Processes for Purifying Phosphoric Acid and for Preparing Phosphoric Acid
Field of the Invention The present invention relates to processes for
purifying phosphoric acid and for produci ng phosphoric acid, and
particularly to processes for purifying phosphoric acid and for producing
phosphoric acid by hydrating gaseous phosphoric anhydride. Background of
the Invention Traditionally, the nethods for purifying phosphoric acid
include an extraction nethod, e.g. the nethod disclosed in USP 6, 251, 351
extracting _phosphoric acid produced by the wet process with | )

N, N- di al kkylProgeasasifosbuaifying Bherphoris Anid and fonPrepgtinetRhasphprie 4hdr i ¢
acid; a precipitation nethod, e.g. the nethod diclsoed in USP 4,986, 970
using dithio carbonic acid-O ester to separate heavy netal s by

preci pitatiQn, Lon-exchange nmethod, e.g.. the nethod disclosed in
USP 5, 006, ﬁgldu@f&'&a{gwg{lﬁgﬂg al kal i ne ani oni ¢ exchange resin to renove
metal ions fro I I I ] ic acid
produced by th?@%@gﬁgﬁygﬁﬂf@}rl n}%\r{?(ﬁm% aﬁg?ﬂ%eb%%gq%}%fwggﬁgp %sphori c
aci d produgett bid f&epldfcuxcm%gﬁé@hoﬁwéeidza@@paﬁﬁm@ﬂy tapeocdsseefar used in
the industries. USP '4,495,1 di'scl oses a purification nethod for
phosphor i c pacifging phbsphodrizyadid enddbr prodesiag ipholspbong acablby hiydraginghe
phosphoric acid pr.oduced by the wet process with porous sawdust, heating
t he phosph@abeouschhpspbesicoddyidiidene sawdust to form pol yphosphoric acid

and/ or phosphoric acid esters, and using water to hydrate the
pol yphosphoric acid and/ or phosphoric esters in the porous sawdust into
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Traditionally, the methods for purifying phosphoric acid include an
extraction method, e.g. the method disclosed in USP 6,251,351 extracting
phosphoric acid produced by the wet process with N,N-dialkyl-a-aminoacid
in order to increase the purity of phosphoric acid; a precipitation method, e.g.
the method diclsoed in USP 4,986,970 using dithio carbonic acid-O-ester to
separate heavy metals by precipitation; and an ion-exchange method, e.g. the
method disclosed in USP 5,006,319 using a strong alkaline anionic exchange
resin to remove metal ions from phosphoric acid. However, the quality of
phosphoric acid produced by these methods is far inferior than the quality of
phosphoric acid produced by the dry process. Thus, these methods are
rarely used in the industries. USP 4,495,165 discloses a purification
method for phosphoric acid produced by the wet process including
absorbing the phbsphoric acid produced by the wet process with porous
sawdust, heating the phosphoric acid absorbed in the sawdust to form
polyphosphoric acid and/or phosphoric acid esters, and using water to
hydrate the polyphosphoric acid and/or phosphoric esters in the porous

sawdust into phosphoric acid. According to this process, about 90% to

95% of the impurities in the phosphoric acid produced by the wet process
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-1-0 remain in the porous sawdust. Thus, a partial purification effect can
be achieved. However, said purification nethod is a batch process and has
an extrenely high cost. Furthernore, the purity of phosphoric acid
produced by said nethod is still far inferior than that of the dry
process. For exanple, the iron content in the phosphoric acid produced by
the dry process is less than 10 ppm and the iron content in phosphoric
acid purified by said nethod is higher than 100 ppm Sunnary of the
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phosphoric acid containing inpurities into gaseous phosphoric anhydride,
and hydr atthagraacdnieho$p ke iphoapiiyide iadil praducedadsylos idey atockssSkiless anot her
obj ective of the present invention is to provide a conprehensive

phosphor i ¢hari ) ppseuenilothep irone sentsyt cionbhasphpric acid mirtftest by said
producing p X a wast e phosphoric acid purification
process. 'ﬁPB ﬁ“étﬁr i}%ﬁ@gcﬁpmhe present invention is to provide a
conprehen5|ve phosphoric acid production process by conbining a dry

Summary of the Invention

One objective of the present invention is to provide a process for
purifying phosphoric acid.

