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Multipurpose Utilization of Mineral Resources
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Table 1 Chemical multi-element analysis results of the ore

TFe Fe:03 FeiOs CaO MgO ALOs MnO SiO; S P
569 038 1.8 22 21 40 2.14 83.00 0.03 0.09

F£2 FERNEIRER
Table2 Particle size analysis results of the ore

RLZ /mm P 1% R /%
+0.25 25.00
-0.25+0.196 12.66 37.66
-0.196+0.152 9.19 46.85
-0.152+0.121 1.52 48.37
-0.121+0.101 5.35 53.72
-0.101+0.088 7.58 61.3
-0.088+0.08 1.52 62.82
-0.08+0.074 3.33 66.15
-0.074 33.85 100.00
&t 100.00

ME 1. 2 RATAE S, BB+ TFe 5.69%,
SiO: ) & B & 14 83.00%, K E R 4 A CaO .
MgO. ALOs;; & K K & 4 4 4 33, +0.272 mm
21.3%, -0.074 mm 33.85%.

fER®T: BEFS (1984-) , &, Bit, TERMEBZNERALEESUHFALE.
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BHOEEERARRE LS, TMERSREREY
REMEKERE, MARBREREVRE.HE.
PLER. URRENRWKFS BN, HHAER
MEREMHRE. REFERWTF:

Si02+2NaOH=Na:SiOs+H.0

KA REHEIE 5 6ok B W 2 B AR 5 Na:SiOs
S, UBRPEAMEHSONAERERT
Na:SiO: & &,
22 HIEHE

R #r K FFREL 4.9994 g BMEES BT (KL
< 0.037 mm) F 50 mL KRR ESD, RAHRR
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BFELRPR, NIEFFORT, HEZHFRIR,
BEEEIEES.
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Fig.1 Effect of mass ratio of NaOH and SiO- in high silicon iron
tailings on effective silicon content
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Table 3 Effect of reaction time on effective silicon content

R RZES (6] /h BB ARESE /%
5 0.378 15.21
6 0.468 18.67
7 0.563 22.33
8 0.419 16.79
9 0.440 17.60

b & B RESL R T I NaOH VA ¥ i) & B st 8) A
Wrigin, WOLERMERZEEHIEK, BEHED,
ERELEY 1 NaOH BB R BE 8] 9 7 h B,
BRABRKBLE, ANBEIXATRPHRKR
ARESE, 2233%, Hit, fESRELREY M
NaOH ¥ BB AE R ST 8] 4 7 ho
2.3.3 RREXNE BEE EREME
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IR &Y 1.2:1. NaOH R R & 53 %8 30% 19

T, RRERRE 4.
F4 RENBENAYESEOEM

Table 4 Effect of reaction temperature on effective silicon content

RELEBE /C BB ARESR /%
140 0.421 16.86
150 0.483 19.25
160 0.558 22.14
170 0.623 24.65
180 0.687 27.11
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Fig .2 Effect of mass fraction of NaOH solution on available
silicon content

- ME2RTATLAE Y, NaOH B R B 2 3
MNEABESBROEMBANEE, BEE NaOH BFH
MEESBAEEK, REEAWIMK, AR
SRAWHA, BRBHER, EXIMEESH
XiE, BRESEN NaOH BBHFRENBEE
HRRK R

BTl BRR, B AL & B R &
9 NaOH Mg BE 8k B SiO: By A & HL 5 1.2:1.
RRLEFER 7 he RMNEE S 180°C H NaOH B
BB H0h 40% MR T, BEREERNEK
HEEERR, AREEEN 30.42%.

3 ABRE
3.1 KIEHN

ARKBREMLHERFHEML, FApH
TS pH &0 8.57. K REMTHFETHRES
BT BURRIAER A L5 = w8 M REAE. B R
TFREANEELATAE b, =EHERE SRR
WHRAF.

