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£ 2! Linseed ol fatty acid(LOFA), phthalic anhydride(PAA) 4 trimellitic anhydride(TMA ), trimethylol pro-
pane(TMP) & Abg3te] 71249 A (ol length) 50% 9 44 <72 FA4stw trimethylol propane triacrylate
(TMPTA)E 22tzE FFRAA 544 TMPTA W4 &7|c4AE Azstdct. ¢7|c479 A7l TMA@ o 2
Aot en, 43tel= N,N-Dimethylethanol amine(DMEA)Z 34 2 A}%'Sl-ﬁﬂ}. TMAgekol] o2 271y WA
TE3H HAHZAE 457 F, TMPTAS M7 #isle] 9 e, fejdoles, £48 F9 HAT, 1gjzeg
SAselem, deinl & AHgdted 7l 2e) Asterd AXgwsls 2ttt TMAR M 53~7.0%,
7hA0~509) WelolA IS 4R WS4 $430L R B Y Ushied, WA Q7lEAe A%
TMPTAS] ool 371845 2ake, 4909 45, ALEe Frlaglot, 2ol LE(To)E 2ol 2HE
Fol W2 HAE Wt 7YY 0% Auch 50% < Wk HAE} 9A b Fosd BE Spale AT W
She Tt 2ETE AR debAht FHE 100~110 Alolo|AE A9 Wl 9es o 4 9ot TMPTAY 7
= ge TMPTAS #7lkel 4wt%<l wrt 7h4 %A ehgo] shalsjgic).
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Abstract: The basic medium oil modified alkyd resin was synthesized from linseed oil fatty acid(LOFA), phthalic an-
hydride(PAA), trimellitic anhydride(TMA), and trimthylol propane(TMP) by condensation polymerization at 230°C.
TMPTA modified water-reducible alkyd resins were synthesized with TMPTA graft copolymerization onto the basic
resin at 180°C. Acid value of the resin was controlled by the addition of TMA and N,N-Dimethylethanol amine(DMEA )
was used as an neutralizing agent to prepare water-reducible alkyd. To evaluate the optimum formulation for anionic
alkyd resin, water proofness and water reducibility were estimated from the acid value or TMA contents. The effect of
TMPTA on the graft copoymerization of the resin was studied by measuring molecular weight, glass transition tempera-
ture(Tg), viscosity, and gel contents. The suitable balance of water proofness and water reducibility of the resin was ob-
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tained at range of 5.3~7.0wt.% of TMA contents or 40~50 of acid value of basic resin. The molecular weight, viscosi-

ty, and gel contents of water-reducible alkyd resin were increased according to the TMPTA graft copolymerization, but

Tg was decreased.
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AR BAE = Qlrh 2 wlo) A7) = o]
A7)el| wigte] Az EabAo] Ymr] gEef o
24717k F2 AHEI Q). $43te) ALgEE o)
£7] FAANE Aol S0l &4 7]el -COOH 7]7}
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COOH7|1E #+% #7299 isophthalic acid,
trimellitic anhydride, maleic anhydride, pyromellitic
anhydride, % methylcyclohexane tricarboxylic an-
hydride &3} 22 oted7|4t 83E¢ AA S
A A 22726 -COOH7|E =ojgeH5].

Izt oleldt A4A F57E EATER 2%
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2.1. Al ot

7IEAL T4 &g FA o) AHEEF Akt
2 2+ LOFA((linseed oil fatty acid, AKZO Chemie)
§ AH3l9 2, ©hgdrlabe 2 4= PAA(phthalic an-
hydride, 274313, g3 L2 TMP(tri-
methylol propane, 4-+-33)& Al43tgct. gol
A28 =487 91dk dedzlate24E Amoco
Chemicals Co.9] TMA (trimellitic anhydride)& A}
$shgon, Tehze Bl A4E 4B ok
4 A2 AL Sartomer Co.®] TMPTA (trime-
thylol propane triacrylate)2 Al&slgds, F3hke
o= Union Carbide Co.¢] DMEA(N,N—dimethyl
ethanol amine)-§& ARg-s}¢lch. wlelulgx] 7@ A 2
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A (15)-& DSC(Du Pont 912, scan rate: 10°C/min)
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CP 9000)& o]43}42, HA == Brookfield Digi-

tal Viscometer(Model LVTDV)& ¢|&-3lgen, 3
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A Frate FE4AEE A AE3d
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30wt% el RIEFAE =AF F 150TA 0%
 AZAA FAZ} 30pmel Azt shiewS ¥
AAA o 50T & S 48417 AR e
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ofaljg} zo] A& AT}

