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Studies on the Production of Pig Iron and Cement Slag from Red Mud. By
Takashi MITSUGI.

1) Factors in the pelletizing of red mud which was the residue of alumina production
from bauxite were statistically analysed. Recovery of psllet with a diameter of 10 ~ 25 mm
was 352, and its compressive strength was 1.5~ 2.2kg.

2) In the designated composition range of slag for producing cement (CaO/SiO, 1.7~
2.3, Al,0, 18~289,), chemical reactions occurring in the 150 KVA furnace used for the ex-
periment were statistically analysed. P and S in pig iron decreased with the increase of
FeO and decrease of (YFeO) (Na,S)/{(T-Na,0)—(Na,0)g] in the slag respectively. Also,
FeO in slag rapidly decreased with rise of temperature of molten slag. This was related
with CaO and Na,O in the slag.

3) Both low P and S in pig iron and slag for cement were produced from red mud by
the electric furnace under the following conditions: unit consumption of gas-coke 250kg/t
of Fe in red mud, CaO/Si0, 1.8~2.0, total Na,O in slag 5~6%;, and voltage between poles 1.6V/
cm, the ratio of area hearth to total sectional area of poles 7.9 was established. The com-
position of pig iron produced was C 4.0594, Si 0.029;, Mn 0.02¢;, P 0.018~0.0247%,, S 0.010
~0.02195, Ti 0.002¢%

4) The molten slag was atomized by water—jet and quenched in water. When u.r was
more than 100cm/sec, the glass content in quenched slag was over 859 and was statisfactory
as raw material of cement. @ and r are velocity of water from nozzle (cm/sec) and the ratio

of amount of water to slag respectively. (Received Nov. 11, 1961)
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d) ¥ o E ok

el Mn, Cu, Cr B4 EMRb 5080 h
FegEE D& RIE Mn 0.01~0.05%, Cu 0.02~0.03
%, Cr0.01~0.02%, As 0.007~0.01.%, Ti 0.004
~0.1%, V 0.01% DL FCTdho7.

e) (ZFeO) oumi
B D TR T ORI IC & 0 P BIsk e BT
PLIERLRE 2 A v PR E LTk I 3 8k Ly
EEGEHIDO P BXUS 242 mKTE LT

ZZTEoIC (XFeO) WA N2 2HF42 Lo ~T b

-~
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s SO H 5 T MMl S, b bl — s ho g s (ZFe0) & ol
B RoOUI2IPANC 4397, & DBA AL IR TEI R
3T E L oy (Si0.) = 20~229%, CaO/
SI0; = 2.0~2.3 ohHizH:s. Mgk DL LD
WWIRTEIIED 5 & & S icsyinho FeO ol
DHIZ T T L b s

AR TN TGO E T — 13 F T E R O
AR O S — K 350kg & Loy
HTH LA (ZFeO) (UMM & & I g5A
HHDTT LTI FHLT 5.
mmm#m&éwmbééw%momTLQN

T 111l

1 1

/ 2 3 495

MG E R I DT 5 ~T A/em? o Jiif (=Fe0) %)
S8 \ I s - 9y 21[g (3CFeOQ) & (P Eolliff
TL/#J /‘/\‘[/)nfif) /Df_OD—C‘ZCOJ e ijl_[{ “E}__fa Fﬂﬂl\@ P 0015/00
Mmool CHLFERLRIC DT H D ik & D URe 1N
ey s . Si0, 22~22¢% CaO 43~479,
I\|II lfll &l\ ’i“\ > L/T‘ 2y A SlOwC&O Al 05

EIRTFRICH T CaO /poO %Ll 1T

SEVEDRIEASATNC g 28 TH B
ZORMMSIEEF -2 3 Ca0 % & 205y
AT & % R HI2ARIC 7 L7 . I
s % X951 (T-Na,O) 2 ~6% L
s d 21 ipinb 69 CaO 50904 144

