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olsstes?2 yYyomlsd dhmMmdzj Hse Odzd?2 IsdIlsO
o OtedlIlsj dzt dets o' MEkh jdz d t©WOL BBOG dzd yYdJ O
B3 Ctdzyj delstcOls tOMMmr f Odz IstsdeC dd3 Mz
t$i31c[ BO cNiEfdBsips MIs O © M t.OL dzts?2 dzOff oW y
B' dz o jHjdz tWH sfrilstse. [ O¢
J2Msotso Odzd dzO Mdzs?2 CBdayj dzZlstc O O.

Sdzyj dZlsteOIsO [ [fu dzagj fwtsdL s dzOB ¢fizj L B

| s
JH
s J

(B‘G)S

E

g
1

g
g
9
d

'_(H(H

v OB dzd yoO
it JLizdzt SOIsT BOcdzdIsdzs?2 mMJ f OO

S O 4 I Y sdlsOds B3O dzj sdls | Rz oBj d
1 0,12 100 % 7
2 0,2 100 % 7
3 0,5 100 % 7
4 0,75 100 % 7
5 1,2 100 % 7

RL O dzj y! dgdz' d3j dzedls o tslsH jdz dzf 2 € sdzy
MifOOydd dajO zjpOEzsigd L st MisH j oy Odad W
) BBOGdad sdlstsds, stz fteddd daj dzdj Isd -
sdlsOdes 3OG dzj IsdIstso ts?2 tkH'r  sdzdsMmis! 8 BT

l sdzdgtsfy wMhdesear 9 OW My ZzO o h jizf s dzlz |
tc OMmaL g B3d yJ S fisE@odry | ddstielOst, 2 fftoj HMISOo dzj ¢
tczH" uwBBMlse jdedzs s OYUS OdzZOteME st dB3j Mistste!
frRI fitiH dL B d yj ded § .

v OB dzd yoO
mdaduj MEd2 Memls©e Ctsdzyj dzlstc©

FeO | FeOs3; | FeS | V.05 | CaO MgO SIOZ T|02 A|203 MNnO | CrOs | POs |1 11

29,28| 57,00| 0,03| 0,58 | 0,90| 2,37 | 2,40| 4,04| 2,00 | 0,3 | 0,03 | 0,01| 1,06

vy 3 MO d3, M Ytedddd dzj dzd j d3 H Odgdzts2 Isj .
MtsH j toy Qi@dde@ 3 2 %, Yy g @y Geded| g dzts ! dzO
MtcOodzj dzd® ) BOLBO'"™ dF Ctsdzyj delstcOlstsdg u s |
Yiod Lltsd OSYj ko j dedoydals i, 8f A | &y Gd
Ctsdzyj dzsteOlstsds dL 4 f .

[ ©dzd J ftesoJHjd ©WOMUJIs ~ d B3 udpdgs st |
Ctdzyj delstcOls O, tojLbd OIST ftojHmlsOs dzj dzr
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v OB dzd yoO
mdaduyj MEd2 MoMmMlsOe Ocdzsd] tcOLk

FeO | FeO3| MnO | V,0O5 | CaO S|02 T|02 I\/IgO A|203 S P,Osg

9,17 | 68,53 0,2 | 0,54 |10,05| 4,1 | 248 | 2,4 | 2,5 | 0,014, 0,014

v OB dzd yoO
mdddyd M$d2 MmisOs ¢ OIsr h j2

FeO | Fe0O3;| MnO | V,0O5 | CaO | SIO, T|02 I\/IgO A|203 S P,Osg

3,02 84,34| 0,21 | 0,57 | 1,19 | 3,84 | 2,66 | 2,22 | 1,93 | 0,006/ 0,01

I tjLbEd sOIsjTiONBH jOedsd]jtOls ] MmdedL d d
fMtsH j oy Mdedoj” tetsdzs dz@ 2, 76  %. O Tdes 6
s5C Olsr h Of MmdzdL d dztsf!  BERO 02 ,t6Aslh) d2s, dAPts HLj, >0 C

tjLEzd Ol t©OMYUjlO Ikjrdsdsedd HB®E
ftoj HMIsOo dzj dz" o IsOBdz. 5.

