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Table 1 Main chemical composition of magnesium-containing
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Mg Ni Co Mn Fe
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Fig. 1 Process flowchart of magnesium recovery from

magnesium-containing wastewater
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Table 2 Main chemical composition of magnesium-

containing wastewater after purification mg/L
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Fig. 2 Effect of magnesium initial mass concentration

on complete carbonation time
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Fig.3 Phase equilibrium calculation results for carbonation
reaction in Mg-CO,-H, O system at different

magnesium initial mass concentrations
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Fig. 4 Effect of stirring speed on complete carbonation time
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carbonation time
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Fig. 6 Phase equilibrium calculation results for
carbonation reaction in Mg-CO,-H, O system

at different CO, partial pressures
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Fig. 8 Phase equilibrium calculation results for
carbonation reaction in Mg-CO,-H, O system at

different temperatures
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Fig. 11 Effect of thermal decomposition temperature

on magnesium recovery rate

A 9 AL ZE 40,50 Fi1 60 °CF FrfSr=4 i it
ST B X 5 = KR IRBE (MgCO, + 3H, O) [ 45
FIRER A W) G s FLIZ IR DX 8] 1 7= ) 1 AT G 0 52
PRI BE L0 B A iy 15 507 M AR AE , ELoR 3
AH f 20 , 2R BH = ) R 245 i R A MgCO, » 3H, O,

decomposition of Mg-CO,-H, O system at

different temperatures

a— K 200 % s b— K 500 £ s c—K 5 000 %

13 90 CTHAMATEREABREEN SEM B R
Fig. 13 SEM image of product synthesized at 90 C

FH A 10 A A1, SR T+ 2 70~100 C . =4
i e 5 A IR IR BE (Mg, (CO,), (OHD, « 4H, O 1)
SFAF UG — 350, U5 BH FE L VLR RN 1 e R
W AH 3 70,80 °C T #4370y 1) AT 538 08 5k HL
99 5 AR, 5 B AE — E BAR S S T AR
H) Mgs (CO;), (OH), « 4H, O 45 & 3 88 2% 5 i 1
901 100 °C &AM T A7 ST AR 1R I 400 i i f 2 A
K ESOEN UL = 45 e B B GE . 48
AT RN A T A At SN A A T BE R S e ke Ak
WA T R S 25 R G R L R AR
T 60 °C W, AR RS A R TR MgCo; -
SH,O: % BE I+ & 70 ~ 100 °C W, = ¥ 5 48 Ny
Mg, (CO;), (OH), « 4H,0, H %" ¥y 45 & & b
T T M AR L AR T 90 CHE T AR AR 4G b R
UFBIZAH T

B 1T AT IR BE AT 80 °C L BE Il W R B
T E T v T A 2 T IR R A 80 °C L R Il
FIHEE T 76 90 CHEk 98.39% .

FH & 12 AT R0 i B g 1 7 AL s —
IR R % B B R BE T CO, 5 MR AR T 90 °C
B Bl 38 T o B X R TR B 5 CO, 19 AH X 1 fip



545 B 2 ]

QAR AL, 45 2 T A AR Tk 195 B R K B IR ] o s Al AL BE E 5 .+ 253 -

) I %) e 0 AT B8 0 T = K TR 6 AR 6 S A 4 I
F18 S AF N7 ik 2L o 3R W R A R T R 1) AR R
T TR B 1) 7 1) AR AT 5 24 0 B2 3k 90 °C JiF » 4k 22 T
o Tk BBE L A% AL 43R X ST A T R R TR IR R
FEAR TR A7, U B 1 e R BE AR Ak ok e R R R
A B E TC W s, 255 B 9~11 &5 R4 B )
0 T i R A R T R R B 1 AR A, BAE T
0 C &M A= 4 & B R Af, B Il i SR 4
o AR ORAR AR G R S DR g
it SN BLAE SR E AT 90 C &M TRt . hE
B SEM s Br e B (B 13) Al AT, 90 C R
I3 figt ST Ak AR TR B OO 1 22 LR AR, A
T2 I FLBR S5 48 i g oK B e B8 B R AT
WK BEZH 100 pm, HAEZ9H 10 pm,
2.3.2 RSBEREIHSS BN

TE SRR R 90 C 4511 T o 2 B3 i )
V) X6F i Ak Y A O3 ik ok R Y RE MR, 25 S R 14
i

100

BB E/%
8

85

80

0 40 80 120
#4531 8] /min
B 14 #H5y fR I A X 6 B 0 2 Y &
Fig. 14 Effect of thermal decomposition time

on magnesium recovery rate
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S TE AL 5 B B HLTE SRR I WA RRAE , U ]
R FE I BN L MgO 45 & 8 B2 45 22 s 78
700,800 °C 4514 F Kk B 77 W W A7 S e 2R Bt L R
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pnPE R AF. Z5 bA) R, R R S MgO 45 & it
A OCHE N ZR YR B IR FE AR T 700 °C B AT AR
BEs RN MO =9, Wik, HEAKT
700 °C YR B S5 T HEAT RS e
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SR LAl R 99. 55 %, R R Tk 4% A AL
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WAL E] 2 20 min,
DAL AE 90 C T4 f# 90 min, 7] il &
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Resource Utilization of Magnesium-containing Wastewater for Preparation of High-purity

Magnesium Oxide Based on Ammoniation Carbonation Method

LIANG Hengli, LIANG Yin, LI Haiyang,DENG Yanling,SHI Jiaze,
MA Dongdong,ZHAO Changhong,CUI Fuhui

(China GDE Engineering Co. ,Ltd. ,Guangzhou 511447,China)

Abstract: Recovery of magnesium from magnesium-containing wastewater and the preparation of high-
purity magnesium oxide by ammonification carbonization method were studied. The effects of
carbonization temperature, initial mass concentration of magnesium, CO, partial pressure, stirring
speed, thermal decomposition temperature and time, and calcination temperature on the magnesium
recovery process were investigated. The results show that under the conditions of carbonization
temperature of 23 °C,initial mass concentration of magnesium of 15. 4 g/L,CO, partial pressure of
0.6 MPa and stirring speed of 560 r/min,the complete carbonization can be achieved by controlling the
carbonization end point pH=7 and carbonization time 20 min. In the thermal decomposition stage,the
basic magnesium carbonate with good crystal morphology can be obtained at 90 °C for 90 min. After
further calcination at 700 °C for 2 h,the magnesium oxide product with high crystallinity and purity of
99, 55% is finally obtained,and its performance can meet the standard requirements of 'industrial light
magnesium oxide’ (HG/T 2573—2012).

Key words: wastewater ; magnesium ; ammoniation carbonization method;carbon dioxide;carbonization;

basic magnesium carbonate;high-purity magnesium oxide;preparation



