Jan. 2016

BSRE

AKX, AL L.

- 58 - Modern Chemical Industry

F36EFH1H
2016 FE 1 B

R E e

B MUERRERMETIZHAR

W, RAW,ARE" EFE
(3T M FFER £ A B A TR ), ST M 5| 551109)

FEE  DASCMIF BHBE A4 R S50k, T T B bR R I B T2 . 385 1E 50 MW 22 0 M i A e i A I B e T2
S5l R B RR VA TR R 2. 0 mol/L, pH 24 1.0 ~2. 0, S A Ry 3. 0 h SR T BE oA 45°C , W& B Ay 3. 0: 1, [R B 45 1) Jit 56
JEBET R B L RSB y = 15 570 522 604. 536 x T2 x [ pH 7340 5 772090 5 =1370 5 o =0-683 1 475 FEffE T 24
B9 MgO BBRZH 89. 2% ,P, 05 1 %N 2. 8% ,BEME LN 0. 86% , ik F| HG/T 2673—1995 {3k B FR FH &1 % & 1 2%
bR SR EE S5 BT M 0L AE 7= B A BER 46 , BT 15 7= b i i A 1) HG 2219—1991 {155 S bn il 855 M I 5 4 NH,HCO,
PR AL HR S W] 15 5] MgNH, PO, -6H, O JLELEI )

KBIR BERY LR AR B T2 IR

HhESHES TQ115 SCHRERARAD : A

DOI: 10. 16606/]. cnki. issn 0253 —4320.2016.01.014

X EHS:0253 -4320(2016)01 - 0058 - 03

Magnesium removal process from phosphate rock slurry by
chemical extraction method

CHEN Bin, WU You-li, XIANG Shuang-long”™ , LIAO Ji-xing
( Guizhou Kailin Group Co. , Ltd. , Guiyang 551109, China)

Abstract: A magnesium removal process from Guizhou kaiyang phosphate rock powder is studied by chemical
extraction method. The optimal process conditions are obtained by the orthogonal test and range analysis:2. 0 mol-L ™" of
sulfuric acid solution as magnesium removal agent,1.0 —2.0 of pH value,3. 0 hours of reaction time,45°C of reaction
temperature and 3. 0: 1 of liquid phase/solid phase ratio. Based on the analysis of experimental data,a mathematical
model of magnesium/phosphorus weight ratio is obtained as follows:y = 15 570 522 604.536 x T x [ pH]™* x
777 % G x ¢ 7% 11,475, The removal rate of MgO from phosphate rock powder is 89.2% with 2. 8% of P,0,
loss and 0. 86% of w(MgO)/w(P,05) ,meeting the HG/T 2673—1995 standard of phosphate rock in excellent product
Grade 1l for the process of wet phosphoric acid. The phosphate rock powder after removal of magnesium is then used to
simulate the production process of calcium triple superphosphate. The resultant product meets HG 2219—1991 excellent
product standard. Moreover, MgNH, PO, - 6H,0 fertilizer by-product can also be recycled from demagging liquid of
phosphate rock powder by NH, HCO; solution.
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P-7 45 2.0~3.0 1.5 3.0:1 3.5 1.53
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P-14 65 3.0~4.0 2.0 3.0:1 6.5 1.83
P-15 65 2.0~3.0 2.5 1.5:1 2.0 0. 88
P-16 65 1.0~2.0 3.0 2.0:1 3.5 0.76

TG EAA T LA, X3 3 sSLia 2 Rk 7
W43 M B 2500, S SR 4 % 5 iR,

P 22 43 M B 22 43 AT 45 S T 0 < S R B
JRBERCR S N Z T A :B>C>A>E>D, HIH



- 60 - AR AL L

R4 BHOMEBLLIRESTR

55
f&bn
A B C D E
k1 2.61 1.20 2.36 2.45 1. 66
k2 1.61 1.59 2.69 1.98 2.56
k3 2.32 2.10 1.72 2.17 2.26
4 1.79 3.44 1.56 1.73 1. 84
R 1. 00 2.24 1. 14 0.71 0.90
ALK A2 B1 C4 D4 El
& F K Bl >C4 >A2 >E1>D4
RS BHOMSRBILLAESTR
TR I B FiE TE i
A 2.59 3 4.05
B 11. 44 3 17. 88 * ok
C 3.46 3 5.41 *
D 1. 10 3 1.72
E 2.03 3 3.17
B 1.28 6

