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Abstract

Poly(propylene carbonate) (PPC) has many advantages, such as good biocompatibility and gas
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barrier, so it has application potential in many fields. However, its application is limited due to its
low Tg, poor thermal performance and easy degradation during processing. In this paper, Polya-
crylonitrile (PAN) was introduced by conjugate electrospinning technology to prepare PPC/PAN
composite fiber membrane to improve the performance of PPC. The optimum preparation process
of PAN fiber membrane was determined by an orthogonal test, and the thermal stability and spe-
cific surface of PPC/PAN composite fiber membrane were analyzed. The results showed that when
the concentration of Pan was 15%, the voltage was 5 kV, the spinning rate was 0.03 mm/min and
the inner diameter of the needle was 0.41mm, the diameter of the PPC/PAN composite fiber film
was the most uniform, with an average diameter of 1.985 + 0.457 pm. The introduction of Pan in-
creased the maximum thermal decomposition temperature of PPC fiber membrane by 20°C, and
the specific surface is increased by about 5 times.
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1. 5|15

BEE Lo PR R R, o A RHE 45 AT AR W8 7 RS R 1 (R B, 07 ok B IRV FE A AR S S L[ 1]
BRLG,  K 70 K J B 53 AU AL v 4 7 M RE R e w8 2 M R SRTHD S T 0 RSO AR . SR TR ik TR TR
(Polypropylene carbonate, PPC) 2 ¥ % P ot Al 8 A ik L SR 45 1 T AR W) B e 2 v 0 P RH 2] o e i
KL AR BEHAE T SR 2 R, AT AEIRER, £ —Foslm Skt o T A0k (HIEER T
WARBA S, BB ARIR FEAE 30°C~40°C, SECREMPIMESE )% eae 2, LIRS MM, REIT &
AP RN 3] [4]. 400 R P EETRIRES A e E i WA 1) FERl R SOt . ekt U 2 R A
SRR EAER, ERFREH R O LB R A Y R A B B R R Y, s T PPC 1)
J1RREEE G (HER SR, PPC 7RIS AILIRIS R rh & R AEBEAR[5] [6]; 2) BRHEgTZLctE. O
BITE R SCHER[7] [B]2 K ARG S PPC KRB HILRM T NRAAE i, AEdEdFhgie LE
il AP YRR . 17T VE R AR TR R ILIE N, H— MW EREEN . RGNS A G Tovker, ik
B L PERERN D RE R e IR i, R — MM B g 2 R RL[9]. Rk, ASCiEPRALfife iy
6F PPC AT M, SLBEH F 9 2 () A TR NG P Al Bl 2 PR B W97 22 W05y )it in FL R 977t 4T 4
Ja, W EAIR A, W& A AR H B S ARG, AL I
T P 27 22 (VR SRR HR R TR R B B R K3 G 2 AN BL A5 . % PPC Al PAN RIS &4
A LA LT 2275 %% T PPCIPAN A LF4EIEL, @I T2 S H I RS ZE AN RET 2,
I Fe g R R BEIEAT AT

2. SEEEERSY
2.1. SEEeMR

BN ERIREG(PPC): ¥ T84 9.12 x 10%, 0 T4 A 5 8 9 1.3, WL & MFEF IR TR A
BHMRE(PAN): B9 T8 6.51 x 10°, JM WA TRHEARAR: & HE(DCM). N, N-
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HIHZ(DMF): 2 Biratl, o [ [ 254k 245 4 7D

PPCZ5#) =, PAN%E #)3%,
2.2. PPC/PAN E &4 R RV &

1) PPC £F 4R 9122 1.2

b AT S B0 H 52 il 4 PPC £F4ERE I IS 22 T. 22 80[10]: 97423k EN 10%, HLEN 13 KV, i
JHZ N 0.05 mm/min, £k EA 0.51 mm.