BT CaO % 1F Ll & S o 1/ W@
B3 b &S nte. Fr-MEfic o F
(T-Nax0) & [l - @1%«3 Ty |
2500 1. Iz A B z Ca0g r
Tl L2 (T-NasO) & e & oy -
fRidkd o ntsrorh, Calb 50 ~ 53 . — L

i J
BUICHBNTINENITE (T-Na:.O) 35 R R B
ST M s 3 7 o 2 Na,0 - (Na,0):
WPTHIN® B S & & htgh ot 2210 (ST & I & 0> T
Ay . PLAERL T4
<1,300:C @ 2+1,300°C

T FEKOEBEMEORE

HXBDIETT D S Biv O I EIK BN I BT, Ca0 & Na.O %)% LT (ZFeQ) % Jiid
ARV & DSBS DL SIS TR 22D T, XS ILHEBRAT T ORI H 2 T — 7 24 i)
VORI IGE, UL, FIROOETS A Bt UCORIE & D IS RS (14 S 2 S ie D & o
fo. BRETE S0V Iz B A Pl B O L, SO R o b 5 — K v 250 kg
FTCHMTadc & bFznizkh (ZFe0) 12 1.2~1.4 1244 L P12 0.03~0.06 % %
TIE P L7z SO IR LORA TR IC T 2 fo b b IR A R iR O 7.9 1512 % Tk
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52

X

LTCEEMIREE C 250kg/t-Fe & LTHUMIEO M4 Lo ~Thre. FEFEHILS £ O
. m@M&%Mﬁéﬂi4&m4\ U, fhiliae2 2,
"o (ZFe0), [P] HXU (S) Offiz4uIEic i L
25l T4 Eﬁw\m w:;m, LA 26T id. (ZFeO)
AR D L5E & I QIR 3k & 15
l| H IR L2 ORTUL P 3IE N LT 60V P L
- TISHEPLILR 0.03% LU FOHAIES 7. 15
\ (T'Nax0) 135 ~6TH0lifid i chTh .
DL DU & A 2 — 7 2750 & LT
\ POMREESE BN B C L s T A 1.
BN Q%kQQLMC%DC{CﬂNMQZZOT
o \ Ho7zh3 CaO/3i0: AL N L7zl D Y24 11 4
Y\ N T2 DICTT D72 IR TUT 2T R L S TH D
N . Ca0/Si0: 1.8 L Fic k1> Tiz (ZFeQ) ok
Nl o b5 F (P S) & bitikd 5. Licns
5 s T DTHLEOMES LG T Ca0/Si0; 1.8 b I
N SR I DD B B

30

%)
N
T
®

(ZFe0)
¢ =

(&)
T
-
e}
7

—~
<>
T
~
-~
/7
/

T
/e
o}

i 7500 Tabo LB D ok
bR E (T) 8 BEO AR
02310 ML & (SIFeO) » o lif% Bl e ) S T v SRR HUC K R e 2
$i0,~20~30% Ca0/3i0,~1.4~2 ¢ U LTe D& TRARD 7 2T & 20k B sl

SN D IBAIED X HDICHIIIED 7 v L F

1600
( TRTER ST DJETIRAT M AGEN s A R LT
. . Xy P HDEWETED A & W IEREIC & ki
’\l500— iz zZontie. AETiRAk =y b 1T & D K
e . 1T T EE L. KINOIMENZ X D 4 Kikiz
L .o Ao Z
os 40 . STEIEN D

D) eI K /4
77X7—NMTW i@y H T AH 90 ~
100%, €nv % voiif) i)y 300 kg/cm?.
2) ClEWIA T Ai{/('fk u»%
| AT LRI /e ™ B . T AP90~

1 |
50 3! 52 53 v li 2
Ca0% (A B ) 100%, €& volfiEy 250 kg/cm?.
\5} — A0 Y
W2 CaO % & kil & Ul 3)'4%M7) o i
T.Na0 2~6% AL 5~7A/om? VRIS B DI Y (T RS B . 5 AT

