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Rate of Air-Oxidation of Graphite Sphere Heated in the Temperature

800-1 070°C

Akira MORIYAMA,

Synopsis:

Hiramitsu TANIGUCHI, and Yukio YOSHIDA

Rates of the air—oxdation of a graphite sphere heated in the temperature range between 800 and 1 070 °C
were studied, At higher temperatures more than 850 °C the reaction was controlled by the gas—film diffusion
and the observed rates of the reaction well coincided with the theoretical prediction. In the heating at
850 °C the progress of reaction was affected by the chemical reaction and the intraparticle diffusion processes.
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C+mO; — 2(1—m)CO+ (2m—1)CO,
Table 1. Contributions of the reaction and/or the
mass transfer processes at the external

surface to solid carbon oxidation on
heating at 850°C.

Air flow rate 2r, 2r; f E
cm?(N.T.P.)/ min cm cm - -
200 0.995 | 0-810 | 0.561] 0.821

400 1.000 | 0.580 | 0.859/ 0.937

600 1.005, 0.590 | 0.851{ 0.938

800 1.000 | 0.523 | 0.9170.935

1000 1.000 | 0.505 | 0.917{0.950

1200 0.993 | 0.500 | 0.909; 0.959

1400 1.013 | 0.550 | 0.879; 0.956
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SC (2)RDEE &Y, REOHMEEY Y
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HEBREERII KIS, ke=(1—¢')k;=(1-0.2)(9.00) =
7.20 cal/cm-°C- min, 7,=0.5cm, ¢=(—4H%*) (r,/3)
oc(df/dt) = (7 800) (0.5/3) (1.77) (0.03) =69.00 cal/
cm?- minZ AT S E 4T . =2.4°C 270 b, B
DIREWNFEEL, NRTHREALTILENTES.
ST, MENT I 774 PEEML, KISHKKBRE5L
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¥ JmZAEEE 850°C, i 800cmd/min O IVOEFMFN S (5) XA
WTIENDRE epy,(dT/dt) HIR(5)XETDD  1/50(m=0.5
T)~1/200(m=1.0C) &t b, BMEZEEVRIIT B Edbho
7o 12U, REOWE (0~2min) 2id, »3REOEES 120
ThH, RIGHTICAS BB BT Lu.
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fic S Bk LCEE LR 4, ok
HMEOETEROFEREL LT, 7774 FOE
IR & INERE O H M FIE L &RA Lic. (7)RicE
ETND e IUEIEW» S 0.825 T—EERE L. ¢
W T IRREHLK I DWW TR s D e od D & L
Tw5.

Plbic#ES5%, mMBYARE 850°C, ZE&md 800cm?
(N.T.P.)/ min OFEDORIGIT2WVT dffdt OFEED
LEFE L 7B oREL L2 ERRER S LB L 72 © B2
Fig. 1 TH5. ZOHE, m=0.8~1.0 BEBRFERC
WL, CO, Kb CO %% <AKT 5 & L7z RossBe-
RG 593 XY ARTHURD D& TIE/ £, rL 5, CO
PIEE AUV E L PARKER SIDEAITWE
MCORIGE AR EBESETT 5 &FE2 b h

1050} m=10 7
X ]
1000 m=08
T e .
—~ K -
O _teo__. °© %, 0% ]
~850F =75 B
Tt m=05
o0f __— -
8500 I 110 1 2'0 3 3-0 1 410

t (min)
Fig. 1. Temperature rises of solid during reaction
repeated under the identical condition

(heating at 850°C; air flow rate 800cm3/
min).
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Fig. 2. Failures in applicability of Eq. (8) to
experimental results.
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ze,
a=3¢eM;Do,/ m p.r}
B=0.825(coM_ Do,/mpcry) [ creereereee (11)
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3.4 REEEOHA
RISHIEEIERETDH 5 L THhiE, BmER(5)E
WREPER () LIz X O CHGOETFAILRTCE S IRT
TH5. £TTC, (5) BIC (10) KIS EhHL4EE
N5 2 — 22T ThoEHR(6), (7)BITADRK
CERSWTHRMNCHEE U, SHEER L ERER S
T5. ZoBHE, ERFEEnOESMETH B, Fig.
1 DIFERICH D X5 BEIGETICES moEOZELE:%E
BT 5T LREBHTIEY. 22T, mARShic—
FWLELEED LD LDAIEE T THRHORER, m=1.0
DBGEMRTIERGETCET > ERERICESL, 20
B bb, BREOBESNTFEECTELAECORAT

.04 T v T T T
Heotmg cxt 900°C.
" 800 cm3/min air .
,5-03-0-591cm rad. .
£ | 1d=02332 i
€ r{B=oomsmn
VOZ" 1o7m, -1
- 1%U00ecm3min A
2 01 &688 cm
s VT « =015 ;
I [B =orze V/min |
Oo 1 3 2 3 2 210 1

(Bl«)u—f)VZ -3 (-5

Fig. 3. Applicability of Eq. (10) with constant
parameters & and § to experimental
results.