v OB dzd yoO

vjndsdsedyimMSd) fsCOLOjdd HE

1 5C OL Olsj dz ] OL ts9 T l ots§ s d

[ Mdetse detsils: h d 1,2 1,2
t OMAasHY by Yz dkzd 120 120
it OMatH 1oy, €6 35 35
s i j tOISE®O HI 1220 1250
vj B jeOlskz®mOo yk 1450 1460
vj i jteOlskz®BO h d 1490 1500

dBSHJ ey Oded Fasd %N d 56,7 57,7

t OMAotsH OCG dztsd3j 6 O 625,12 617,23

t OfMAatsH S OIsr h j2 899,56 888,21

t OMAatH ¥y jdzj L W dzs 130,59 122,44
u S Hj to\G ol j 0,517 0,562

g4 SH J te)[Dded J 0,153 0,147
VHjdz dg" 2 orf AtsH h ¢ 352,33 323,96
l esdLotHdlj dz dzsf 6500 6656
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fsor hjdad 4 ftesdLoBHJIs] dz desfisd IStezH O
Mtcj HT latHO®R] ftetsdL osHMIse O.

Il tjLikd Oy dOmlstswh jets dMmMmdzj Hiso Odz
c[ﬁjg’isdzJLlsaOdchW O OdzOHd2MtsH J ey O dr IsdIsO
[ se l Bz GRJo ) BEZHjIs tj OdzdL 58 C
QO &ZOtemME sets 3 Misstesy H jdzdWw, YlstFiOf tc( ¢
sdzyd dzlstcOls j f s lsttd3kz tGJthZdJ o s to
J SIsdo dzts 2 IjJtGJtGG)BisIst tczH MIsOdzse d Is
ted § sditsh dd dgfCmddzdfifsdists? tsSBtcOBBISSd f toj H
r e OdzdL 2 smw Hteddzydyd ¢ sd3tf dzj ¢ mdats?
Odets 306G dzj s Istso 52 tclzHT I dz@BGBOG ez Bd Is &
| dzj L 59 OdzZOHd J o' 2) d ddzr &3 dzdIlstsoj @] H( |
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dit O tsBtcOL tso OdzdWw Iskzetsf dzOGoa S dr Mtsj H d dzj dz
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sBSGEOM jdadj odzjLdzr » dMEsf P B RLAOIDJ C

11V 12501004 .M.

2.y dy joemed? 1. 1., Z 09 OC Iz dzj ed@izf | dz' frpdat
sBteOBBISECd d&O dL d3j dzz YO dZsMis! 5 ats As BskE HO'Is
1 ydydoemed2, J[. 1. 2z Oo OGRWOA60-® d/./ 3¢ [ E
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1t fsof rRIGIURC 1 JzX04R(M

teeytsedd . S ltdy) 1dydeilsOcddz MEd?2 d34 Is ©
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I dzOflstswh jj otjkw dO o6f "1t oy 1 dN
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sdzdzj dzdj EfMmMdzse d?2 Mlse jlsMmiseadw h C
dzd © Odzd v . {Is dz20L dzOyj dedw h Otetse (
O ftesC Odzdo Oded W, CHsts 505,07 o @3 i 4t
sd tsls 1Isdrn §OttOdRjIstctso H dzw
Oydw fwsHkzSydd d&O yjlsrtejy Gto
MisdS¢d d3j dz¢ hdr M Otetse 5 ctolzt {4

v OB dzd yO
MmOtOSCIsjtcdmMbd$BHsigkd fh Otctso

vojteHHRGBIB) , dzj 3§ dzj § ,
L dzts o dz" 2 1 | 2 [ 3 | 4
h OQtc® o e O ¢ dzz/d
1 0 e jton datsylg 1tg®|-|cflzfr]®q
15-70 43(401)[ 49(462)| 55(534)] 55(534) 45(415)
80-100 40(352)| 42(375)| 52(495) - -
110120 35(302)| 38(331)| 50(477) - -
sOC odHdts dL I©OBA&dyY' , Hdzw h Qtetse , F
ctozffr, cdzzBddO {tosC Odzde Odedw weo dzvw j Isfmv