60~70%, £ vOf) kY 100 kg/cm?.
4)  MOAEVIK Y
BICAMCE TS THH UARKARS 2. #7792 10%
HZ7 ZAHOEER Parker® ([ X DIREINI PRI L DT Lic. A7 2T &Lk
ICIRIRTFR T T F 4 X INZ OBRISTEDSIMEE A & DT 2 5 g #4540k LT kokr

5) Nat. Build Studies Tech. Paper No. 3 (1949).
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TAUT B C Lotk S A kiR

SRS s B R0 T AT A NSO
PP S UTTI LAz i MUK LY () SRR () & o
Firuw TEOTCLENTXA. v-u QU Nk
VU I s D AT g B AR I T L

< Kg of Water >< cm

Kg of Slag sec
Kg of Slag

e )/

= (Kg of Water)< S

)

sec

Z MDD .

x%;‘/,)l,"“/c U)l

TGOS EGZ st &

1500

1

/

L | l 1
2 3 4 5
T.Na0 (%)

150 KVA ;'ubriﬁ;d-‘\‘;!.&izac BT8P 9 A KK A 251 (T.Nay0) & MisiiEo
WAL, TRl HIK 372 L 907 DS 7 Zovips & K FRNES
MHE A 712 2.0 ~ 2. 5kc/cml DIV JIDKE R % v 2= Ca0% 510815 0
5 i l‘?‘ol’m: TP UKL L. C o KRO H T AT 52.0~52.9 O
7% > 100 12330 T 85~100 % T /KB EA8{k S
(ZFel)
/.0:/
- ~ 8r
R
- ~ b
E 14r
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Lot
Q05 -
] oL
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——————————— -003% < ok
! “ \i (S
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i
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Jxoy MIit  2: HokO
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1:

gt P X0 S &g FeO & o

b BT W25

B39 2 —iiDWIIED > LIRe X D gk E 2 A ¥ T
PLEE DRI R B9 2 WHIE A 470 LU &S & 14
7z

1) MEZF TLAWCEBRBORVI AT v THH
FHAIC SR L, £ DBGEAI 20 ic Uik,
v PRI 10~25mm D& DDY435% T % Dl
WO PR 1.5~2.2kg ThD7.

2) IRTEEEPTEUES T O TR A Ak s ik A D
fo BRI B O JRHT Uil BRI ER ST o da sy i 4
IS i Uiz

3) 150 KVA HERMIESHIC L b 2 A >+ L
HoFEX L (Ca0/Si0y 1.7~2.3, Al,O; 18~28
%) WTHRIEEEE PN BOSZ#ETHICHENT L,
Fa o pIic U, BE EBnE & OFBA R L,

~V

IRTEIIEE & giigh o CaO B XU Na:0 & DffiE Ry .

Ak TR MK B X ORIk
T ' - L&mlg. Loss Si(/)z ALO, | Fe,0, | TiO, | CaO | Na,O P
(%) (% (%) (%) (%) (%) (%) (%)
Y — ZT#% oA 1,000 | 13.54 | 13.27 | 14.97 | 30.23 | 2.19 | 18.85 | 2.45 | 0.032
v~ #IET o 300 | — | 15.37 | 20.30 | 38.02 | 1.41 . 9.14 | 0.038
# — A4 ¥ g 3803170 ' 0.89 | 0.68 | 1.92 | — | 61.09 | — | 0.000
xR oa — s = 114 | 13.5 ‘ 5.5 | 2.9 1.8 0.2 0.9 — 0.031

4)
— 7 A% ECHIE UCRIE & D IRBHEIREE D

150 KVA BB T sapiic L b & eilo i i,

BITEIES X OHEE SRR LA 2 =
AR L.

TP S

5) X v HIEIEOKMEEBETL #-7r > 100 TH 7 ZEH8SL U DK% 141z .



