F 14558 10
Vol. 14 No. 10

HEA SRR
The Chinese Journal of Nonferrous Metals

2004 4F 10 H
Oct. 2004

SCE G 1004~ 0609(2004) 10 ~ 1776 ~ 06

BRI SR A IR A A BRI T2

W B, oo, T, BRI, XEHTR
(FRRY RERIE TSR, K 410083)

OB MR T BRRA - EKBIRE R S B A B T AR, BT R M W RNIRE Mg® 5
NH3 4 & I« NH3 5 NH,HCO; BER EE AN TE A0 pH B 5 ik =X ik R 856 1 ot 9 1k B+ 858 35 8 R ik Tl L S TR FE =R 1) 3%
Wi, FEERIT TR BE BRI ] L TR R R AL R L R R R W . I T E S HON: JROR Mg R
2.5mol/L « RMNIREF 50 'C.4E L 115% . BE/REL 1.35 . A AL pH {8 7.8~ 7.9 . #BBEIEEE 800 C . MBI 18] 60
min  FHEEE 6 C/min . fEHRAE T EFMHT, VIBEAEN 2%, H/= 1t BITAMBENARRAE MR T 1,76t
A, PR R T HG1-324-77 KEbnife . i% T 2 A1k FF R 3l K S8 A BRI B0e 2 .

RBIR]: KRB, BRIREAE; 2K R, Bt

K 5r2K5: TQ 175 SCERARIRAG: A

Technology of preparation for
light magnesium oxide from bischofite

XU Hui, SU Yuarrzhi, LI Xirrhai, CHEN Qtryuan, DENG Xin-rong
( College of Metallurgical Sciences and Engineering,
Central South University, Changsha 410083, China)

Abstract: The technological parameters of the productive process of light magnesium oxide by ammonium bicarbonate- ammonia
pyrogenation technology had been studied. The effecis of raw material Mg?* concentration, reaction temperature, equivalent ratio,
molratio and aminated pH on the filiration capability of basic magnesium carbonate, yield of Mg?* and the consumption of
NH4HCO3 were investigated, and the effects of calcination temperature, time and rising speed of the temperature on the apparent
gravity of light magnesium oxide were also investigated. The optimal technological parameters were: content of Mg** in raw materi-
al 2.5 mol/ L, reaction temperature 50 C, equivalent ratio 115% , mokratio 1. 35, aminated pH 7.8 = 7.9, calcination tempera-
ture 800 ‘C, calcination time 60 min, rising speed of temperature 6 ‘C/ min. Under the optimal technological parameters, the re-
sults achieve yield of Mg®* about 82% and the consumption of NH,HCO; for each ton light magnesium oxide reduces to 1. 76 t in
the process and the product has met the superfine- class standard of HG1-324-77. This process may be one of the effective routes to
exploit the resources of saline bischofite.

Key words: bischofite; ammonium bicarbonate; ammonia; basic magnesium carbonate; light magnesium oxide

BpEAEOR — A EZ IO Tk, 3
EERF RORMLLE AR, BRI EAR, 3B Tk
MR SR BR B . 40K L SR . SRR S AT
g A, EEY L i E TR TR

© FEEUH:
TEH i
TWINAER

TR TR B B AR T H (2002~ G~ 101)
& #(1963), B, BB, HEATRE.

EIZHR Y HE, BB RE A
B EFMWMRERASAHLE, HHTAZAA
R, 2SR, B REARE, H
BER BN, TRE R T BB iR A B A [ B Tl

Wehs H ;2003 — 12— 18; &7 H: 2004~ 04~ 26

%, BIEEE; HAE: 0731~ 8876621( 0), 0731~ 8837863(H)



& 14EH 10

B S SEKEBAHIIE AR T

* 1777 *

B ERI3ES AP L A BRI b B E K
BRARAEF=He, AR =B AR 4[R]3 R
H, 24 BRERE, BEF=EZ T T r)
IKE A (MgClye 6H0) , WA CARIH, K4
AR () A A O™ AR, [ B R U ™ R
P AR SRR T AT SR WK & JE R
HEE AR IR E . Bl KBS s, #rT
IR R S e~ K AR £ 32 T B A BE 1
WLE, AfRErsiE . R IRE L R
D7 THEUS T 52 IR .