Another objective of the present invention is to provide a process for
purifying phosphoric acid by decomposing phosphoric acid containing
impurities into gaseous phosphoric anhydride, and hydrating said phosphoric
anhydride into phosphoric acid.

- Another objective of the present invention is to provide a process for
purifying phosphoric acid by using the combustion heat of phosphor to
decompose phosphoric acid containing impurities into gaseous phosphoric
anhydride, and hydrating said phosphoric anhydride into phosphoric acid.

Still another objective of the present invention is to provide a
comprehensive phosphoric acid production process by combining a dry
process for producing phosphoric acid and a waste phosphoric acid
purification process.

A further objective of the present invention is to provide a
comprehensive phosphoric acid production process by combining a dry
process for produéing phosphoric acid and a purification process for

phosphoric acid produced by a wet process.



process for produci ng phosphoric acid and a purification process for
phosphoric acid produced by a wet process. -2- 0 The inventors of the
present invention heat the inpurities-rich phosphoric acid after the
renoved of volatile conponents contained therein to deconpose phosphoric
acid and generate gaseous phosphoric anhydride; and introduce said gaseous
phosphoric anhydride into water or a dilute phosphoric acid aqueous
solution to hydrate said gaseous phosphoric anhydride to form phosphoric
acid. The first step of the present invention renoves the volatile
conponent s f r obh¢ hinvemparsi oif e $he i piespifosprontien abeat $he impuritiesTiche
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di agr am ofanhyddtany foaatphgpheaipacd ofheuiirsastep detiecpresenpimiengiono t he
present invention; Fig. 3 is a schematic diagramof a ghosphprus_ conbusti on
chanber aewmowds the volatilecpmpesentsifhomrthe empupdicsriigh phespifortaecidisfer al s of
the k I t 10, G gphite heati hamber,. 20 Co . .

e ey etﬂ{e 2? crs'ude phospah%r}c gcide lqlllﬂigsu s%ant?arlly (Bree c\)/fE volatile organic or
inorganic impurities is obtained. @ The step of generating gaseous
phosphoric anhydride is aimed to let non-volatile organic or inorganic
impurities remain in a viscous residue solution, so that a high purity
phosphoric anhydride substantially free of volatile and non-volatile organic

or inorganic impurities can be hydrated to phosphoric acid.

Brief Description of the Drawings

Fig. 1 is a schematic diagram of a graphite heating apparatus
according to the present invention;

Fig. 2 is a schematic diagram of a rotary heating evaporation furnace
device according to the present invention;

Fig. 3 is a schematic diagram of a phosphorus combustion chamber
according to the present invention.

Description of the numerals of the key elements

10 Graphite heating chamber 20 Cover

30 Ventilation tube 40 Electric furnace

50  Rotary furnace body 60 -90- 130> 140 > 160 Conduits -
70  Combustion device 80 Ventilation tube

110 Phosphorus combustion chamber furnace body

_3. ©



30 Ventilation tube 40 Electric furnace 50 Rotary furnace body 60 , 90 ,
130 , 140 , 160 Conduits 70 Conbustion device 80 Ventilation tube 110
Phosphorus conbusti on chanber furnace body -3- 0 120 Cover of furnace body
150 Nozzle Detailed Description of the Invention A nmethod for purifying
phosphoric acid according to the present invention conprises: renoving
vol atil e conponents from phosphoric acid rich in inpurities to forma
crude phosphoric acid liquid substantially free of volatile conponents;
heati ng said crude phosphoric acid liquid to a tenperature above 250 Cin
order to défonpover phifisiaceibeodici d i n 4a0d Neadle phosphoric acid liquid
and generate gaseous phosphoric anhydride; and introducing said gaseous
phosphoric anhydride into water or a dilute phosphoric acid aqueous

solution it onrd t o .hydrate, sai d gaseous phosphoric anhydride to form
phosphor i ﬁe&ﬂlﬁ‘ﬂ@ﬁﬂp HB?JﬁB?i’&V%@Od] rich in inpurities can be a
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conponent $n@dticHBpsised: the inpurities vary depending on the source

t hereof and may include volatile conponents, organic inpurities, and netal

ions, etc. Sai ternoVialg valatibnpeampohents drotheplhmsphoriamgid/achtin impooitigsnent s,

e.g. nitric acid, acetic acid, etc. A certain anount of water may al so be
to form a crude phosphoric acid liquid substantially free of volatile

components;

heating said crude phosphoric acid liquid to a temperature above
250° C in order to decompose phosphoric acid in said crude phosphoric acid
liquid and generate gaseous phosphoric anhydride; and

introducing said gaseous phosphoric anhydride into water or a dilute
phosphoric acid aqueous solution in order to hydrate said gaseous
phosphoric anhydride to form phosphoric acid.

