=4 Y v ap ¢ a a
nsgaduidaurindlsauaaulndnainwafu
KALIAAMINLAAUUIAIYAITAALITINGA

oy vy lawnes

ASU8N WINUTUNT

UNANED

Y A =

npUsrasAivefnwiteAnwanaudinianienmuasnaaiiven

[y

lAssnuIded

[

andukarladeiinadenisgadu 31nn1siesevyilanduresiigadu wuntasuenda

= < (Y

waznylansenda Falunyilandundfnylunisaeduddoniuiiaeaisud nan13asen

[ [

douguuazdnuaziuiivesiigadunuidiansieialasufiasesludoulusluninfoveguy
R1993A19AdU nan153LATIERsIRBIAYIENOUNUIITsInAISUDN LaveonTiauilu

BIAUTENOU KAMTIATIELTATINAaNUITAUNARUTAILALTONURDNUF DU SIRIEIEN

3

LazszevagngegaainIiiduneulndngaamingnauUsiaginaiy uaznunAiieumiiiu

a g L4

3.9 waz 11.9 Uszgansiduaue

U

Han1sAnwIUsEANSa MM saadudden 0.75auAaulndngaamMIIEARLUTLATLN
afu fiUszAvBamnishinddonuiiaoaiiudgeiian InhnsAnuinsgeduiiuiiaosisud
meTldu 0.75Wdureulndngaamsednulsuazinaaulunsnaaessialy

Snswavesarduianenisgadu nuirUTuamsgaduiidinadiiian 360 uii
SvnavesmuuduuRuRe NIt U%mmmi@méﬁmﬁm%uqﬂqmﬁ 300 Hadn3usioans
Lazdvinavesgumniden1sgadu wuimaiingumgidmalianuaiunsalunisgadud
doulufiaoslsuTanas N1TIATIEIAUNAMERSYBINIANTUsnIINTARTUrRIddouilniy
aenndesfuannsufzersusuasaiivusnnnitaunisujisendusunilafion asinw
ngfnssun13gaty wamsneasnintuludnvasvatedu nsfnviauaenndesrasdoya
HAN1INAABITULUUT RN UNaA1ans WuIAT k. finau Feldarunsaniainig
Wasuuwamdanudaseld ainmsiiesgindsanunszdu nuindunssuiunisgaduuuy
MBI Laznginssunisatedudiufiassisudvesiidy asazatensalalasrasiniluansye

arangNmuNEay @1u150vEarasaddouiuianalsullan



Adsorption of fabric dye by composite film from pectin
and microalgae modified with surfactant
By  Mis.Natcha Somasri

Mis.Sirinya Phrommachan

ABSTRACT

The objective of this research project is to study the physical and chemical
properties of adsorbents and the factors affecting their adsorption. from the functional
group analysis of the adsorbent Carboxyl groups were found. and hydroxyl groups
which is an important functional group in the absorption of methyl orange dyes.
Analysis of the morphology and surface characteristics of the adsorbent revealed that
cetyltrimethyl ammonium bromide was coated on the adsorbent surface.The results
of the elemental analysis showed that there was carbon. and oxygen is the constituent
The results of mechanical force analysis showed that the pectin film had higher tensile
strength and maximum tensile strength than the modified microalgae and pectin
composite films. and found that the PH value is 3.9 and 11.9, the net charge is zero.
Influence of contact time on adsorption It was found that the adsorption volume was
constant at 360 min. The influence of the initial concentration on the adsorption. The
maximum adsorption volume occurred at 300 mg/L. and the influence of temperature
on adsorption It was found that increasing the temperature resulted in a decrease in
the absorption capacity of the methyl orange dye. The adsorption kineticanalysis of
the dye adsorption rate was more consistent with the pseudo-first order reaction
equation than the pseudo-first order reaction equation. Absorption behavior study The
results of the experiment were carried out in a multi-layered manner. The coherence
study of experimental data with thermodynamic models. It was found that the k_was
negative, so the change in free energy could not be determined. from the activation
energy analysis It was found to be a physical adsorption process. and the behavior of
the film's methyl orange adsorption. Hydrochloric acid solutions are suitable leaching

agents. Able to dissolve methyl orange dyes well