VEF(0.01) I FLH =9. 78, F(0. 05) I FLl =4. 76,

Z B C 1K A2 AR 8 AR 0 52 w0 Je K, W
98, IR D XHEFRA S fe/ )y, s o R, B
HERET B BB T2 4 4Fh A2B1CADAEL, /) S )3 ik
FER45°C ,pH 1.0 ~2. 0, Je Wi B[R 3. 0 h, & [
FooAy 3,00 1 Bl B M1 Mk 0 2. 0 mol/ L, 4% HR |k
T2 A AT W R B S e, B S wE R
w(MgO) /w(P,05) 4 0. 86% , Bk MgO Jii bR 3N
89.2% ,P,0; %N 2. 8% , AR ELAT .

ST FHBEA o3 i B OR 1 B0 Rk O

y=a+T - [pH] 77/ x G x +g

X,y AW S BN IF IR Ry BEE L, % s T
FSEIRIE K pH g SO R pH s Oh S R[] b
Gy ORI L 5 e Shy I3 R A TR VA VR K R
mol/L;a,b,c,d,e.f,g NiiEHE,

MG ST 45 2R, 24U A 15 B BUAAR R |

y = 15570 522 604. 536 x T7>*° x

[pH]™™ x 772" x 677 x ¢ +1.475
ZRCFRERIAHIC R IR =0. 86,
3.3 EBBRENEE
I T 556 T i O 8 A A 400 A 7 B ok W R A
P T EFRM R R IEHIR w(P,05) =45.5%,
w( &) <5% BRI =75C ,]RH" Lty 2.5: 1, 2k
IR 14 d, Bl fE b T4 o 2 A St

F36 E5 1 H

FEh e R ECA AT R, A R AN 6 . 45
FEH, R I W M9 FH AR 7= e R R A, o o e
T EE R Ry A 7 0 E G R ER S , 7 T A
HG 2219—1991 {45 FhbrifE .

Fz6 PEREHMT HEMEFFENBEREmRRE

w(Py05) 1/ w(Py05) 4/ w(Py0s) s/

FEd
% % %
BRI A A 46.5 39.1 4.9
IR
W 5 e A 2 47.3 46.0 4.3
HIT RS
Fes w(Hy0) e/ RIEE(L.O~  JHURIEEyHL
o % 4.0mm)/%  JERREE/N
B R A 4.0 91 30
RS
TEEE G B A A 3.5 93 31
LIRS

3.4 BIW MBS

TS AT L2056 T BEA TR 4 0 S s, S
SRR U BRI B o3 3 A s SR A B, I Bk
W P05 Ji & 43 BN 0.31% , MgO Jit & 73 50k
0.99% , HA7 — & i IS R A0 B, B9 & 30, DA
NH,HCO, &1 BB pH N 5.5 ~5. 7, SO i
o 25°C, W BsHE] 2R 30 min, $iEREFE R 150 r/min,
S FRAEAEPE 120 min, #]15 MgNH, PO, -6H,0 JEk}
R, IR R P, 05 [T 35k 96% LA |

4 i

PASEIN I BB K o DOk, B9 1 B B A AL
RIS T AT AR e et E T2 N -
B ) B P ¥ B0 D 2.0 mol/L, pH 2 1.0 ~
2.0, ) 3.0 b SN B O 45°C, W Dy
3.0: 1, [R5 3 A6 o Wi oy 1) Bl L K AR Dy
y =15 570 522 604.536 x T ¥ x [ pH]™™ x
T—Z.OQO ><0714370 XC—O.GSS + 14750 E%{%Ii%ﬁ:—l\_,
WA 9K MgO i Bk 2% Oy 89.2% , P05 15 2K % Ny
2.8% EEWEEL O 0. 86% o AT il T ll i FH 45
N WL T2, R AL 2 R 5 BBk T
LRTREGTE HEBEA B B ORAEBE AL 250 O
P BRI B T R o IR TSR A
AP POTE R, Db 1 B IR Aill e SRR A 24
RIS A B2 BB R e e B 7 A 25 15 R

(F#% 62 1)