2) PAN A4 9122 1.2

Wit Lo(3%)IEAZ B A2 ] 4 PAN L4l tEyi22 T2, HARSHOAY W& 1. %t 9 % PAN
Y T2, REES 2R R R . RTRELM =4 Sk SR, Y45
JER 25°C, YiLLiRE N 40%~50%.

Table 1. The level table of orthogonal test factors
1. EXRWERKTER

SN A (Ji 2R %) B (§FkM1%) C (%) D (¥i22 i)
K1 13% 0.33mm 6 kV 0.05 mm/min
KF 2 15% 0.41 mm 4kv 0.03 mm/min
KF 3 14% 0.51 mm 5kv 0.01 mm/min

3) BEH4ERM Y412
fifi5€ 7 PPC Al PAN Wi T2 5, mnlleilwidhas sz, I LH0E i Y722 44 PPC/IPAN &
EAHERE, i 1R

PPCHi 24 Bl E PANZ; 29

kiR

ETER

\ K

et s FEL R

Figure 1. Schematic of preparation process of PPC/PAN composite fiber membrane
1. PPC/IPAN E& A4 ERHI £ T ZE
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2.3. FYERREGEH . EBRRIES MEREMIN

1) &5 HERLE

T B I R AT A A ([ Bruke AT, Vertex 70)i) ATR Bt AExT £F 4B 25 M EAT 59007, 4%
HEN 4 cm™, FHETE FE 400~4000 em o SR FH 37 % B4 3 LT R 4385 (Thermo Fisher 4 =], Thermo Fisher
Apreo S)X il # (1 A7 4 ORI EAT 23T, AR R R 3R T EA T 5 4 A0 3 10 s I fa £ 10 kV,
Hi Image-J BAFGETHEF4E 0 BRI R I EAR

2) PEREMR

PR RPN REFI I AR AL (GEE TA A7), TGA QS0)BEAT /M HT, FREL— R ERIL e, 78 N,
AU, WETHEEE N 10°C/min AT KRR SECE 7R B 2 LR A FLBR 2 A (G 1 REES A A
Nova 1000e)H & i LK 3 h J5, AR BT N TR PRIR, AR 4 IR B A5 R 2l ik A H S0 & J5 13 BIRE
mm T EE R A
3. ZEREITL
3.1. PAN 1E3ZiR I8 434

MR R K4 1 i85 — 51 PAN £ 4ER5E, FI F Image-J B5F 4R 4 (1 41 2 BRI T I = A 41t
DMTYTLLIIRTE(A) B NAE(B) HLE (C) R4 2258 2R (D)5 £ 5 T 2 SR 4T 4k BLAR A0 AR (IR, TS
G RN £ 2. R EIY 4 T ESHNR R ERINFA: A>C>B>D, RIRMTETERN:
A2B2C3D2. [, PAN £F4Efil& it TLZSH0N: PANIKEA 15%. 413kM4E8 0.41 mm. HIEN
5kV. ¥izzig#y 0.03 mm/min.

Table 2. Analysis of diameter results of orthogonal test
2. EXRWERERN

SIS A (%) B (mm) C (kV) D (mm/min) £ 4 H 4% (um)
1 1 1 1 1 5.583
2 2 2 5.252
3 1 3 3 3 4.896
4 2 1 2 3 3.282
5 2 2 3 1 1.395
6 2 3 1 2 2.616
7 3 1 3 2 1.671
8 3 2 1 3 2.977
9 3 3 2 1 5.928
k1 15.73 10.54 11.18 12.91
k2 7.29 9.62 14.46 9.54
k3 10.58 13.44 7.96 11.16
R 2.81 1.27 2.17 1.12

FRFER A>C>B>D

AL A AsB,C3D,
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3.2. PPC/PAN E & A4 ERN IR 4

2 SWfE T PPC L1 4EE A PAN LF4EI 442 T2 )5, #1451 PPC/IPAN & & 21 4R i34
BT, AT DA 45 R AT 2 i 25 Ry R TR, ST E AR N 1.985 £ 0.457 um, FEiERE HAE AR M UE B PAN
(5] NTT LA PPC 4 4EfE I PERE .

