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Synopsis :

Recovery of Na,CO; from the sodium containing slag was studied.

The experimental plant process

consisted of several unit operations, such as dissolving of the slag in the aqueous solution, removal of
Si and P from the solution, separation of the precipitate and the residue from the solution, crystallizing

of Na,COj; hydrate from the solution and drying the Na,CO; hydrate.

The plant could process the

slag and produce Na,CO; at the rate of 120 kg/h and 80 kg/h, respectively. The slag obtained in the

continuous refining of hot metal with Na,CO,; was used as the raw material.
than ten days, the following results were obtained.
The contents of impurites (P, Si, and S) in the recovered Na,CO,

obtained and the yield was 82.5%,.

were lower than the ranges which were unfavarable for the refining of hot metal.

By examining for more
1) Small particles (1.3 mm dia.) of Na,CO; were

2) The plant was

operated without difficulties and treatment of the byproducts such as insoluble material and precipitate

of dephosphorization presented no problem.
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Table 1. Specifications of the pilot plant.

Unit operation Installation

Specification

Slag handling and
Size reduction

Hopper
Feeder
Vibrating-mill

feedrate : 200 kg/hr.
drum capacity : 25 1x2

Reaction Desiliconization
Dephosphorization agitation with double propeller
CO; bottom injection
Filtration No. 1 Filter press filter area: 16 m?

No. 2 Filter press

" : 2m?

Nay;COj; Recovery Crystallizer

Dryer

direct cooling :0.55m. dia.
fluidized dryer : 1. 10 m. dia.

process solution

No.1 No.2
filter ‘press filter press

separator
desilliconization

dephdsphori-

air+C0, air+Co,

Fig. 1. Flow-sheet of Na,CQOj; recovery process.
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f Na,CO; DI AERBER L) ABEN 55
DRTH5H.

77 v EERBOMEERTE Table 1 DX 51
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Table 2. Chemical composition of the slag.
(%)

Na Si Fe P S v Mn Na,0/SiO;
X 32.4 9.49 4.7 2.93 1.09 0.8 2.83 2.13
On_1 2.1 0.80 3.1 0.58 0.20 0.09 1.03 0.13
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Fig. 2. Relation between increase of sodium con-
centration in aqueous solution by slag feed and
slag feedrate. (solid/solution=0.3~-0.4)

Table 3. An example of chemical composition
of the aqueous solution.

Na si P pH
98. 2% 10. 6* 7. 6% 13.0
*:(g/V)
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WRCTTE Na (UIEHEM LT 5 LHBTE 5.

25 7 Si, P OBFME LK 40 ks X005y L7eh,
FEEEECOREBRERY LRBERROTED, A7 7K
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L4 S a2 LRI 4.5~6.5mm, fEd A 5 Z B
(25 7 LBHEOERE) % 0.18~0.44 EFL:
A, Na BRRCXIAbhich2k. Larl, B
MAEVWEAT ) —HER XV Na BEZRKRELRD,
P /X Na 0 il - #E B2 28FhEH 5D
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Az NaOH figd L CHEAETS Na (4 Na &
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SiOi- R MANBERBRETHITRTH 5.

RO R L LT, 3ENEIAMBTE A7 v—
BEIVOZEEDO3IEXLEVRRBRLICY, ZITRIE
e AT BIPE CORBERYBN5.

Table 4. Relation between carbonate ratio and
pH in the aqueous solution.

pH Carbonate ratio
13.4 ¢=0.2 0.69 o=0.04*
11.3 6=0.3 0.99 g=0.03**

* at the entrance of the chamber
*+at the outlet of the chamber
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Fig. 3. Relation between pH and Si concentra-
tion in the aqueous solution.
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B CKIGOEEYFAET LD, SEREED S
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Table 5. An example of chemical composition

of residue (in dry).
(%)
Na Fe Si Mn S P Al
13.5 9.1 15.8 4.5 0.94 0.44 2.6
20
N
N\ ™~ =
> 16 ° \\\ \ 80 §
~
s 2 \ F:\\ 85 %
=1 ~— LN @
o
b \ \'“’\ 2
S N ® I~
c 8 =~<90 2
S \\\\\\ \\\\\ 92 [
o
2 9% 2
\ g
0 100
0 20 40 60 80 100

Degree of Na wash cut in cake (%)