Said phosphoric acid rich in impurities can be a phosphoric acid
product from a wet process, waste phosphoric acid, or waste miscellaneous
acid containing phosphoric acid, wherein the components and amounts of
the impurities vary depending on the source thereof and may include volatile
components, organic impurities, and metal ions, etc.

Said volatile components can be arbitrary volatile components, e.g.
nitric acid, acetic acid, etc. A certain amount of water may also be
removed when removing the volatile components.

Said step of removing the volatile components can be any conventional
process in removing volatile components, so that substantially all the
volatile components in the phosphoric acid rich in impurities are evaporated
into gas, while a certain amount of water is still retained so that an

un-evaporated portion is still in a liquid form (the crude phosphoric acid



renoved when renoving the volatile conponents. Said step of renoving the
vol ati |l e conponents can be any conventional process in renoving volatile
conponents, so that substantially all the wvolatile conponents in the
phosphoric acid rich in inpurities are evaporated into gas, while a
certain amount of water is still retained so that an un-evaporated portion
Is still inaliquid form (the crude phosphoric acid -4- 0 liquid). For
exanpl e, a heating process can be used to evaporate the volatile
conmponents_in _the phosphoric acid rich in inpurjties into gas to  escape

t her ef r omliGand). pr Bee rexismpleaiad heatdng oprocesfo FRAGLE diwd; f@ weRpEierts

conprises heating to a tenper,ature above 80C, . pore.pref.erably above 100C
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rich in imperiQ.i eBob¥xiiapld, h h&fat&h@%aﬂgg ipgoegssdedri bb usedi tophiedttthes in
vacuo (the vacuum | evel being determ ned according to the actual

r equi r enephpsph@@nacal tighspeagpurities whilaouimohatlei gay (e caskisabeinghe
aerated heating rocess are preferable, and the aerated, heatipg pyocess is
par ti cul adnigodiprest tor emfrain theeiplatileceempynents fipmithe iwsphede @6kl B84 be used
to renove, the volatile conponents. For exanple, nitric aciid and portion
of water UardREHRAed }g‘?r &%W?%oé, V%ﬂ“’&ﬁé@%@%@?‘a‘?‘?ﬁdc% O PF%%Bf “wat er
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liquidto

! rich in impurities by heating the phosphoric acid rich in impurities in vacuo
(the vacuum level being determined according to the actual requirement).
Generally speaking,‘ the vacuum heating process and the aerated heating
process are preferable, and the aerated heating process is particularly
preferable.  'When necessary, a multi-stage process can be used to remove
the volatile components. For example, nitric acid and a portion of water
are removed at about 80° C, and acetic acid and a portion of water are
‘removed at about 100° C.

Said step of heating said crude phosphoric acid liquid to generate
gaseous phosphoric anhydride by decomposition can be any conventional
heating process, e.g. an electric heating, a combustion heating including an
indirect combustion heating, and a direct combustion heating, wherein the
direct combustion heating process is preferable. A phosphorus combustion
direct heating process is more preferable, which includes introducing said
crude phosphoric acid liquid into a phosphorus combustion chamber where
phosphorus is combusted so that a combustion heat of phosphorus is used to
heat and decompose said crude phosphoric acid liquid into gaseous

phosphoric anhydride. Preferably, said crude phosphoric acid liquid is



gaseous phosphoric anhydride by deconposition can be any conventi onal
heating process, e.g. an electric heating, a conbustion heating including
an indirect conbustion heating, and a direct conbustion heating, wherein
the direct conmbustion heating process is preferable. A phosphorus
conbustion direct heating process is nore preferable, which includes

