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Measurement of Thermal Diffusivity of Fired and Nonfired Pellets

by Laser Flash Method

Hiromichi OHTA, Tomohiro AKIYAMA, In-kook SUH,
Reijiro TAKAHASHI, Jun-ichiro YAGI and Yoshio WASEDA

Synopsis :

The nonfired pellets have received attention in ironmaking industries from the point of view of energy
saving. However, the accurate and systematic measurements of thermal diffusivity of nonfired pellets have
not been reported yet, although they are required for the heat transfer analysis of ironmaking process.
For these requirements, thermal diffuisivities of three kinds of nonfired pellets containing 1.20, 3.72 and
8.43 mass% combined water have been determined by the laser flash method in the temperature range be-
tween room temperature and 1 273 K, and were compared with that of a fired pellet.

Thermal diffusivity values of the nonfired pellets are found smaller than that of the fired pellet, and sig-
nificantly depend on temperature and kinds of iron ore as raw material.

Laser flash method for measuring thermal diffusivity at high temperature has been successfully applied
to various materials for its excellent character such as high response and non-contact method.

Key words : ironmaking; thermal diffusivity; non-fired pellet; fired pellet; laser flash method;

heat transfer.
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Table 1. Chemical compositions and apparent densities of non-fired pellets.
Samol Chemical compositions (mass %) Apparent density (Mg/m®)
ample
T. Fe FeO Ca0 Si0, AlO3 MgO C.W. 283 K 373K 1173 K
M 62.13 0.06 4.49 2.52 0.85 0.18 1.20 3.70 3.46 3.41
H 56.93 0.12 4.74 5.58 2.83 0.22 3.72 3.50 3.21 3.09
R 51.46 0.12 4.76 7.00 2.99 0.19 8.43 3.13 2.80 2.56

C. W. : Combined water

INOHOFEEEHETZ, AMETIHBEKEEEDE
HBIAEIER ST 5 3STEOFEHRE L » b OB
MEE, V=759 Y 1FIZIDMELFERIZS
WTHET 5.

2. BEHEESTICERG &
2-1 REDRE

V—H—7 T v ¥ 2K X B BINEEERE O 513 L
TOEBYTHAHY. ES | OHIKREHE & WraukhE 2
1By, ZOERMEZBEEMNICL —F— Y — 5250 2 THZL
LABEROREICEYHET 5. Z OREREMmE,
BRI L > TEILHE « KD 5.

a=10.1388 1%/,
T by RIRBEICEMBE R KME (Th) O 1/2
WETHDICET LR »ET.

(1)NIBEEG RE L CEHB s B TH 5 25,
RO IZ B VT, B X 28ERD O 205k
PEASTRIE S < . BHIZNL » b XS IS BEECE
AN E S BIRETER D v BB T B B 2 B S O W L s
VETHAH. AFETEESESY ORELERIC, (2)
K& THBEGHC X B BBROBWIE LTV BILEHE
L7,

01_=A0.1388 12/t1/2 .................................... (2)
IIT ARBBSBRER L REEMEORFEICL > TE
FAMEMRBTHS. L—F— ) ABEE OB % ¢
TS, BSBUEL O S HIE R REEE ORE L&
BHRE Thas WE L7272, exp (—kt) 1208 THREBHK
BICRET T 5. k& bty DR (ki) ERBAR, &
BREVEELZREMICHAREAT LI MO TW
BIND U2 5 T, ok, & AL OMHBBERE DS H
LB LTBiE, BELEHROBRTEEL»S(2)
NI Lo TR « 2HMTHI LD TES. B
#1213 Heckman'® R - BRREG AR 2 FIH L
TEHE S N2kt,, =055 0.4 DHFAOEKEE® 12X 5
THIERRE A 28I L, BdnEEE R 7.

2-2 H#

B E RN ER IR 7.0 mass% DRI A~

N AN, BEE 13mm BEICER L 10 B LEE

- Table 2. Chemical composition and apparent
density of fired pellet.

Chemical composition (mass %)
T. Fe FeO Ca0 Si0y Al O3 MgO
66.88 0.25 0.22 2.64 0.50 0.36 3.90

Apparent
density (Mg/m®)
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Fig. 1. Schematic diagram of experimental appa-

ratus of the laser flash method employed in this
work.
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Fig. 2. Relative change of specimen thickness for
non-fired pellets as a function of a temperature.
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Fig. 3. Thermal diffusivities of M specimens.
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Fig. 4. Thermal diffusivities of H specimens.
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Fig. 5. Thermal diffusivities of R specimens.
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Fig. 6. Effect of the heating cycle on the thermal
diffusivities of three non-fired pellets.
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Fig. 7. Effect of thermal hysteresis on the ther-

mal diffusivities of three non-fired pellets.
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Fig. 8. Comparison of thermal diffusivities for
non-fired, and fired pellets obtained in this work
with those of the previous.

Table 3. Thermal conductivity values of non-fired
and fired pellets at three temperatures estimated
from the present thermal diffusivity measurements
and the specific heat values by the Neumann-kopp
method.

Samples Temperature Thermal conductivity
P (K) (W/m. K

283 1.82
M 373 1.51
1173 0.59
283 1.18
H 373 0.94
1173 0.55
283 0.57
R 373 0.47
1173 0.33
381 6.53
Fired pellet 831 1.63
1173 1.38
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Fig. 9. X-ray diffraction patterns of three non-
fired pellets using MoK, .
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Fig. 10. Weight change of three non-fired pellets
as a function of temperature measured by thermo-
gravimetry at the rate of 5 K/min.
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