Fig. 4. Relation between Na concentration in
residue and degree of Na wash out in cake.
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Fig. 5. Relation between P concentration in the
aqueous solution and charged amount of Ca(OH),.
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Ca(OH), ¥t 5 L AWK pH 2 EET 5. By
ABIKEBI D pH 113 13.0, RER(LERIL 0.91 kg
D, 3.2 HTRLLEHEREE L OTWS, Bih AED
PH ZE2 4 ZEELC, REER (pH) 0 BELHRET
BHENDD.
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THEEDBE, ¥ —FfEFE L NawEINT 2 THRT
HH. D AREX 5~350 p BOKTFNFD 70% Ll E
HEHDTWELDWEEENKEL, vy 277 —TOH
e A TRETH D7, Na BIUNEERE LT 57057
4 VB — T VATODABREB T ok,

h AEREIL Cas (OH> (PO,),, CaCO;-2H,0 % XX
CaNaPO, BERSOEGIWIETH D, + OEBRME T
3& Table 6 DX512/csd. ZOERBIIAS 7Pl
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Table 6. An example of chemical composition
of P residue (in dry). %)

Na Ca P
0.6 34.5 12.6
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Fig. 6. Relation between Si, P, S, and V con-
centration in crystallized Na,CO; and that in fi-
Itrate.
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X5, A Na,CO; Kfy & AW DO TR E D B8
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Si oW TR 5. BEESERED Na,COp JRHAL%
20kg/t, HM L, Na,COy 725 BAT % RfispgEHN
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D 5% LATET % E, NayCOy ~ HEBRIZTI L
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R IOD ABERIIAS 7EED 40, 27%) B LU
B, Na BERREXRARTHI DR BEEZ A
7=. Bobhic Na BT & Fig. 7 0 X 51
5.
Na [EUEILRICHEAS Shicse Na B2 E#BIcT5 &
82.5%, WML Na % H¥ET5L 89.8% &
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]’ - - 01, No2,
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Na: 67 Na: 33
|
H,0:1853 |
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Fig. 7. Material balance in Na,CO; recovery process. (kg)
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5. PREBY DAfwy, bS5V TO Na BILK 82
% ER—DfEL ooz, EIREYILRHLES # %1
i, BRE, Y AREOWREMILT ALEYNS LD, £
NIRY A 7HEECTE LT T bF, BEEHS
LDOBRREBFTTIHERDB.
Fig. 7 ki3 KOYENZ SHLRLTH D, RA~DHE
KOILGHAEKTH D & Lhibhb.
42 ZAAND S BiE
Na [EURIIKBES Si SIXOPEKRETE S,
SIIfEHHE (o & 2 EHRL Mo L) Tk
HEEIREWON,. KT 5 v P RBBRERER bl TS,
B Na,CO; o SEEIIFERAS 7 SEEND HEX
nBEIVEV. SI3EE NapCO; & JOBRER~ ©
MBS ELTRMCHBREGTHD, —HERHEH LK
Na,CO; (3B SEHEHROMRERIGC L ) SERACL B
i ZOXSRERE DT LBATYL, BEEES
[S]1 ARECEL Inbis LOFEI i, Na B[R
RICHEBA I RSRE Y bR e < Th v, &R
b, BHREHE L0 Na BLREFDIV AT L TOE
HIRETSHWENRZ BRI L
EFHFEROBBEELE [S] B L0 Na BREKE
BSEExLHAZR(1), (2)RTRIhd. RO
1 000[STgm=1000[S]+W (S) +d(S)q
—Y(Soda S) —d' (S)d ( 1 )
(CS) —=10G- (S) . f/V (100_ f) ( 2)
FHRE L TCHE Na,COy D SBEIL(3)RTRIN,
(2), (3)A»bAT 75 Na,CO; o S 53l K
(R TRENRS.
(Soda S) =0.0203. (Cg) ++-rervreserseresrnnnnnnnn (3)
K= (Soda S)/(S)=0.203-G- a - f/V (100—f)
BHREHE L0 Na BUGBR TR Oh - & H % A
WV, XK d=d 215 L EEROBERES [S1%
AETE 5. sHRECAWIBEY RE D Z 5 St HEC O
E el
Bih-A 7 /D S HEL A 300, 400 D4, 0.030
% [S]1 gt = hah 0.0072, 0.0058% % TRk
D LETEIN, FBEEEY b2t {Th
0.010% [S]1 AT oEMGLBEHTEEZ Lrhbrkb.
Lo L, BiERgE (& 2 D8 [S1<0.006%) o
BHICIXEER NaCO; REA Lcy, F ik RCHis
BEER IR T AR E DR ENNE L 5.
4-3 Na BN FZOFEMH
A Z 7l b NagCOg H BT 5 RICOWT, A4 ry,
PO VIFRBRTRGBIRELTHRETELL L, X5

