2

5Fvwiélﬂwt%ﬁﬁﬁﬁa@@ﬁEQMi 1251

5 ke k 3 1,000t BSR4 2 EEE R o HlE
EIRERY - BERFEHS™ - BEZF* B — RRRE o BT [|— B

DETERMINATION OF GAS TRANSIT TIME BY RADIO-ACTIVE
TRACER RADON IN A DRIVING 1,000 TON BLAST-FURNACE

Masao Serzzawcz Yoshio Kuzuham Yoshzkazu Takahashz
Kenjivé Kanbam & Kazuo szakawa

Synopsis: '
A series of tests on the measurement of the gas transit time and the distribution of the

hata Works of the Fuji Iron and Steel Co. As soon as the radon containied in a gold tube was
detonated into the furnace by the electrlcal burster container fitted up one tuyere latch of

‘gas in operation of a 1,000 ton blast furnace were carried out using radioactive tracer at Hiro-

the furnace, a series of gas samples were caught at 0*7 second intervals by the gas sampler

installed at the top of the furnace. The gas samples were transfered first into the flasks and

- subsequently analyzed for their radio-active content by the pulsed-ionization chamber method.

The samples were simultaneously withdrawn through four steel tubes inserted above the
stockline at a center and three different positions near the -furnace wall.

Some prehmmary ‘tests in 1955 and .a series of forty experiments from’ August to October
in 1956, were performed successfully, and the furnace conditions were taken into consideration
in relation to their results.

‘Some results obtained from these tests are. as follows

(1) By using the pulsed ionization chamber method gas rad1oact1v1ty was detected much
more precisely than. by the Gexger -Miiller counter method. The radon as much as 0*6m.C.
sufficient to analyze the gas radloactlvxty, and under the favorable condrtrons it is counted
beyoud 1,000 cpm. : -

(2) The transit time of the gas- determined from a series of thirty éxperiments is shown
in Table 4, the average and the 95% conﬁdence limit obtained by statical analysis as to the
center of the furnace and the vertical point of the inwall above the .tuyere through .which
the radon is projected. It is observed that the transit time of the gas is faster in the cen-
ter of the furnace ‘than near the furnace wall by these results; 3~5 seconds to reach the
rnaxrmum radio-activity at the center against over 5~6 seconds at the inwall, and the transit
time. var1es more at the center than at the mwall and the gas flow is influenced by p1g tap—
ping or slag tapping. :

(3) As shown in Fig. 5, expenmental results seem to be assorted into four types on the-

relative curves between the gas rad1oact1V1ty and the transit time. It.will be recognized that
these figures and the furnace conditions are substantially related, that is to say, when the:

' furnace condmon is stable the figure is often found out as A type, and under mstable con-
. dition as C or D. . .
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Table 1. Genealogical tree of the radium
K family.
Half-life . Energy
Element period Emitter (Me V)
226Ra 1590year { a {iggg
v 7 0-118
22Rn 3+827day o 5+486
}
218RaA - 3*05min a 5-998
\
2 P B 065
11RaB 26°8min { 1 0+204
! e . “ {5'505
214RaC 19°7min a’ - 5-444
: {ﬁ 3°15
a/\g 7 0+607
v  *RaC'|1'5x 10~ %sec a 7°680
4 1 . . B 180
214RaC 1°32min { 7 7+28
N a { B 0°035
2RaD 22year- 7 0012
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Fig. 1. Burster.
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Photo. 1. Burster fitted to the tuyere latch.
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. Photo. 2. Gas-sampling apparatus.
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Fig. 2. Measurfng apparatus for radio-
activity by a pulsed-ionization
chamber method.
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Fig. 3. Results of analysis of gas
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Table 2. Comparative results obtained by a GM counter and a pulsed-ionization chamber.

G.M. Pulsed ionization - G.M. counter*| G.M. counter¥®*
counter chamber (Voice) # (Voice)
Rn introduced (mC) 112 06 ‘ 8 40
. Max radioactvity (cpm) 487 429 § 40 500
Background (cpm) 4616 041 i 30

