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Comparison solvent extraction process with conventional
wet phosphoric acid process and their technology
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1) Conventional wet phosphoric acid process
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2) Solvent extraction process
A) The BESA Processes

@ BESA-RABS Process (Gypsum recycle)

o] Tf2& wet process$} AAHFoz HAo|=w}
64% P05 & A A3E AA L 71 v ammonium Poly-
phosphate & A }o] AR o] g3}7]o] AP 30%

POs; & 54% 2 539 wet-process ¢+ ¥ m3}led
72% PO, & A3 A ¢ TRYIL.  Acidulating
agent & ammonium sulplate 8] Q&= ulSo]x]
& ammonium bisulphate 1 #] Fig. 144 3Euls} 7+
©]el3}-4 3} ammonium bisulphate & XL ctAl o)A &
Few EFEL bS] FPAHNE 90 9
% products 7} FAH AulA}l o] 5L AAY FHoz
methanol 7} A= g}

Ca,(PO,),+6NHHSO,—>
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FE9q L FRIAE 5359 solvent & AAzz &
FEvch, 2w 64% PO, Aol e 72%
PO, 2 ¥&3Yd. FEAAIRYE solide A%
P& AART ammoniast CO,2 AW o]R&
calcium carbonate 8} ammonium sulphate 2 35
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A zol 445 ammonium sulphate = A Ho
bisulphate 2 A #H 0 Fz=z Loy L4
2 ¥ NH,: ammonium sulphate 354 of A
Axnet £35J 22z CO, = dEAE A% 4
FEF9eo2RHe A4 gas 2HE FTFHYL, AdF
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® BESA-RABS Process (Ammonium sulfate feed)

RABS T#e 7|z98 =4 ammonium sulfate 3
25005 % WA 5 e nylon A2 BEHS
%5 ol &¥F Jdr ZdA AAA HAS,
Fig. 2 oA REuls}l Fol BlEYZA BHE Aiste
¢l ammonia 3¢ ©$]7} AE = ofste] g 4P AEE o
2 EAZoH NH, ¢ CO, stream & Hto} £ = 8l
ov A3 43 HF4aAE M dev g
o] T#2¢ ammonium sulphate 8] 7}A L A3
THA e A= 40% 8 Al A=% ammonium
sulphate & 227] | Eo] A& dBuA J=AE &
Rk

P,O; short ton & L 83 Y89 £ o2 table
[ oA EEukel 25,

Table 1.

Raw Materials et oo SO
Phosphate rock S, tons 3.55 3.55

(Flonda 68% TPL)
Ammonia, S.tons 0. 66 —
Ammonium sulphate, S.tons — 3.51
Gypsum, S.tons 0.73 -
Lime, S.tons — 0.71*
Methanol, S.tons 0. 04 0.04
Utility
Electricity, KWH 247 153
Process Water, imp. gal 1,900 2, 250
Cooling Water, imp. gal 47,500 48,500
Steam, lb 16, 560 16, 160
Fuel gas, mm Btu 38.2 25.6
By-products
Calcium carbonate, S.tons 2.66 1. 26*
Gypsum, S.tons — 4.29
Ammonia, S.tons —_ 0. 86

*Optional
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© The BESA-2 Process

RABS T#ol vlaste 64% PO, AFo] FAHH
TAELE AAHQ DA FAo] o] §5E wet-process
AAAZTHE] EAFF 7o) 1A ol gFFds
7He B FU T, o) TS Q4449 &4 A& S
3] 4 superphosphate A22 = 3l7] A AAH
A,

Fig. 3ol A ®iEuls} zro] A2 Ao A single su-
perphorphate &= <1534 3} Fale] o3 uhEeix]H of
A2 vl wE9]2] single ¥-& triple superphorphate
o os ARFUL, o TRY FeRAE 4xd 3
A3t single #-o triple superphorphate 9] FHIHhH
#4 qvoh AR FEHH LS gdod dz
E7A 3o methyl methacrylate A 228 A4S
54 g

EH B SA = RABS T A9 zFe] 5A3A Z
o AL 28F Ant FAER ol gk ¢
T8 EE A=2<3 L ammonium sulphate/bi-
sulphate F#4Ae] glow ZAs} Gavgo] ofF
ALk P,0O; 72% short ton ol 3 93¢ FHe
Feke o} table 9} Z{uch

Table .

Raw material Consumed

Phosphate rock, S.tons(Flonda 689 TPL) 3.47

Sulphm, S. tons 0.92

Methanol, S.tons 0.04
Utility

Electricity, KWH 268

Process water, imp. gal 250

Cooling water, imp. gal 58, 300

Cleam, 1b 13, 700
By-products

Gypsum, S.tons (dry basis) 4.34

(D BESA-process 9] 7|&4 AA

BESA Tf8e| £4 3 vt 74 F3d A2 A4
5= Q4] 4xqle] RABS 9 BESA-2 A 59 34
Ar e FEZ 558 wet-processd] A F EA A
8} the-3t 7to] table Mol wlamsysh
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Table JI.

BESA-RABS BESA-2 Wet-

Component

Total P,0Og
Ortho P05
Non.ortho P,Os
Conversion
SO,

F

CaO

MgO
Fe,O4
ALO;

SiO,

Total impurities

Total impurities less SO; 0. 26

P/F ratio

Viscosity @ 40°C

(Centipoises)

process

72% 72% 72%
36 36 32. 50
36 36 39.60
50 50 55. 00
2.90 2.30 1.20
0.01 0.06 0.08
0.01 0.06 0.08
0.02 °  0.34 0. 82
0.18 0.70 1.71
0.01 0.70 1.92
0.03 0. 03 0. 08
3.16 4.19 6.18
1.89 4.98
3, 100 520 85
550 1, 200 11,500
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of ol gdyst, =& 27 AFY HE=(64% P07+
wet-process 30% P,0; ¢ ¥l zdls ¥4 9= A9q
YT, & o] T F237-& single superphorphate
Az FTH¢ 5% Superphorphate acid ZA oz
At A geide A

@ Economic factors

Bohna Engineering o ¢4t 3 23 7}= RABS T
o AAA ARFL 72% 600 S.ton/day o] <k 18
ek 2ete] 23cta §vh =% BESA-2 Iige
RABS 9 z25tm 9t vlsrd] 13, 200, 000 2a}ol] 28
otz 3t BESA-RABS (Gypsum $3)T{2e PO,
Siton T 808 = JAIHEele LAE AWE gpast
o bR AP =3 BESA-2 TR PO,
S.ton 2 77 B2 F48xz Y&}

B) Allied Chemical Corp. process

A4z QAEHFTHEL 452  calcium chlo-
ride brine & F7 d3lran BHA2E g3 oA
3 &= £¥F Aol allied chemical o 28] 7|uts

spant flue-gas to dtmophera
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product phosp}xoric acid
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Flow Diagram of system proposed by allied chemicals
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$tom o] T#e flow diagram o4 ¥E uls} 2ol
calcium chloride brine & silica &2 alumina 2} 37
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Hx $7exE 700~950°C o] =23tk =3 A
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o2 gAd4 olFe Fs, Rt JFE 49
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gz ARME AU LAFZE g8 24
slurry 2 3-8 #2i= oL B2 AAsd 343
calcium chlonde brine ¢ 2 ¥-¥ Qik-& ¥ed7] 93}
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