AR L7z Nay,CO,4 ESREHCEFERLC L3z ED
TN EEHNDT. FRBRTHE»D bR cHREAY
4 LicEiIN Na,CO; MffixiAET 5 &, RiEHANLE
BHTHMED 2/3 BETEIRTE S L #EIhL. FAE
IGRARERE S h B, R Sh s YEIES
R ENEHLRLETHS. BE, »ARER LIORA
W D MBI D\ TR L e

4-3-1 BEOQMIE BREFTFER © HED X Eh
HKERZITV, BISL TR EORELYZHEL TOHEN
BT Bz e filhion 2 & E2Er D .

4.3.2 D ABEOME PO & 25~30% 4 LT
B0, DAKBRELLTOFEANELZDRS. » ARES
P.O; © 0% B HEZRTODOT, ) ABBIERLE LT
OFHEME B L. D AREBCIADLDIT 2N s
STHBEBRD AR ERZDOIEMEL b2 &4, &R
it v 2 —COKREENR E LICBSRBRTHEID D
iz,

4-3-3 RMNEKOLE Na [BUGR X FAIE LTHRA
~OPERIRIEDS, A B OBEBTRAR L HIE T
BAOREE LT, MEoMEERZREF L. RKRFC
BAEZEERSITE TR TV 0T, Table 7 1K/RL
T % B T L.

i) pH:BEAV5h, S L BBPHAET7 L2 Y &
UT{ERT5 2 & TRALT X 5,

ii) COD: k¥wghic S0} & Fhsicd COD
EA B, BREF E UCKREEFEB Y — 27 HV3
Sy, COD DYUENTE S,

iii) P:Ca(OH),, CaCl, 35 X708 FeSO; 7z X D¥sin
T 100 ppm [tk ¥ CERRETE 5.

T BORED LRI~ OBEHMNY, EFEAFEOES
LA FEDINZ EHEID LR, ERLCHED
W EEHZ LML

5. #& )
gkt Na,COs THREH LISV DA S 70D Nay,CO,
AT 5 TRICOWT, AF 7 120kg/h OMFEES
EoMuy, 7Y N CTRBEXTC, REVD
E L Isok.
1) 235 7/REEEKY 0.18~0.44 L&z TEKX
BRELTh, Na BER 92% 2HERIRS.

Table 7. An example of chemical composition
of the process solution.

pH COD v P
11. 3 3000* 8800* 3000*
*: ppm
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2) CO, X AAZKEBK PH % 11.3 i@+ 2
L, KIEWK Si BEY 3~4g/l ¥ TERBTEABRF
D7 AH VMG Na i3 Na,CO; OFREL e 5.

3) Ca(OH), % 0.7 ¥EHMTAZ L XD, KB
WPEESY S5g/l UTETEMTES., DAKRED Na
EEITEETERTE, thicsbizw PO, &FED
28% kAT 5.

4) 1.2~1.4mm D Na,CO; %r& LT, ¥ Na
D 90% MENLEhi. Na,COs w&BFIh5 Sik
IO Pl OB AK Si, P BEWCKET 505, HBHIC
BAT0ICEE bRV BTHEZ LoD
fe.

5) RICSEREBEIL A, —H D SHBEA~DFA
B THE IR, BEHCHEREMALLEAOERE
Sk [S1 % HEEEYL LCHE TS E 0.007% &k
D, MEOBEOTE bR\ 235 E oD
7z

6) EHIMZELIBENTED L, RIA~DHEH
B GREER IORAK) BEEER RS2 5
CEEENDIDOT, KAWMELTREIHKIhS.

AR ROZEITICH I 0 \H I Wi RE—KE
XU ET AR TR0 T4, BRHKL
R

g =1

[STum : BEBERTIBEE S IRE (%)

[S]: WmeEiEst SEE (%)

(0.030)

W :
(S)
d
(S)
Y :

%7 rapgki (kg/t-HM) (13.0)
P AZ 7 SpE (%) ‘

: £ A EKE (kg/t-HM)

a: XA SEE (%)
&% Na,CO; # (kg/t-HM) (8.6)

(Soda S) : 158 Na,CO; SiEpE (%)

d':

NSRQ

4)

5)

6)
7)
8)
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