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Effect of graphene oxide nanosheets addition on the coking
behavior of coal-tar pitch

CAI Qiu-hong,LIN Qi-lang, CHEN Zhi-ming,MA Zhi-chao
( College of Materials Science and Engineering , Fuzhou University , Fuzhou 350108, China)

Abstract ;: Microstructure of the addition of phenyl isocyanate-modified graphene oxide nanosheets (iGONSs) was ex-
amined using transmission electron microscope( TEM) and physical adsorption analyzer,and thermal behaviors of the
coal-tar pitch with different iGONSs contents were investigated by thermogravimetric analysis (TGA ). In addition, the
optical texture and micro-crystal structure of resultant coke of the coal-tar pitch with different iGONSs contents were
characterized using reflected polarized light microscopy and X-ray diffraction ( XRD) , respectively. The results show
that with the addition of tGONSs,the thermal stability of coal-tar pitch increases,the weight loss temperature and coke
value are improved. The addition of tGONSs plays a role in both the nucleation and the growth inhibition of carbona-
ceous mesophase,leading to a decrease in the anisotropic domain size of resultant cokes. With the increase in the a-
mount of iGONSs, the interlayer spacing of the coke increases,while its average crystallite height and average crystal-
lite width decrease.
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Fig. 1 TEM images of the iGONSs prepared
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Fig. 3 TG/DTG curves of coal-tar pitch with
different iGONSs contents
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Fig. 4 Optical micrographs of products obtained form coal-tar pitch with different i(GONSs contents carbonized at 450 °C for 2 h
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Fig. 5 Optical micrographs of cokes obtained form coal-tar pitch with different iGONSs contents carbonized at 800 °C for 1 h

PG, 5 MG S5 14 J2 o R 43 () ik 4L S VR /NGB 4
AR SV B B A PG, M2 254402 i K
43 (R AR L SURN ZINER 43 (1) 8 Bk ZH SV R 2
(NS N B e ce g D Y B B Ol s o ] IS 1
Bli% iGONSs SN A 300, B 75 £R AL 7 W i ol 2
E <SG B 9 NG A NI S W% v S A 4 e
SERIE B I T B REPE AT iGONSs 1y i A % )
FHOG . — 7 1, S A TR i A AERRR
it R 2 g R TGN TR, 30T (R AE fAZ i A=
P BE AN — 35 S —TJ5 1T, iGONSs AN AT 5]
BCAZFUNE R, G 2E v B AH ZNBR B TR B, i LA 08 30
H AR A AR PR AR 22 R T e Rl AH /N ER A A K
NI B2 5 AT S B e RT3 /N AR 21
2.4 FHNiGONSs MR B EN MR LEN
6 s AN 6] 25 4 iGONSs o ol M 4 0 5 &2
800 CALFE 1 h rig a4 ™ Wiy XRD 15 &, AIH1, 7
I iGONSs Hij J& W1 75 18 £ 4k 7= W B4 Tk ot 485 40 &
TERMARA, 37 H BT B G 45 4 T 7= AR AR AR AT
S, B SFHIE (002) F1(100) , {H & H XRD 3% 2 3
W2 AN XS FR, Ul B ARE 75 F1 i GONSs el M 5 45
7= ) ) AR S5 R AN 58 3% . (002) i T AT S U Al

(100) b T AT ST B i GONSs 75 Fat 4 186 i1 17 728 ¥ 78
P FORBOR | 3% B LA 4k 7= ) i) S5 /) Bl %5 iGONSs
T AN, A PR R R P R N, K 2
(1) ~(3)TT5 iGONSs HUH: W 7 FL 4k Wy 0 3 i 25
SR 1, v, B & iGONSs 7 & (1) 3
i, HA 2 EEE dyg, 3K, PR L, U,
SERITTERE L, N

(002)

10 20 30 40 50 60 70
& /)

6 ¥ iGONSs HifJe ByHEDI 15 28 800 C Ab 2
1 h R AL XRD 35
Fig. 6 XRD pattern of cokes obtained from coal-tar pitch with
different iGONSs contents carbonized at 800 °C for 1 h
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Table 1 Microstructure parameters of cokes obtain from coal-tar pitch with different (GONSs contents
Fh 26002/ (°) Bona/ (%) dy/nm L¢/nm 26,00/ (°) B/ (%) L,/nm
PG, 25.59 4.75 0.347 7 1. 695 43.52 5.32 3. 005
PG 5 25.48 4.96 0.349 2 1. 623 43.37 5.56 2. 880
PG, , 25.38 4.98 0.350 5 1.616 43.28 5.91 2.843
PG, s 25.30 5.01 0.3516 1. 606 43.18 6.03 2.654
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