W EEaNA

* 204 - Multipurpose Utilization of Mineral Resources

2025 4

R % K,MgSiO, AU WIIE J 2R P RE
PR, R, KRG, BRI, KO, HEE

. HIEAREMRBRZEETEZER, NEMNFEHESNAHENRESTERE, TIE
FHGa L AFEAHRIEE TEMRA D, #dt BN 430062; 2. FhEMERKE

(b5 MRMNFESTEFR, 4t

100083; 3. ALK KIAFTREIRA AL Tall A 531t

RERAR, #Bdk HIX  430062)

FEE: DUk X 8RB O IORE, I [ A e 51 4% LMD I K, MgSio, A0y 1 B iR A

YIRE, JF ik — D IR TUvE R TUR P AR R P RE

EKL 20 /L A7 RR AT 0.5 mol/L HCI HH i 4 I FE 5 K.

Mg, SivFHAEP B, 84 d ZRTR, HI&FMTEK, 20 /L AFEEAN 0.5 mol/L #hi8+ K BitBEd
B 33.75%. 73.84% J% 93.81%, Si B it B EIE 26.05%. 56.13% & 83.09%, Mg 2 it B & & 2.00%-
45.01% % 72.04%. HETEFRITREW RIFEBFIZERE, RIS —F et R B AL,
KR BREN; K,MgSio,; MIEMN Y, v, SRR
doi:10.12476/kczhly.202210260676

hESES: TDISl ICHEARERG: A

NXEHS: 1000-6532 (2025) 05-0204-07

SIAEE: BIEE, BRI, sk auk, 55, M BRER B il % K,MgSio, U ML S 2 BeVE RE)]. W7 25 5 A, 2025,

46(5): 204-210.

HU Pan, CHEN Biao, ZHANG Yangjianxia, et al. Preparation and properties of k,mgsio, mineral fertilizer

from high magnesium iron tailings[J]. Multipurpose Utilization of Mineral Resources, 2025, 46(5): 204-

210.

RN R A& ik T 2R S
T AME®E, BE 1B “AES%REY
2.50~3.00 to #& €K H Ik AT I A4 R 7 0TS S IR
BEB VA R 20200 #idE BoR, 2019 4EFRE R
A 103120, HABEsE (g RV EN
PR 440, 2R R 2AURN 23.4%. Bk R
2021 4, EZEN MU CEE 90 {2 MM, 2
B K EREA, HHKENES L, F7Em™
HWZARRE, FEXEN ERILRS. #hTFK
S5 1E AN R FR BE I S, BT LB R I DR RS Bt
VAR — B R T\ (o il R R e Fe 3

BEV BT ST =AM, sy +toE
¢, HurH SR 2L AN SRR
. EFMEL BRIEMEL. & A& PRHER 27 TH

Wi BEE: 2022-10-26

FR . B TR L 2 R B SO,
ALO,. Fe,0;. CaO. MgO %, #B A K
AR HEFR TR, TR, R EEITIRIRA
e g Ry TR E i TR R
R R B E T A, A KR R
F AW 4y 7R 59 R PR T AR ME R AR VA R B R
EIRTCRBN A, S H AT R R R AR
PAERBORAWIR . JE4ER, Hu 555 ) 80E A
BeLs BT 0 BT HEAT UG, SRR
oA RRER) & &, SRR AU A D R A
fRHBEAEH . thAh, TR R KA s a R
] & R IR TT T HZREPERE . Ma 5507 FI H
MBI S T B K,MgSi;0g N EZH I
ZEREATIE, RN HE— 2B BT 4 A K,0-MgO-

E&WE: hEELER EEIEE (2018M631537) 5 L KEFHEREE 4 (201911304000001)
EER S W% (1988-) , 5, (-, PRI, FEREFT AN E R R KRBT IR R


https://doi.org/

F5 M

2025 4 10 I S

BB RT H & K,MgSi0, R 7 ¥ le R 4% # P4k

*205-

Si0, 1H A R R M. Hu 5510 R F AR e IR 132
% T U K,MgSiy0q N EZEH WAL EL. 55 4h
A M) B ) 4 2 e A A

