Y a a J 1 o 3 Y Y Y Ay
FIUINENUNUD mmﬂumﬁmamvhfmwmnmmmmaamauﬂmmﬂcga

a @ <
WOAYIINUVIIYEIANANN TUgUHANA

A1l unaMaaum Usznines
Syan MMAATNHITUNG (IANYAAHNTTV)
da @ Aad o
919135891501 A3, AuAlE Aoy
U/
UNANEd

v @

Ao g Y o 4 [ <3 9 ad A
11!\111!’3%81!llﬂﬁ\i!ﬂi'lgﬁlﬂjullﬂﬂ‘lfa‘ﬂiﬁfgf,’ﬂﬁﬁﬂﬂﬁﬂﬂiﬂijﬂlﬁﬂlﬂﬁﬂ’)ﬂ?ﬁ@ AYU-
a (e % Y= a A =KX A a 1 @ o
anwsu Iﬂﬂklﬂﬁﬂy"lﬂﬂ‘ﬁWﬁ"U@\‘lﬁTiﬁﬂLLﬁ\iﬂQN? UNHY natlumsunseenyealItiiazaly
Y ' A aa ' 2 a a ] 4 ' wa
’amwmum‘ﬂau”lﬂaﬂaama"l@ﬂuamma"l@”lai%nu@ !Lﬁ$ﬂ]1ﬂliﬂﬁﬂﬂiuﬂ15ﬁuﬂ3uﬁﬂ’ﬁil’ﬂ@]
Y
NNNIYNTN ﬁSJ‘]JG]‘V]NLﬂidJ uazfmwmNﬂam%'aummuﬂuuﬂﬂcga u@ﬂ%Wﬂﬁﬂﬂqﬁ)ﬂﬂﬁﬂUﬂTJ
Y dal == a @ ~ a A o <
GITL!VHHL%@LL“]J?]WLEﬂﬁlmwiaﬂ@ﬂﬂﬁ RRIFEGABHRLISRFIST] Iﬂqamﬂﬂﬁ1iﬁﬂﬂﬂ1ﬂiﬂﬂghlﬂﬂ

(% < S ° (Y
mmmxuﬂuuﬂﬂ‘gﬁmﬁ@ﬁﬁﬁﬂﬂmﬂGlU“lﬁJLﬁﬂ!mﬁ i]Wﬂuuu1uﬂulmﬂ§]§auiii;ﬁﬁﬁﬂﬂiﬂﬂslﬂ

N A 3

I~ 1 o & A 9 ] 4 Aaa 4
guamalanuasd s auuirhed035tucae Iaelduas hildarsyontszauezaianive
il

Y
v J U

9
NNOUSNLAS UANEN ‘i’JiJ‘VNﬂ’JH\IﬂQVluG]E]ﬂWiGBﬂ"UENﬁWSﬂWEJ

=

= 9y dy =
ANEINITATUNTUIYDUUANLITY

1T o o
ANLANTUID

' o J @ <
nnRamMsAnyIMUNEINsadun iz Tuualyaussyasanaanluguiamalasie

o a

ada o a o a X a = aa o Y <
1590 aﬂfu-@ﬁl\lV\hG}fH ﬂ'l‘imiJﬁ'l‘iaﬂLLiﬂ@NN'JIclﬂ,ﬂflllIﬂﬂ‘ﬂfﬁ‘1/]'IGIfVi"llu1ﬂﬂl'€)ﬁu11ulmﬂ°jjalﬁﬂa\i

% 3 1 A 3 y 2
L!agWavlﬁﬂlf]ﬂﬂ15lf]uuﬂﬂ%ﬂa%uq@ﬂlu LlagﬁwU'J’lﬂ’liLWllﬂ')’]ﬂJﬁ')GlUﬂ'liﬂuﬂ')uLlagﬂ'ﬁlfwm

(%

a ] = 9 o I Y A I dy Aa A =]
gaurigilumsduasiziluur Wi 13 Idun Tunadgantidnuzitlunsanay A eunazd