2.3.3. BMT E3[17-19]

Fagd mE Hrel Wsh: 1Y 50%589
o4 DMEAS #71eke 80%el4] 130%74x] s
AFNWA 2Hagden, TR Fapol BE HEE
F3go] 105%a 448 XL 30%14 60%
AR WA 7EA St

2.3.4. 228(19] ¥ J2l=EE =X[21-23]

dA Z7]9 dehel 7taehs ol AE o 7247}
AAAZ F 60TCAA 1247 Fok AzA7|2 74
& &4t 2&3od

x 100

TMPTA¢} #ARgF EAel 2-HEA(2-ethylhexyl
methacrylate) & 7|24 2 3l TMPTAY ®BH
AAE & b olad WA ¢7le4A)¢ 2-HEA
£ Akt $A3e fadde A8 o 4
L2 25H 2HZELS AEE Y.

vjuk-$ TMPTAY =
71EEd FA(2-HEA) x @4 (a]ut-$ TMPTA)

BA Q1A x w2 (2-HEA)
aZEE(%)=
A5% 9 TMPTA #71e —v]ub-g TMPTAS

A &% 9] TMPTAR7}=
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3.1 7z B
grldaest gy dadz sgRsos
o|Fol At @7 E4A e BAFEE Scheme 1o] &
HRAEE sAdoe dehdd. 3B5/E 2
TMPE w$Al7ot} OH Bo2A shoale o
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COOH
TMA a
Hodoc O+H —— COOH
Base Resin é Anionic Resin g’
COOH
TMPTA
TMPTA Grafted Resin ¢ (TMPTA-)~,
_+
COO” R,
DMEA
CO0” NHR,
(TMPTA-)-,

Water—Reducible Resin
Scheme 1. Schematic structure of alkyd resin for
each reaction step.
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Fig. 1. FT-IR spectra of
(A): TMA modified alkyd resin,
(B): TMPTA grafted alkyd resin,
(C): Anionized TMPTA grafted alkyd resion.
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Fig. 2. Viscocity variation of alkyd resin according
to acid value and non—volatile content.
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Fig. 3. Gloss retention variation of melamine cured
TMPTA gafted alkyd resin after water—
resistance test.
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TMPTAHA <)t §4x] TMPTAw kA Hr)ek
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Fig. 4. DSC thermograms of TMPAT grafted alkyd
resins according to TMPTA content.

Table 1. Graft Eficiency of TMPTA According to
the Addition Amount

Addition Amount Graft Efficiency(%)
4 774
6 60.0
8 62.9
10 64.2

o F7}eko] AL o) qezE FEo| Fout, 6
% ol Xx dF 60% o] LHZE HI
& ¢ & Uk

Fig. 4= 484 TMPTA #A o7)x42¢] DSC
thermogramg ZA)gF Aojc}h. ot 444 WAFA|
L s43et YA AP AR RE Abrbh 40~50
(TMA 37} 53~Twi%)o] HEg 43 Lol
FAd] TMPTAS uhgAIT| 2 AT HARE Zhe
THE 50% Ao Axg Ao|th. TMPTAWA
Gl fFelde]eE(Te)w 25~30T WelolH,
TMPTAaZZ Eg}o] Z7144E Terh Asherd &
% olt}. o} TMPTA 2z e 3534} TMPTA
FEFEAN daA hast a3 dE v
t} 3, 10wt% 9 TMPTAE ub-2-A]7) WA 9]
Agos dd Tgs debllz glo] &vleaAst
TMPTAZ &A% A44= $5& ¢ 5 o
Table 29 TMPTAS #Hrlee] wa 584
TMPTA WA &7|=5A9] A4S Jepdt §
2 Atk (Mw) = 3000~8000, 537 Babek
(Mn) & 2000~25009 & FAFE 7hAd,

wt
A
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Table 2. Average Molecular Weight and Polydi-
spersity of Alkyd Resin According to the

Addition Amount of TMPTA
TMPTA Addition — — _
Amount(wi%) Mn Mw Mw/Mn
0 1.9K 3.1K 1.63
4 24K 5.5K 2.29
6 2.2K 5.9K 2.68
8 24K 6.6K 2.75
10 2.5K 7.6K 3.04

