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Abstract: The fluorine-containing modified polyureawas synthesized using PTPE-diol in order to improve the film prop-
erty. The weight-average molecular weight of the prepared PFDI was found to increase from 2480 to 3170 with increasing
PFPE-diol content. The C-F bond of PFDI compounds was confirmed by the *H NMR and FTIR, and the intensity of
C-F bond decreased as PFPE-diol content decreased. As aresult of increasing fluorine content, the film synthesized from
PFDI and hardening agent showed that the characteristics of therma stability, weather resistance, chemica resistance,
stain resistance and abrasion resistance were increased. However, the performances of the adhesion strength of the coating
film, the hardness, the cathode separation, the tensile strength, elongation and tear strength were relatively decreased.
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MZ. E2A F7H perfluoropolyether-diol (PFPE-diol, M,
=1500 g/mol)> FomblinAl #|F-S Y3k, 90°CellA] 2
AlZE &< 2%k, A xsSth Poly(tetramethylene) glycol
(PFTMEG M,,=2000 g/mol, M,,=1000 g/mol)2} Zz]o||2H|Z 7|
polypropylene glycol (PPG, M,,=2000 g/mal)> KPX chemical

AtellA] F43FA5L, 60°CllA 28|7F E1F 7t A3kt
1,4-butanediol (1,4-BD, M, =90, Tokyo Kasa Kogyorh<& &
FWZ71 7 AFE Z2~39] 1,4-butanediolZF calcium
hydride(CaH,, Aldrich, 95%)5 ZAH-$17] 3ol A =3l
100°C, 10%torr 73t 3lollA] 8AI7F Rl § WSR3
t}. o]#5A o] Ax]old|o]EC] 1,6-hexamethylene diisocya
nate(1,6-HDI, M,=168g/mol, NCO 3+# 49.9%, bayer
materid science)s £ A AElE WA glo] AME-st
St} A= aspaticester amineAl?] Desmophen NH-1420
(ZFE 100%, B 276, I = 1500 mPas, Bayer Materia
Science*l)# Desmophen NH-1520(32& 2 100%, 2% 290,
7%= 1500 mPas, Bayer Materid SciencerhyS E315le] ARE-
sttt

Ez2[o|2Alofd0|EL] &M, B4 v]F Ze]o]ii]on]
o|E FHE T3] 918kl PTMEG 322.0 g(0.16 mol),
PPG 322.09(0.16 mol), 1,4-BD 13.81g(0.15mol)Z} 1,6-HDI
342199(204mol) S WS E=E 70-80°CE frA| s A
NCO(%) TS 129~1320 % ure 5 1A)7F Bot <Az}
Wztated polydiisocyanate-adduct(PDI-adduct)Z AT},

SAEEH| mME Hd Z2(0|AAOH[0|E &Y. PFPE-
diole] $F#S- 100.15 g(0.07 mal), 200.31 g(0.13mol), 300.19¢
(0.20moal)e.2 W3A7]7 NCO%E 1318 Fg3t7] 913}
o] 1,6-HDI 344.04¢(2.05mol), 347.40g(2.07 mal), 350g
(2.08 mol}e- 7}7+ ¥ar 70~80°CE 2X]7F Bt whe-S zlsj&}
o] fluorinediisocyanate-adduct(FDI-adduct)&] £ 44 27}
U= ST vhe 2] A8 E W=l PRPE-didl
10wt% M3t WA EEjo|aAloR|o| ES] whaE ui ek
PFPE-diol 100.15ge] E°1%F S7Hlel PTMEG 271.09(0.14
mol), PPG 271.0g(0.14mol), 1,4-BD 13.81g(0.15mal)<,,
PFPE-diol 20 wt% 35k B E]o]arjopdlo] EL] wigta
< PFPE-diol 200.31go] S°17F 57 PTMEG 219.249
(0.12 mal), PPG 219.24 g(0.11 madl), 1,4-BD 13.81g (0.15moal)
o] ZA° =2, PFPE-diol 30wt% -3 A Z2] o] A ol
o] E 9] ujge PRPE-diol 300.19g°] Eo]7F F7+A)
PTMEG 168.0g(0.08 mol), PPG 168.0g(0.08 mol), 1,4-BD
13819(0.15mal)e] =&z}t g5kt 0|59 whexzt
I} GA 4GS FA1AS PDIl-adducte] 73-9-9F 27 &) &
B3k 2z Ak polyfluorinediisocyanate-adducte] 2] Ze)
™ (PFDI-10C, 20C, 30C)2 zHzh Ait}.

Z2|clotel Aol M=, Zejf-dol A3 flet 43}
A o] wi g A | (wtoo) = EFs ). 1000mL PE A|2
o] ujo]7 o) o}l FFo] 27921 A 1 o}AutE o AHE
(Desmophen NH-1420) 29.0g, o}1g&o] 29031 A| 2 o}~
v}¥] o] 2~H| 2 (Desmophen NH-1520) 1869, ¥4 (BYK-
054) 0.3 g, HEA 97 (BYK-306) 0.3 g, {4H (BYK-110)
030, & &57(SA-1720) 3.0g, WAICHRS] EEFEFSAI=
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Table 1. GPC Data for the Modified Polyisocyanates

Type M, M, M, My/M,
PDI 924 2481 6932 2.684
PFDI-10C 018 2643 9501 2.879
PFDI-20C 984 3133 10516 3.183
PFDI-30C 991 3174 10963 3.203
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Figure 1. '"H NMR spectra of PDI and PFDIs: (a) PDI; (b) PFDI-
10C; (c) PFDI-20C; (d) PFDI-30C.
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Figure 2. FTIR spectra of PDI and PFDIs: () PDI; (b) PFDI-10C;
(c) PFDI-20C; (d) PFDI-30C.
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Figure 3. TGA thermogram of PDI and PFDIs.

