J. Korean Ind. Eng. Chem., Vol. 19, No. 4, August 2008, 388-396

I
L

£ ZR0| WE 2ol

[OIL{0|E2}2| HISY

MAE - MRS - axis

BAYew $435})
(2008 49 10d HF,

The Reactivity of Different Polyols for Paint to Polyisocyanate
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2 Components polyurethane coatings are widely used for the industrial coating in general because of its excellent film per-
formance and the workability which were brought by the 3 dimensional cross linked chain structures being formed after the
reaction between polyol and polyisocyanate. 2 components polyurethane can be classified into alkyd polyol, polyester polyol,
acrylic polyol and polyester modified acrylic polyol depending on where it is used. This research was conducted under the
conditions below; different chemical compositions of resin for paint, set the same conditions of viscosity, thinner and acid
value, set alternative polyols, OH values and catalysts, set alternative polyisocyanate hardeners of the paint, measure the re-
action rates and dynamic mechanical characteristics using RPT-3000, Rotation Rheometer, DMA and FTIR. The research
found that the reactivity between polyol and isocyanate influences the film performance and workability depending on the
catalysts, OH values and chemical compositions. We find out that different reaction rate of acrylic polyol and polyester modi-
fied acrylic polyol with poly-isocyanate is not influenced on temperature and catalyst. In addition, reaction speed of high
hydroxyl content polyol is faster than low hydroxyl equivalent. These results can improve difficult working condition to apply

urethane coating.

Keywords: polyurethane, DMA, polyol, FTIR, OH values, workability
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Table 1. The Main Types of Oils and Polyols for Polyurethane Coating

Erjo]aAlop|o] Egle] 1A 389

T i spta 24 g A 3% H13(0)
Castor oil RCOOR" 310 310 N
Coconut oil fat acid RCOOH 210 210 A
Dipropylene glycol (CH3;CH(OH)CH>)0 67.1 134.2 =) 230
Trimetylol ethane CH;C(CH,OH); 40.1 80.2 TA
Pentaerythritol C (CHOH), 34 68.0 A
Trimetylol propane CH;3CH2(CH,OH); 44.7 134.1 TA] 295
Glycerol HOCH,CHOHCH,OH 30.7 61.4 B 290
Ethylene glycol HO(CH,),OH 31 62 =) 198
Propylene glycol HC;CH(OH)CH,OH 38.1 76.2 B 187
Neopentyl glycol (HOCH,)>C(CH3)2 52.1 104.2 A

717} 0.01, 2] OH717} 0.4, #=2] OH7|7F 0.01%2 1 ¥E&A A%
= YERdth

B M= 208 FAL ek £85 BA glo] ZaL9
geta A 1 mEke] stwE st B GEE vA7] witel 2913
SHRERS vRlb Y] HF BYZAS AFs] fste] Hxmet
o] Ak A& ol gtk kA 7+ 419 glehA 24ds o=
A st EA4, AT 9 Ahs FUs ZA0E dhal, A= U P
o] 8714 Fel e Zelo|arlotlo|E AaAE EFsle] 77k vk
SHEE 9 W AT SAVIAE 54 A5, 7= 7144
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A AL AE A & F & A T, FET EAF
o T EAEE 579810 polydispersity (Mw/Mn)aks 7-3H3
o 72l e A3t it 2HfE(Log Damp, Tan 6)3k, 7
3l T, cycle time 578 23+ 3}, loss modulus 2! storage
modulus #HS S75t0] 288 SHet=5 o 3559 pot life 57,
Y39 54 ArS SAsto] T o2 LEAlxe]
Hgste] mge] B4 M W Fedor 88 xR 5] 4
gro|th1-4].
2. 4

2.1. A2k

W EElg, ZTAHE ZEE 2 ZolAHE WA olaE
EZ8E 49 FAdo) AMgE 9EE Table 13} 20 YR A3} 7
t}. Coconut fatty acid (COCOFA), phthalic anhydride (PAn), maleic
anhyride (MAn), terephthalic acid (TPA), isophthlic acid, adipic acid
(Ad.A)E AHE3EI AL, T7F-E 25 trimethylol propane (TMP), pen-
taerithritol (PENTA), neopentyl glycol (NPG), 1,6-hexandiol (1,6-HD)
& A glel AHgaig.

