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Gaseous Reduction Rates of Solid Silica
Hiroshi ITAYA, Mayumi SOMENO, and Kazuhiro S. GoTo
Synopsis:

The reduction rates of solid silica suspended in a stream of hydrogen and carbon monoxide have been
measured in the temperature range of 1 400 to 1 700°C. The used silica are spherical in the shape and trans—
parent. The following results were obtained. The reduction rates were ranged from 0°7 X 10~7 to 4-5 x 10—7
mol/cm?® sec for H, reduction and from 30 x 10-° to 24 x 10~8 mol/cm? sec for CO reduction. The specific
reduction rates were increased with increase of the gas velocity and temperature, but decreased with in-
crease of the sample diameter. The dependence of temperature and the sample diameter was large, whereas
the effect of the gas velocity was relatively small. These results suggest the rate—controlling process to be
a mass—transfer in a gas—film around the spherical silica. The results were interpreted with the aid of the
equation of the mass—transfer in a gas—film around a spherical particle, which was theoretically derived
by FrossLING and empirically developed by Ranz and MarsuaLL. It is found that the reduction rate of
silica in hydrogen was controlled by a mass-transfer in a gas—film, but the rate in carbon monoxide was a
mixed control of the mass—transfer and the interfacial reaction.

(Received Dec. 5, 1972)

1. 4%

Bk Y b2 BELETE TR TICk < &BTTERY
ELT SO FapdRtsciidiiambhtkn,
TCREERY ) OH AETLICET 5HEY 5L D
&H5. L LEDE X FERODIZEI I TH D, *
EESREITZE I SCHWERDTFEGER DIED 7211 Th % .

FElGRGC RS WTRRRAT YRS E LTEEDYV Y
HEED BFETHO XS CEHBETHERASDO LA
TV SiO H2RDOFLET 5 WREEII+HE LS. *
LTEFAII VT SIO #2u ke LCisgkhiz Si
DOERINIREDH D EvFEMOP ELDTET
FOPITW, ZOFGRBEETTHEHE S0 H 204
R DT RN T B LERSS L BB,

—HBGA DT ABITEEY E—IRE F i X DR
T2HE, FARERDOWEBEIIERTE T2,
COEBERHOWEBBOLZEET S & Li3EE EE

i

HTHD. LrLEEOY ) nEH 8TT5 804
BBWBKIAETHD. ZORKEAT2HMESESRS 10
LEZLLNS.

BLED X 5 @42 DA LAME L W TRETY

AT CIHRIE O ) 2 & IEITTC L, EERIRSTE
2 bigsTE iz 7.
2. 2 B A &

EREFOMEEY Fig. | WFRT. FRENOSIRY
)a=y MEREA LK. 1550°C IFTOETTiiy Y
J=y MF RFTER L A2, 1600~1700°C 0EE
TRy Y a=y MPCXBEE & DTNEGETE I
Mo #ICEBIREI L, £ OWPNEE iz CFREDIR
BEE U7 BETAEI 1550°C DI FoBa e
Wk ofpi, 1600°C LA LT Ya=y MFE Mok
T BEREzWThd FEHCHGLAEO BEL L
7. BEZLIX £7°CLINTH 5. BEHE|IEX 1550°C
EAF T Pt-Pt- 139 Rh, 1600°C L) _LCx Pt-6% Rh-
Pt-309Rh ZEH %6 L. KIGEVE 1 400~1 550°C
THEAE 2'9cm, £X 70cm, 1600~1700°C TRIHE
2:35cm, B X 80cm OFESEHIE 7 v T 4 ¢ ALO,

* EFI474E128 5 B2
o EETERERER
oo RATEARSY T
ook EETEKSE T Ph. D

— 12 —



Mk >y

A D HN RAE T EE

1219

J-—Rubber stopper

Coil spring

Piano wire

&umwzﬂz:l
= =5
Cathetometer —f; ﬂ

H— Al reflection plate
(L

O-ring seal == —
Water cool —— _ [:.P He
jacket . R

Mo wire

——Mullite tube

Mo heater od| ¥

> O

,00000/000000

Sample 3

Recrystalized
alumina tube

J-Ie—cher cool jacket

e
U fia A
—— Vacuum pump
—— Gas outlet

Schematic diagram of experimental

Hy —— i,

Thermocouple 3 [
e |
q
AS
1
]

Fig. 1
apparatus.