Table 3. Viscosities of TMPTA Modified Alkyd
Resins According to the Neutralization
Rate at 50% Solid Content

Table 5. Gel Content(%) of TMPTA Modified Alkyd
According to the Curing Temperature

TMPTA Addition| Curing Temperature(C)
Amount(wt%) || 120 130 140 150
0 90.0 91.2 93.0 94.2
10 90.2 914 94.5 96.6

(unit:cps)
TMPTA Addition Degree of Neutralization( %)
Amount(wt%) || 80 | 100 | 105 | 110 | 120 | 130
0 580 | 570 | 570 | 570 | 560 | 530
4 680 | 650 | 650 | 650 | 650 | 630
6 750 | 720 | 720 | 720 | 700 { 700
8 830 |1 800 | 790 | 780 | 790 | 780
10 880 | 900 | 900 | 900 | 870 | 850

Table 4. Viscosities of TMPTA Modified Alkyd
Resin According to the Solid Content at
105% Neutralization Rate

TMPTA Addition| Solid Content(%)
Amount(wt%) 30 40 50 60
0 450 590 570 710
4 540 680 650 800
6 630 750 720 910
8 710 790 790 950
10 810 870 900 1130

TMPTAS] H7lgo] 371858 %37 Exlgs)
polydispersity(Mw/Mn)7} &713H¢ ¢ 4 gldh
Table 3% ¥¥ 50%°)+ TMPTAS Hrldst 5
3t (F3}A9l DMEAS #Hrleh)o] w2 444
TMPTA ¥4 @9t 449 A 32 e}
W Aelck. F3HE 100 oAbl A A7} F7t Ak
3} F3kx 100~110 Abolo M= FAE w3} 7
9 U & F Aok o)AL AFTS$A W COOH
717k F3E 100~110 W Yel4) A3 F3E= A
€ gujdie, o ojAte] FHE AL FHYETFE A
Z+ich. TMPTAS) H7}eko] b2 Az wsie 3

T3E A48 A 45, 1993

Azke] 27} 7)elgtc}. Table 40l F8% 105%
o 844 TMPTA W4 47lege) 738 P
Hite] g HA: WdE dehid. o9rjdAx
TMPTAWA &7|ce] Exlg =276 vl#sld HA
=7} 37k, 2R 40% Y W] Az Nc) vy
T 50% % W] AHET} dolAE AL B F Qo)
olglgt 4AL 4 Yol TMPTA #WAFA9
Aed-aaA 494 we vl Eap) AP
comfomationg Z+= EEddo] &3S onjgitl,
Table 5= TMPTA®AX o& slzdxe] wWs}e}
Zhagre] 4FE AEI}I| 9jste FuA =letn)
Ztaate] ARgS LEzAMWE Jed Aol s}
AR LTI} AL E ARE L Foled, AL
T 140Coldel A TMPTA WA &7]5e] ARgo]
FHA FAEY FeldE & F Yt ojAe
TMPTAZtZ EZgAd oajA 7t EEs} FolA)
€ A% 9riste] 53 TMPTA WA 471=4x9
7% 140CAA ASAAR 150Co)A AsA7 F
2 d7|ogAe] ARESE Ae F 9o B
A9 Agglel AREE dA3 AR + o
& 4 F g

4.2 =

L & AgelA $48 725449 Mbe 40~
509 HHAA WA L F43 T FAEA
Yo 2 %= 999 FAT £ dglen, g
A SOl Fodts) 13k TMAS H7leke 5.3~
7.0wt%7} HAAUE & 4 Aok |

2. Tg 344 TMPTA #7}iedo] 7142 Tg
7b sobAg 4 Tgs FAlta Qlo] dy|m4Ae)
o B840l & & 5 9len] TMPTA 10wt%
7b2 o 4T A% Ter} AstEle Ax2 Qgir}.

3. ¥k Wiske TMPTAYL Bold4& Exjge
F7hke™ F3txe e A4 W5 TMPTA
o Wlgol FNATE F4de At A et
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HeHsle 18 40%Y wWro) 50% Y do Az
74 A Jehde 54¢ 4 stk

4. Gel content= TMPTA 9] #rla}o] 27842
S7hE, 53] AshEE 140T o]delA & Aels
Role A& o 4 st

5. Graft§& TMPTA®] H7}eko] 7]% oyt 4
A 1L dwt% D W7t 774%E Mg EA Y
ebtet.
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