Polyester ¥/Jo}™ polyol 4 2 acrylic polyolT#]2] §/del
AHE-E Y5+ Table 33} 4 < styrene monomer (SM), methyl meth-
acrylate (MMA), acrylic acid (A.A), methacrylic acid (MA.A), ethyl-
hexyl acrylate (EHA), butyl acrylate (BAM), ethyl acrylate (EAM)<$}
hydroxy ethyl acrylate (HEA), hydroxy ethyl methacrylate (HEMA)E
AREEFSaL, SENAIAIZE t-butyl perbenzoate (TBPB)X benzoyl
peroxide (BPO), &A= Table 5°1412] xylene, n-butyl acetate= Al
S

73314 polyisocyanate prepolymeri= HDI trimer 7-3=2} TDI adduct

3}5HE(Desmodure N-3300, NCO % = 21.6, Desmodure L-75 NCO %
= 13.5)2 ARgsiglen, A3Sule AU EEolaAlopdlo]Ed
DBTDL (dibutyl tin dilaurate), *-3< o] AJofd|o]| EAo] ALE-E]+=
oA Zllx= Desmorapid PP (tertiary amine)5 A& 3111 FHEE
Az Aol AXA BYK 0659 A A BYK 3588 A5tk

22. % o

22.1. OI3E EEl29 gy

olmd F2]& T2 Hkg719l xylene, n-butyl acetateS 2L re-
flux temperature =i 95~100 CZE 523+ T3 styrene monomer
(SM), acrylic acid (A.A), ethylhexyl acrylate (EHA), butyl acrylate
(BAM), hydroxy ethyl methacrylate (HEMA)®} 5% 70A1A| TBPB,
BPOS WOl T & 3 h &<t Asfetar, 271 AAAS] 5%E 1
h Fell 372 92 ¥ 3~4 h vgA1A 2oz FRAE o0k 2
TA= A7) Gk Fox 2 0% ARERE o] #39] Tyal= 10 T2k 40
C= S9m, Wolxl 412 BEE wss AASAoH, e
T2 60 wt%= 5F0] xylene/n-butyl acetate = 8/2°] H]EZE 3|4
SFATHST

222 ¥71E EE|29 &Y

HES-719 coconut fatty acid, phthalic anhydride, pentaerithritol, tri-
methylol propanes ¥ ¥ N, gas blowing “JEl] 3}l 220 CT7H+]
A8 S8t & xylenes 3HFAIZIHA AL W AVIE AF8ka,
Gardner (25 C) = V-W, Z1-Z3, A7} 3~9 mg KOH/g7} < uj
FFOE xylenes 3|78 & WAAA FA9] TS 60 wi%Z 3t

o xylene/n-butyl acetate = 8/2= 3|43} TH6].

223. ZE[AHZE EE[29] 'Y

HE-S-7]f| phthalic anhydride, terephthalic acid, iso phthlic acid, adip-
ic acidE 21, T/} &EZ+= trimethylol propanel, neopentyl glycol=
Y1, N, gasE =09 el 220 T7HA] XA 3] 23t 47}
7} 2 mg KOH/g ©]atd wj7b4] W-g-A1ZItk 1 vk 160 C ol3fellA
ke 712 Wi tha] 220 CT7HA AA3E] 5417 & xylenes
FHAA I Ae D APE E w7k fARR AT O=E xy-
lenes 3|st & WZhsta X9 THES 60 wi%E 3197 xylene/
n-butyl acetate = 82% 3|43} TH7,8].

224. ZE|0AHIE HY o33 ZE|29| &Y

HE-S-7]9]l phthalic anhydride, maleic anhyride, adipic acidE ¥ Tk

J. Korean Ind. Eng. Chem., Vol. 19, No. 4, 2008
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Table 2. The Main Types of Poly Acids for Polyurethane Coating