J ftoesd3 hdzj deder » Emdzsedw s € tsdgls tets dz
ftesdLoHdIsMw dz2O ko joHtsBjtej] s oiBjlstsHE
h Oteseo Yjlso jtelsts?2 ctokzffr, h Ot tcOLtcjL OF
cdzeddzj 1/ 2 wWOHdEMO d o sttty Y @BGL ¢
ZzOB steOlststedzr » kfMmdzsadwr o MmewrLd M Isj - da
o dzkz Istc j dzdzj 2 MtczClszter d §ddzizyj ddw Is t
f OcOd3j Istetso .

1 sfdzj LOSO®Sd d MOBsSskfEMEO ftosdL o
f Otclsdw ¢ toff lsctOte &2V | AW ) zOB stcOlstste d & H
tdLizdz O Cwdalstetsdzv MilsOdztso W Isw6 dwy @ fy thy
i s fdzj dZO0yodz0 ftesdLossHMmMlsoaO® h Ose, )
ftesHESydd o®syjls SCOLO! MW dgj SsdzHn dyd s
COLOBBKECO MfsmMse® i jtcOsdodses § d
h Qtctseo, tfitse jdzdats 9Oy dgr » HdzW Yjlso jtolsts?

Il ¢€Oyimlsejy tsBBBN jdzdlzscts € tod-Isdijdsfs'n L
ftojHdztsy jdes dMf sdz' L sa Odedj OCEkMmisdud MSd
o dzj " defjom Odzed i MC d A otsLHj2Mised?2 d dz0O -
Iso jteHtsMIs ¥ d GcdzkEeddets? L OCOdzdo O dstsc s i

rdzv ftetso jHjdedw dMMmdzj Hso Odzdv,  Otclsd
34 (tdfm 1.) dajfsMmicj Hilse | dedets f sfdzj
JBY jtcOlztes2 BLBY) AfHid 8" PL jtto ZO f ot
dzv L O0¢0odC d. Z Ot B dzd o™ H jtoy Odzg 9 €
s
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s
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fsdkzyde ©OL dkzy fMjfjd LOCOESd (OB dz
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tdfhg. 1 Otedw hOttss [ 60 M twOL d" BB toj
LOCOISd d MOdtstslsy zMS O

) sfidzj L btsets dz0 MijydOod Ok fildiish

Ctsdzj B Odzd R sl o PHj dets LobkzStsdL odzj yd ded §
M LOfdm' & fOttOdzjlstese LokCBBora Ctsdzj B (C
LOWdSEMdteso Odgr f oaftc O fizzdzats P GoundE-rgePrb 1 fm
BOC M BOdz! dets?2 yYyoOMmsslsts?2 96 ¢,y d BOCIsSts:
d ftcjHMlsOoa.&j dz@ dzO ted

