ENKLNEI Néel NJo6] RT ce|] ceh ¢

6 hj
I NELNI T kijKO] huf NT n

| NT) NI NI TTQT ARG RT Ll TTT
L NENI NgNI NT] NENKOk NI NLI E|
j Nel NgNI NT ] NENKOk N

T AHANT [ NT§ NkAj] OJI N

] | ENKLNE|] NO0342
KNELNTTNS&lFrEJI NI NI



ENKLNE| Nel NJ&6|] RIT @] ce

6 hj
I NELNI'T kij KOJ] huj NT n

I NI Nt TTQI AR RT Ll T 11
NI NgNI NTJ NENKOKk NI NLI EI
j Nel NgNI NTJ NENKOk N

T AHANT [ NT§ NkAj] OJI N

] |l ENKLNE|] NO0342
KNEeLNTTNSE&FEJI NI NI



FEASIBILITY STUDY OF ADHESIVE DEVELOPN
MATERIALS

By
MISS NarueBROATAKSANON

A Thesis Submitted in Partial Fulfillment of the Rec
for Master of Engineering (POLYMER SCIENCE Al
Department of MATERIALS SCIENCE AND EN
Graduate School, Silpakorn University
Academic ¥earO /
Copyright of Silpakorn University



''nl & ol ENKLNE|I Nél NJO] RT ce
6 hij I NELNI T Kij KOJ huJ NT n
L NENI NgN | NTjJ NENKOk NI NLI EK
JI NT A HANT

FNENK] QT AKFELNLT KN&NK] qOh K
FNENK] QT AKIFELNLT KNENKJ] qOh K

T ARANT T NT ] NkA] OFJT NI NTJ Nk
ITNJT KAELOT KI'NLI EKKJLNLT KJI

eHY hnl A BANT

&KFELNLT KNEeNK] a
| NENKHNOI RT g+ 7 6hj

____________________________________________________________________________________ ] KNT NT EKKJE
&j 0egnljLNLT KNENK] QOhK, O] N
____________________________________________________________________________________ I NENK] QT fir |
&KI ELNL T IKiNIE NG KJIDh KI, ©I@'ij EN &
.................................................................................... FNEeNK] al nr |
&KIFELNLT KN&NKj QOhK, OJT nL OC
____________________________________________________________________________________ i-Oel KEeéen#Hli n
&j 0egnl T LNLT KNENK] qOh K, OL n
____________________________________________________________________________________ i Ol KEen#Hl n
&KIFELNLT KN&NK] gQOh K, OEAK] NF

%(



40.70...40801I NTJNENKOkNI NLI EKK:
é n L: N@sooganate polyurathbined\ ] O K i &RinlJ &N & [N ire
fAaLhndgnl gNI

T NH K] NTEANSK LNl B | TRORE NNKI 1 on) hRT TINGE &
| KnE| NTRTE N NANE fUNER&IGEK D ET E L Q]

ENI 1 I k N] OK i aLTNIION KR 1T EnNod | T @ QIErmier|
Kﬁ“TTLNJNKTLnEéewwww@wMﬁﬂmmﬁm@ﬁ
0] RT L NKNEN KT im @&l &N ExEmK NEI j b et
E N K L idsisheyanateitig@iie n N T polgaicisiikNE NT | N &
o T Kaibpnate soybean od (SEBOY &:1hn @ B O Ly aNKD Kefdxidiz
soybean oil (ESBQYiGE (pl6ta@ateT édrabutylammonium bromidé¢ (RBH
| GNENENfH N K E IRankatd $pdeiasbbpy rOlk JNITHG jord T
I I E ce] GkINneOKEg ik ENKI NEABN D 8l D N ESBBOE i
OMNNRNI NKT 7 0RT 7 Al 6é KESBR«SHyIERE t\Ei¢ aarbol
3 N Edl BRLBo6R h I B B RTOBOANET NHigE Dessure reactBrt 3B
] T n] GNENKN] N§ haleamikoprapi)BrietBoky$ilsie
aminoetiBdminagpyltrimethoxysiladeDjhylene triamir&I(U3)1 1 mo
Nbl: 1 mol cyclic carlibriatp E§ © T ZG1T & fakralydrofujan QT
dimethylformamide (RNKF) ij n & H J]1 polyuweth@®& NEE QK [
FTIR fipeak WEethane linkegeN k 1 E | # BUITHFEUR DINIFPUERIEE
JAKANE]l ANGT RI N Bé&@ihdefsitbhamnbl & ARORMHIRK
U3DNIFA Kk A E |- B NG3J| MRrTH-&T LoD Al g Nt e T N T
T Nh IOENIoRIroLlr i A - eelldpha@eBPE i Fr)al@oitdi 19 road
ENI ¢OPP)REL J & NJj 8 NNEITT reRt T Higrie @lldafil Bi|m M G
L NJ NigHin@lkalK N & NJTHEN Byh b REsT Sl i E Ghir
alkalinr 67 NJ ce] L NJ N gdlyorettam&8IgnK M JBY FOUITE
OKURDMFhIKIEET A REceh OL nEERAI NJ & KT BDKK
T Nh JUSTEIFmrr linhd & K RNwo@EEdaNEralGhiagd g n (T
peel forder N NE dywedRibréen &g NEBKKT h k | EEl EN