T a5 24 g A By H1(C)
o
. . OH N
Adipic acid HO)‘\/\/\”/ 73.1 146.1 1A
o
o
Fumaric acid o )‘\/\”/0“ 58.0 116.0 A
e}
Isophthalic acid HO\H/Q\”/OH 83.1 166.2 A
0o o
—
Maleic anhydride o 49.0 98.0 LA 200
o (¢}
Phthalic anhydride o 74.1 148.2 k| 284
o
o
o
- . ol .
Succinic acid Ho)‘\/\”/ 59.0 118.0 LA 235
o
Table 3. The Main Types of Monomers for Acrylic Polyol
RS T, (T) SPX] EA=F RSAE) T, (T) SPA] A
Styrene 100 9.35 104 HEMA 55 9.90 130
MMA 105 9.23 100 HEA -60 10.62 116
EMA 65 8.30 114 -OH HPMA 76 9.7 144
n-BMA 20 8.25 142 HPA -60 9.90 130
734 I-BMA 53 8.15 142 Tone-100 -37 - 344
tBMA 107 8.05 142 AAm 165 12.0 71
AN 97 10.56 53 . MAAm 197 11.7 85
Amide
N-MAM 100 11.0 101
MAN 120 10.20 67
N-MAM-BE 0 9.50 157
MA 10 9.38 86 /O\ GA -10 8.60 128
EA -24 8.81 100 c—=C GMA 46 8.30 142
n-BA -54 8.63 128 DMAEMA 19 10.60 177
o I-BA -22 8.50 128 Amine DEAEMA 16-24 10.50 185
A
44 t-BA 43 8.37 128 t-BAEMA 33 10.30 185
2-EHA -85 7.87 184 VT 101 9.10 118
2-EHMA -10 7.85 198 a-MeST 168 9.11 118
VAc 32 9.05 86.1
(SLMA -65 7.80 254 71Ek
VCl 81 7.80 62.5
AAc 106 12.89 72 Cardur-MA -10 8.56 -
COOH
MAAc 185 13.11 86 AAEM 7 - 214.2

Sssh " 193 X 4 =, 2008
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Table 4. The Main Types of Initiators for Acrylic Polyol
3 3 = w7+ 7)(h) 243} oA (keal/mol) s A
Benzoyl peroxide T 10.0 31.1 avkd 2
di-t-Butyl peroxide 124 T 10.0 37.3 Wt 1R
Cumene hydroperoxide 158 C 10.0 30.0 2 2l
t-Butyl hydroperoxide 167 C 10.0 - AT ]
t-Butyl peroxy-2-ethylhexanoate 725 C 10.0 29.2 a2
t-Butyl peroxy benzoate 104 C 10.0 35.2 FH=eHd
Azobi dimethy-valeronitrile T 10.0 29 A& 2l
Azobis-isobutylonitrile (¢ 10.0 34 auty B2
Table 5. The Solvent Characteristics for Polyurethane Coating o] BlEE 3AEISITHI).
Solvent/blend Ctl(q):tirll;nzf HBA Vlizgilty 2.3. Dynamic mechanical analysis (5% ZEFY ZHX7))0| 2fst
MPA 100 10.5 1.2 g S|
Xylene/MPA 55/45 7.0 0.89 A Bkse] WMEkE FHA 2EE Ak AR A, 71
MAK 100 9 0.81 A Ass 3] st ) EA AF e (storage modulus) 7} =4
n-Butyl acetate 100 8 0.73 &4 &loss modulus) 123 A|2S] APATLER K 7PsEE
Xylene/Ethyl acetate 30/70 7.2 0.5 = 57\ T &2 SAL 3l }\La%oﬂ %%Zéﬂ A
2 7leha Sejo] WaEle] Selol ujz} MRS ) Ak ol o]
Byl acetate 100 S0 Azel e A Fae] aiet 71402 ek 3H9 9%
Acetone 100 12.5 0.32 X7} ubAslA] €oh
SolR Felg A0 243 FRRES AU ad B
7} &&= trimethylol propanol, neopentyl glycol-S Y- ¥ N, gas& ul walrzo] el A pial Aeyd AR 9aks wzit)
=0 AEellA 220 CT7HA XA S2AA 2PEF 5 mg KOH/ ARtz o g JhwderE Frkebd Zfu it A S30F Badst
g olatd m7HA] WAL - Wyztsted 160 C olstollA triks 5 Al Hof EAR7E W] wiEell Tang ghol 2obA|a, 7k el
7FE 9a1, BA] 220 T7HA] MA8] G2AIZ F xylenes %HT’\]%] 247F W E7] A5 Tand #he] AR Bk w2hA Tans 3k
AT Ax W APEE f7bA] FAAR F AFOE xylenes: 3 o] A&FE e T/F 275 iheo] o Iy v &+ Stk
o ot WAAA FH 1HES 60 wit%Z AL xylene/
n-butyl acetate = 8/2F 3]4]8+ T W-5-7]<] xylene, n-butyl acetate = 2.4. Rotational RheometerS £} gel time SX 2|
TS ZeJoAHZFAE Wil 95~100 TR 52 A7 ¥ styrene A7 1EA) A3pES = AL Wl o3 ey At

