urnudauuazAnvIautmBinaveoslaunoaiuoinoy INGARIUIATOY Universal  testing
. 1 a1 a 4 A da @& wa A =
machine WUNHaNNOAWBITABY INFANUUTMIOYNMIA 10% dZUAAITUTATINAUAZTAIY
A A o a ¢ e <
[Wuvesdmmuzaunga Taaasuesnlsznoviluaasldifiunnuansogusolums

Uszyna liludniswonanuiiunsasalunssasusionns 16

a [

aInende unmedeaalhng  UnsAnwi 2552

?)

MAIINGIMIUALIAINTINIAG 1
4 A o =
ABUDBDUNANH Y.

A A s a a 4
aWEJiJ'E]“D'@'Eﬂﬂ13fl“l/llﬁﬂ‘hn?ﬂmuwu‘ﬁ ........................................



50402238 : MAJOR : POLYMER SCIENCE AND ENGINEERING
KEY WORDS : ALUMINIUM SILICATE/ NATURAL DYE/ SOL-GEL TECHNIQUE/ ACID
ALKALINE INDICATORS
SIVAPHAN RATTANAPATIPHAN : INVESTIGATION OF NATURAL DYE-
ALUMINIUM-SILICATE POLYMER COMPOSITES FOR pH INDICATORS. THESIS ADVISOR :
ASST. PROF. PAJAERA PATANATHABUTR, Ph.D. 87 pp.

Natural dye extracted from Sappan wood (Caesalpinia sappan L.) has
characteristic chromphore and auxochrome which is shade-sensitive to acid and alkaline
environment. However natural dye is a mordant dye which is required metal mordants to bind
dye with the substrate by metal chelate formation. In this research, high porous aluminium-
silicate powder was used as natural dye absorbers to prepare polyvinyl alcohol (PVA)-natural
dye-aluminium-silicate (Al,Os-SiO,) composites by sol-gel technique with different emulsifier
as anionic surfactant and ethanol. The effect of different molar ratio of aluminium modants
was investigated Film casting method in aqueous solution was conducted to obtain film
polymer composite. Fourier transform infrared (FTIR) was employed to characterize
aluminium-silicate powder and found the vibration of Si-O-Al around wavenumber 1100-1000
cm™.Calcined aluminium-silicate powder at all temperature studied, investigated by X-ray
diffraction (XRD), showed amorphous phase. Natural dyeing efficiency of aluminium-silicate
powder at different molar ratio of aluminium modants were characterized by UV-VIS
spectroscopy and found that more aluminium mordants powder were obtained from anionic
surfactant serve as emulsifier showed higher dye absorption and fixation are 70.93% and
63.61% respectively. The distribution of the powder in film was investigated by Scanning
electron microscopy (SEM) found well distribution of powders Mechanical properties of film
was studied by Universal testing machine. It was found that the composite film with 10%
powder showed the best of mechanical property and color shade intensity. The composite
films showed visual change in color shade in acid and alkaline condition which can be applied
as acid-alkaline indicators in food packaging.
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