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MEERGAENFHENSBESHE"
BEA LHE”T REg IhK Ené

(ARRTYRZETER HIE 230009)

B B HARgGEAEETHRAERBA%E. FE 005 EE (A-stage resol) ME Z BB (PVA) E AR
BT TR RS SOCHE A 1 b, HE BB (PR R B PFAPVARBILS 12 WEMERILRT
BB ET HTAC R, BRANSEERY T 200 m. ABHXFAMB R (FESEM)REH LB THAENER
MaBESs RO EEURIEET ,E 0T FALHESHMBA EARALE, PSR .

8N aL MERSREES

BT R— M & BAPOKTENPFTHE &
KRG LEAR(TY B BFERALFIETHE
HHBRENLTINERCKHEE RN, MBagER
AT EERT AT 100 ' B THRRHSF
#HRAEED BEMEFERXHLRER, A ERE
7 100 nm W £F 4 bb 3 T AL A 3K 100 w' /g, B M AE
SRR N T EE ) AR ANRD Y [t
PHEEYEEHHS BEEAHME T HGE
RARNFARR, BMERZERYTENELE.

MBS ERFUMRAITLE, BB —F5
MEFR R, B0, B 2500°C K BP B A EL
XA, (X2, HRFFEREFNER,
FERBEFSFT  BH RIFHERERE, &
MR REVEREA BT Am e HikE
BITIZ FAAVE B KT 4, B KA AR, T B AR, Tl
Bi kMR AR EHBES, EFHEH T
WEETEERAY BRIERUBB AT,
BETREFEEEENERENERY . HX
TERARE, HMAERLTEPATLUEZHEA
AMBEERL. TRARCEES, BAEEHT, K
G BRERERFESERUEREAER
ZALERS EXNBTHARMAR, EEREEHE
BREF 4k (AFC)™ ik, # R g B AR o] 4 & E 2
PAEME SR REERTEHRLEESGE
J, AT RAEEA & R E AR, R & 8 kAT
4 RE\ESICHIRE, BRARERAMBES
BOEOENBSE BYERAYRBREMNEL
WRRSE AR 2 R 8, & i B 4wl

B A TEABYRT RS T BRBIRZ AR
BTG R R ERRATHITHGE,
BRTHAM BT FRXX T EMHELIER
ASh—EH RIRE S TERE IR —KEE
il AR ET 4E Y T LR BT

1 XEHS

1.1 REMEH

BLEB(ERAEN1750250), PEEHE
B AR R AR R 8 (AR, Rk
WAL T ;BB (A.R.),37% ~40%,] &K
WkHEEAT ; SELHAR.), THBEM
T T .
1.2 £RIFE

FMMBERESRGTHE SR EY
BEIRE N 12, RAF A", S8 g ik
7, pH EHA 9, KBRS A2 % 5 h. I8 Kk
FETRIBE . PYA IR E R 10 wi% 86 H 13 8
FIBEN PVAEARKRILES T 0CHEH
THA W BABE ATHL HYOGRERRE
B, BN, EMESAR. TELRSHNT ,E
ZREER 20 kV, BB E R 10 e, AL R
0.8 mm HHBMBNTEEZRT THR24LE,
TE 150°CF &1L 1 h B o] 13 BIBYEE 47 4 5 T 1B Y
A AT 4 7 43 31 300,600, 700°C T 440 38 10 min,
AT .
1.3 BERLIIH

A FESEM MLEE AF] PF/PVA G & L 547
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%O HBRARBERCENSENERMIEE
A HRENRSALBRERIL BRI AL
FEW.

