J. of Korean Qil Chemusts’ Soc.,, 1
Vol. 14. No. 1, May, 1997. 77~87

HAREH-E A ZAFERE g 88 A A A 9 A=

HET - HYUE - $EA
‘E A o 8hae 5333t

Preparatoin of Precursor Pitch for Carbon Applications from
Naphtha Cracking Residues

Myung-Soe Kim - Sang-Yeol Kim - Jong-Sic Hwang*
Dept. of Chemical Eng., Myong Ji University, Yongin, Korea
*R&D Center, Hanwha Energy Co., Lid., Inchon, Korea
(Received Jan,, 10, 1997)

ABSTRACT

PFO(pyrolized fuel o0il) and Ciwo* oil, which are the residual heavy oils form a NCC(naphtha cracking
center), were heat-treated to produce the precursor-pitch for carbon materials. After PFO was initially
distilled near 300C to separate the volatile matters recovering as high—quality fuel oil, the residuum of
nonvolatile precursor-pitch was then thermally pyrolized in the temperature ranges from 350C to 450C.
Spinnable isotropic pitch with the softening point of 200C and the toluene insolubles of 36wt% was
obtained at 365, and then was successfully spun through a spinneret(0.5mm diameter). After spin-
ning, an isotropic carbon fiber of 25um diameter was obtained via oxidation and craboniation procedures.
Mesophase spherules began to be observed from the product pitch pyrolized at 400C, and bulk
mesophase with a flow texture was observed above 420°C. In the case of Ciwo* was the feed was
polymerized in the presence H2SQs at room temperature to increase the molecular weight and then
heat -treated gradually up to 200~250C. The products obtained with the softening point of 80~190C
were carbonized at 500 and 1000C to examine the morphology.
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Table 1. Properties of Raw Materials
N PFO Cio* from Ci0* from
Properties naptha cracking naptha reforming
Elemental Analysis
C(wt%) 92.5 90.4 90.6
H(wt%) 7.2 8.8 9.1
N(wt%) 2.1 1.4 1.5
S(wt%) 0.22 0.14 0.13
C/H ratio 1.08 0.86 0.83
Aromaticity(%5) 69.9 72.1 57.1
Molecular weight
Mn” 473 244 113
Mw" 1,564 403 185
Dispersity 3.31 1.65 1.64
(Mw /Mn)
TGA” residual(wt %)
at 200 73.6 27.0 80.8
at 500C 14.6 7.2 1.2
at 900C 7.6 0.0 0.4

2 Number average mol. wt. as determined by GPC

» Weight average mol. wt. as determined by GPC

c) . . .
Thermal gravimetric analysis
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Fig. 1. 'H-NMR spectra of the PFO precursor-pitch and A-240 pitch.
[ (a) PFO precursor-pitch, (b) A-240 pitch]
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mentAle] TG 2950 2d-S AHE-3Ien ANae %
10mg AEE AR 2ol % 1000C7HA
180 20°CY &5 A 2=2& ASAIHA
Alge] FAMSE #Fs e PFO, A+-A HA
2 A-240 W] 283 IFEF AEE AHES BHo
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Fig. 2. Thermal gravimetric analysis(TGA) of the PFQO

rew material, the distillate, the PFO precur-
sor-pitch and A-240 pitch.
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Table 2. Properties of Distillates during Heat Treatment of PFO around 300C

T ¢
| cipetature Below 300C 300~310C
Properties

Elemental Analysis

C(wt%) 9l1.1 | 91.8
H(wt%) 8.07 7.77
N(wt%) 1.66 1.60
S(wt %) 0.48 0.40
C/H ratio 0.94 0.98
TGA residual(wt %)
at 1007C 92.5 35.7
at 200C 16.5 41.2
at 300TC 0.01 0.02

Table 3. Analysis of the PFO raw material, the PFO precursor-ptich and A-240 pitch |

1 .
. Sample PFO PFO precursor A-240 picth
Properties

C/H Ratio 1.08 1.15 1.41
Aromaticity(%) 69.9 72.1 84.6
Sulfur content(wt %) 0.22 0.20 2.4
Molecular weight
Mn
Mw 473 622 133
Dispersity 1,564 1,190 311
(Mw/Mn) 3.31 1.80 2.33
TGA residual{wt %)
at 200C 73.6 92.9 99.6
at 500C 14.6 28.8 95.2
at 9007C 7.6 5.8 18.6
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Fig. 3. Yield of the residual pitch as a function of

reaction temperature in the second-stage ther-

mal process.
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Fig. 4. C/H ratio of the residual pitch as a function of

reaction temperature in the second-stage ther-
mal process.
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Fig. 5. Softening point of the residual pitch as a fun-
ction of reaction temperature in the seco-
nd-stage thermal process.
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Fig. 6. Pecentage of tolune insoluble in the residual

pitch as a function of reaction temperature in
the second-stage thermal process.
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o] o 288 |FEANS #Z £ AL 7t