-~

LAEG e KNNI geeh ©L NI NKT T nee] EjOech OE



M¢

4 0 . 7 Major (PALYNER SCIENCE AND ENGINEERING
KeyworNofisocyanate polyurethiassdBtolyurethane, Epoxidized Soybean

MISS NARUEBHORN PIYATAKSANON : FEASIB
DEVELOPMENT BASED ON BIOBASED MATERIALS
PROFESSOR SUPAKIJ SUTHRIUJENGWONG, Dr

Polyurethane adhesive has high strength adhesion and can be
surfaces. Polyurethane adhesives are usually synthesized by polycor
diisocyanates and diols. However, isocyanates amdthok&zaltrarahlbatm
environment. The researcher thus focusefreen sipuitysimates polyurethai
polyaddition reaction. This research aims to synthesize adhesive polyur
benign and renewable matesatsudran dioxide and soybean oil. The carb
(CSBO) was first prepared from carpoandi@pdridi@é€d soybean oil (ESE
glutarate and Tetramethylammonium bromide (TBAB) as catalysts iataiys
Raman spectroscopy was used to confirm the catalyst removal from CSB
using TBAB, CSBO cloud be synthesized. The FTIR and NMR results,
synthesized CSBO and the yield of aycliqjc&rdofate3 7 # O _r O/ 2
reactor. After that, CSBO was reacted with three tgpeaaireydydlizieteexy3il
N(2aminoetiBdminopropyltrimethoxysilane (U2) and Diethylene trianiinga
cyclic carbonate) with- THF or DMF as a solvent. The product polyuret
spectra wiibeenew peak corresponding to the Urethane linkage was pre:
U2THF and U2DMF samples were able to form seidihtsndatida tifeamin
The U3THF and USDMF samples were vipeelsektridor lsellbphane and
that USTHF showed the highest peel force. The performance of the a
commercial OPP tapes. drhéhstadigition of lignin alkali revealed that DMF
disperse lignin better than THF. The results from FTIR and TGA showe
increase théased content of polyurethane, but decrease the adb@sdmFof
study of stability of the opsiymtimesazed polyurethane U3THF adhesivejste
tested on cellophane film and LDPE film decreased. Baselesizdueddits
be applied on both polaranidrritms
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viscometer

Relativ specif :