r 0dzj § h OQter B"' dzd t©OLtejLOdz , d ftese j
O o tG dzts s &zO ¢ dizkze ddygjj dadstcd ®IEOKCE
f OtcOd3] Is : Ise j tcH sMIs! | 9" H] ey ¢ O, Yomls
Lo lzC O, l;(t(;cler]ls(Ds)dz;dzr 9 OB d&dyl 2.
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2 2 19 - - - 1216 | { Hq 4 L
3 4 27 - - - 1215 |t #Hd4 L
4 10 44 20 - 1 1247 |t #Hd 4L
5 20 52 36 19 2 1291 [ d (3
6 30 56 39 29 3 1320 [ d (3
7 60 58 51 49 4 1472 | A & d L
8 300 61 53 51 4 1472 | A& djL
9 1200 61 56 54 4 1486 | A @& dJL
10 3600 61 56 54 4 1481 |A@&HdJL
SsO¢C fsCOLOdMs o tOBBISOR [ 3 ,4], o HJd
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RMMdzj Hso OdzgdY ctOWdStses Ctsdzj BOded?2 {1
ctozf fz Ikeo jtoHBMIsd, CSGHO cdzEeddzO {ftets¢
Yyomilstsis© d3gj dzv J Ismw M 1320 |1y vizOH Q@dedz2
f OtcOd3j Istetso yJ dzr 2 BzL " COdz' dg" 2 ssdz
Lo zyodsd g, ftoed 1 Istsds LokC MsOdzseo dlsmw B
dzj dzd dzd 2 dz" = COtedgsdzd yj MS dr S tsdzj B Odzed 2 |
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vOC Y ) dzj Sildzd3g s d Is Ylsts  kfdddd d
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[ dzw H O dzdzts G s BjlssHO ¢ 5 dzls to ts dzw f
OolstsBOId Yj MC -OC KipsjdousitdrSdedsts % d ¢ ) O LIPS 1
sz yoj &' 2 OdOddkdyimSd?2 W¥W¥iCl Mmsf
YyOMmlssl ®jyHE ckffOkd IsojtHsmisd hOBts:
o sHdlsmw € dsd dzd Bz Bz .
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tcjLEzdz sOIsj H O dzdzts G t5

O dz0tezag L O Y lsizts ¥ det© L tHE

ey dd3r fesCOls¢d wWodwe Isimw teOYd sdzOdz! dz'
v OB d&zd yo
[ MmMdzso dzr | twjLEdz IsOIs' tOMyd SO HJdzO
- G, | n P, fco | -
gt 1 Q[) O § C1 Lqg €1 L
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ADSORPTION PURIFICATION OF EXTRACTION PHOSPHORIC

ACID
Chernova E. postgraduaset udent of ¢Chemical and
department, the Republic of Kazakhstan, Taraz, M.H. Dulaty Taraz State
University

The world needs in phosphoric acid of technical and food brands is
estimated at 2,8 million tons of,® per year, including aut 15% of food
grades. Phosphoric acid of food standard is used in production of various
phosphate salts, for purification of drinking water, fats, sugar, as acid additives
in drinks, for production of toothpaste, etc. [1].

In present the phosphoric adsl received by two methods: oxidation of
phosphorus obtained by electrothermal reduction of phosphorite and extraction.
Extraction method is more economic than thermal, therefore it has gained wider
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application in production. The extraction method is basedlecomposition of
natural phosphates by acids (generally sulfuric acid, to a lesser extent nitric acid
and in insignificant degree hydrochloric acid). For example, sulfuric acid
interacts with phosphate according to the following equation [3]:

Cq(PO),F + 5H,SO, + nH,0 = 3HPC, + 5CaSQnH, O Z + HF

Quality of extraction phosphoric acid (EPA) depends on composition of
natural phosphates and the mode of production process [2]. The disadvantage of
this method is that phosphoric acid received by extraction is strongly
contaminated, the total content ahpurities reaches 8 10%. The most
dangerous impurities in extraction phosphoric acid are fluorine compounds.
Physiological activity of fluorine is very high. Fluorine has ability to damage
human bone tissuExcess of fluorine can cause destructioreettt enamel both
of people and animals. Fluorine influences metabolism of plants and is capable
to cause decrease in rates of oxygen uptake, disorder of respiratory activity,
decrease in assimilation of nutrients, decrease of maintenance of chlorophyll,
suppression of starch synthesis, destruction of DNA and RNA and inhibit some
other metabolic processes.