monomer, methyl methacrylate, ethylhexyl acrylate, butyl acrylate, hy-
droxy ethyl methacrylate T2} F A A=A TBPB, BPOE 4
o] EFNE 3 h < Aslet 271 /HAIAIY] 5%E 1 h Fol F7het
¥ 3~4 h RESAIA SFAE DA 7 A= A7) 863 Fox 4
O 7 ARkst o] B4 T, #4& 50 CZE shx OHSP&O] 4% FAE
AER VoW, OHE O] 2%8] $A5-E 72-730.% A7
F2 60 wt% = 319 xylene/n-butyl acetate = 8/2

LS

< Gardner

a9, 549 3

7} wol ¥ uE a1 Qlth 1 FollA AT A Y AR 25 9
/48 YERZ] 913 William Landel Ferry2]& 443k €431
T 9] §HEA HIE dSsl= AT F3E T oy AeA A7}

AR Wstehs Zlo] AAsHITA R Thunkgelr ek

e ERIT, et Wk B Thker AR 7] whiel
A} el e.2A) Al ohe o] REG Aolth Hahgol
ofu} RAgo] TR HIE F G A%ol WITEE FA

Table 6. Test Results of the Urethane Film Reaction with N-3300, L-75 and Various Polyol Resins Measured by DMA, Rheometer and RPT 3000

] 2 A/C-0724 (A) Alkyd-0725 (B) PE-0725 (C) PE-A/C-0831 (D) A/C-1106 (H)
A1 N3300 L75 N3300 L75 N3300 L75 N3300 L75 N3300 L75
Tand 80 x 1 hr  0.86 0.78 1.035 0.75 0.8 0.725 0.96 0.725 0.89 0.725

DMA (0.68)
30 (um) 109 67 105 42 54(58) 61 80 82 104
Tg (C) 80 x 1 hr 73(48) (84) (76) (106) (48) (60) (49) (68) (50) (72)
Rheometer (Tand = 1, C) 109 114 130 130 1 75 100 115 119 113 115

RPT 3000 (Cycle time) 5 2 5 5 | 1 3 4 4 3
40 (pm)
* RPT-3000 cycle time<> Wl27] O F TA(1; wg, 5; =7)
J. Korean Ind. Eng. Chem., Vol. 19, No. 4, 2008
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Table 7. Test Results of the Urethane Film Reaction with N-3300 and Various Polyol Resins Contained 10% DBTDL (0.2%, 1%) Measured by
DMA, Rheometer and RPT 3000

A/C-0724 (A) Alkyd-0725 (B) PE-0725 (C)  PE-A/C-0831 (D)  A/C-1106 (H)
TAY
T ]
A DBTL DBTL DBTL DBTL DBTL
N3300 N3300 N3300 N3300 N3300
20 % 1 hr 0.78 1.03 0.97 0.83 0.84
Tan & (0.86)/0.2% (1.0)/0.2% (0.785)/0.2% (0.965)/0.2% (0.90)/0.2%
120 x 1 hr 0.835 0915 1.1 0.94 0.8949
DMA
50 (um) 68.30 67 39 58 82
) 80 x 1 hr *75.21/0.2% *70.55/0.2% *46.82/0.2% *61.02/0.2% *76.99/0.2%
T, (C) (44) (76) (45) (45) (50)
120 x 1 hr 80.22 67.67 56.58 69.17 86.641
Rheometer 97 113 54 95 102
(Tand=1, C) (107, 5% PP 0.25) (121, 5% PP 0.25) (79, 5% PP 0.25) (107, 5% PP 0.25)
RPT 3000 (Cycle time) ’ 4 1 5 3

40 (um)
* RPT-3000 cycle timei= Wl27] =02 HA(1; wHgE, 5; =7)

T &FtolH, o] —37‘}2 AgRolet st Agt AR APFoE oo
3717 Ee] 271 el tig A =7F 1000~100004 €] 27 B Cc
i storage modulus®} loss modulus”} X8 & =, Tand #kol

