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-On the Re-treatment of Zinciferous Residues from Japanese Smelters. By
Yoshiki OGAWA and Takashi MIZUSAWA

The question of zinciferous residues was examined and discussed from the viewpoint that
the more complete utilization of zinc constitutes a key to the rehabilitation of Japanese sulfide
mineral industries as a whole.

Leached residue of the Annaka Electrolytic Zine Plant was taken as an example and
laboratory reduction experiments were carried out to ascertain the hehaviours of various

constituents and to establish the best condition for complete recovery of zinc when it was
re-treated.

‘The softening points of the slag-forming constituents were found to play by far the mcst
important part, so that a reroasting and sintering test of the sample brought forth a much
improved recovery of zinc due to absence of iron sulfide.

A new form of zinc lost in the final residue of re-treatment was found which was possibly
due to metallic zinc enclosed in pasty globules of slag-forming constituents.
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A .
Table 1 .
Reducing Conditions ' Zinc Loss Recovery | State
: - of
Temp. | Time | Coke | CaO | Acid-insol. | Acid-sol. Total Zinc cf the
) (hr) %) (%) Zn(%) | Zn (%) e o Residue
1,050 1 25 — 184 | 4376 45.60 5440 | .
v 2 » — 174 | 18.04 19.78 80,22 |
» 3 v — 1.67 1572 17.89 8211 |
» 1 50 — 457 | 44.03 48.60 51.40 |
P 2 » — 147 | 2574 27.21 72.79 ‘
» 3 » — 2.24 . 1683 19.07 80.93 |
115 0 1 | 10 | — 213 | 649 | 8.62 91.38 |
v 2 P - .35 | 5.28 6.63 93.37 } Semifused
v 3 P2 p— 0.95 5.62 6.57 93.43 -
v 1 25 | — .70 1250 14.20 85.80
» 2 y | = 204 | T1.94 10.18 8.82
» 3 PR - 274 477 7.51 92.49
v 1 50 | — 317 14.54 17.71 1 8229
» 2 v = 1.4 | 7:50 8.90 | 91.10
» 3 Y | - 2.27 ; 7.33 9.60 90.40
1,250 | 0.5 0 | - 5.96 7.57 13.53 86.47 |
» 1 PR — 5.26 3.46 - 8.72 61,28 !
y 1.5 ) — 5.27 3.21 8.48 9146 || gused
u 2 v — 5.28 2.97 8.25 91.75 | "USC
y 2.5 v — 5.25 1.35 6.60 93.40 |
v 3 " — 5.23 1.35 6.58 93.42 |,
V. 0.5 25 — 0.70 R.64 9.34 90.66 |
V 1.5 P — 0.13 81T 8.30 91.70 |
Y] 2.5 » — 0.40 6.44 6.84 93.16 |
v 0.5 50 — 0.87 8.44 9.31 90.69
» 1.5 vl - 0.43 684 | 7.27 92.73 |
v 25 » — 0.87 790 8.77 91.23 |

Z oD v 1,150C, 2~ 7 2 10%, 3hr o T 93.4% % #37z. 1,060 Tk
3 hr 200 T 80 9% RN EHEA L} gt 1,250 Tk o~ 7 Atk 109% 7z 51X 3hr
TRIU ¢ 93.49% ofelkaid i L. WICHKRZRMQ09%) LTRIL L THRS & 1o 86%1

BIRFGTOTARRTH D72 s
Table 2
E 3
Reducing Conditions Zinc Loss Recovery State
of
Temp. | Time Coke CaO Acid-inscl. | Acid-sol. Total Ziﬂf! of the
cC Chr) (9] (%) Zn (%) Zn (%) (%) %) Residue
1,150 0.5 25 20 3.64 19.34 22.95 77.05
Y/ 1 Vi VJ 3.90 12.43 16.33 83.67 !
» 1.5 v VJ 3.77 14.86 18.63 81.37
» 0.5 50 20 9.81 20.21 30.02 69.98
” 1 v VJ 5.67 14.16 19.84 80.16
Vi 1.5 v V/J 5.57 11.63 17.20 82.80
1.250 0.5 25 | 20 4.44 1114 | 1558 84.42
” 15 P » 4.74 1257 | 1731 82.69
u 2.5 Vj Vj 2.50 10.98 13.48 86.52
V4 0.5 50 20 4.11 19.22 23.33 76.67
Vj 1.5 Vj Vj 9.60 14.01 24.21 75.79
i 2.5 Y | v 6.24 12.46 18.70 81.30