sampl{ € K| Conc.(g/ Timés) Vviscosi viscos reduce viso
( red
() | (s

ESBO|1 1.0588 13.25 1.017] 0.017 0.0167

2 1.0588 13.29 1.0207 0.020 0.0196

3 1.0588 13.17, 1.011% 0.011 0.0109
aerage P 0.0157 = 0.(

ESBO|1 2.1012 13.51} 1.037¢ 0.037 0.0179

2 21012 13.57| 1.0427 0.042 0.0201

3 2.1012 13.53 1.0397 0.039 0.0186
aerage P 0.0189 = 0.(

ESBO|1 3.1472 14.05/ 1.0791 0.079 0.0251

2 3.1472 14.11 1.083] 0.083 0.0266

3 3.1472 14,15 1.086¢ 0.086 0.0276
aerage P 0.02640401

CSBO| 1 1.0128 19.44 1.027¢ 0.027 0.0275

2 1.0128 19.31] 1.021( 0.021 0.0207

3 1.0128 19.32 1.021% 0.021 0.0212
aerage 0.0231 £ 0.(

CSBO| 1 2.080 20 | 1.057% 0.057 0.0275

2 2.000 | 20.02 1.058% 0.058 0.0280

3 2.080 | 20.01 1.058( 0.058 0.0277
aerage PN 0.0277 % 0.(

CSBO| 1 3.1192 20.96| 1.1087 0.108 0.0347

2 3.1192 20.95 1.1077 0.107 0.0345

3 3.1192 20.95 1.1077 0.107 0.0345
aerage 0.0346 £ 0.(




~ s —_ . ~

5

viscometem( |
Relatiy specif .
. . . | reduce Viscf
sampl{ € K| Conc.(g/ Timés)| viscosi viscos
(o] @y | 9
BTHF 1 0.9593 20.23| 1.069¢ 0.069 0.0726
2 0.9593 20.31] 1.073¢ 0.073 0.0770
3 0.9593 20.31] 1.073¢ 0.073 0.0770
aerage P 0.0755 %= 0.(
BTHF| 1 1.9293 22.6| 1.1949 0.194 0.1010
2 1.9293 22.6 | 1.1949 0.194 0.1010
3 1.9293 22.6 | 1.1949¢ 0.194 0.1010
aerage P 0.1010 %= 0O.(
WBTHF | 1 3.1@ | 24.73 1.307% 0.307 0.0967
2 3.180 | 24.77/ 1.309] 0.309 0.0974
3 3.1@0 | 24.77 1.309] 0.309 0.0974
aerage P 0.0972 £ 0.(
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Broad Unknown by Relative Calibration
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Broad Unknown Relative Peak Table

Distrioution | Mh M VP Me M+ dsoers:
Nere | (Datons) | (Dattons) | (Caitons) | (Daitons) | (Datons) | FOYAISPersty

Me/Mw | Me+1/Mw

1 1338 1573 1194 1898 2280 1.175905 | 1.206670 | 1.449565
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Broad Unknown by Relative Calibration
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Broad Unknown Relative Peak Table
Distribution Mh My WP Mz Me+1 _ _
Narre (Deltons) | (Daftons) | (Daltons) | (Daltons) | (Daltons) Polydispersity [ Mz/Mw | Mz+1/Mv
1 1254 1412 1230 1639 1952 1.126588 | 1.160759 | 1.381983
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U2DMignifhn © 1 jTRefmidraNimetric analysis (TGA)

fexo
o, | U1DMF-lignin_95, 9.7330 mg
Eist 1
80 Step 74.65 %
4 -7.27 mg
Residue 21.23 %
60 2.07 mg
1 Onset 337.92 °C
Inflect. Pt. 402.54 °C
40 Endset 466.48 °C
Midpoint 402.08 °C
1 Angle Midpoint 401.56 °C
20 +
B e e e B B e o L B B e e B I e
50 100 150 200 250 300 350 400 450 500 550 600 650 °C

1/“C_t U1DMF-lignin_05, 9.7330 mg

Integral -28,43 mgs°C™-1
1 normalized -2.92 s°C™-1
Onset 346.92 °C
Peak 402.21 °C
-0.004
Endset 459.17 °C
-0.006 -
I e e e e e e T e e e T B L e e S e e o e e T e e e B
30 100 150 200 250 300 350 400 450 500 550 600 650 °C

Lab: METTLER STAR® SW 13.00

K O ij NB&Gieriméay @i EDMVF

“exo

% | ULDMF, 4.2660 mg
4

80 Step -68.8321 %
-2.9364 mg
1 Residue 23.1782 %
i 0.9888 mg
60 Onset 377.51°C
i Inflect. Pt. 456.97 °C
Endset 487.37 °C
40 Midpoint 416.20 °C
Angle Midpoint 426.08 °C
20
LN L L B O I B I L B L I ) LB B B B L B
50 100 150 200 250 300 350 400 450 500 550 600 650 °C