2 SRR

2.1 PF# PVA RBRUETHHRESHEN

PVAXIBIEBEABENESEEEFEN.PVA
(M, #257 80000)EER FEERIER, EEBRE N
KMEATERASSE BEHSSHERLS , REM
P E LT, AT TE B R 4 4 R O R B AR IR Y
BAOEMRK, RAEIELE ARURESTFTHMK
W ERRHNEGIERT , AEE RUEZLR L
4, HEBTE AR /D R VTR ,

HE 1A UES,PF5 PVAREL R 2:1
o AFENESRANE, HAAR -, TE S 4iE
HHEEHAR  EEZEERATEE(H 12). B 1(b)
EE 1) B K 5000 FHER . TLLED,
B ENEFARBE, ARFENKERE,
ER—fPRER . MAE 1) LEISENE
HARRHS HHNEREHT 1 pm, MAKER
MZE 200 nm UF XFHARW=ERBTHEHE
BHEEIE, FHE D EROREHEX R, F
BEBRZODEERHONSFR, FUFEENT %
HHEAY SHNFEEINEIBZUEHBRERES
T, EENTRIES , PVA FHSREFHA
HEEHB R EERNOER, XEHETN
AEREE—E, TEREKF ME, ELIES,
£ PVA PR AERABER SN PVA BT, &
B REAERERF.

_BEE PVA LIRS, F B EEXS PVA KA
MR/, B PVA B R R, BT LLHIE
HAENESTHBRRBAE NE 2 TLIFES,
L PF 5 PVA MR BHSH, B2 M E AT —
MAENBEMEEE NEE2(b)ALELSA
BAHELHR XRHTENEREA LR
B ATHLIBTHBAOERMNSERER
AEFHBEIFIER G40 A — MM,
HTFRAKESAER, ERE/DH T EH BN
(B2l RIE ) . B 2(a) Trak 7T LA 3
BEREX—WATHRIANARELK &, KR PF
PVA=2: 1 KA H A AWM KERE. IREHT
PVA B BIF Y BT P& BUAY .

Fig.1 FESEM images of PF/PVA fibers at mass ratio of 2:1
a) 1500 x ; b) 5000 x ; ¢} 20,000 x

Fig.2 FESEM images of PF/PVA fibers at mass ratio of 1:1
a) 1500 x ; b) 5000 x ; c)8000 x
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LUPVAMESEFPFI 2§, B THERE
PVAFHABMPVAS FHELS ETRIESD
REMPHH,FURERGEERIFRR, AR
M EEIQDRFALUED, HFEZ RS EHBER
. HENGERK, ERE/D, 5 4% AR/
FHERE. XEAHFPVANRTFHRIHERE
B AR P e ENESSPRER
R,HRBEEEFNCEHETR, TURSRAER
HES . ME ,EXTHEA T, BRAOBERK.E
My AR, FUBANTEBEESLE
By Wi, AAESPHTEEK , BEMBAHK
HERWE M. B FESEM T #F 59 INCA 8 {4 W
BHAEEPHERDT 200 m. B TEHE
FERMBERN S, ERPFS PVAFREHN 1:2
FEBNGREERT , ERR/D, TUAERLK
PALE BRI EH PF:PVA = 1:2 A %EHT
TR,

Fig.3 FESEM images of PF/PVA fibers at mass ratio of 1:2
a) 5000 ; b) 20,000 x

2.2 HIBFSHNALESH

¥ 3R PF:PVA = 1:2 R4 7E 150C T B4
4 1 h REEAFRBETHTARLE, BLE
600 CEGTRIEERE /A4,

HE4(a) W LB LB HEBLERERE
BENHS  EARAEFALKEN & TEAHE
R,PVAFAREREPNTTRERHEHHE, EEL
SBRPEEASHYPH BB RN RSN,
M PVA B FHFETHECKM P, PVAE
BB TENESERE, ERE/D(HERE 200
mZAHEDE 140 m AF).E IS0OCEHT,

PVA 3 FRR A MR, BF DL 4 4 9 HA WD
ARBE ARt T ERE R B L g B 4
HWEER/D . R E T B 5 300CH,PYA 47 fFiE
RIRPE, B LS5 B LB ARBA . R E
FRRBEALREERRETHERBS, FL
FHGBEESH SOCELTROEEER
£ MEFEET 60CH, FEERHEERA,
FAHEEERZIET 1.3 . FENETES
M ARE, TEAE— AT BB, X2 BT PVA
MR RLE T HBOEE . PVABSESE
SR e, MM LRE TR, FUSEERLE
BRI EREEE T 8/A LR PVA AR
BRY BRER—SARE00C,REFERE
THE, LA NS ERBT TR, MASS
MBAETBESAE, FHEREE MRS MG
& BT H/ML.