VAT IR T OB Th 2 45, MR 0B ZRRICIHT B850 & AE O I TA S
r 1,050°C XIS OB ATk AR % < 3hr JEHL 0y TH 16~17 06 FiZ s
1,150, 1,250°C Tix 8K % (Zi@ ¥ Za\. i E 2 sl S7z e U (L s el G TR
éﬂé%f&ém%,:@%%ﬁ%m$m@maﬁmmﬁ%u%®%m%@ﬁﬂofv&mf@
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BOPLEHILOS. ZITHEELTGETRELHRCTRS &, PEICE R LB ohn
LEBIENOBABRENT. MdZFNIBEPIIT L7 luppe Ti<, HEPEICLTHS T &
POz BT END 1L,150°, 1,250° X} 1,060° D HITHBNE AL, I IES LT
E SN SN THEDOI D D LB, B ICEERIERR E #0173, T Ukt
IR ERIL E T 5. ‘

T 2 BRI AT B RIERH 2 TH 50 5 RO b — P B3I A W 28,
BEURETNEHEE 2 MERI—MIbRFIC L2580 L 0y FICENa SRR L 2872 %
NRIEE B M TeniE Maler oGS HEHHRITEE L LT 857 Thskix & b gl
TYHAEBHEET CIRERTRIE oM CI E 2R U TWD E 250 LERT, SR
B CO EMAHARNT VD LB HHER 1L DI THAH LIHTRDITEY 2T &

DENLND.

{12 ZnS + Fe = Zn(g) + FeS
D XD TD Zn(g) DGRBS TFEICE D 22 b, X Fe FIHEEHE%E 212k
L2HBETIZE~NLND.

RAERBL e & TE 2RI H OB BRI RS SN TEBIZER Y ZELAN O GEILT 5
CEEATREEED BN T/ DIZEHER THIRITLEINME B2 EB-DIF Thb. Wihd B
DD T TRFAED Z L 2322 Z L EOTREID OHBELIZE ZATHD. BN HF
REBTHEHZENLND.
L RICHROBE R 720X B 0SS D SR O T I 2 75 R TR K O TR
PHADRD LNz Z L THDH. b 1,250°C THIAHEK 865% Lok ORI itk
THOT, IOMBEZZOISMUOWAH L I—7 ROBPHITETZH D 2 FixHdkz v, ik
D& D AR & ZEACTES DS RIEDMI IR 2 BLR & B E~LN DR, s ng
PR ONBIZL 2D TE A 2. ’

SREROBBEILON TY I3~ 7 A ZBENT AL 2D LB 12 T2 23 L F LB 2
WIS RSO E N ENLN D, BT B LT ASEN TRA 2 L WETH
DRI > Y 7 P TOWRET, SRR IS R 82 TITIEaRE I ERE SN
TeDEBR- T LTWD. Z 2 THEEH SR LIS O 3B IR 50128 2 BRI AR 23 Y 2 K A3 #2
2% (REZT—T7 A, PEEOEERD EWIZ a7 ARMAG I L 2EBEERSOLZF LT
"2). Zh# FeO, Si0,, CaO 3% Fe. 0, Si0,,ALO; 0L EIL D b FN FHIKER -
HLTAS & 1,250°C TR ZF LR WETH B, ’

Table 3
Ratio of Fe 1+ 8i0, =~ CaO | ALO; i S | Pb | State
Reducing Agent | (%) | %) | (%) | (%) | (%) | (%) | ©
Coke ash | 4.25 79.98 5.50 233 1 — 0 =