* Ref. (4), ** Ref. (5)
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Various experimental results.
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Table 3. Experimental results (Aug.~Oct., 1956)
3 Stock level |Burden mate- . . . ‘
) Dat . . 3 Wind Wind Wind
Z oate Operation (m) nal?‘y) voﬁ:me prler;s. tetlrrllp. Slag
5 = conditicn - z (m?/min) | (mmAgq) | (°C)
% |Month: Day ’ | East iWes’t Dun- |Sinter - BaSIClt) A1,O;
<3 1 ‘ gun | ore 1 ‘ L (%) (%)
T ! ) 1 |
1 3 . . [ 1°5: 20 © 930 | boas !
5 3 Pig tapping | 15| 2°0 | 1600 . 930 730 : 1 15“7: 20°88
3 8 4 |{Slag tapping(W)* 0'8: 1°0 0 664 690 , 730 | 1712 @ ¢
4 g | 9 | Normal . 101 170 1500 ! 960 , 770 | 1*18 | 21-68
5 9 |-Pig tapping | 170, 170 {930 | 770 118
6 31 Narmal 2°0 20 980
7 8 31 | Slag tapping(S)*| 1-0| 17| 86|60l 1500 1060 760 1°18 18°75
8 31 Pig tapping 20 2+0 - 1070 |
9 6 . . 04 08 ‘1100 ‘
10 6 Pig tapping 15 "0 1100 750
11 6 . .
9 06 1°0 . 57 1100 1+13 19°91
12 6 Normal o-g | 15| 1B 1ISTEY 100 oo
! ! P 1+0 10 980 730
1 6 ;Slagtapp‘ng(vv) 5| 15 990
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a1 | I in | | o ; P
15 Normal . 1*0 1°0 f bo930 1 ig 124
. ' . i i -
i;’ 9 i ;é | Slag tapping (S) é_g' é_g L 16°7 | 5678 H 1500 1?;8 17°75
i ! . .
18 | 28 L[Slag tapping (W)! 30 30 ,u 1080 740 129 |
19 11 rP t 1oéo95‘ ' 1070 ': :
! : ig tapping * M 1 i "y
20 ' | Normal 1°0 . 1°0 | ‘ 1090 730 e |
21 10 | 11 ) { 079i 10 ,17°2[58'6 1450 T 10e0 | , 17780
22 12 | Slag tapping (S) | 1.0 1+0 | ! | 1150 . 710 | 1°23 | .
23 12 | Normal |l 170l10 : | 1140 | [ |
i i ) : ; ’ l ‘
24 18 | o . L 10 10 oo 1080
25 1g  FPig tapping L 20 15 5 1020 } bo1e27 D 1744
26 | . 18 : Slag tapping(W) © 10  1+0 680 | i .
I 10 ; C 10 1e 1371 . 1400 “Tioon 1 680 T
% ; ig ' Normal 1°0 10 58°8 Y 1000 | : i
‘ 1°6 . 1°9 1000 o4 |y
29 - 19 P2 1-1 970 ' L*24 179
30 19 Slagtapping (W): 5 - .. 970 5
! i i i i ' ‘
3l | . 22 | Slag tapping(S) i 12 11 | : | 1020 | g
32 | .10 :© 22 | Normal ! 0°9 ] 1°2 13°4 | 58'61 1450 1 1050 i 590 1°25 | 19°5
33 J 22 | Pig tapping | 1o 1 12 1010 | f
* (W) and (S) denote the west-side and the south-side cinder notch respectively.
sl | ' ' CcO CO I Area between Tuyere
Pig 2 Gas t it | Max. activit Vi Activity- "
“ Coke Iproé%lc-' Furnace | (%) (%) ! til?\se r(a:esg) a(}épr?lc) R atcit,:.,ve]t(in??)d time gg:nof
.| Tatio " tion i Londitions | - , :
A I(t/day) conditions ; T i 7 : . Rn -
» b { Wall Center: Wall Centeri Wall Center | Wall {Center | Wall ‘JCenter type intro-
m ! i i o 1 ’ : : ‘ duced
1| 0657 1,151, Zoeordy‘ Al 94| 9°5:3074 ]335 80| 43| 583| 20|360! 06| A
2 ‘ Al 70 3174 | 62 890 4874 |
31 0%624) 1,122 good | A | 10°8 | 8°0 . 2978 133°0 ' 6°0| 6°5| 756 671 | 53°3 ; 8378
41085 1,218 ol A | 1276 | 11°4 2851 30°8 4°4 | 4°2 | 1633 | 186 |166°5 | 21°8 B
510655 1,218 g A} 13-4 108 127°8 3i"4 ¢ 55 32 | 2901|1064 152,795 | A
— ! H J
6 A 128 72 { 28°4 | 3570 6°8 | 1°9 | 1453 | 239 | 97°5 ] 125 A
71 0%682| 1,159 good | A | 11°0| 54 | 27+4 36'0, 51| 23] 84| 47| 4°3' 17 A
8 A ‘8| 8v8]27°2 {330 52 | 1°5| 7| 240 6'6 | 12°8 A
9 ! | (B | 11-8| 1281 28'0 I 2574 ' 4-0! 37| 380 | 17i306| 03] B
10 ! "B 1130} 15°2 ! 286, 278  3°9 . 41 262! 50 L 356 4°0 C
1y : iB 130} 15°61282"'27°4"' 6'6! 38 88 ' 221 61! 146 A
12 01725 1,072 good" g 135 | 3-8 | 28°2 29-2 52 45! sis ' 13 '958| 0'8! B
13| ‘ B 9-1}124137:4 2906 55, 58 515 58 516! 222° C | No. 4
14 i B 11711136 1298 2976 7°0, 7°0 . 223 17 214 . 1°5 . C
— ‘ g ! H . ' T
: : : ; ‘ { !
15 L ‘ B 15°0 12°2 258 - 29°0 6°9| 2°0| 420 142 |48'3| 94| A
16/ 0" 7631 1,019 good* B 136 11°2 21°2.29°0 | | |
12 o711 1, 1290 ; 174 1270, 23°7 ;298| 50| 9°5| 703 5 18 | 316 | 1°3 D
18 ! ,”f;)’:gg (D 18°2,12°2 /1234 284 | 2'5| 3'2| 887 | 18459 | 04 C
. u \ I ' . |
H ! | : [
19 ! ! B 1251 90" 267 | 322 86 l 61| 280! 14 [ 2001 16 B
20| 0°684 1,146 B 116 6°0 26°3133°6: 5°3 1 4°6° 180. 68 191 . 5 B
21¢ 'B 142 774 2161314 52 1'9 628! 19 55'3. 08 B
22, 693 1,131 "B 14°3 10°3  26°7 2976 1‘ :
23, L B '14°2 1072 28'2,31"4 " 76 1'6: 355 120 44°1 67. A
_‘y ; i {
24 : “ C| 98 31°0 ; 7*4 | 80| 545 148 55°3| 83 C
25.0°723 1,017 bad | C | 12°6 | 1274 | 30°2 [ 31°0 | 7°7 | 36| 244 12.16°0| 0°7 ' B
26 C |11°4|15°8 | 28°6 | 23°4 |- 54| 4-8| 977 12572 08' C
27, , B [14°4 | 13°4 | 258 | 28°2 | 8'8 54 ‘ 51 ;
28 U B | 140 (136|256 | 266 | 6°4] 46| 150 12124 08, B
07726 17080, good| B | "9.0| 130 | 30%6 | 30-6 | 59| 3:0| 135 140|155 | ee| A
30 ; B 132|126 |27:8|27°5| 60| 40| 138' 3 ‘.16'0 0°3 B
L—__ N \_ Y e oo B L E . d_ i
‘ ‘ ' : i i : | :
31[ : A 102 92 ] 29°6 1 3170 . 74 30 363 197 ﬂ 361 . 12:4 | A |
320 0°717° 1,093 good | A 136 ' 8'4 | 27°2 ' 31-2 i ‘ ‘ ; “ i No. 8
33 (A 11°8 | 8°6 ' 28°6 322 6°9 1°9 329 256 28'7 17°8, A
) i i L ;
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Table 4.