I ntroduci ng said crude phosphoric acid liquid into a phosphorus conbusti on
chanber where phosphorus is conbusted so that a conbusti on heat of
phosphorus is used to heat and deconpose said crude phosphoric acid liquid
i nto gasedigroduked phtor said nenylirstion. clrmaber b yanngr $octhatia fprvepisaid ¢ aci d
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similar to those of the conventional dry process for producing phosphoric
acid. However, since the introduction of the crude phosphoric acid liquid
according to the process of the present invention will consume a portion or
even a major portion of the phosphorus combustion heat, the temperature of
the combustion chamber will decrease dramatically. Generally speaking,
the temperature in the combustion chamber of the conventional dry process
for producing phosphoric acid is 1200°C to 1800°C. However, the
average temperature of the combustion chamber according to the present
invention is 250°C to 1000° C, preferably 300° C to 800° C, more preferably
350°C to 600°C. Since the temperature of the combustion chamber can be
dramatically reduced, the design of a combustion chamber according to the
present invention is easier. In particular, the advantages of the present
invention include lower criteria on the selection of material for the
combustion chamber, without the need of a heat dissipation design, and a
lower equipment cost, etc. That is an average temperature of said gaseous
phosphoric anhydride is kept at 300 to 800° C, preferably 350°C to 600°C,

during said step of heating said crude phosphoric acid liquid to generate

gaseous phosphoric anhydride by decomposition.



for produci ng phosphoric acid is 1200C to 1800C. However, the average
tenperature of the conbustion chanber according to the present invention
is 250C to 1000 C, preferably 300C to 800C, nore preferably 350 Cto 600
C. Since the tenperature of the conbustion chanber can be dramatically
reduced, the design of a conbustion chanber according to the present
invention is easier. In particular, the advantages of the present
invention include lower criteria on the selection of material for the
conmbusti on chanber, wi thout the need of a heat dissipation design, and a
| over equi prentSai@step ef éntrauiuging dhagaseeisaaahydigh oV atesor s%adu seous
phosphori c ,anhydr.i de .i.s kept at 300 to 80 . preferabl 0,C.to 600 C,
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i ntroduci ng the gaseous anhydride into water or a dilute phosphoric acid

aqueous salcid iagmebus wpdintadre te ahytrgtes saids gasdopdr anteydrideo igghoglpdsphiocic aci d
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solution to hydrate said gaseous phosphoric anhydride and form phosphoric
acid. Generally speaking, the use of a dilute phosphoric acid aqueous
“solution to hydrate said gaseous anhydride is preferable.

The present invention also discloses a process for Vproducing
phosphoric acid, which comprises the purification process of the present
invention.

The present invention will be better understood through the following
examples which are illustrative only and not for limiting the scope of the

present invention.

Example 1:
1000 g of a waste acid from the photoelectric industry was used, and

its main components are shown in Table 1.



The present invention also discloses a process for producing phosphoric
acid, which conprises the purification process of the present invention.
The present invention will be better understood through the foll ow ng
exanples which are illustrative only and not for Iimting the scope of the
present invention. Exanple 1: 1000 g of a waste acid fromthe photoel ectric
I ndustry was used, and its main conponents are shown in Table 1. -7- 0
Tabl e 1: Main conmponents of a waste acid fromthe photoel ectric industry
Phosphoric acid 68. 7% Acetic acid 7.2% Nitric acid 3.4% _A um num 0. 048%
Pour ed t hdlakds 1 eMaindompenanys of arwaste acid wpmatheqphatoelegtpoimtustry The

pyri form f | ask—was—sl-aptly—rpurt-ed—tn—a—water—bath—at—006c—anre—+rot at ed at
about 60 rpmjwhile béPh@ﬂﬂmﬁuuwnd to renoyve the acégfk4a0|d and |nitric

aci d from t hg—waste—aeid—AHer—60—mnutes,—45—¢g etude—phdsphori c
acid liquid Was obtain Ceﬁ%%ﬁ@bnp05|t|on of mhlchuaég anal yzed |and is
shown in Tabl : " 7 ric acid

| iquid Phosghoric aci o%@ tic acid ND* Ntrit'atid ND

Aluminum 0.048%

Poured the waste acid in a pyriform flask of a rotary evaporator. The
pyriform flask was slantly mounted in a water bath at 90° C, and rotated at
about 60 rpm while being vacuumed to remove the acetic acid and nitric
acid from the waste acid. After 60 minutes, 745 g of a crude phosphoric
acid liquid was obtained, the composition of which was analyzed and is

shown in Table 2.

