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Recent Tendency of Purification Technology for Wet
Process Phosphoric Acid (Part D

Osamu WATANABE
Mitsuo KIKUCHI

In recent years much interest has been focused on the purification of crude phosphoric acid by solvent

extraction and a large number of patents dealing with this problem have appeared. As the selection of

solvent is crucial in the extraction process and the solvent determines essentially the characteristic of the

process, these patents should be scrutinized with respect to the solvent systems involved. Solvents so far

reported as adequate include aliphatic alcohols, ketones, ethers, alkylamines, and trialkyl phosphates.

It is the purpose of this review to give a brief survey of the recent trends in purification technology

for phosphoric acid; in scope, it classifies the patent literature according to the types of solvents employed

and summarizes the characteristics of the solvents and new techniques for extraction.
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(Using crude acid produced from Moroccan phosphate rock.)
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Table 2 Selectivity of impurities in alcohol!®

Tem- Selectivity®*
Alcohol | pera- KH,P(:;!: -

ture BFe| BAL(pSO,| BSi BF

25°C | 0.454| 3.85 3.66| 1.52| 2.84] 3.24
n-Butyl

60 0.464| 2,95 10.8| 1.26/ 1.32 2.04

25 0.414 5,52 5.59| 1.51| 3.00 3.54
i-Butyl

60 0.384 3.76/ 8.93| 1.10] 1.25 2.02

i-Amyl

*  Distribution coefficient, Ky

M in solvent phase (grams per liter)
M in water phase (grams per liter)
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** Selectivity, g
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& LTt Fig. § I3 #E7 Flow diagram Zitd,
B 7 v = — el 2 WL EEECTH L DT,

EEE, OB #Y TR LS Ly Rt SFa e

" ‘Tf_ﬁ/\\‘z) a
(1 HMHIECHMOH 550

@ﬁvvmm5vv@%%mm?5%,vvﬁﬁﬁﬁ

25 0.287( 6.52| 1.58] 1.78 2.14] 2.96
60 0.254( 6.40, 8.15( 1.04] 0.63| 1.89

o

A‘, i-Amylaleohal"
‘L ;

2
 AAYAVAYATASA VA
E 0
70 A olvent

H.0

Fig. 4 Solubility curve

E<Ten &, FEAFH KOS/W) 2hX< 5ep E7i:a st
RFEDBD = & ROKEARY VBN, Tl U CHTH
Lr<5:&ﬁﬁ%&t%°Ltﬁor,MMI&@&
R, #ilREY &bz = KRS bR TV & Wz
L5 —BlE LT, KRBTGS (5 LTl Ry 5
DLHEVIREIR T 20, FIFIK > B D40~50% D
K%&%ﬁ?%@ﬂ(%iﬁ,477ﬂ/~w)%ﬁm
ToE, U VEERO HMORE, Koigite BITT 500

(Recycle solvent)

(Extract) R

Extraction
Battery

A

] r 9

:I' lPrepurification '
Il

il Crude Acid

[ Recovery

@ To wet-process plant

=== Product Flow

Solvent Flow

= = = = Residual Acid Flow

(Raffinate)

= Purification | Washing
¢ < Battery

I e . .
:}(Rafﬂnate} (Extraction feed) (Purified dilute acid)

" from wet-process plant

(Pure Extract)

Battery 4
(Wash water)

Soiiem J

Recovery (Recovered solvent)

1

l Evaporator

S Technical—grade

. phosphoric acid
Final
FPurification

g

Food-grade phosphoric acid

Fig. 5 Flow diagram for wet acid purification process!®

C7)




56 RHEEREIIME 52245 25 (1978)

Table 3 Effect of water content in isobutanol on
the distribution coefficient of H,PQ, 2

K(S/W) in isobu- [ K (S/W) in isobu-

cht)ﬁe;rtlegdd tanol saturated tanol with 8% of
- Iwith 16% of water| water

30% 0.17 0.26

20% 0.12 0.20

10% 0.06 0.14

5% 0.05 0.12

The tests were performed at 25°C by mixing
phosphoric acid with five times its weight of the

water—containing solvent.
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i, BRERSPPR ML, RARRY vEEA BB~
BB ) VBB LI B A REN DD, EMEYEHATHY
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Table 4 Comparison of selectivity of impurities”

Selectivity T B P n-butanol
BS0O, 6.85 2.11
gF 8.06 3.05
BFe 66.2 4.48
BAs 2.16 1.52

H:PO,
Diisopropylether®,
1=
/ﬂ
50

40,

\/\/

s

N \/\/\/\
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9 & 70 60

H,0

50 40

30 20

Fig. § Solubility curve

10
Solvent

Table 5 Purification of phosphoric acid using
TBP (Example of patent)

Consitt-uent g?}%i;ii]:::g;ﬁaint- Central Glass*®
(onsbasis) Acid Feed*|Product [Acid Feed* Product
SO, 3.18% 10.41% 8.58% | 32ppm
Fe 1.6% | 60ppm| 1.71% 6 ppm
A% 247 ppm| 4 ppm — =
Mn 298 ppm| 1. 8 ppm — —
Ca 4,050 ppm| 44 ppm - —
Mg 1,920 ppm| 37 ppm — —
F 9, 700 ppml{L 5°gpm 1.13% |160 ppm
Al 6,600 ppm| 16 ppm| 1.09% 3 ppm
Si0z | 4,000 ppml" 5°gpm 4,100 ppm| 320 ppm
Cr 208 ppm| 8 ppm — -

* Crude acid was defluorinated using sodium ion.
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Table § Product quality achieved in Cleaning

process®
Case A* Case B#*
Constituent Feed | Clean Feed | Clean
o Acid Acid | Aecid Acid
P,0s, % 53 49 55.1 48.2
S04 % 3.2 0.83 2.5 1.0
F, ppm 3,500 370 | 9,000 800
Fe, ppm 9,600 46 8,500 80
Al, ppm 3,300 3 8,800 30
Ca, ppm 100 3 500 20
Mg, ppm 5,100 2.5 2,500 3

* Wet-process phosphoric acid produced from calcined
North Carolina phosphate rock; IMI cleaning
process having four backwash stages, and an overall
vield of more than 60%.

** Phosphoric acid made from uncalcined Florida
rock; IMI process having fewer backwash stages,
but an overall yield of about 65%.
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