HWBEEEZ BT & BRTES. EEAOMEER,
(6)RDOBA L AR m OEITHIS LN SRS
IRE DESS A DO FigE 3 X OREEMmRE & nBiEE
DETFEEC S E, 4, Zbd5 & LTHE L.
EBIRABETD ¢ FLE v OfEITMBSE CHES
TEtET 5. DL EOFKRLEREE LB L0
Fig. 6 td 5. ®r b, 800°C omEtiBE 0B % KBV
TRt EMBEIERFERICISIEESET 5 2 & Bbh 5.800
COBFEWE, mE LODTONEIWHEZLTD, —/E
HEERLERERLOENV AN L DT, SEIKEE
EEFNMT X BHABRECHS. 3E 5L 800°C

1'0 T Al A
Heating at 1070 °C.
10002%3/m1n air,
L 0605 cm rad. -

900°C , .
1L00ecm3min, |
0650 cm

1 05f -
- 1 — caleulated } i
¢ o observed |

0 1 ) L N 2 N L N N

0 10 20 30 40 50

t (min)

Tig. 4. Calculated progressions of the reaction
by means of Eq. (10) in which & and g
were determined by the method of the
least square, and observed results.
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Fig. 5. Dependencies of the reaction progresses on the heating conitions.
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1.0

800°C heat, | 900°C, 1000°C,  [1070°C,
600cm3/min air, 1+ 800cm3min, . [1000em3  or1200cmy
614cm rad. .591cm o | min, g | min,
S £ [569cm £10cm
B o°° = <>o ™ i
[e) - o() L -
~—~ (o]
~0.5 - - -
- = ™
0

0 10 2030 40 0 10 20 3040 O 10 20 30 O 10 20 30 40

t (min)
Fig. 6. Theoretical progressions of the reaction based on Eqs. (5)~(7) and observed ones.
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Fig. 7. Comparisons of the theoretically estimated
a and B with ones determined from the
least squares method in applying Eq. (10)
to experimental results.
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PNEEEE 800~1070°C, Re<<10 D4l FTOERE
RieikSx, 57 74 MMNROZBTRBR{LECO®EE €
FTOWTEE LI

850°C DL Fohn#iEE ©, RIGIHERIAEuAEAE &
FEXHTLENTESL. TOETEAN, WFOREREL,
BE FR R I UCEGERY CO/CO,; ta B E L THE
YRERERZR S HBATCE . AERBROEE, ERER LT
CO PE L AL EIRENE W EH X EF VT EOTE
JSEfTEBRTE 5.

800°C D INERE O &M T O IGET T LERGBE
B X R AMEGAROFT 54D Hh, EEREHNEE
F T Lo THRBIATEETH 5.
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5 82
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— (mpe/M)dr;[dt=Fgcy «ervereeieereeian (A1)

—7, WHEBBHERE b 13, ()XY

kg=(Do,/2r:) {2+0.55(2r;up s/ pus)2-
(/J//PfDoz)I/s} (A2)

(A)R& (ADRICRALT, ri=r(l— )V OEGRE
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dffdt=(3¢coM Do, /2mp.r5) (1— f)U3
{240.55(1— £)Vs(2rgup /)02
(25/ 0 rDo,) "3} s (A )
T b (10)RABET 5.
G 5

¢o s BEHDBEERIRE, gmol/cm?

CprsCps * SEMRPISAHR B X OV T2, cal/g-°C

€p,Cs €p,C0Os €5,C0p 65,0, 1 V77 74 k, CO, CO,
BIXT O; LR, cal/gmol.°C

Do, : ZKHRD Oy OUEEZEE, cm?/ min

[ RFEIGR, —

hes by © 3L ES X OHEAHEEAEEL cal/ cm?-°C- min

—d4dHeo, —Heo, : 25°C itk 5 CO 3kt CO,
D4 pk#Eh, cal/g-mol

—dH* : [{[5#, cal/g(C)

ko RISHRESER, cm/min

ket 057 74 FOBUZRIE, cal/cm-°C- min

ke : RIFOFEEYZREE, cal/cm-°C- min

ky 't BROBYZEEE, cal/cm-°C- min

ke EBHEE, cm/ min

m ALY, —

Mc : [RFEDH T, g/gmol

¢ * RS X B HBEREE, cal/cm?- min

o 7is e * AR, BUGH 3 X RS L O U2 1%,
cm

Re: FrFv4 2 v X%, —

Se: 2% w M, —

Sh:vv— o P8, —

¢ : FUSKEfE, min

T, T, : AFHERE & X UhnBlyEE, °C

AT max FERE & P LORKIBEZE, °C

u @ H AP, cm/ min

ws: WEES, g

e fUHE, g

et FRILE, —

pr: BEASEREE, g/ cm- min

Pes 05 EIDREFE B X UIBIEN ST,
g/cm?

61 RT7TT7 7 KU EE, 81.2619(10) -1

cal/cm2-°K4. min
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