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Taro Yamaguchi*: Studies on the production of Alumina by the Sintering
Process in the Rotary Kiln (I) From the investigations in this report, it is be-
lieved that the following conelusions are indicated ;

1) This process, sometimes called “the Soda-Lime Process”, is 0bv1ously de-

sirable for the high silica aluminous ciays.

2) Most favourable mixing ratio of lime and soda as follows;

i) Add 1 mol of soda for each mol of iron oxide and 0.7~0.8 mol for each
mol of alumina.

ii) Add less than 1 mol of lime for each mol silica when the silica-alumina
ratio in the ore is less than 0.4~0.5, and 1.5~2.0mols when exceeds 0.4
~0.5.

8) So, when more silicious ores used, more di-calciumsilicate will be formed in

the clinkers.

4) Di-caleiumsilicate decomposes gradually in the sodium-aluminate solution

and causes undermentioned unfavourable phenomenons ;

iy A substantial part of almina and soda once dissolved are reprecipitated
again as insoluble salts in leaching proecedure.

i) The red mud, sometimes, so much swells to make it impossible to sepa-
rate the leached solution from the residue.

5) It is essential, therefore, in selecting ore even for this process to limit the

silica to as low a figure as circumstances warrant and I believe that the

ores having silica-alumina ratio less than 0.4~0.5 will be used safely.
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Table 1. Chemical analysis of raw materials,

Neme | Ret. iIg.Loss[ Si0: | AliOs | TiOz | Fes0s | Ca0 ‘ MgO | NaO
Aluminous B: 14.21 16.54 51.84 , 1.64 12.88 2.03 0.20 —

Shale B: 13.96 | 2820 | 47.05 | 224 | 846 | 026 | tr —
Lime Stone L 4816 | 066 | 0.16 ] — 027 | 549 | 082 | —
Soda ash S 0 0.01 - 0.02 0.02 0.05 | 49.50
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Table 2. Chemical analysis of bauxite produced in Parao,

BEXSABIBTIHARE 5 18 85 158
ADERCE LTz S 5 A EBEEREAR — F 94 OB 2RO ThH B,

Ig. Loss

Si0,

AlOs

Fe:03 TiO.

Ca0 ! MgO

P05 total

24.56

7.68 |

41.28

23.80 1.25

0.27 0.51
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Table 3. Effect of mixing ratio of lime and SiOs/Al:Oy ratio in the ore upon
the appearance of the clinker,

Ref. No. in clinker Appearance of the clinker found
of .
clinker -Egi%%— —%2%33— 1150°C 1260°C 1250°C
Co-100 0.93 0.19 sintered slightly sintered hard sintered hard
Ci1 0.95 0-39 4 ; ’ r
Cz—140 0.96 0.50 sintered hard 4 v
Ca—1.0 0.97 0.61 ’ melt melt
Ca-10 0.95 0.79 melt v 7
Cs—-1.0 0.97 1.15 ’ 7 ’
Co-10 1.02 1.67 4 r ’
Cro140 1.02 2.26 ’ ’ v
Co-15 — — —_ — —_
Ci-15 —_ — — — —
Czg-15 1.35 0.46 sintered slightly sintered hard melt

* Gs-1s 140 0.52 r ’ ’

. Cacrs 155 | 071 ’ ’ '
Co-15 1.62 . 0.93 ’ 4 4
C-15 1.84 149 4 4 v
Cr-1s 171 177 ’ ’ ’
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Co-z20 271 0.14 sintered slightly sintered hard: sintered hard
Cr=2:0 277 0.83 v v ’
Ca—2-¢ 2.44 0.83 4 ’ 4
Ca=20 2.87 044 4 4 4
Cy-200 2.25 0.59 v ’ r
Co—2:0 2.18 0.89 v 4 v
Co—240 2.14 1.33 4 ’ 4
Cr-20 2.18 1.69 4 14 v
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B | o | fresy | A | amimr| A0 | Nao
1.0 0.28 1.88 62.6 —
1.0 0.49 1.30 75.2 —
1.0 0.56 1.28 84.4 —_
By 0.32 0.25 1.0 0.77 1.22 940 —
1.0 0.82 1.20 9.7 —
1.0 0.86 1.54 94.1 —
1.0 1.00 1.54 94.4 —
1.0 030 1.52 61.0 ’ —
1.0 044 150 6§-0 I
B: 0.60 0.18 1.0 0-54 1.50 85.0 —
1.0 0.67 1.50 90.0 —
1.0 0.82 .1.50 92.0 -
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100 - —
: EEBERYERT A LETH
; Mt 5,
< 9F 5 KERNHE T EH»LEHS
£ IR An/A & T T FiEH
£ owl 2 OBIRIZES L BicR Y 33
; BB L T Bi K B, ik
E . PIFE ISR TR TR
= %o Ub By &KUY B, Offho
£ A Ax/A Mt 070 (iR
S e e e Ny