Figure 2. SEM of PPC/PAN composite fiber membrane
2. PPC/IPAN B & A 4R RIF AR IR E

3.3. LI5hEE AR

K] 3 5 PPC ZF4Efi5. PAN 2450 PPC/IPAN & 4 4RI £L A6k, W] . PPC HLAFAIE 1547 7
1735 cm &b A FRIE(C=O) I 4 4R Eh W i, 1220 em &b 5 1060 cm ™t b3 il J9 ik S Bk (C-O) i AS K
(A5 R Sh R S0 5 X R HR SR AU s PAN LR AR 1% 45 4 2240 em ! 4L C=N 1 1447 cm ' 4bf C-H
AEIR BN . 75 PPCIPAN H AR, #EA X Lo gadRah iR i, F % & 41 e R B Fp SR 54
PSR .

PPC/PAN
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Figure 3. FT-IR spectra of fiber membranes
3. FRIAHRMIINEEE
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3.4. MRS

REmrdae W AR A EENIE SR, Bk, FIH MBSO A R e it
AT [ 4 RAF AR YERE I e Bl 2k, I T A4S 2 PPC ZF4ERE ] Tosoe ¥ 205.12°C, PAN ZF4EJE
1) Tosoe N 310.50°C, PPC/PAN KA 4T 4E R Tosee v 217.08°C - PPC/IPAN K& 4145 1A P AN e K il
W, Zp 9N 243.17°CHI1 284.16°C, %f%i PPC HI PAN WFhZH 2y, Rt & 4T 4EfErh PPC 20 23 i e K #4
I RIS B PPC T HEE (Tax = 222.21°C) 51 7 20°C, UL TEHT PAN 5] A #7153 PPC £ 4 (1 A Fa 52
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Figure 4. TGA curves of fiber membranes

& 4. NREIFLEER TGA fhik

3.5. LERER 4

H YT LLVER S AT R T B A —, R EA R R B AR RE, AT CE S HTEOR}
BT E S TR BRSNS E T N T AR BRI A R PR ) A
EEAR IR RN P o HL A V22 WD B R A 2V e P AR AR KRG o A SR 95 XA i P LU R T AR E AT 0K
ZEJLR I PPC LR 4RSI LR A 5.981 m*/g, i PPCIPAN &4 41 4E (¥ LL R AU 29.675 m?lg, H 4
LFUERE I LR THIARZ) & PPC £F 4K 5 %, K PAN (M5 N3 PPC £F4ER I LL R HAIE K, T
HURBRPERE, DAL YE . MR PR AR B B AL 1 AT RELE

4, g5ig

A IR A I E PAN A L 25, e Y 25 R 5% T PPC/IPAN B & 4 4EfiE,
FX HILA R REFEAT IR, 73 H DL 45k

1) IEACEG TS 2T PAN £F4E 25 22 (R R TN 912K IE (A) > BE(C) > 4k Nz (B) >
girefiF(D): MM T ZTTEN: ABCiDy, RIERAEM LESH: YIRS 15%. HEA 5 KV,
kAN 0.41 mm. 5223 % N 0.03 mm/min.

2) PPC/IPAN & & 4P 4EfE L A% I Fh PPCIPAN 52 & 4T 4k & 45 40 PPC A4l PAN H B B 41 ) f
ARPRBNN I, UFBHTE X B A R PR R SR RS, A RN R .

3) JEIS AMERE AT R I PAN 5| AN$E5 T PPC 4F4Ei i #adasett, [ PPC 414k i KA/ iR

5
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P 1 20°C; T LR A A R L PPCIPAN &2 & £F 4k (1 LU R T ARZ) 2 PPC 14 5 fif. 28
L YEREAT DN T EARE . W AARE, B2 Ok A 45

E&WE

WL R B R4 T5 H (LQ19E030014), 3 M~ Fi 8 A SRT Wi H .
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