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Development of a Method for Measuring Sinter Porosity by Applying a Vacuum
Packing Technology and Its Application to the Evaluation of Sinter Property

Shunji Kasama, Tetsuzo Haca, Tadahiro Inazomi and Katsuhiko Sato

Synopsis : PAC method, a new method measuring the porosity with concave in iron ore sinter, has been developed by applying
a vacuum packing technology. PAC method is applicable to measure the total porosity of porous objects with an
irregular shape such as iron ore sinter or sinter lump with a size of 10 to 100 mm. Porosity of commercial plant sinter
measured by PAC method shows strong relativity to the reducibility (JIS-RI). Evaluation of total porosity by PAC
method suggests directions for controlling the sinter reducibility. Furthermore, change of sinter porosity in handling
process is detectable by PAC method. Porosity of sinter lump decreases propotionally to handling times along the
process flow from sintering machine to blast furnace. PAC method provides significant data for process analysis and

control.
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Fig. 1. Comparison of outer-shape determination
mechanisms for porosity measurements of
iron ore sinter among water method, plasti-
cine paste method and PAC method.
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Fig. 2. Schematic figures of a vacuum packing
machine and apparatus for measuring buoy-
ancy.

Table 1. Specification of a vacuum packing machine.

Mechine size 440mm (W) X 580nm(L)
X 320mm(H)

Weight 35keg

Chamber size 350mm(¥) X 380mm(L)
X 140mun(D)

Sealing wire 350mn(L) X 6un(k)

Power consumption 3phase, 200V,50/60Hz

Vacuum pump 0.3m3/min(0.75k¥)

HBIFCTRREEL 24 V2 DEERAD NS > 2 2 F]
HALTHEZRET A2DID, FICE—3MT0 RHEMEH
DHEHWRET H %,

3. RERRESIULGE

3-1 HZE=@E

BERSSL D B2 WK, (BR) FTEEEE T Ao P-140% 51
PRZGRS2HEHL 2. EEBEKR 2 Fig. 212, 8%
Table 1 {2/R ¥ AETEOFNEE LTI, T8 KD 7 4
WA ANICBERIL E B ERNC Ly b L, FTEDR
HERFTTT74 v oA eSS —v T35, 20%, B
EURBNDET 2 HIECRTBBET 7 4 v 2 5 BEEEE S
PoEEE L aEDPET T 5,

3:2 BEZGEROD74NMLA

BRI TR % b OB O E BRI T, 74 v
LDDBEIEYHEE k5, 2 ZTHBIAREN L 7 4 v 00

26

Table 2. Specification of laminate film used for
vacuum packing of sinter.

Fila} Laminate Type(x) | Thickness(8) | Strength(s) s/d
A BN15 4 n/BP25 4 m 40 un 1.64 Ke 41.0 Kg/mu
B BN25 4 m/BP40 1z 85 2.08 32.2
o] N 25un/P 80unm 105 1.74 18.8
D N 164 n/PP70un 85 1.04 12.2

() Type of film BN : Bi-axial rolling nylon
BP : Bi-axial rolling linear low
density polyethylene

N : Nylon

P :Linear low density polyethy-
lene :

PP : Polypropylene
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Fig. 3. Relation between inner pressure of vacuum
packing and porosity measured.

27

m=m * {1+ Vr/(Vp+Vc)}
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Fig. 6. Effect of multiple layer vacuum packing on
porosity measured by PAC method.
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Fig. 7. Comparison of porosities in sinter and sinter
lump between different measurement
methods.

L)
o
o
242
b
€ 40 O PAC method
E @Yater method OO
£ 38}
©
Sl o%
2 (0]
L o Q
£
S °
> ad
g 30 }—
£ 28 | ® A { 1 ]
28 30 32 34 36 38 40 42
Porosity with Hg method [%]
Fig. 8. Comparison of porosities in commercial

iron ore pellets among Hg method”, water
method® and PAC method.

2441 & Y PACEREA L, BSEEAYL O [FLRME R
ORI D 19~21mm, > v ABaEkEE 5 1 HI0
) 2 M L T w2 WERS IR T8 O R LR O FEHE(R 25 3
K (#3.0%) 7o, FHWET I3 54 vEALTHEH L 12
(7 ~9 B4) PG THOERZIT> T 5, 23,
WEFEDOIERELIZD - T, 7 4 v 2 FHEOBED G,
BEFO74 v aBEHEHT AL E LI, S 612, PACELL
HOBILRIE 24T 5 12012, 74 g 58O SAREER
B2 RICL, ERAFNTEE (= v 248 LUZEX-5000) % /A
W THERS SRR D 2 A FL#E L 640mAETOBIAILE Y
HE L2,

FEHEISE RS S D Mk BT (JIS-RI) D fENTHH # Fig. 9 2R~
T M OlER s L CHRERMV—ET R VD, JIS-
RI~DBERA T £ — I E b T 2 FeORHREE 21



BAA R FIR U 7oBERSSE 0 [ILSRBIE HIE DM R & £ OBERSSL & E 3Tl ~ D s F

68
N
L aNo.2DL
o8N
8 % ,.\
Es‘ AN : ot Ad A\A\
o | &
: \ A“ ‘A\
62 N AA
N x
N
5.1 5.2 5.3 5, 5.5 5.6
$i02(%)
68
° oNo.1DL
66 e |* [ ] No.ZN.
p ‘.‘ PR .
".._5“ e [°
2 At | ol e °
A
@ et T
60
5.5 5 7 7.5 8
FeO(%)
68 ]
R=0. 368
66 2
= * &3 ®l o
:64 A s 2 .;- .0 '/
i A® ] [ J »
= 4 o
ol = et 1L
} aNo. 2D
60 B |

20 25 30 35 40
Total pore measured by 1.A. (%)

JIS-RI(®)

60
10 12

&

oNo.1DL
| aNo.2DL ole

[ 4

¢t
®
..

b4

A A

A.‘

>

L]
N B

S
>

A
A

A o &

A

-8

1.78

1.8 1.82 1
Ca0/8i02(%)

841,

R=0. 657
/

N

4

62 —x

64 ,/;{5;. : :./
A

A./
)
a A

:““/

1 ] ]

38 39
Total

40 41 42 43

44

porosity measured by PAC (%)

| R-0.58
®

/]

.
/’/o O'. LV

e/
L ] [
/0

/ A’:;.‘

whell/
RV

/e

A
/

oNo. 1DL|
aNo. 2DL|

-640 um po

14 16 18
re measured by

20
1.A. (%)
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