Ax/jA ratio B3, BETh XIS L

RN T Y =¥ 2R WEEEEO &M
Fig. 7. Effect of mixing ratio of soda. BrizmBiRierrirple
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Table 6. Relation between the proportions of raw mixes and percentage
aluming and soda extracted.

= . | Proportions of the various Perceetage
Clirkzer found oxides in the raw mixes, extraction
. Si0e ‘FedOs [N] Ax [An}+[S] s

f V2 T eRs LN _BN LTSS LA ) le!
Ref. No. | ALO: ALO; iF] A [l lumina | Soda
Co -1200 029 0.77 1.0 0.56 0.80 765 | 835
C19-1200 0.87 0.77 v 0.50 1.21 84.9 93.8
C11-1200 0.37 0.79 4 0.56 1.78 85.2 94.7

ABOBRMIZEERCR . [Ca0]/[Si0,]=15, [Na,0}[ALO,]=1.0 i=—& L [CaO}
[Fe.0,] ¥BHL 3B T8 OTH B0 FEARE» SRS L4 6 a%‘;z&:?rﬁ*vb%z: Co1000 BE
BEOINE B L 2 CAKEAEOFR R LR D IRNERRO—HIRIE < H» 5 LBbh

o B LU TIRHFBIETTH 2 20kE 13D 5 WA TTENC Ax/A ﬂ:z; &S 0.50
~0B86 THoHIHTHA5,

KicHs 3 § 3 O 5 EKOES 6 B RAPEARIZHEWTHEEET LH T
KR 8 ?z@!zn QIRIE B,

Table 7. Relation between the proporticns of raw mixes and percentage
alumina and soda extracted

. " Proportions of the various "~ Percentage

Clinker found oxides in the raw mixes. extraction
Sisz Fe_@:; [NazO] AN X [C]

Ref. . 3 B e . O:- 5
ef. No AlLLOs ALO; [Fe:0s] | A [AxT+[S] Al0s | Na0
C12-1050 0.33 0.25 1.0 0.77 1.29 94.4 97.1
Ci5-1050 0.34 0.35 4 0.76 1.32 92.8 97.8
C14-1050 0.85 0.48 ’ 0.65 1.24 89.9 93.2
C15-1050 0.36 0.61 4 0.56 1.19 86.8 2.1
C16-1050 0.87 0.82 4 0.32 112 9.1 94.1

Table 8. Relation between the proportions of raw mixes and percentage
alumina and soda extracted.

: Proportions of the various Percentage
Clinker found oxides in the raw mixes. extraction
Si02 FesOs | [NasO] Ax [C] Al
Ref. No. | —.65 ALO, | [Fe:0:] | ~A | TART+IST 0s | Na:0
Cir-1050 0.35 0.27 1.0 1.0 1.80 915 93.1
C15-1050 0.34 0.36 i v 1.22 92.6 93.7
Ci9-1050 0.36 0.48 v 4 1.27 90.9 925
Cao—1050 0.37 0.62 v v 1.24 . 914 931
Car-1050 0.35 0.80 ’ ’ 1.20 .9L1 93.9

: (.11)
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Sumio Umezawa* and Tetsuo Suami**: Comparison of Peniciilin-producing
Straihs and Effects of Culture Nutrients in Surface Culture. Three strains were
tested for penicillin-production. Q 176 (Wisconsin) which was found to be exceptional-
ly good penicillin-producer in submerged cultare in America and oFered to our
country owing to the good offices of America, produced best yicld also in surface
cultare, when grown in a synthetic medium. The good effects of phenylacetic acid
on penicillin-production and yield at every stages in the extraction by carbon
process were also examined.
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* BEREFE oA EdE, mig; Dr. Sci. Prof. of Keiogijuku University.
g HlE S AR Bp% ; Assist, Prof, of Kejogijuku University.
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