32 REH*E

BREMTMAIBRT, FIR, RETEK
EEMEFIF . §0%FEMEL 100 g, FHIF
BES 1. 2. 3. 4. 5. 6. 7. FRAHAZTRE
JERRINEA 59 0. 2. 4. 6. 8. 10g/kg, A
HEEELSTROEMHELERS. BELAERF
b6 gkg MARZABMBERHREN . B LE|AAE
HASBREHDBENERLD, HES HEFRD
K25 mL, WEFMPHLIRTEEER. &
e R A LIRITE, SAEFIMAER 10 K.
GEA05~1.0cm, HREMNERE, sHEK,
FBHICFEMEBKE MOEKRAR, WEHRFE,
MEHKFY, HUHKEKS.
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Table 5 The proportion of silicon fertilizer applied to the total
amount of soil

RIH T 1 2 3 4 5 6
L& /%0 0 2 4 6 8 10

(&F: BLAREMELIREE %ILEMEREET . )
321 XN KE PRFRREKPITH
KE M FRIRFEBRRLE 6.

F6 K¥F PMIFRORFE
Table 6 Germination rate of radish seeds

1A PoA B3E FaH Fs5H Be T4

BIR 2% 0 0 0 0 0 10%
BeX 30% 2% 0 0 0 0 30%
oKX 30% 2% 0 0 0 0 4%
BIR2ZR 30%  20% 0 0 0 0 40%

Bk, K¥ MHTHRFREBRIK.
EEATAKE NEESHEERBRENLRPEK,
Kbk R AR L5 pH=8.57 M EhB + .

BRARFEIR, KEMHTFRERTF. #
HAFHREAZTAXBIE | ANERET X
Baw 74, B1AMNRFHELF —&. dmneE
JERISERAHRKF

ARARBOR, FI1HNF1HRFERR,
AR TANKRFHEF — . RRAT, Wk
JEE & HIRELE 2% 5 2 AFFRERTF, HRE4A
TRIRKEF . KR EHBHELERIE, & pH
REHEUBHM, HRUERE, FAHTKE L
K, EMARSHBAEEEL. SHTRES
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Preliminary study on the development of silicon fertilizer containing high
silicon iron tailings
Zhao Shufang, Wang Haoming, Gao Yugian, Yan Chaoqun
(Hebei Iron and Steel Group Mining Design Co., Ltd, Tangshan, Hebei, China)

Abstract: In view of the safety and ecological hidden dangers of large-scale storage and discharge of iron
ore tailings, resource research and utilization are carried out. The fine-grained iron tailings are prepared by a
liquid alkali wet activation process to prepare a silicon-containing fertilizer. The experimental results show
that the high silicon fertilizer sample has the highest effective silicon content under the condition that the
mass ratio of NaOH and high silicon iron tailings is 1.2:1, the reaction time is 7h, the reaction temperature is
180°C and the mass fraction of NaOH solution is 40%. Cultivation experiments are also carried out .
Keywords: Iron tailings; Silicon fertilizer; Wet activation
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Optimization of leaching technology of low zinc gas mud by response

surface methodology
Zhang Jinxia'?,Zou Xuan', Niu Fusheng'?

(1College of Mining Engineering, North China University of Science and Technology, Tangshan, Hebei, China;
2. Mining Industry Develops with Safe Technology Priority Laboratory of Hebei Province, Tangshan, Hebei,
China)

Abstract: Acid leaching test study was conducted on low zinc of blast furnace gas mud ,based on the
condition of a series of single factor experiment. According to the principle of Box - Behnken, it established
the regression equation between the response value on the leaching rate of Zn and three main influencing
factors,by using the response surface methodology to further optimization of test conditions, to explore the
best leaching test conditions, and the leaching experiment was studied under the optimized conditions .Under
the optimal leaching process conditions, i.e., the normal temperature, the concentration of sulfuric acid was
0.58 mol/L, the liquid-solid ratio was 7:1, reaction time was 40 min Through experiment verification, zinc
leaching rate was as high as 96.95%, which obtained good technical index, and was in good agreement with
the predicted values of the model (about 96.93%) .

Keywords: Gas mud; Response surface methodology; Leaching