Table 2: Main ingredients of the crude phosphoric acid liquid

Phosphoric acid - 92%
Acetic acid N/D*
Nitric acid N/D
Aluminum 0.064%

* N/D — non-detected, hereinafter abbreviated as N/D

500 g of the crude phosphoric acid liquid was placed in the apparatus
shown in Fig. 1, wherein 10 represents a graphite heating chamber, 20
represents a cover, and 30 represents a ventilation tube. Said graphite
heating chamber 10 was heated in an electric furnace 40 in order to
decompose the crude phosphoric acid liquid into phosphoric anhydride.
The phosphoric anhydride was introduced into 100 ml of water through the
ventilation tube 30 on the cover 20, thereby obtaining 530 g of phosphoric -
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Al um num 0. 064% * N D - non-detected, hereinafter abbreviated as N D 500 g
of the crude phosphoric acid liquid was placed in the apparatus shown in
Fig. .1, wherein 10 represents a graphite heating chanber, 20 represents a
cover, and 30 represents a ventilation tube. Said graphite heating chanber
10 was heated in an electric furnace 40 in order to deconpose the crude
phosphoric acid liquid into phosphoric anhydride. The phosphoric anhydride
was introduced into 100 mM of water through the ventilation tube 30 on the
cover 20, thereby obtaining 530 g of phosphoric -8 acid having a

conposi t i asidhavingj axcdiapbsition shaiwe 8 Tabeih conpositi on of the phosphoric
acid Phosphoric acid 81.7% Acetic acid NND N tric acid NND Al um num

1. 2ppm Exanple 2: As shown in Fig. 2, 50 represents a rotary furnace. A
waste phosphoric ac| s, ntroduced.i nta the, furnace t.hrough a conduit

60. 70 represents ﬁa@%ug){qlgﬁoms&go%gg%e Bhoﬁl?lb?rh%?ﬁ}gf uel . The
conbustion framefrongiie compustron device 70 Was g Egoauced Thto t he
furnace so that the wgé?%ﬂﬁﬁgéﬁﬂgric acid golutionin’the formpf a film
on the wall pfTthe rotak YA UL DACe was heatdgd directhyp The volafile gas
resulting frpm evaporation was evacuated through a ventilation fube 80.
The crude phosphoric acngefdepligted of the yjolatile agqponents f} ew out

t hrough a

Aluminum 1.2ppm

Example 2:

As shown in Fig. 2, 50 represents a rotary furnace. A waste
phosphoric acid was introduced into the furnace through a conduit 60. 70
represents a combustion device using an ordinary fuel. The combustion
flame from the combustion device 70 was introduced into the furnace so that
the waste phosphoric acid solution in the form of a film on the wall of the
rotary furnace was heated directly. The volatile gas resulting from
evaporation was evacuated through a ventilation tube 80. The crude
phosphoric acid depleted of the volatile components flew out through a
conduit 90. In the present example, the fuel to the combustion device was
controlled to adjust the temperature of the crude phosphoric acid flowing out
from the conduit 90. The analysis results in this example are shown in

Table 4.



conduit 90. In the present exanple, the fuel to the conbustion device was
controlled to adjust the tenperature of the crude phosphoric acid flow ng
out fromthe conduit 90. The analysis results in this exanple are shown in
Table 4. -9- 0 Table 4: Analysis results of crude phosphoric acid anples at
vari ous Waste 80 C 100C 120 C 1500 C tenp. phosphoric acid Crude Crude
Crude Crude before entering phosphoric phosphoric phosphoric phosphoric
Items of analys the furnace acid acid acid acid Phosphoric acid 68.7 82.3

86.5 89.8 96.8 (% Acetlc acid (% 7.2 4.50.3 ----- ----- Nitric amd(%
3.4 0.2 ----- --n-- a le 4 Aumhfsiaﬁesaétscsﬁ@uéwlmmh@%acxdppn) Exanpl es 3-
As shown i 3 Fepresent-S LIIC furrace OUUU) of
conbust i or é‘?v%ﬁ?é‘s 120%?[@5? esant 805 uppé?o dover ]39 Fhe fﬂ{ﬁge body.
A crude phosphoric aeifl A8sphaGeld nmp| e s |di ly| I g pduced
t hrough a|condut 130p:jﬁt oSt he tfppe[rbe of ee@urna{:hgﬁ ody, It%{;‘om vhi ch it
overflew to forma_uni fldeford ¢njering | fphbaphofic t;bimsldromidepbcbsphtprﬁmrplmﬂmtid on the
furnace waydmys FRASIPRET Us yag sRLayed aic{c'lto [ he furnace far combustion
Phosphoric acid
68.7 82.3 86.5 89.8 96.8
(%)
Acetic acid (%) 7.2 4.5 03 | - |
Nitric acid (%) 3.4 A N i -
Aluminum
480 570 615 631 686
(ppm)
Examples 3-7:

