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Carbonization of Synthetic Resins

—Divinyl Polymers and Five-Membered Heterocyclic Resins—

Kenj1 Hosokawa

The present report is to study the thermal-stability of the various synthetic resins prepared
from divinyl polymers and five-membered heterocyclic compounds. Oxidized pure-divinyl
benzene polymer (DVBP) was proved to show the most excellent thermal-stability of all.
Each resin was carbonized at heat treatment temperature range 300-2300°C. X-ray dif-
fraction patterns of the carbons were checked to examin graphitization characters. Among
the divinyl groups, the carbon derived from DVBP was found to exhibit typical non-graphitiz-
ing characters and the carbons derived from divinyl ether and divinyl sulfone polymers were
found to exhibit graphitizing characters. Among the five-membered heterocyclic resins, the
carbons derived from furfural, furfuryl alcohol and furan resins were found to exhibit non-
graphitizing characters and the carbons derived from cocondensed pyrrole resins were found

to exhibit graphitizing characters.
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Table 1. Ultimate analysis of air-oxidized
crude-DVBP

Samples* C (%) H (%) | O (diff. %)
250 — 1 85.4 6.9 7.7
— 3 82.5 6.7 10.9
—15 74.6 4.7 20.7
—30 72.3 4.3 23.4
270 —10 77.0 4.8 18.2
290 —10 74.6 3.7 21.7
* Air oxidation temperature °C, —oxidation

time hr.
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Table 2. Preparing of synthetic resins.
.. . . 2300°C HT*
Mixing ratio Resin yield Carb reld
Components (mole) (weight %) (veight °%)
Furfural
Furfural-Furan 1:1 35.5 49
Furfural-Pyrrole 1:1 58.5 39
Furfural-Phenol 1:1 27.0 48
Furfural-Carbazole 1:1 53.5 51
Furfuryl alcohol
Furfuryl alcohol-Furan 1: 39.4 41
Furfuryl alcohol-Pyrrole 1: 58.4 35
Furfuryl alcohol-Phenol 1: 48.0 35
Furfuryl alcohol — 48.5 29
Three components
Furfural-Furan—Pyrrole 1:1:1 58.7 41
Furfural~-Furan-Tiophene 1:1:1 37.5 29

*HT': Heat Treatment
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Fig. 1. Weight-loss patterns of various divinyl

polymers with pyrolysis temperature.
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Fig. 2. Yield of DVBP carbons with HTT.

NS 185, 600°C~800°C DD ZELIT, B
DEENRENLIBEKRTH - /2. £/ HTT

1500°C i€ 8132 1 — K VIES, BRRIICOIEEDS
RIEBEFEF., o DRI, ZREBILOEREE
BTV HMBRICH 5 EERLTNS, C
DT EREHEMEITIRUI: DVBP 1 — K VOl R
b2 i dMmEich S bhTinad, HTT 1500°C %

\'*-4—---*- HTT 400C

§
/

"\ [ HTT 700C
) /\ “""'J\ HTT 800°C
e M HTT 2300C
10 20 30 40
20

Fig. 3. X-ray diffraction profiles of various
heat treated DVBP carbons.
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Fig. 4. Changes of d(002) spacing, crystallite sixe Lc(002) and La(10) of DVBP carbons with HTT.
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carbons with HTT.
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Table 3. Crystalographldc data for graphltlzed furfural ~pyrrole resin carbons. HTT at 2300°C

Crystallite spacing A ‘ Crystallite size A
Resin Carbons* : I
002 | 004 [ 100 [ Lc (002) | La (100)
FR-FN-PY 6.777 6.757 |  2.465 { 350 i 343
FR-PY 6.777 6.792 |  2.463 | 246 ! 257
FA-PY 6.802 f — | 276 | —
Pitch 6.777 |  6.676 |  2.460 650 710

*Furfural resin: FR Furan resin: FN Pyrrole resin: PY Furfuryl alcohol resin: FA

pibo@2 T, Kipling 59 O IEROBIELTES
37, VbW 2 ERR® T IEsEL 0T, ®=ILY)
WicES N EED R A2 YD, oA DEE
BOMMBMIZZNE X DBREICTZ2DICHRIL-> TS b
OEEHLNS.
DVEP,DVSP @ # — R VBB RIMLIEAR LT
L3, choRBEOESHIRT, 2hehik/byif
EIW S, BRIOBREAES C L THPEMES.
BH 5 BRREIEIC OV TIE, FR £& FA HR#
fesndnbhn-—FH—-RvE252 2 & 14mH?,
THE LTS, FHERIISICELDHESED
HAERS, TOMRLHRTIELEbIC, 2L TRD

Fitz-

erl7)

BH FR ZOFMNH— R VIE S B F &

> T3

ERDRREG.

