57 %
2024 4F 10 H 20 H

10 . 1-8 Y2 KR

Insulating Materials

Vol.57, No.10: 1-8
Oct 20, 2024

DOI:10.16790/j.cnki.1009-9239.im.2024.10.001

hE 4SS TM215;TQ323.7

FZeBEFERRITES XS ERH & PN AR

&, HBE, A, Ekb, xen

MAAF L TR SR WAL TR A A K H TR TS,
A F  100083)

Fmihs, &

(PEBRAKRF (L)

OB AU P 40 28 SRR 75 77 2 R DA e S 20 75 7710 1 7 P DR 0 552 £ o) 3R 7 2 A0 3o At €00 395 79 SRR 0
Jie (P il it v (R F 7 5 LR E 8 o 3 USRI T AR - M iR (G VL) S Ll B4 — ik (DMID) L e — & 7 e i
BT (Cyrene™) 45 43 €4 15 77 A ATF 50 BUIR 2 JCTE P S 3 v f0 57 P ARG 400 o 5 % 4 €20 Y5 7). PTVREFBE 1) 3 v ) A SR
JEAFAT T R,

KR IR) : TR W v 5 ) SR R R 5 - T PN I 5 S L AR — PP 5 — S e i B

=

i

Application progress on green solvents in synthesis of polyimide and
preparation of polyimide films

LI Duanyi, REN Xi, HAN Shujun, QI Yuexin, WANG Zhenzhong, LIU Jingang

(Engineering Research Center of Ministry of Education for Geological Carbon Storage and Low Carbon
Utilization of Resources, School of Materials Science and Technology, China University of Geosciences,
Beijing 100083, China)

Abstract: This paper introduced the research and application progress on green solvents in the preparation of polyimide
from the views of the classification, manufacturing procedures, solvent composition of polyimide films, and the application
status of green solvents. Emphatically, the current research status of biobased solvents, including y-valerolactone (GVL),
dimethyl isosorbide (DMI), and dihydrolevoglucosenone (Cyrene™) and their applications on the preparation of PI films
were presented. The future developing trends of the applications of green solvents in the manufacturing of PI films were

prospected.

Key words: polyimides film; biobased green solvents; y-valerolactone; dimethyl isosorbide; dihydrolevoglucosenone
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Fig.1 Typical manufacturing procedures for PI films

2 ZREBRFIERDITERNES KRS EES
ERRIN A #ER
2.1 ZREFFIEN
VA TR AE 1) A v P R SR G A B T T A T R TR
B, AR E BE & B IR R e
X B 4 PLEE S TS0 e M e A B I sE i .