As shown in Fig. 3, 110 represents the furnace body of a phosphorus
combustion chamber and 120 represents an upper cover of the furnace body.
A crude phosphoric acid at 150° C from Example 2 was directly introduced
through a conduit 130 into the upper end of the furnace body, from which it
overflew to form a uniform liquid film of the crude phosphoric acid on the
furnace wall. Phosphorus was sprayed into the furnace for combustion

‘through a nozzle 150, and the required air was introduced through a conduit
160. The liquid film of the crude phosphoric acid liquid was directly
heated by the combustion heat from the combustion of phosphorus, and was
decomposed into gaseous phosphoric anhydride, which was introduced
through a conduit 140 to a hydration absorption process in the dry process
for producing phosphoric acid to be hydrated with pure water into clean
phosphoric acid. The residual crude phosphoric acid liquid was discharged
from a conduit 170 at the bottom of the furmace. The results of these

examples are shown in Table 5
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t hrough a nozzle 150, and the required air was introduced through a conduit
160. The liquid filmof the crude phosphoric acid liquid was directly

heat ed by the conbustion heat fromthe conbustion of phosphorus,

deconposed i nto gaseous phosphoric anhydride, which was introduced
a conduit 140 to a hydration absorption process in the dry process

produci ng phosphoric acid to be hydrated with pure water
crude phosphoric acid liquid was di scharged
The results of these

phosphoric acid. The resi

dual

froma conduit 170 at the bottom of the furnace.

exanpl es are shown in Table 5.
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Amount of Anpunt of Anount_of Canc ude Al t of Tenp. of hydrated
hydrated al um numin phosW@ﬁcRrﬂﬁﬁgﬁl%gi@nﬁﬂ g phosphorl ¢ the hydrated
Exanpl e ppoesphofi € u Atroducqd }JIIUD}JI d—actdp t
i ntroducefd (kg) a)r'sfﬂv 5 produced acid ?’é@(}un??(f ((00& ((fpprfial&!l tﬁ!f?gz 142 365
C 1945 83(0 1. 32 %nk690 AdbudibfC 1890 08%. Ryddat&dt 1390 LéﬁnﬁﬂﬁnﬁilSZS
86.0 0.52| 6 1246 148 5710C 1736|86.3 0.96, 7 1143h1$@W€2( g 9 86.5 1.06
Exanpl es Bel phosphoric| phosphorus | “gaseous | phosphoric the hydrated
Exdm ple phosphoric ]
acid itroduced |phosphoric acid . phosphoric
acl
introduced (kg anhydride | produced %) acid
(kg) (kg) (ppm)
3 1732 142 365°C 1945 83.0 1.32
4 1590 145 421°C 1890 85.2 0.84
5 1390 146 502°cC 1825 86.0 0.52
6 1246 148 571°C 1736 86.3 0.96
7 1143 150 626°C 1650 86.5 1.06

Examples 8-12:

The procedures in Examples 3-7 were repeated, except that natural gas

was used as fuel to replace phosphorus.

shown in Table 6.
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The procedures in Exanples 3-7 were repeated,

used as fuel to replace phosphorus.

shown in Tabl e 6.

of Anount

phosphori c

of

- Cone.
hydrated phosphoric natural
acid i ntroduced phosphoric acid phosphoric

11

(kg) anhydride produced (%) acid

85.2 1.35 9 1795 102 468 C 1660 86. 11
2.45 11 1800 128 590 C 1769!86: Beéuliso

of crude Ampunt of Tenp.