LT JE PRS0 X BBk AT D SRR, 78 0 A
IR B 5 2 AR 51, R SRR
PR 3 A R v i b A A A B DA IR PR
K,MgSiO, A F Z 4 i i) K,0-MgO-Sio, ;! 5 &
JE, FFRFUHE R R B L e B RE, LA
W RSk R E R3O R ) AERLTT R 3R 4
AR

1.1 E#ME

ARSI PR AT i A6 A4 FR T T R Hb X 2k
B, HARERNER F 7 i 4 7]
1.2 Hmbl&ERRIAE

PLER A B K,CO5 55 44 RN [R] 1 b A3 71 BK B
MU R EE RS 51 ), NI, BT 53kl gt
1Thess, AHJGBEANE 0.074 mm 5 &/ T 2% 1)
W YIERE

KH X BRI (XRF) « X 447
S (XRD) FUEOGRLEE 43 AT O Bk B A A il &
(RRE S AT A 2 A 20y W WAL R K43 A

1

Pro RAA#HEFEME (SEM) MEFE mia
HiT i B RIORL R T TS0

R R E R ML AR (NY/T 2272—2012 -3
HHA A B RESENEY M O(NY/T 2273 —
2012 IEVHEESF) B BR A ERNE) Nk
I ) 25 FRE S 2 AT BRI E , SRR R AK 4
(GB/T 23348—2009 ZZ FEJIE KL ) Ardl FEAT L5
B ( GB/T 23349— 2009 fIE R} b Al . 48 . 4%
B RAEBIRRY a8 K % iR
ITEEESERN.

2 HERGH

21 HKREWHIETMESEAITHES
RETERESESERMSGERNE 1, H
K LR B B AHAEWEE SN 0.3,
10.7. 2.5, 58.3 } 24.6 mg/kg, HIATHI S ALK
bl g 8 B G Y R A AT R, im /T
FHERRHE IR S, REHHAEESBAESIHRT
&0 E AR AT . SEI0 R 2R ik
R WK 2, HE A KED S0, MgO Al
Ca0, =HAH 76.26%, & RUIFH|&HHMTME
H B K,0-MgO-Sio, i i) JE ko H A ¥ 28 e 4y
e REH GR3) HFERTRA. Bah. &

WAtREFRFEMX KR AR ESE S8 SHEXIRENLE

Table 1 Comparison between related standards and typical heavy metal contents of iron tailings in Laiyuan
Area of Baoding, Hebei Province
RESACE  mAHAEY  WASUMeEm WAEY BAHEEY
e Ei=tin (LI Hgit) / (LLAsTH) / (BACdit) / (EAPbIt) / (BACrit) /
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
BN 0.3 10.7 2.5 58.3 24.6
GB 18877—200917 HL-TEHLEZ ALK <5.0 <50.0 <10.0 <150.0 <500.0
GB/T 23349 —2009fE K} fi. 4 - - -
ot ~J. ~ . \1 . <2 . < .
W b Rtk AdebE 5.0 50.0 0.0 00.0 500.0
NY/T 798 —2004 & &A= ek} <5.0 <75.0 <10.0 <100.0 <150.0
NY 884—2012/E¥H HLAE <2.0 <15.0 <3.0 <50.0 <150.0
NY 1110—20067K ALk R fifiy %5 - -
= RN <5. <10. <10. <50. <50.
Bt e IR R >0 00 00 200 200
x2 AR EFRBFEHXKET BVLFERST B %
Table 2 Chemical composition of iron tailings in Laiyuan Area of Baoding, Hebei Province
Sio, Ca0 MgO Fe,0, ALO, TiO, P,0; Na,O K,0 MnO LOSS
39.46 13.40 23.40 7.03 3.13 0.15 0.06 0.16 0.48 0.39 10.27
*3 AR EFRBEHXSKEN B YILER B %
Table 3 Mineral composition of iron tailings in Laiyuan Area of Baoding, Hebei Province
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Fig.1 XRD of samples prepared at different calcination temperatures and time
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Table 4 Particle size distribution of iron tailings in Laiyuan
Area of Baoding, Hebei Province
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Table 5 Dissolution effect of KMF-900 in different solutions
FE b FETBOE K,0/(g/L) MgO/(g/L) Si0,/(g/L) CaO/(g/L) HE /%
ZETEK 0.002 4 0.001 7 0.000 2 0.021 0 232
RN 20 g/LITIFIR 0.014 5 0.1833 0.348 6 0.128 8 10.54
0.5 mol/L HCl 0.018 1 0.500 0 0.609 6 02145 23.53
ZEMRK 0.001 2 0.000 2 0.000 2 0.021 0 5.76
BRREH-900 20 g/LITHR IR 0.0114 0.486 7 0.176 4 0.044 8 13.98
0.5 mol/L HCl 0.007 8 0.828 3 0.2882 02425 32.54
7&K 0.543 8 0.000 3 0.002 1 0.014 0 19.19
KMF-900 20 g/LITHEIR 1.629 5 0.901 8 0.930 0 0.030 8 71.23
0.5 mol/L HCl 2.066 0 1.038 7 13393 0.188 3 87.33
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Preparation and Properties of K,MgSiO, Mineral Fertilizer from High
Magnesium Iron Tailings