2 v 45« CE VA A SR U 2 5 1 A ) 5% v £ 18 P 0

FUBIREVE B FE P VR0 b A A F B KT
S8 I5) 2 0 T B PR e A M RE T AR R o S C U R L
PRI 358 A 05 B 5 7] T FR SR 7 5 48— 2806 IR 8%
BN 65 B o T AR R A, I T K F
T2 AT R R FH B3 18 J AR IR n] 58 A B
I —RANEN . SEgENAMEEFIEE, 4
VA B ARIE R A G AREEVE AT A= ) % A
DA K ] A7 AR FH 50 0, K BRI SR AR B T
s DA S HE S A ML 7R L A% b AR AP, R Ut A
HPP A4 &L o (1) 2k filt 5 52 FH BF 0 30 4 ok 7 %
W1, J CHIEFARI 5 R Gt 7t 1 LAKAE A
F £ PLAMORE) T2, Al AT 1 St b 7 40 51 DLZK AN
& 8 A LI 00 145 () PRI s FRDRR 12, G 38 2 BT 70
SR G 43 ) 22 R ol Ak B B8 Ak [ 1 PT, AL HE
Kapton®. Upilex®. Avimid N®. PMR-15. PETI-5.
Ultem 1000", P84" 45 ¥ /K #H & i . & AT T W5t o
55 4% 45 1) R I SRR AR R UG IR AN,
TKAR A BT 2R KV PR DU R AL & 1 R A 6 A
Wit 505 R R AR AT R A iR (170~
210°CH A €0.138 MPa) 25 14 T il 13 H A5 PLH i o
2 & I RENAR B, B LR = RAKMHEREE T8
] £ 14 PR JE (1) 23 7 5 T I BT 4 TR i #5577 2%
P e 55 W] IA B SR H AR A HLIE R T 26 4% A i
Ko bR S 25 BN K AR A B PT A R A Sk 1) T
WAL ARt T REFIZ % . KT LLKIE NG
A2 PLIY L2 8 2 A il , A STHE A FE B
W AR A EERE P B R R ] 3 R AR A
LA IR BT 4R . 24 T LAEMRA
MLER B ) B0 48 p- R (GVL) 57 L AL — H
fik (DMD L f — & /e Jie i %) §% i (Cyrene™) [ #1711
] 2% 2% 2k o X S AR ) A SR N O R SR AT AR
DMF.DMAC . NMP 5 4% 4t A7 1 2k B P F ot 1 14
FHIRLF T P 1) 3 403
22 ZEBFEFIEPINAEE KRS EEHIE+ AN A
PIRREH T3 73 7 45 04 B R R P 5 75 7T 52
T Mk Ak P v FEL S 3 [ TR CE AR P S HE R
WO B K E IR AR E S 07 ¥ B Rk
BR o a0, AR T T AR AR BUAR v R B, PT
JEL 1) 3 FH ¥ R A S SR B A ORI AR 5 o 5 5
RAETTTH A% St PLEE B 3G T2 Hp 2248 It PAA R
X A v e 2 A% g P JBE ) G A, DAL SR A ) 0
FVELAG 5w 19 A DL R AR A R 9 R DA AR e

F2 AREIAEF R Z PIAFFIEXTEL
Table 2 Feature comparison of preparing PI via

different solvents

bR PLEI %% JKAH PL# %
X Ee 5 H . s
0 CEHLEHD OKHHD
A ks & % (R T8 2%
i i T
[i] Iz 4k 34 R AL TR A T ] A
Tz R AL R L I W A% Ak
Lty i B Al Rk T3 REN
B g ] SR TTE
b 1] 5 DSl
ELE %Jnuﬁli%) }ﬁﬂ‘tﬂiﬁﬁi
basnlls 4sl il 2 ik il 2 b
U R R
7 / (Cyrene™) )
T W T //’LMWM
5.3 PR T ~
w—< e
i e B A L
e @vL)

WA T > S

Tt ~Fifi#(DMI)
: o ma RN
ﬁsi o [

AR GER

%
> iy > W
E2 BREYVRABNGERTHMALR KR
Fig.2 Types and sources of common bio-mass

organic solvents

P17 55 11 it o 5 W M 5 5 7K & T, B A PAA XS
IKVRI R RURR, BT DA SR P 1A 9 77 B AR AT BRI
(R 2R AN 25 K B T AR () T T, — Mk Ut , PAA
(176 25 20~30 MPa’*, Hi2 48 “ A LU AH V7 R 2, B 4
(085 90 9 AR — MR SR AE LR VS BBl P o T [R5
JE IR ER M E R AN R A B, 3L DL DMF.
DMAC NMP J A3 B8 PE IR 5T 7 1 3 550 42 H Al
NEEAR IR R . PR it VA ) R B E gt
HEA B S H R 3 Fis.
221 yJXANIEE(GVL)

y= AR (GVL) 2 — Flt LEF 4 35 ke 4R Ji k)
i3 [ 2% B AR P T R, B AR A R TR R
S RF M. GVL 1] % f# PES. PSU. % fi 90 £ M
(PVDPF) %5 2 P il M = 40 7B IEY7 . SCHR[48-49]5%
B, Bk F GVL AR i FILE i % PMDA-ODA #!
PAA I A7 7E PAA Mt DLV iR (015 50, B b4 HH 7R
S SR (HBAD -2k 45 7 CHBDD ¥ 71 %] Sk AR I
A PAA & B A B IE IO AL BB, . BRI,
GVLE R — P A B 52 R BV 7, 2 50K HE



AR

2024,57(10)

®3 PUBEEHIER RN REBESZERTINEY
Table 3 Common solvents and the potential green solvents
for PI films
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