experimental results.

Mean value, 95% confidence value, and coefficient of variation of

2]

Condition

Wall Center

Normal
Slag tapping
Pig tapping

Gas transit time
(sec)

'3°27£1°06, (40)*
5124177, (45)
47314164, (45)

6°324£0°94, (21)*
5384095, (23)
6°28+ 134, (28)

Normal
Slag tapping
Pig tapping

Max. activity
(cpm)

578 +£403, (97)
4904270, (63)
3944191, (63)

120+ 78, (85)
1094165, (195)
1964301, (184)

Area between activity
and time (cm?)

Normal
Slag tapping
Pig tapping

55437, (94)
32415, (61)
29412, (55)

8+ 6, (90)
11421, (250)
13422, (199)

| Normal 13°534+0°73, (8) 11°08+2+34, (30)
i CO; (%) | Slag tapping 127442700, (23) . 11°50+ 1789, (24)
Gas | ! Pig tapping 1b"3741766, (19) 11°21£2°19, (21)
analysis ' ;
Y ! Normal 26664154, (8) 30°26+1°92, (9)
L CO (%) Slag tapping 27-88-£291, (16) 29+68+2°10, (11)
|
1

Pig tapping

29-0341°34, (6)

30614273, (10)

* Denotes coefficient of variation.
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' Table s.

Relation of the furnace condition
and activity-time figure.
Figure ﬂ
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BEHAVIORS OF MACRO-SEGREGATES IN THE SAND CAST
INGOTS SOLIDIFIED WITH THEIR AXIS INCLINED

(Studies - on the Sclidification and Segregation of Larger Steel Ingots——III)

Heishivo Morikawa, Shinsakw Onodera and = Yuioka Arakida

Synopsis:

In the 2nd Report, the effect of gravity on the vertical segregation proceeding in the melt-
of solidifying core of ingots has been indicated from a new standpoint.
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