Stag | 30.72 4.97 0.32 0.10 1120 | 169
y I Coke 10945 65.00 14.28 |. 1.04 0.29 1+ 11.20 | 0.9 | Fused
y oy 2505 | 48.75 14.96 1.09 044 | 531 | 022  Semifused
y : P 509 | 46.20 20.88 1.57 0.53 3.38 1 0.9  Solid
Y ;Sugar-charcoal 109 67.40 10.84 0.70 0.22 1 1390 | 0.22 | Fased
» f y 259% | 57.15 9.54 0.60 0.18 | 11.18  0.22 . Semifused

A%iZ Table 3R TS DB HITPRIEER L TOAHINIATHS 3 5. Znit
S B EROERKG LIS Fe-S A0MEIDTwB Z LIC k2T Fe & FeS ot iy
DEIHEE 2 L Ol FeS L EERBM MR #MIC AN NI L 2Tk T 2. 22T
BRI ERE LTI BOREZET 2L WIHER LTI 2RE Thre.

T NIISEES - B ¥, 54 (1938), 19.
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ik % PREEVS N CIBAMEEE(950°C) L, 1T 1,200° THeRSIZE L LdTHR 10~20 £y VL
B L7z, #o#ikix Table 4 o TH 5.

Table 4
Zn (%) Fe (%) S (% | -
Total Zn_t ZnO | ZnO-Fe,0, l ZnS | Total Fe | ZnO-Fe,0; | FesDy ZnS ‘ &P
33.85 | 1290 | 2040 0 | 3475 3475 — | 021 | oo

;mngmﬁﬁlgm“@Mnﬁia%Lt.:~7x@1&&0fyvmﬁ3,mm%
2410, 25, 509% & T5. ZOEFE WO bR TR TR E LTw5b

Table 5
Conditions of Reaction : Analyses of Residues Recovery
] 4
Temp. Time Coke Acid-soluble Acid-insoluble n Remarks
C) (hr) % Zu (%) Zn (9% 9
1,150 | 3 10 2.24 © 230 96,04 Not Fused
Y i Vj 25 3.08 1.78 95.13 Y/
y i n 50 2.13 ‘ 1.91 96.90 Vi
1,250 L 3 10 2.59 ‘ 1.69 95.72 »
y : y 25 1.44 0.98 97.58 Vj
J ! » 50 0.34 0.96 1 98.70 /]

Table 5 iz 5+ < g 959 LI b 98% FAIZE L TWwad . @l ASE LT TH e o
FETEESER TS, P CUEMEE LTEHEREZ0F s BIL LAaWwT iR, B L
ISR o TR el J: WA YT D 2 kA7, & T BN BITRT 2 TN
R RNEANDETH B

3. i ¥ -

KECELAATE L, 2 BARIE LT CEEEEE 0 b 00O L Ih R HREEOA L
5 FARIHACIESE AR ONE 3 B b B 7o B PE B AT L7z, i B DA IR R TR P e D R D
$0v®¢Mmﬂmih@L TR ER ORI L A N EIRADE R CHETH B T LIZOWT
BIEEEDOBEIL TWwD & ZTAZHMLT:.

WIS KR RPN L, Fo—@lE L TR R LR BT A7z 00 RR 2 ITw
ﬁ%mmm S B R 2 HE 7 BB BT b 3 B A T U7z, SEICHIFE B Bk 2 780 L
TR O BELOS, HUROAE 2 R LTRSS DA T AR ETH VI b
D OMIZEEIE ER YR & T X R c R mn o B TRS b0 AL, ZOERIFENZ 47
U7s. S350 5 ME S MR R O AR e T 2 1R E ST BB o TR DG 5 8K
(LEE 7% U b (G BRAS S E % Fib ok 37 2 B ACARE L BkiE 2 BRoD RTkE, BT L TiklARBNIEMA (K
Pt Mo 5 2k RN DT,

AHIGRIEF D% OIRoY & ICE A R Bge R B ) TV 5. & LY Sy SR AR
OEECHER LN O D L AR LI THEL KT D