- 62 - LA AL T

A R R BP0 H Y PR, e ALk
RO B ISR X, S R Bk
ZSM=5 p iR e L 2 A AT A i Ak
FHAET Tl B FEAROR , b AL R T
ZIPER R IE S

1 SHERS

1.1 EEFRER

AR, AT, 4l =99. 0%

PEARTR H — 2 A 40 BE /R LU Y HZSM -5 5 5
PUHDK BB AR S5 R G 357 Bk 5 I AR 2 B
et B A% BT i be A e R A B A Y A
PR I HH IR 505 R 3 — o 1 1 oM oo &=
o HEEYMERNE 1 Fis,

1 EUTEYER

e BRI SR
IR AUREY L TR 7( -
T (g ) (et B/ (Neem)

g ) &)

B 220.0 0.12 2.27 115 0.057  0.052

L2 LWRERTE

IS ¢ AEALTH T 10 mL 538 [ RE PR SR 2%
PP THR R SR, RAFEE B BE R S — &
PE IR TR A AR e P e JrOfh e R A S I AR
&, 2 WRB UG E A ROV R IR B, e A S A
OB AR o TP TR, O R
TRGROH, P GG 25 AU B 24 h ™
WIS EAE R 250 Rl , AR FL AR (X)) S A L

(L% 60 7)
LB R A T BB . R ISR 5 w0 H
BRAU A 77 O W R B, P AT A B Gk ) HG
2219—1991 LA hbRiE . AN, BRI 22 4k 35S
3R 4) MgNH, PO, -6H, 0 f ik AL H AT T HY
ST E.

S 30k

C1] XS24, W2 55 b2 3 B0 B 4 vl 6 2 ok 14 0F 9 a8 T
[J]. BB 5400 ,2012,27(4) ;11 —13.

[2] Abdel Zaher M Ahouzeid. Physical and thermal treatment of phos-
phate ores: An overview [ ] ]. International Journal of Mineral Pro-
cessing, 2008 ,85(4) :59 - 84.

[3] Jdid E A, Blazy P. Removal of ferriferous dolomite by magneticsepa-

F365E1H

RV HERNT
X = [(ERP R BEREL - =W AR BB IR %0 /
JEURHR AR /R K] % 100%
Y = CRRWSCHERRIE T EE IR B/ SO BEEE /KB % 100%

2 HR5ITR

2.1 RMNRERRNE

55 PR I ot 1 SN 2 TR R, Y X T
SRR R SR A o e R % TR B TG T A A A
PRFIE P, S5 g o 3R M, X R 1) O B BE 1 T R
T 468 1 4D 30 1 4 7 ot R b Ao A L AR ) - Al vk
B B AR N BEAR i HLE &5 B 5 R4 1
BAE A B ORI, 75 B0 3 W
TR

FIF 10 mL 8 35 B 2 K N 8%, 76 T T3k
2.0 MPa, [ 28 B8 JR EE oA 2.0, 28 (1) B I 25 3 K
2.0 h AR BFSE T IO TR X f 7R R
REMYRZIN o 52 I8 X6 245 118 2 Ak 6 e P A 3R
R 1 R

70,
R 65-
# ol
&= 60

% sst :
¥ sof
X

& 4sf

40320 340 360 380 400 420 440

BEE/C
1 {2 s 2— AT AR P2
B RGBS P BAT
F| Kl 2 89 % v

ration from the Egyptian Abu Tartur phosphate ore [ J]. Miner
Process,1997,(49) .49 - 58.

(4] AR, BRI 2R, 50 AR B A B 0™ AF 7 5 W 45
WJ]. AL TH = H#5% ,2010,32(3) 186 - 188.

[5] AR, BoAiv ke, BUEOHT. *PRAN (LB 7 SR AR 7 iR -T2l ik
B AT 5T ,2003,9.7 -9.

[6] Watti A, Alnjjar M, Hammal A. Improving the specifications of Syrian
raw phosphate by thermal treatment[ J]. Arabian Journal of Chemis-
try,2011,10(3) :109 —111.

[7] Elmahdy A M, El-Mofty S E. Abdel-Khalek a bacterially induced
phosphate-dolomite separation using amphoteric collector[ J]. Sepa-
ration and Purification Technology,2013,102 .84 - 102.

[8] Gharabaghi M, Noaparast M, Irannajad M. Selective leaching kinetics
of low-grade calcareous phosphate ore in acetic acid[ J]. Hydromet-

allurgy ,2009,95(3/4) ;341 -345. 1





