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Influence of Modified Graphene Oxide on the Dispersion Behavior and
Thermal Stability of Poly(propylene carbonate) and Cellulose Nanofiber
Composites
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Abstract

This study develops modified graphene oxide (GO)/poly(propylene carbonate) (PPC)/cellulose nanofiber
composites to address the low thermal stability of PPC and the aggregation of GO. Amination (A-GO) and
sulfonation (S-GO) were employed to improve dispersion and interfacial compatibility. Thermogravimetric
analysis showed that unmodified GO reduced thermal stability, with the temperature at 5% weight loss (Tds)
decreasing from 285 °C to 234 °C at 0.7 wt%. In contrast, A-GO increased Tds to 284 °C at the same loading,
while S-GO and A-GO exhibited Tds values of 273 °C and 275 °C at 0.5 wt%, respectively, indicating suppression
of thermal degradation. Morphological analysis revealed that GO aggregation increased with loading up to 0.9
wt%, whereas S-GO, due to electrostatic repulsion, improved dispersion and produced more uniform fibers with
smaller diameters. Furthermore, S-GO exhibited the lowest water contact angle at 0.5 wt%, indicating enhanced
hydrophilicity. Overall, sulfonation improves dispersion and structural uniformity, while amination preserves
thermal stability at higher loadings. These results demonstrate that targeted functionalization enables effective
control of nanofiber structure and thermophysical properties, providing a viable strategy for biodegradable

polymer composites.
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GO% PPC(g) Cellulose(g) GO(g) DMAc(g)
0% 0.5 0.5 0 4
0.1% 0.5 0.5 0.004 4
0.3% 0.5 0.5 0.012 4
0.5% 0.5 0.5 0.020 4
0.7% 0.5 0.5 0.028 4
0.9% 0.5 0.5 0.036 4
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Bls % - RICHEM - BICOBAU R (L E R
Kk FT-IR st

3.1.2 X ¢85} (X-ray diffraction » XRD) 4347

E6HE RS EEA Y XRD B3 - FHRIEAAHIR
ANTFR(d=M2sin0, A=1.5406 AT EERHIE (£3) - A
FJR27.2° B @SR IE (JBRTFE0.328nm ) 5 &AL
% GO Z¥5Hl&E % £9.53° » @RI Kl &
0.927nm > FHEABEEFSIAZ EEEREE (1
O~ BRERIRER) DU R AK S+ - &
F e sEBERE AR - E— P BN E R S-GO
Bl A-GO 7 JgfH pE 7y il 46 )k 220.386 nm Ei10.351
nm - JEIR G FEUER E BRI SR E R
AR EGE R - AL FEPE K o L - (3 R 5
H R B R B sl AZ Bk

(Ap B BanEfe RS ) mT B o B RE L R B
F - w5 g 2 s 17 o oAb - FERETE A-
GO 1 > #ioy sp*&EfERIIKIR (R #E nn HEBLER
7 BEH BN EETE - #2728 A-GO Z JgffiE
O A BHGNER AR > BUnHE
PGSR I BRI R A S - 55—
[l > S-GO Ak B~ ZEfE AT RHRE - (HE A5
FRIETRGE - BRSNS - e EEAY 4 RS B
HHAF R = P S B R AR G 8 Sy B oy 2B i HL B
Wil G5 - 8L — P BB
FR A B P B E LA IR BT By - T
Z BB A BRI AR o3 Bobf Z AE A M R
BTN (RS IVR AT B R BRI
B IR RE B E B S T B 4R TR
TEME Rt BT R 2 S A
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3 AT AZUEE XRD ST fE

R 2 Theta (Degree) & B §E (nm)
Graphite 27.20 0.328
GO 9.53 0.927
S-GO 23.03 0.386
A-GO 25.34 0.351
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SR 8 L (E S T Al Hh i g 72 185 B e 45 R U A
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€ o FUGEEEADEEERURE In/lc ERK - EEH
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1EEEHE% - In/lc EIEINE 1.10 > Brma bEiE
TERFRFSIAT RESEAEREE - HEL sp’4848
AN A A K R AL B o FEEE MR T H > S-
GO 1Y In/lc {H F51.02 » B GO WS N - BBk
B AL B AR AL MR e B 2R i AR MBS - Holid
i B T R {ER [ A 8 B A Ji7 7 F dif oa 351 r 20 E RE
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1.61 » BRE BA iy e 2 [ % 8 Bl (R 2 456
Btk o & —BIZUELBR TR bR FE A2
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(BB KBRS | AFVEEREfE A1 - TRl e B CUE 1%
sp2lak 35l % 43 B ol B A/ N AU 4E 3K (Domains ) A
B o =S EAVEEMERRISIN T 45 RERVAERLE -
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B8 L5  fALEEN » MR ba B M Ea G
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3.2 R SR Z R E 2T

[E9 - [E10= 3 T A~ [F GO J&RJE ¥ PPC-
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3.3 FORBERRRFUK

B 1320 TR[E GO &&= il ENTEYEZ
SRR KN 2 - BRGGERER - & GO
S EH0%IY 20.3%IFF - /KBl AaNs A N > 5 E
GO WK E REEAHAA B sE A i R m 2 K
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o SEURE GO BRI BN SR A
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Rk - TECELTAEYRELE S > S-GO EE T i fE
HUER K IR CEFREAE0.7% & B T /KB 1 A i
&) RHBLHEERE R (—SOsH) M iRl GEREE 8
{CERHEREY R EEK ST - MHEZZ T » A-GOBEZAE
FHRUKMEREE (—NHy) » (HH B B4 2597 [H
WHECESRIER > BRI T HBUKY FRYGS G 8E
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& 1481 FARUR T A [F GO & & ¥ PPC-
Cellulose ZRRERAEFEEFRE LAV E - 4UFEAM 2
IIPREEAEIEIE (Tas) F5285°C - §24f GO 1% Tos [
de BE RN OT B A FR0.7%EF [ 2 A (K

(234°C) - (LA LR E R GO ERIRMAE
PR &S S MEEL PRS- B EE S MRTE AT AR
0.7% fERlE T - GO F Jag N B PR P B A i
SYEREN - PR ERATIIAES - ESERNE
BRI 20.9% > Tes BEEEET - #EHES S
BREPR T R YRR > Rk T B R

(A)

AN ——0% GO PPC-Cellulose
o

——0.5% GO PPC-
0.7% GO PPC-
60 | 0.9% GO PPC-Cellulose

s

Weight (%)
&
=

= 0% GO PPC-Cellulose
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0% PPC-Cellulose 285
0.1% GO PPC-Cellulose 278
0.3% GO PPC-Cellulose 262
0.5% GO PPC-Cellulose 250
0.7% GO PPC-Cellulose 234
0.9% GO PPC-Cellulose 260
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0.5% GO PPC-Cellulose 250
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