Table 2. Thermal Analysis Results of PDI, PFDI-10C, -20C,
-30C

Temperature of thermal analysis(°C)
100 200 300 400 500
PDI 137 524 49.07 18.52 8.74
PFDI-10 0.69 4.64 34.08 36.39 352
PFDI-20 0.31 0.97 23.37 51.16 5.77
PFDI-30 0.23 0.72 6.08 71.43 3.04

Sample

¥ PDISH PRDIRS] B4~ ol mE 9254S TGA
48 Sa) gelslsit). Figure 3(@E PDI2] TGA curvez
PDI= 150°C -5 A5 o] F431A 7Haste]
300°CollA 49.1%¢2] Hd] EFF 1Aage] HUXE Ve
Act. WhH | PFDIE PFPE-diol $Hko] S71er= A 14
T7re] L) Adslal ok AEE BAE 9s) A5E9)
TGA EF% 7H4&S 100°C 2 FEsle] Table 22 A
itk B4x0] kS 10, 20, 30wt%eE HSkAI] PRDIFS]
Qe 74342 300°Co|4] PFDI-10C, 20C, 30C= 7+t
6.1%° I3t} o 5 TS YERA 400°Collx= 364,
512, 714%% ztz} JEpt) o]yt AxE F3ts] wa
PFPE-diol o] PFDIS] €4 Aol 32 3L U=
Ao JhhET) e

734 PDAS ARE-3F PFDI =2ke] 84 9 B4S v

SR, T8 7S] 8] BRIE W2 A]=211
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Figure 4. FTIR spectra of PDIA and PFDIAS: (a) PDI/PDA; (b) PFDI-10C/PDA; (c) PFDI-20C/PDA; (d) PFDI-30C/PDA.
Table 3. Physical Properties of Anti-ozone Coatings
Physical property Unit PDIA? PFDIA-10C? PFDIA-20C° PFDIA-30C?
Adhesive strength N/mm? 2.8 2.7 29 24
Hardness Type D 52 51 52 48
Abrasion resistance mg 13 12 8 6
Chemical resistance
2% Sulfuric acid solution wit% 31 32 23 21
5% Sodium hydroxide solution wit% 49 30 25 19
Chemical resistance Pot-life min 30 30 30 30
Curing time min 120 120 120 120
Cathodic-disbonding mm 9.8 10.2 9.3 11.7
Accelerated exposure-discoloration AE*ab 15 12 11 1.0
Bending resistance - Good Good Good Good
Tensile strength N/mm? 16 17 16 15
Elongation % 112 108 102 98
Tear strength N/mm 69 71 69 58
Pollution resistance performance Degree Poor Good Good Very Good
Viscosity cPs 1400/- 1200/- 1000/- 800/-

2PDI/PDA-4. "PFDI-10C/PDA-4. “PFDI-20C/PDA-4. “PFDI-30C/PDA-4.

N- c 02 AFAFo= ot 2

(PFDI -10C, 20C, 30C)%} ﬁﬁw
A1 (PDI) 419k PDA-4S &
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Sample Blank After Xenon treatment After rubbing test
a
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d -

Figure 5. Surface photographs of coating films after Xenon-arc exposure treatment for 250 h and after rubbing test: (a) PDIA; (b) PFDIA-

10C; (c) PFDIA-20C; (d) PFDIA-30C.

PFDIA-10C > PFDIA-20C > PFDIA-30CS] o412 7hhsh=
e B3, PFDIA-30Ce] 7 =(Type D)7t 482 71 &
o FAE Z2AHF o] AthHog AFYS Uit 3ekAE
g AFM = 2% FAF 8T} 5% FASRER 8
o 304 FA|ste] I A A A 739, BT
o] F7Igtel wt T gl 7haEoe] WsleHde] 7t
3 e AL & 5 AUk Tuke] BReE 24 N/mnd
3} S=ut)o] ukg] WAL 11.7 mmE v ko] HAE
= AU, Q= AFE B A= 7AE =
A% 747} 15 N/mn, 98%, 58 N/mm= vehfjo] B4 94
o] ko] S7Istel wet FAIFA 2} B4 f4e] I 10,
20wWt% FHreh Al e Blaste] FTA o2 Edo] "ol
e & & ST

AEe] Y5798 ERIsh] 218l Xenorell 250A17F 5k &
A} 3 32 A3 Figure 59 7o) BT %353 A= B
ATk W] Aoz gRlsl] 98l MaAE o83t
4313t Table 3 2 Figure 6914 o= upe} o],
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AE*ah
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141
izt 1
11
11t
10
10F
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Figure 6. Yelowing(AE*ab) of coating film before and after
Xenon-arc exposure treatment for 250 h.
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