(kg) (ko) (ppn)

iﬁ 691 1

except that natural
The results of these exanples are

o Table 6: Results of Exanples 8-12 Amobunt of Anpunt
of hydrated al um numin

gas gaseous phosphoric the hydrated Exanple
acid introduced

gas

was

8 1802 89 381C 1617
115 512 C 1742 86.0
45 C 1763 86.3 3.2

+1 £
wit T ef

Al t hOUgh trhe Pt esent nveption—thas—been—-de I i U ET E] {
specific details éAfm g n enbodf ments t 1ere(5]1rl it dofic.R@t |I§#§Lﬁ%g§ t hat
such details shqul gdie r agabﬂedfa%ﬂnpmft ith;mlﬁﬂedeon t he scapmirvin inhe
i nvention| except ﬁé’i and to %t] gxt ent that tlglé% ar &ydraeflufed .i n %He
acconpanyi %Qamﬁlleaip PORGH\PEHEY 8RS |c 3PS C LR TeE T, aﬁ’ﬁ&é’gﬁa gin
light of ¢he acid introduced phOSphoric acid . phosphoric
acl
' introduced (kg) anhydride | produced %) acid
(ke) (kg) (ppm)
8 1802 89 381°C 1617 85.2 1.35
9 1795 102 468°C 1660 86.1 1.36
10 1790 115 512°C 1742 86.0 2.45
11 1800 128 590°C 1769 86.2 3.1
12 1785 141 645°C 1763 86.3 3.2

Although the present invention has been described with reference to
specific details of certain embodiments thereof, it is not intended that such
details should be regarded as limitations upon the scope of the invention
except as and to the extent that they are included in the accompanying
claims. Many modifications and variations are possible in light of the

above disclosure.
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above disclosure. -12- 0 Clainms: 1. A process for purifying phosphoric
acid conprising the following steps: renoving volatile conponents from
phosphoric acid rich in inpurities to forma crude phosphoric acid liquid
substantially free of volatile- - conponents; heating said crude phosphoric
acid liquid to a tenperature above 250C in order to deconpose phosphoric
acid in said crude phosphoric acid 1liquid and generate gaseous phosphoric
anhydride; and introducing said gaseous phosphoric anhydride into water or
a dilute éghpsphoric acid aqueous solution in order to hydrate said gaseous
phosphori léﬁﬁydride to form phosphoric acid, wherein said step of heating

201 d 1§ qui o wi ShACPSBAR AR s PECBSSaoil CoRP Bune o UG ae

phosphori ‘éte% i.d liquid into a phosphorus conbustion chanber where
phosphor us™i*s " conbusted. 2. The process as clainmed in Caim1l, wherein said
phosphori ¢ aci gombl iy v atiPE6hpbASNts FrémYRisphbtis @eld ARRGHSnRRHies

cont ai ni ng phOSprﬁOI’lﬁ-% aciad1 or g pﬁ%gpﬁori C a?i d product produced by a wet

process. 3o Tdien piocesies phospledri@dadid Gloaidn subsvimeiatiyn feed dfS tvyatdt
removing volatile conponents conprises heating to a tenperature above 80
C. 4. Thecpmgeeestiss clained in daim3, wherein said step of renoving

vol ati |l e conponents conpri sgs eat 'hng to . {,enperature above 10% C.
heating said crude phosphoric acid liquid to a temperature above

250° C in order to decompose phosphoric acid in said crude phosphoric acid
liquid and generate gaseous phosphoric anhydride; and

introducing said gaseous phosphoric anhydride into water or a dilute
phosphoric acid aqueous solution in order to hydrate said gaseous
phosphoric anhydride to form phosphoric acid,

wherein said step of heating said crude phosphoric acid liquid
comprises heating said crude phosphoric acid liquid with a combustion heat
comprising introducing said crude phosphoric acid liquid into a phosphorus

combustion chamber where phosphorus is combusted.
2. The process as claimed in Claim 1, wherein said phosphoric acid
rich in impurities is a waste miscellaneous acid containing phosphoric acid

or a phosphoric acid product produced by a wet process.

3. The process as claimed in Claim 2, wherein said step of removing

volatile components comprises heating to a temperature above 80°C.

4. The process as claimed in Claim 3, wherein said step of removing

volatile components comprises heating to a temperature above 100°C.