5. 20] A& FAEHo] WSS w3k wigAd g 747] o

HAHES TR A2 RE L8 AFA RA Az 9

Folr}. 2y ozl 9 wlzHolie A7|T}
UE AX 79 $52= JF3kA] U3, needle
coke €2+ AX JH5AL 71dE 4= AU

2 9l WE-exE 53], 350CHE 390CH A
HNe 594 4 AANE A8 F ANen ojlg& 4
NAHLE EL FFA 2 ¥ A3l & A8 S
o] o] F 365CoA AAS T HA AKX F¢ YL
SaAFE BHo R &6 HABeH A58 4 AN
t}. 300C olAolA MAE T HAE 350T A
whabsl Bgkon} o] A oA N AfvE

"_"T

7F il kg, 365CelA AT FHA HA e &
Aol FdA A

813 o] 200CH HA S B

Fig. 7. Polarization microphotographs(magnification :
X500) of PFO isotropic pitches prepared at
410 and 4307T for 3hr under 500cc/ min N2
blowing.

[(a) at 4107, (b) at 430C ]
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N

2. Cu* RIS

Cue @47t 1004 1243 & == @3t4A 339
EE, WEEss 7t ot gl 7o WIS g E
o] FAAR o7 ZAHY, H.SO« 2 HCI, HNOs, HF
& Sl 2 ARS8t J2oM TS SEE N E
of M7z 9 Az WIE udIded, L&
H:SO:>HCI>HNO:>HF&o)1th,. H:SO1E A<}
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Table 4. Properties of the Reaction Products from Cio*

EEm{Rets

A3 ANE Az}, o) W LMo Fhu
o] 23] Qs sjojof 3, A2utgo] BEEaA
s 27139 dxele] og AFA RAA Az o
g0l UYL olAL L5 Zyle) aE H,S00)
Zurg Z2gukgel o3 AP B SO Bajgko] $13
27157 e A A2 E s Hu yrye
F& FwEA o] o) QA Hn, 2EFPuLE A
82 2R He= At

Table 49) g2 &5 A8 ALEA Azis}
82 et} HSOr Eosol A 253 wHgA]
A PAHEL 20009 250CoM FHwEe A
H.S01-200 2 H:S04-250& Z23uhgof o8] &
F&(C/HY] 71) 2 2330 S7HEAS¢ Bt
3, AFHE A Z2ofst 200~250TC oA EF FoE
A3 AZSE AL E3s Z7tY 3 gPFoan
8 4 5 AATE 500T L 1000ToNA SHAAL o,
F&& A ko]t 2 FolA L, &E Z7to) upE) §
ke @ol st =3, g€3texe] Zrtd o
g C/H vl 243 27180t olg @ A gse W
FHo| AN 25 S S Uehlo] gxjald s v
Fo] HlA Ratx SurA 237 X EL o 5 2
At} X-ray EAME 1000C7HA] Exe
Sol= B3 AF v=vt B glo] wARA
gaAE7 WYEHAL S ¢ F YA Cu'e 25
B&2o] ofF FL YREo|uE o]9zto] B A A Y
gaAEe 8F 23 AAY 234 AR AL
A9 w 493 o WA 3L = AoT uy
A,

Properties Yield(wt %)
Sample

Softening
Point(C) C H N S C/H

- Elemental Analysis

Cio* raw material

H2504—200 50.4
H2S04—200/500 24.2
H2S04—200/1000 22.3
H2504—250 41.5 190
H:504—250/500 25.6
H2S04—250/1000 22.7

9.4 8.76 1.36 0.14 0.86
69.0 6.07 0.01 10.4 0.95
90.8 4.00 0.05 3.93 1.89
94.4 0.49 0.89 2.96 16.1

74.2 5.63 0.02 8.79 1.10
89.4 3.61 0.07 2.23 2.06
96.4 0.37 0.67 1.34 21.7
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A2 B & TPt GAAEE A7A WX A
ZE st 433 P2 4EE 8 S 5 AN

1. PFOE 300C #2294 SRAAA ZAE 3¢
A {EL B8t IFF A8 357t 7Hedtd
2, IF AAHEQ ¥R dAFA RXE 350~
450Ce] 2% YA X2l E ¢ MANSE &
Pl A 2k ue T 2 o HXE
AU

2. & AFoA doj o]ty AXNE B LB FEO
VA A3 E¥7 YA AUAA @48 5]o] v
o2 Hf FHZ PYrEe] (/A 4 AAE
vehdisl o, 365CoA AT T A 4
WEG T oy Fr19 AR FHE dede o
4 ojEl o] AN L5104 F <R3], st 9 @
23 AHL AR YL T X HRE
A A}

3. g2AEE A2 7}
hEZQ BEA RALZE L
AL E 123 S5 d@slrS
PFO9] 7% 534 3& 53 AdH/Eol
A WA A Z7} o]l 8 B4 Bl A H{glo]
4 A2 RE FAHAG. |

4, Cwd] AL BAZFE F7HM717] Asto 34t &
o o A F& FENS-S Al7IAL, A2 k-go] ¢ H
AL o AA3] 200~250C7HA] EA sl A3} o]
80~190T¢! #AAEE HFA AXNE E& 4 AN
o}, |
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