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Surface Wettability Controllable Polyimides Bearing Long-chain Alkyl Groups by UV
Light Irradiation
Abtsract:

The soluble polyimides were synthesized from the several types of diamine monomers
having two or three long-chain alkyl groups (carbon number: 8-12), aromatic tetracarboxylic
dianhydrides such as DSDA, and DDE as a diamine co-monomer. The thin films of obtained
polyimides were irradiated by UV light (Amax; 254 nm) , and the contact angles for the water
decreased from near 100° (hydrophobicity) to near 20° (hydrophilicity) in proportion to
irradiated UV light energy. From the result of contact angle measurements and the result of
surface analysis such as ATR, XPS and AFM, it is recognized that the hydrophobic long-chain
alkyl groups on the polyimide surface decrease and the hydrophilic groups such as a hydroxyl
group generate on their surface. Thus, the surface wettability of polyimides bearing long-chain
alkyl groups can be controlled by UV light irradiation, and these methods are expected to be
applied in the field of printable electronics.
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Figure 2. Synthesis of polyimides based on diamines bearing long-chain alkyl groups.

3. fERLER

BoNTRY A I NEBEASOEIRRIC RT3 28 A OK) D2 L% Figure 3 IR
T. RETAIARKEZEERORY A I NEEO UL A Y 80° Rt Td D DITxf
L, RETAXAVEEEAT DG, BAIT 100° AigOME R, EIREE I E
BAMEEZRTZENHB L, ZOBAKEIZZINGDORY 4 X RIZEEND 23 KDOE
BT XV EOBKEICESS b ExbND.  HU A I FHEEREIC FH40
(254nm) MR ZAT D &, BE TR L= SR 50> TR ITRE < L, &
LB R E NS T2HE T, HA 20° < £ TRAMICE Lz, SEIMRIREIC

73 2012



FoOTRBETAIAVEERAR) A X RIFET D AT IS, 7 b, =—7 vk
Bl ENUIMTE A, KERE, DARFIINVELRCIRY, RN A I REEIBAREIC
ST EWVWIFENPHERISNS.

Q 0, 0 o
(o]
s 0 DSDA &;I:T\K:[g
[¢]
Cyclohexene-DA © 0 120 |

CHy O & 100
2 N
120 [ :
| —o—DDE g 80 = ~#—3C10-PEPEDA
— - )
o, 100 ~#—3C10-PEPEDA E \ 3C10-PEPADA
[5) = 60
B g < . 3C10-PEPADA g ;W —@—3C10-PAPADA
< =
B q‘\v\ ~8—3C10-PAPADA e 40 —\ - =>¢=3C10-BPPEDA
g = 2C8-BPDA
) 20
S 40
=
2 0 :
= 20 0 N
0 . . . UV 1rrad1atlon energy [J]
0 2 4 6 8
S OCrofag OCioHy OCighzg
UV irradiation energy [J] o Caghz10 A OCioHa || CroHz1OL A\ OC1oHs1 | | CroHiO~ A OC1oHz1
o 0
c-0 Cc-0 c-0
0\# 0o o o N-H
120
o [} N-H N-H
5 100 l , c=0 c0 c-0
%‘J 80 ’ HoN : NH, H,N t‘NHZ HZN‘C*NH2
g — 3C;-PEPEDA 3C1o-PEPADA 3C,-PAPADA
- ~—o—DDE
g 60 - OCry
£ > 3C10-PEPADA CioHaz10 oc 1oHz1
=] HoN
S 40 4 »  —@—3C10-PAPADA : Q/NHZ
|3
5]
£ o=C
0 T T T ! Hzmcx—Z >—cxH2xﬂ

c=0
0 2 4 6 8 2C4-BPDA (X = 7)
2C,-BPDA (X = 11)
P HoN NH,
UV irradiation energy [J]
3C,-PEBPDA

Figure 3. UV irradiation energy dependence of water contact angles of polyimide films.
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Figure 4. Surface analysis of polyimide films bearing long-chain alkyl groups
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