1 99:5% LAETHS. HEOBEREE FEHK (Mo
) LOMEEEREL LEEZERT T 5Dt RGE
ORFER/PNEL Lic. EBPEATERFEHIBF R ik
DTEVERIZA 20 4 — 2 —TCEZ 20 #FFElE
LTExDFHEZAv/c. 8kHE 003mm @ Mo ##c
BT, o UCHa4 VAT Y) o ropiErFIEA LT
Al OFRSHRICERMT 72 €7 7§88 T Fo_ Lo {EIBERic
B LT 725 1200~1300°C i LT LR
BERNE—EERC L&l A CERTS. X5iE
Erx FFENOBECREZIRTHrLRABLFIEOAE
ETHTERS. Z0LERBPEOMABERETT S
L, BEEBRLTHE3402FY) o FEEESHIRL b
BENTHBIRS. 1600°C DlEDSEERTIXIFE 1200
~1300°C ILE LT LRGENE Ar TEHL, 0
BELHTACHZERLUCHREBTS. a4 027y
A LB E, OB TRETH 2~3min 2 7Y o
TIEREI L TH Y, ZORBOB I E 0B E L ETH
W & Uiee FTERRIRIG S 2728503 E OB &
R M2 €7 2 8 X 0 P RS BRI et
5. ZHNICETHREREMLATSS. EEDTLIEH
LOUORELTHS a4 VRFY v FOEIDOLE{ L
Lkdic. TOHMREERD LETRE AT -

EWDMPDIDT, FOHIIAL LR FY L FiFEE
T, HEER LTS Mo 8% E B SHRIC IR
THlflz AR S EFERMETRERE (LI LR TD
FIS#EEZ Rz, CO # xyx 1050~1100°C |z hndk
LcEtER E CO, H R LERISSTHERL, £RS
D CO; 1 KOH LV —#354 itk b4k L.
CO,CO x> Y XN EHEIbA LYY MiT X DKL,
H, 13 400°C iz L7z Pd 7 2~ beRZBEL, &Y
BTN, BALANC D ABIVBEEELNS » FiI2X D
FRER & AR Z T D7, ThFROF RmEIENER
BIEMRELTCHE L. CO-CO, BEH ADEER
FENZREFE &L DR GEOEIMCIT 24 v+ v
b CO, SHTEEICL Y CO, REXEEF = » & Lic.
HARBIIKEDES 0°5~4:0/min ¥, CO Bk
Ut CO-CO; &L T 0°5~2:0!/min F Tl X 7-.

3. R B B R

Fig. 2, 3, 4 B _TOEBRE RO W T BAERY
DOEERD LEMOBGRE R LcbDTHS. Fig. 2
vd 1400~1550°C DIREHIAT AFETLAKEETH
5. MED H-1~4 0FRIRBELZBETFCWs 240
AFY) S DREEOEL, LEREA T EGENNCHEIE L
RbDTHS. EMEpDd L VIIREOBELE L F 250
BERLICDDTH D, ERTBETHETT% UTFL
PZEELEV. BABROZ EBmbhs. (i )IRE
X OTERRDIRRIC AT 5. (H)IEEE#SnE &

. 2 H-6
80 - S yd -
o 4 H ZJD
z
’ P
/ 7
/ s,
P H-5 ’
- Ve
€ / //
o 4
N ’
o ,/ 4
e
E / s’
/ //
7
8 ’,
5] //
= ’
3 4 Temp. 4 v
@ (°C) {cm) |{cmysec)
° H=-111400 {030 336
2 H-2]1450 {0517 | 449
o H-3]1500 | 0494 | 328
8 H-411550 | 0504 | 408
© H-5}1500 | 11158 | 315
= H-86 . 1154 226
By H-7 1"150 14'5
a
= H-8 g 226
H-9 0708 760
H-10| 0374 | 608
H-1) 0427 | 304
| 1
100 150
Time (min)
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