Fig.4 FESEM images of PF fibers calcined at different temperature
a) 150C; b) 300°C; ¢) 600C; d) 700°C

BB S Al LU &, X RS b B PF/PVA
4 (EE a),TE 3000 ~ 3500 cm ™' Z A E B0,
HAPVA FHKBHEERFE MHABRE LH0A
MR E MR R . 7E 2800 ~ 2900 em ™' Z[A1H
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C—HEMMERSMT MRS, IR PVA TR
B -7 B SRR . TE 1600 em T BiHE R PR
B R A, o R R IR SR B HR B 1020 ~ 1240 em !
T R#E C—O B gtRsh, X2 PVA f PF R/ R’
BA EAEHXTIEEME PVA R PF ZH R
ERN, AEHA PVA ER GBS T ERE
B R 25T 150°C B LR A 5
(EE b)), h TRHE SR EZR MR, BER
A R o B R L ES L {H C—H R B TR W g
BEEERMEL, Y PVAEBRERESH.
£ 1050 em™ ' 2 HEMKEI R K E C—0—C 1
iRz, ©RAMBERLRE TR AR, iU B
233 150 CH B HBIE & £ 308 . W4t 300C
BEMAEGER )R, BRENBRER /B
¥&£,MH C—HBREEZERFMHES, RAELR
ET.PVACEKEBSME, 7 1450 om™' 2R R UK
BITENBEFTTRENTER D R K E.
750 em” EHMERAHEIS TR ESE™ENE
W . 2435 B 3 — 45 A 5 B 600°C (1 d) B, 7T
VAE B, KBB4 09 U 1T 0 BP0 2%, 156 R L A PVA
BT X5RTEINGEHERHE
NEHEAAXIRA . L IR T MBS RE

& d i 2006
600°C T Ab P48 34 [y 48 41 41 4 R ik 4F 4 .
d
g
‘E b
g a
4000 3000 3000 T060 0

Wavenumber (cm ™)

Fig.5 IR spectra of PF fibers and fibers calcined ar different
temperatures

a) As-synthesised material; b) Fibers calcined at 150C ;

c) Fibers calcined at 300°C ; d) Fibers caleined at 600°C

BHLEATHL, f A PVA B3R, & K
BB EET LGES B AR B EMA R A%
BHEHE N BB 4E T R R R BT 4 . 5L
BEM Y PFS PVA WWREHN 12 RBAME
EARSHEBE LB E. AT c00C T
PR R BT ERZLH 100 nm MBRAHE .
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THE STUDY ON PREPARATION AND MORPHOLOGY OF ELECTROSPUN
FIBERS BASED ON PHENOL FORMALDEHYDE

LIAO Ruogu, SHI Tiejun, ZHOU Yubo, WANG Hualin, ZHAI Linfeng
( School of Chemical Engineering, Hefei University of Technology, Hefei  230009)

Abstract The preparation of carbon fibers based on phenol formaldehyde by electrospinning was reported.
Synthetical A-stage resol and PVA solutions of different mass ratios were used for electrospinning . After solidified at
150%C for an hour, phenol formaldehyde (PF) fibers were obtained . When the PF fibers ( mass ratio of PF and PVA
as 1:2) were calcined at different temperature , the fibers based on PF were obtained , whose diameters were less than
200 nm . By field emission scannii)g eleotron microscopy ( FESEM), the diameter and morphology of the fibers were
observed and compared . The IR spectra showed that the fibers calcined at 600°C were carbon fibers with expected
morphology .

Key words Electrospinning, Phenol formaldehyde, Carbon fibers, Morphology