190 A8E& AspH oz siti10]. il i 3

2.5. Pendulum HEMY ZX7|0) 2|5t 742} S S™¥e| )4\ vl @
Pendulum HEA S47= Foix1 A3hEellA ﬁ}‘%‘ 19} Damp- | B o B
ing #t2 UeEhiEdl AeF7le R Ashikgo] gl oa 1y
Hell whet ZFunkg 3 7w A dho] dojubd s Alwe] '/do] #A]7]
wlEol] XE5717F #ol A3 Log Damping #ko] ¥atA vk 24
2 7AW AK(Rigid-Body Pendulum)®] ZE7hs A muked/dvlag o] ~
A S =Hs= Ao 7 ZFARALL] 3|45 Fio] Tulo] SA]E]
of ZHRlEE A7 =] kg wste] SEeto] Pendulum %)
¥ @
o
I

F71 T 9 o5 3 A7} 5&‘:} ©] Wl Pendulum®| 3|45 F-i i
QlojA Eroko] oIk 2ths pendulum NESEO R IS AL T
£ ZHsto] 2He] sAREYA G Y SAREYA GE W
il =50 A v AgRiskE 574 8 < Qlrh o] REAel
2] Pendulum®] AA] A O 2HE swing Z} T+ HshH Tk

4l HHole] -3-5ko] Knife edge®] Sel thste] Figure

2.6. FT-IR0|| 2|8t #Hs7(2| w5l SXge|

Polyol} isocyanate prepolymer] ¥ll3H]:= NCO/OH = 1/12] 3}5F
| E Z3ete] 50 pme X FAR vhEo] %] &% 80
~120 CellA 20, 30, 60, 90 %! 120 min F9+ F3AA Euke] 2%
HE vhSES 4%k 1 Ao 5732 FT-IR (BIO-RAD Co.
Ltd, FT-165 3)2] A~ EY W3tz ¥zt ﬁi} Z13-°] NCO7]
(2270 em™) 9] FF 0] Wto] w W79 Aags WA W
oz AR Y 2ro wt $18hA RkE-e] SRS SA ST

3.0, S5 MW SHI(DMAY I3t Z3t vie 23
Table 8%} 9¢)] YEl 3|==A]7] gleko] - Z| 253} 2719 Figure 1. Mechanical model of a regid-body pendulum.

35kt Ml 19 A Hl 45, 2008
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Table 8. Test Results of the Urethane Film Reaction with L-75 and Various Polyol Resins Contained 5% Desmodur Rapid PP 0.2%, Measured
by DMA, Rheometer and RPT 3000

A/C-0724 (A) Alkyd-0725 (B) PE-0725 (C) PE-A/C-0831 (D)  A/C-1106 (H)
TAY
T [
A PP PP PP PP PP
L75 L75 L75 L75 L75
Tan & 80 x 1 hr 0.72 0.85 0.75 0.78 0.74
DMA 119 109 71 96 111
50 (pm) T, (C) 80 x 1 hr - - - - -
(94) (118) (77) (84) (78)
Rheometer 110 121 93 110
(Tan?:]e eoC) (108, 10% (121, 10% (93, 10% (107, 10% 116
’ DBTDL 1%) DBTDL1% ) DBTDL 1) DBTDL 1)
RPT 3000 (Cycle time) 2 5 | 4 3

40 (um)

* RPT-3000 cycle timei= WF27] O 2 EA(1; g, 5; =9)

Table 9. Test Results of the Urethane Film Reaction of Different Hydroxy Value Acrylic, Alkyd and Polyester Polyol Resin with N-3300
2zt A3t F ST Ty