< g’/ Y yw ] ] %
Yiaanas samnalira lavesnmseunalgadugs uenaniidimuinarlumsunseonyesa
o o @ 1 A Aas ] aa a 1w I~
Mazate 4 $21u9 uazoaadiutinaulnansaas laldawnalale Twenuuaminu 1:2 1l

A 1 = a J J = A J
’dmawmmmmaﬂmmanuﬂmmﬂcya NaﬂTﬁ3&ﬂ51$ﬂ@ﬂﬂﬂ’i$ﬂﬂﬂﬂ1\‘uﬂnIﬂﬂﬂuliﬁliﬂﬂu-



Jd a - < J [ < 1 1 a
avesududsusaminInsa Indaldmunasanannluguiamagnrieduognielunodys-
1 9 [ < I (=} 1
munTunalga Tagwunnsldmsanannluguaameniuasunu lilinansznuaennu
= Y LY a A =2 ' Y <
lagINIANyIouveImianeag mu luuallya msrnvlanlassasananluyuiia
1 ' o <
mavnu Tuuatlya Tae s ailn Ins I Tamasnuinfsunamsianldesmsanannlugutia
~ A A [ 5 @ 1 @ <
megagan 60 Winlow Iuualyagauyluri uazdanuneasanaanluguiiameatazun Tu-
o < £y & A a) @ =
uatlyavssyasanaannluguiamanaaimsaumureuuaneauail lanenda ooizea
Aa A dy 9 A aa 1 o o
nazteayes e Inla wenaniims Ivasrenilszauezasan lunszuiumsanuasdu o
9 ' o aX = 1 Y 9 2 9 9/
Tanuaamuaemsgnavunazmsdamzszrnithonazun Tunalgadn iy Tuldars

A
Woulseaiu



Thesis Title Finishing of Antimicrobial Cotton Fabrics with Polyurethane

Nanocapsules Containing Candelabra Bush Leaf Extract

Author Miss Donnapha Prateepthong

Degree Master of Science (Industrial Chemistry)

Advisor Dr. Sunsanee Komboonchoo
ABSTRACT

In this research, polyurethane nanocapsules containing Candelabra bush leaf extract were
synthesized by an emulsion-diffusion process. The influences of surfactant, temperature, dilution
time, 1,4-butanediol to diphenyl methylene diisocyanate ratio and stirring speed on physical
properties, chemical properties and thermal properties of nanocapsules were studied. Moreover
antibacterial activity against Staphylococcus aureus and Escherichia coli of candelabra bush leaf
extract and polyurethane nanocapsules containing Candelabra bush leaf extract were tested. Then,
the encapsulated were finished onto cotton fabrics using padding method with and without acrylic
binder in order to determine antibacterial activity before and after washing as well as wash

durability of the finished cotton fabrics.

The results revealed that polyurethane nanocapsules containing Candelabra bush leaf extract
were successfully synthesized by an emulsion-diffusion method. The addition of sodium dodecyl
sulfate surfactant resulted in smaller size of nanocapsules and higher encapsulation yield. The
increase of the stirring speed and synthesized temperature tended to result on spherical smooth
surface and smaller size nanocapsules, including higher encapsulation yield. Furthermore, 4 hours
tdilution time and 1,4-butanediol to diphenyl methylene diisocyanate ratio of 1:2 were the optimum

condition for nanocapsule preparation. The FTIR results indicated that Candelabra bush leaf extract



was encapsulated in polyurethane nanocapsule in which Candelabra bush leaf extract core not
affected the thermal stability of polyurethane nanocapsule shell. The extract release from
nanocapsule test using spectrophotometry determination revealed that the highest extract release
occur at 60 min when nanocapsules were soaked in water. Additionally, Candelabra bush leaf
extract and polyurethane nanocapsules containing Candelabra bush leaf extract showed antibacterial
activity against Staphylococcus aureus and Escherichia coli. Furthermore, the application of acrylic
binder in finishing process gave better wash durability and adhesion between cotton fabrics and

nanocapsules than without application of binder.