HU Pan'?, CHEN Biao', ZHANG Yangjianxia', CHEN Runda', ZHANG Yihe’, TIAN Jian'?
(1.School of Materials Science and Engineering, Hubei University, Key Laboratory of Green Preparation and
Application for Functional Materials, Ministry of Education, Hubei Engineering Research Center for Green
Industrialization Technology of Industrial Waste, Wuhan, Hubei 430062, China; 2.School of Materials
Science and Technology, China University of Geosciences, Beijing 100083, China; 3.Hubei Huda Tianshu
New Energy Materials Industrial Research and Design Institute Co., Ltd., Wuhan, Hubei 430062, China)
Abstract: In this study, K,MgSiO, mineral fertilizer were prepared by solid-phase sintering method with the
high magnesium iron tailings from Laiyuan Area, Hebei Province. The dissolution release characteristics and
simulated sustained-release performance of K,MgSiO, mineral fertilizer were further investigated.The
dissolution efficiency of K, Mg and Si prepared in water, 20 g/L citric acid and 0.5 mol/L HCI was
significantly improved. The cumulative release amounts of K and Si in water, 20 g/L citric acid and
0.5 mol/L HCI reached 33.75%, 73.84% and 93.81%, 26.05%, 56.13% and 83.09%, 2.00%, 45.01% and
72.04%, respectively. The main nutrient elements can be released well and slowly, indicating that it can

become a mineral fertilizer with excellent properties.
Keywords: iron tailings; K,MgSiO,; soluble mineral of citrate; mineral fertilizer; slow release performance
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MENG Hua', QIN Chuan®, LIANG Yuxiang’, MENG Xianzhang’, WANG Ye¢*
(1.Chongqing Chemical Industry Vocational College, Chongqing 400020, China; 2.School of Chemical
Engineering, Sichuan University, Chengdu, Sichuan 610065, China; 3.Pangang Metallurgical Materials Co.,
Ltd., Panzhihua, Sichuan 617000, China)

Abstract: To deal with global climate change, people have to strike a balance between "cement" and "CO,
reduction”. A new method was proposed to produce super sulfate cement (SSC) by pressing and filtering the
titanium gypsum raw material with 50% water content in Panxi Area, and fully mixed it with other solid
wastes such as titanium extraction tailings, steel slag, furnace slag and fly ash. This gelling properties of Fe
and Millpebs ball mill technology were used to combine with other wastes innovatively. The low-carbon
preparation process with "One Mill" process and hydration mechanism of SSC were clarified by physical and
mechanical analysis, and the CO, emission reduction effect was also calculated. The goals of heighten the
ratio of titanium gypsum (content > 10%) in the SSC and reduction the cost were not only achieved, the
performance of SSC were in line with national standard (32.5). It will make a contribution to realize the

carbon peak and carbon neutralization.
Keywords: titanium gypsum; super sulfate cement (SSC); hydration mechanism; CO, emission
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