el Acrylic polyol Alkyd polyol Polyester polyol
AT 0724 (A) 4% 0822 (E) 2% 0725 (B) 4% 0810 (F) 2% 0725 (C) 4% 0820 (G) 2%
DMA Tan ¢ 80 x 1 hr 0.86 0.976 1.04 1.19 0.8 1.378
50 (um) T, (C) 80 x 1 hr 73(48) 67(28) 67(76) 61(58) 41.5(48) 33(37.3)
Rheometer (Tan & =1, C) 109 109 131 119 74.5 107
RPT 3000 (Cycle time) B ZRhE . —e . s
40 (um) TS TS e v e ~r
ap0724 1.0 4 5K ap0724N33DBTL
- al0725 fr \ al0725N33DBTL
pe0725 / \ LA — — pe0725N33DETL
o EER: - pe0831N33DBTL
- pe0831 o AR YA / \ —— ap1106N33DBTL
ap1106 | e 3
L 8 06
S S
& &
ﬁ = 0.4
0.2 A
TH b st 0.0
0 40 8 120 160 0 P 80 120
Temperature (°C) Temperature ('C)
Figure 2. Tan delta and T, of cured urethane film reaction of desmodur Figure 3. Tan delta and T, of cured urethane film reaction of desmodur
N3300 and various polyols at 80 C for 60 min. N3300 and various polyols with addition of DBTDL catalyst at 80 C
for 60 min.
Fejoj2Alobllo]E B N3300 2 L7585 WA WHE Eok
7k} 50 pm g AR 2438k0] 80 ColA] 60 min z1zate] 29 Ak
W] F Al Tables 6~10°] YERd AZof|A] Tand 3ol =2 Z0] Tand Ftol
Figures 2 ~4°|x = Zskd 9-eg =22 T,9 Tand (Log damp- e ARt 7AA E4o] AR or atttal & 4 itk
ing)3t DMA Z4& ¥k 5 € 22 A7|dA 72 o 3% o Table 6014 H%o] S|=%A]7] §hfo] 2 Eeladt 73kl N-
7} Astweke] 7,2 slo] 7 wo] i e A8 HeA 33007} L-752] 80 C, 1 h 73} ¥ aging time 3¥ F ¥H$-/dS Tan
= e, = o 5 gtk
T, W T} B84 oA 25 Rtt e 49 N-3300748] §E-g/dolA] Tand ko] W £0% A C>A>H >

A3kl FA5 Z7150] Fhunkgol N Tans glol 72ek D > B UERko, L75ske] Wgel A Tano gko] C = H=D >

J. Korean Ind. Eng. Chem., Vol. 19, No. 4, 2008
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Table 10. Test Results of the Urethane Film Reaction of Different Hydroxy Value Acrylic, Alkyd and Polyester Polyol Resin with L-75

(E2<t F3 F 571 T

ESAk: Acrylic polyol Alkyd polyol Polyester polyol
Al 0724 (A) 4% 0822 (E) 2% 0725 (B) 4% 0810 (F) 2% 0725 (C) 4% 0820 (G) 2%
Tan & 80 x 1 hr 0.78 0.67 0.75 1.025 0.725 1.055
DMA ’ ’ ’ ’ ’ (0.9276)
50 (um
(pm) T, (T) 80 x 1 hr 109(84) 88(49) 105(114) 78(76) 54(60) 5573(63%))
Rheometer (Tané =1, C) 113.5 113.5 131 127 100 122
RPT 3000 (Cycle time) =t 0o W= o = =0
10 (oo e =8 e =8 e =8

Table 11. Test Results of the Urethane Film Reaction of Different Hydroxy Value Acrylic, Alkyd and Polyester Polyol Resin Contained 10%
DBTDL (0.2%, 1%) and 5% Desmodure Rapid PP with N-3300 and L-75

A A/C-0724 (A) Alkyd-0725 (B) PE-0725 (C) PE-A/C-0831 (D) A/C-1106 (H)
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Figure 4. Tan delta and T, of cured urethane film reaction of acrylic
polyol containing different hydroxy value (2% 4%) with desmodur
N3300 and L75 at 80 C for 60 min.
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Figure 5. The variation of storage modulus and loss modulus at 1.5 Hz
ploted against curing temperature for (C) polyester polyol 0725 with
Desmodur N3300 and L75 reaction.
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Figure 6. The variation of storage modulus and loss modulus at 1.5 Hz

ploted against curing temperature for (A) acryl polyol 0724 with

Desmodur N3300 and L7S reaction by using different catalyst (10%

DBTDL in BA & 5% rapid PP).
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Figure 7. The variation of storage modulus and loss modulus at 1.5 Hz
ploted against curing temperature for different hydroxy value acryl pol-
yol [(A) acryl polyol 0724 and (E) acryl polyol 0822] with Desmodur
N3300 reaction.
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Figure 8. Change of oscillation cycle of urethane reaction film with