13- ©



-13- 5. The process as clainmed in Claim4, wherein said step of renoving
vol ati |l e conponents conprises heating the phosphoric acid rich in
inmpurities 1in vacuo or heating the phosphoric acid rich in inpurities
while air is being introduced to entrain the volatile conmponents fromthe
phosphoric acid rich in inmpurities. 6. The process as clainmed in Claim]l,
wherein said step of introducing the gaseous anhydride into water or a
di l ute phosphoric acid agqueous solution to hydrate said gaseous anhydri de
i nto phosphoric acid conprises introducing said gaseousBEhosphDric

anhydri de genedalbe prgcase eswpusied i {Claimgt.aversas bald ez hERMeVillhy dr i de
resulting fromthe conbusti on .of hosphorys inta water. or_said.dilute
phosphor i (‘:’Okélq]@l CORPOBGRISSHIIPTISES hepti @F&%S&ﬁ?ﬂ%&g‘g’aﬁﬁ I%HBQBﬂﬁP?C
anhydri de.and for osphoric acid. 7. or- . [N |53 aiml,
wherein sit Ha‘él?%ﬂghg%&% erPIEOSp‘;I&r]& ?%E?%‘ 1i[i)lslﬁlﬁ'!n'ﬁ:r 6%ucggéiaﬁi§ Bsegrll%'
phosphoru (ﬂg&é 4 Efm- {27118 cofRRhtSRoh e phdsphbtiefactdiighcr ude
phosphori @ltg(gl ﬁﬂ&’%‘:ﬁ |lswf?§&(r)r%§'3ﬂ§rqoa vvaH o? t he p|;:hongusti on chanber, and
i s heat edi@ﬁﬁpgﬂﬁ@gposed to generate gaseous phosphoric anhydride. 8. The
process as clainmed in Claim?7, wherein an average tenperature of said
gaseous phosphoric anhydride is kept at 300 to 8000 C during said step of
heating said crude phosphoric acid |iquid to generate gasgous phosphoric
anhydride by decbhgppmiacssas chinkddngrlsdask ‘ﬁkef@lfaﬁﬁfécﬁwmo _fﬁf‘?ﬂ@}n&her ein
D e A o seans anhydnde intowatel of adiTutk PhoBpRoHE a2 Alidais 'S kept at

solution to hydrate said gaseous anhydride into phosphoric acid comprises

introducing said gaseous phosphoric anhydride generated by decomposition

and a gaseous phosphoric anhydride resulting from the combustion of

phosphorus into water or said dilute phosphoric acid aqueous solution to

hydrate said gaseous phosphoric anhydride and form phosphoric acid.

7. The process as claimed in Claim 1, wherein said crude phosphoric
acid liquid is introduced into said phosphorus combustion chamber in a
manner so that a film of said crude phosphoric acid liquid is formed on a
wall of the combustion chamber, and is heated and decomposed to generate

gaseous phosphoric anhydride.

8. The process as claimed in Claim 7, wherein an average temperature
of said gaseous phosphoric anhydride is kept at 300 to 800° C during said
step of heating said crude phosphoric acid liquid to generate gaseous

phosphoric anhydride by decomposition.

9. The process as claimed in Claim 8, wherein the average

temperature of said gaseous phosphoric anhydride is kept at 350 to 600°C.
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-14 10. The process as clainmed in Claim9, wherein said hydration step
conprises using said dilute phosphoric acid agueous solution to hydrate
said gaseous phosphoric anhydride into phosphoric acid. 11. The process as
claimed in Caim6, wherein an average tenperature of said gaseous
phosphoric anhydride is kept at 300 to 800C during said step of heating
sai d crude phosphoric acid liquid to generate gaseous phosphoric anhydride
by deconposition. 12. The process as clainmed in Caim1ll, wherein the
average tenperature of said gaseous phosphori¢ anhydride is kept at 350 to
600C. 13. The process as clainmed in daim112, wherein said hydration step

conprises using said dilute phgsphori ¢ aci ueous .sqQlution to hydrate
sai d | gaseous PRGLPRBIRGSARRUIMES Inicio B osBRBELSHa tdreen SEp
comprises using said dilute phosphoric acid aqueous solution to hydrate said

gaseous phosphoric anhydride into phosphoric acid.

11. The process as claimed in Claim 6, wherein an average
temperature of said gaseous phosphoric anhydride is kept at 300 to 800°C
during said step of heating said crude phosphoric acid liquid to generate

gaseous phosphoric anhydride by decomposition.

12. The process as claimed in Claim 11, wherein the average

temperature of said gaseous phosphoric anhydride is kept at 350 to 600°C.
13. The process as claimed in Claim 12, wherein said hydration step

comprises using said dilute phosphoric acid aqueous solution to hydrate said -

gaseous phosphoric anhydride into phosphoric acid.
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