1 FRsrir

H R KK P I —E EEZ KT AEAM, &
R4 Mg(OH) o,
MgClo+ 2NHz+ 2H,0 -
Mg(OH), | + 2NH,CI (1)
TE 25 T I BRI IR E5%, KA TR

MgCl+ NH,HCO3+ NHi+ 3H,0 —

MgCO5+3H,0 | + 2NH,CI (2)
MgCl+ 2NH,HCO; -

Mg(HCO3) ,+ 2NH,Cl (3)
Mg(HCO3) 2+ 2H,0 —

MgCO3+3H,0 | + CO, 1 (4)

JECH ) COp #4542 L) Mg( OH) 5 [ WA Ji Mg
(HCO3) 2:

Mg(OH) »+ 2C0, ~Mg(HCO3) » (5)
PR IEAEAE W T R
Mg( OH) »+ Mg(HCO3) 2+ 4H,0 —

2MgCO5°3H20 { (6)

N i R 70 CHE, 1EB% R 8% MgCOs *
3H,0 A st R >
5MgCO3*3H,0 —~4MgCO3°
Mg( OH) ,*4H,0+ 10H,0+ CO, 1 (7)
IR €Oy X425 Mg(OH) o KA RN, M
i CO, A H 2K IREE & .
BB RR B AE — B IR BE 45 N MRR, BT 4R
B
4MgCO3*Mg( OH) ,*4H,0 —
5MgO+ 5H,0+ 4CO; t (8)

.
2 SEE

ERFEROR K & (B A T SRIT

W)« BRI R A S .

FBSLIG A A A L ) PR - = DR
S ERTERAE AR

IR R B 1 SEIR e B 1 o . 5B
KA 228 PR R L uE, BB AR
JEFRRE R — BRI =K . BUxiZK 100 mL, A 2]
WL I BERE R 500 mL = R R, Bl BIRE
i 21% WK BIN 0 W =F s PRE— 8 & [ 44k
TR . TP A i 8%, 24 N R A
BREER, WMEUKHAT E A, pH & 25—
EENTRE AL . 4 3 fb( A HEIAI R I A1 41 4 5
min) R[] f& NHHCO; I e Mg, R BL—@
TGS INF AR IR K, TR IRl seE,
ke N 8~ 10 min H 2R, RE, Kk N
ARG VATHEEEE R 2 C/min IN#; 41k B EE R
(90~ 95 °C) Jg AkLL4iHE 20~ 25 min H & P 524,
BRik 3~ 4 h J5id 98 Ve, JEVHE 110 CTE: 6 h,
132 AT IK AR TR AR R B, AE — e YL B 45 1 T BRI
A AR AR .

K1 Bl IR B % S e
Fig. 1 Experimental equipment for

preparing basic magnesium carbonate
1 —Stand; 2 —Clip; 3 —Thermometer;
4 —Separating funnel; 5 —Three-necked flask;

6 —Entrance for NH4HCO3; 7 —Magnet;
8 —Waterbath crock; 9 —Magnetic stirrer
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Fig. 3 Curve of relationship of Tl with
mole ratio of NH3; to NH,HCO;
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Table 1 Orthogonal test results of preparation

of basic magnesium carbonate

B C D Wastage

F;Zt‘” e(Mg®)/ ER/ per ton/ F:fl“a‘i‘m
~ U C molll”' % MR t i—

1 30 2.0 115 1.50 1.829 Good
2 30 .5 125 1.35 1.875 Good
3 30 2.5 105 1.20 2.104 Bad
4 50 2.0 125 1.20  2.025 Good
5 50 1.5 105 1.50  1.943 Good
6 50 2.5 115 135 1754 Bad
7 70 2.0 105 1.35  1.998 Good
8 70 1.5 115 120 1.982 Good
9 70 2.5 125 1.50 1.923 Bad

Avelra‘ge 1.936  1.951 1.855 1.898

Average
500 L7 1.933 194 1.876

Ave?fage 1.968 1.927 2.015 2.037

dif::fity 0.061 0.024 0.160 0.161
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Fig.4 XRD pattern of light magnesium oxide

BS5 #EUmmMEMN SEM R

SEM image of light magnesium oxide
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Fig. 9 XRD pattern of light magnesium oxide
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Fig. 10 SEM photograph of
light magnesium oxide
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Table 2 Quantity analysis results of
light magnesium oxide

Parameter Superfine  Result of product

Magnesia content/ % 95 96. 67

Mass losing by calcining/ % 3 < 3.00
Calcium oxide content/ % 1.0 0.50
Muriatic acidfast content/ % 0.1 Trace
Chloride content(by Cl)/ % 0. 07 Trace
Sulfate content(by SO4) / % 0.2 0.15
Tron content(by Fe)/ % 0. 05 0. 003

Manganese content( by Mn) / % 0. 003 0.000 3
Remainder/ ( 40pores® cm™ 1) 0. 005 None
By griddle/ % ( 80pores* am™ ') 0.1 <0.1
Apparent gravity/ (mLeg™ ") 7 8.2
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