Desmodur N3300 and various polyol resins at 80 ‘C for 60 min.
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Figure 9. FTIR spectra of urethane reaction film with Desmodur N3300
and acrylic polyol-0724 at 80 ‘C for various curing time.
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Figure 10. FTIR spectra of urethane reaction film with Desmodur
N3300 and various polyol resins at 80 ‘C for 60 min.

el
i

- = ¥g

o A
o

[
Elesain

1) 733} A= =
N-3300 Z2]¢ejste] 7 shA 9}
> A (oF2¥ Z212) > H (ol2d &&

=

e oo

il

=u
e

=

ol

=
olo
2,
lo

w C
<) > D (EEol2H=

ob2E Fel9) > B (I Fel) o hgAe] waten] Ee
e 2 FA7F 7P whe 212 wkg719] Aozt 231 oHv) el

h=}
s

3] FejE 0% A7) witel NCO7|¢g) Hh-g-do] wgtom, o
715 E2&0] Aot = AL 15y AAL A7 FH OH17F

Sohetl Yol YAPgelE dlorlal EelE o 371 & Bl 47}
Z50] WA 7] wiel Ncoshe] WhgA AL 7hA &rha e

= =

)

o
=

o

2) 10% DBTDL 0.2%%} 1% 7338} Fulj7} E3He 3] =5A]7)
4% EelE Fiol wE delag ZEjolialolo]E st N-

foix
=

oft

Sssh " 193 X 4 =, 2008

33007-2] WHSAdE sl FRAFel weh &fel7} Wt 1% DBTDL
< 02% 2353 W T,9} Tan 6 kel &3t 83> C>A>H>D

> BEOo R Yeha, Fu7h gle A9 4] e431em 10% DBTDL
1% A% I AFEA] pot lifew W< 11 23} A=zt ol
A g @2do] ekl 1 A3} Tan 6 33 T,%kelA 10% DBTDL
02%% 92 Egfeet 2o T,/ €4 A Jehskor a5
£ FF ARgslA =u Ulef] ol QA Hof ZRAaA] AEhE ste] )
9] Tg7F WAl U Zo& Holm Tuko] Y44 Aslishs 22l
2 Zg 3 Ao7 yoyc)

3) 5% Desmodur Rapid PP 0.25% X3 3|=5A17] §F 4%9
Z8 &3 1759 WA ZTloaHE ZE&(0)7F 7wk,
A7E ZE|e(B)7} AUH R b wkeAdo] =k o3y
&2 SAATL 25 g FHullof wE WA Rort W s &
A= ol FEE9 S|E=EAI]Y] STt BRI, T, A8t Sl
of wia} o7} lorm g o]E Z yejsle] wigAd Aol Hgshd =
< oz wekEch

4) BIEFA] S 4% 2 2% EEE FHERE ET]oLAlon]

2515

o~

_{

A
=

il

o 4
£
)
|o
!
&
o
o
1o,
=
olo

Hr} wgl=1] o= TDI trimer 1%
50| o wgitiy ghkEo)

©] N-33002] JAFN7} 2] nk

@

Lee, . D. Nam, and J. U. Lee, f-¥18}2] o]&3} 5, 166,

gks] fish Sl s] (2001).

. T. G. Mezger, The Rhelogy Handbook, Ulrich Zorll, 156, Cur R,
Vincentz Verlaq. Hannover (2002).

K i, A A] A, 191, W B, e
A F (2002).

. P. 1. Anderson, Polymer Testing, Wolfgang Grellmann Sabine
Seidler, 92, Hanser (2007).

. T. C. Patton, Alkyd technology, 6, Iterscience publishers (1980).

. S. J. Kim, Ph. D. Dissertation, MyongJi Univ., Seoul, Korea
(1997).

o«
H =

i

7. IR, GORER, BHIHEEE 16~39, 63 ~66, SO (1984).
8. Editorial Department of Korea Paint & Printing Ink Industry

Cooperative, 10, 163 (1994).

. D. H. Choi, Acrylic Resin in Polymer study, 86, Polymer Reort
(1996).

. A. J. Wright, Hydroxyl functional acrylics for VOC compliance,
496, ECJ (1996).

. S. J. Hwang, Master’s thesis, Pusan, Korea (2002).

10

11