PY GILHAG SEIKIIEH — R v BB R EIEZE TR

L7z &2 Tit, RS
TH5EREEZTRHNELTH

OSBRI R T S

5T &, RAFIN

I PY OBRVBELOTRELAIMEELITND
R 7/ —nZIETE, 359 xF 07 2/ —

v ) VRITRR BB T B D),

it Bl xSk

THEMICK » TERIMEEDZ(LT 2 L3 2T

5DT, PY ZEURINED - R Vg

BEMErEAIR S

ItnELoNDCLETHS.

7



A8

5 ¥ & &

LREOY v = vREE, HRS ARREELAKL
T, ZOHRZEWEHE L. H-DVBP 258y
PREOBREEEAR U, TZhsORiEE 300~
2300°C @ HTT TH—RV/EZFBWL, X L E T
B A HERS L. P E=ALFRTIE,DVBP ¢
ANy s Rt 2R L, DVEP,DVSP 35 EH
{tEERLUI. HES BIRRTIE, FR,FA,FN %
S MESERNEEEZRL, PY 2ifHEa L€
iR BB AR U 72,

6. ¥ ¥

AFRIC DN T, BEEN 2 720 - R RE TS,
R EEEHE, EEAFIES, HIBREKE, &~

< VHRERICEROBR AV TR RERFT

FVF—BKF, KERBEBLICESBRHBELUET.
(197847 A 27 A% B)

X ik

1) KEB=F, ME L TRFEHR] P 693kr
HER (1970)

2) UBEE FHoS LW TEMBORE - RELE
SABS] P. 265 & JEUH IR

3) British PAT 860342 (1961), 1024971 (1966)

4) AHXE, HEHE=, HH ¥, FHEHFERK, (K
%] No. 46, 2 (1966)

5) AMEEE, BHAR, /MWK, BERET, 570
FHH, ME%E] No. 47, 8 (1966)

6) BRI, NEEM, A B, T Lk 70, 249

(1967) :

mon R

7)

8)

9)

10)

11)

12)

13)

14)
15)

16)

17)

18)

19)
20)

R

EERE [EaFomzd] P 241 #F LK
B#R R (1070) ,

F.H. Winslow, W. Matreyek, Ind. Eng. Chem,
43, 1108 (1958)

F.H. Winslow, W.O. Baker, N.R. Page, W.
Matreyek, J. Polymer Sci. 16, 101 (1955)
F.H. Winslow, W. Matreyek, J. Polymer Sci.
22, 315 (1965) '

W.R. Sorenson, T.W. Compbell, “Preparative
Methods of Polymer Chemistry” (1961) John
Wiley, New York

AR, EBELRZERRE B AR
& 18, 1 (1967)

ATEHE, WiE & IERIEEE] 4 BRY
B P. 211 BARLZELHE HLE (1956)
PR TRF] No. 36, 25 (1963)

J.J. Kipling, J.N. Sherwood, P.V. Shooter,
N.R. Thompson, Carbon 6, 359 (1968)

K. Kobayashi, S. Sugawara, T. Toyoda, H.
Honda, Carbon 6, 389 (1968)

E. Fitzer, W. Shafer, S. Yamada, Carbon 7,
643 (1969)

E. Fitzer, K. Mueller, W. Schafer, “Chemistry
and Physics of Carbon’ 7, 279 (1971) Marcel
Dekker Inc., New York.

KRB, [AhFERE] 18, 606, 699, 7696,
(1975)

K. Ouchi, Carbon 7, 279 (1966)

WTFRE, KRAE, Bf & [KR¥E] No. 82
102 (1975)

SCI. REP. KYOTO PREF. UNIV. (NAT. SCI. & LIV. SCI.), No 29, Ser. A, p. 1~8 (NOV. 1978)

c8)