1/°C | UIDMF, 4.2660 mg
b

-0.002
) Integral
normalized -2.25 s°CA-1
-0.004 Onset 412.33 °C
Peak 457.80 °C
4 Endset 498.03 °C
-0.006
L e e e e e L s e L o e L B e e e e e
50 100 150 200 250 300 350 400 450 500 550 600 650 °C

Lab: METTLER STAR® SW 13.00
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Aexo
%
W04+ o,
Step 158 %
80 -82.29¢-03 mg
Residue 97.68 %
| 5.09 mg Step 73.89 %
Onset 75.46 °C 3.85 mg
Inflect Pt. 92.74 °C Residue 18.59 %
60- Endset 108.83 °C 0.97 mg
Midpoint ~ 91.24°C Onset 334.72°C
| Angle Midpoint 9232 °C Inflect. Pt 452.90 °C
Endset 486.95 °C
Midpoint 404.32 °C
404 Angle Midpoint 404.11 °C
20
U2DMF, 5.2123 mg
1 T T T T T T T T T T T T
50 100 150 200 250 300 350 400 450 500 550 600 650 °c
1/°c
-0.000
T
v
-0.001
=0.002:] -0.30 mgs°CA-1
] normalized -57.10e-03 s°C”-1
Onset 83.84°C
Peak 86.15°C
-0.003+ Endset 118.99°C -18.14 mgs°CA-1
] normalized -3.48 s°C/-1
Onset 354.11 °C
Peak 453.24°C
-0.004 Endset 503.61 °C
-0.005- U2DMF, 5.2123 mg
T T T T T T T T T T T T
50 100 150 200 250 300 350 400 450 500 550 600 650 °c
Lab: METTLER STAR® SW 13.00
- . Y e - . 9 ~ .
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Aexo
%
WOt
Step -69.51 %
80 -3.58 mg
Resid 23.12%
25w 0.96 % e 1.19mg
-49.32¢-03 mg Onset 323.45°C
Residue 96.94 % Inflect. Pt. 392.29 °C
60 - :.3921m% Endset 460.24 °C
n .41 Midpoint 391.29°C
Inflect. Pt 84.43°C o -
Jee ogeli Angle Midpoint 391.93 °C
Midpoint 96.77 °C
40-|Angle Midpoint 99.00 °C

20- U2DMFignin, 5.1511 mg

T
150

T T
250 300 350 400 450 500

1 2mtegral  0.67 mgs°Ch-1
0003]  nomalized 0.13 2-CAL -14.85mgs°CA-1
1  oOnset 66.69 °C nomalized -2.88 s°CA-1
] peak 75.77°C Onset 320.60°C
{  Endset 84.93°C Peak 391.96 °C
-0.004- Endset 443.47 °C
-0.005 U2DMFignin, 5.1511 mg
T T T T T T T T T T T T
50 100 150 200 250 300 350 400 450 500 550 600 650 *c
Lab: METTLER

STAR® SW 13.00
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| n GChemigdtsy - <, v _ ~| Integradé
| :fjcbppm“; I nOFTnE cherrﬂcal sl
| .853.2b QD6 2.72
J 4.10445) -G CHE- 1.34
M (4.45.10) Cyclic carbonate (¢ 0
K%.2b CHGACH 0.32
GOH LI ENKT Ay O8
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epoxidized soybean oil
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&3E N K é Reéldtivasicadyity)(specific viscogifyréduce viscosity
(Ored O Wniiti@sic viscosity
1) n Réld@ visogity (
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©JRrledl Oél Relative uvistokitg J 1 n 1 7 O
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th eNI O6i K NEIFI EENK&SILKNENERNAT T nk
2)e n ISpeEtfio visodsity (
A (N5 7 .
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d enl oéi Relativeusbokitg J1 n1 1 O
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C eénl Ooél NJgqgdDJéeoel &l ELNKk Nk NJ
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reduce Viscoﬁimé(l(:ém
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reduce viscosifd(/g)
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