Considering all listed reasons, it is necessary to accelerate development and
deployment of efficient schemes on cleaning of extraction phosphoriéramd
impurities. The analysis of statistical data shows that since the beginning of the
80th of the last century the tendency of increase in production of phosphoric
acid of qualified brands received by cleaning of the extraction phosphoric acid is
observe. Manufacturers consider purification of extraction phosphoric acid as a
serious alternative way to a thermal method of receiving a phosphoric acid.
Currently various methods of defluorination of phosphoric acid are known:

1) removingof fluorine containing impurities to the gas phase during acid
concentration by the hot gaseous heat carriers ;

2) sorption;

3) extraction;

4) crystallization and cryogenic technique;

5) precipitation of impurities in the form of sparingly soluble salts;

6) deposition of impurities during neutralization of EPA,;

7) cleaning of EPA by solid and suspended solids.

Sorption methods proved to be very efficient for removing impurities from
various objects. There is no doubt that sorption techniques also cemedbdor
cleaning EPA from metal and fluorine impurities. We considered a problem of
application of adsorption methods for EPA cleaning from fluorine impurities
using various adsorbents. The use of the adsorption method for direct cleaning
of extraction mosphoric acid did not find cases in the production practice and is
not described-dowever, in general application of this method for other purposes
is widely knownadsorption is the method, known since ancient times. It allows
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to obtain a wide range otdply purified products in food and chemical industry
on an industrial scale.

The phenomenon of adsorption is caused by existence of attractive forces
between active centers of adsorbent and dissolved molecules on thestbydid
interphaseProcess of ainsition of adsorbate molecules from the solution to the
surface layer of an adsorbent happens in the case, if attractive forces of
adsorbent active centers surpass the forces influencing the adsorbate molecules
in the bulk of solution. Any solid mattersogsess a surface and, therefore,
potentially are adsorbentslany solid matters possess a restricted surface on
which molecules of matters can keédimits total of the substance capable to
keep on a surface if only one layer of the adsorbed moleaulesmed [3].

Efficiency of adsorption of substances from aqueous solutions depends on
the chemical nature of adsorbent surface, size of this surface and its availability.
But, first of all it is defined by chemical nature of molecules of the extracted
substances and their structure in aqueous solutions.

One of the most widespread mineral adsorbents in the production practice
is the silica gel which has well developed porodiiyternally the silica gel is
solid grains, transparent or opaque, colorlesdightty brown.Silica gel is one
of the first inorganic synthetic adsorbents which has well developed porosity.
Properties of silica gel as an adsorbent for various components are substantially
defined by chemical constitution of a surface, along with gdooal (porous)
arrangement.

An other type of the adsorbent having been studied in this work is synthetic
zeolite of CaA brandZeolites are the aluminosilicates containing oxides of
alkaline and alkaline earth metals in the structure, characterizedribty st
regular structure of pores which in ordinary conditions are filled with water
molecules, that can be removed by heating [3].

The mechanism of cleaning of extraction phosphoric acid on silica gel or
zeolite adsorbents is close to ion exchahgeexchange methods have shown
to be very efficient for cleaning of extraction phosphoric acid from fluorine,
calcium, a magnesium, iron, etc. As a starting material, samples of extraction
phosphoric aci d produced at AKazpho
chamcteristics of acid are represented in table 1.

Table 1
Mass fraction of impurities in extraction phosphoric acid (produced by
AKazphosphateo LLP)

) },0lcn? [P,0s | CaO, %|MgO, |FeOs; |AlOs |F%
total,% % % %

1,22 17,7 0,49 1,24 0,79 0,52 1,3

1,26 20,7 0,74 1,73 0,97 0,73 1,8

1,27 21,6 0,57 1,49 0,99 0,86 1,74

AIWINF

1,23 17,9 0,59 0,98 0,95 0,59 1,55
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Further adsorption cleaning of these samples of extraction phosphoric acid
was carried out. A separatory funnel was filled with the silica geeolite. The
extraction phosphoric acid was passed though the sorbent layer at a rdée of 2
drops per minuteéEluate was collected in a glass for further definition of a mass
fraction of fluorine in the purified extraction phosphoric acid.

Table 2
The results of purification of extraction phosphoric acid from fluorine
containing impurities on different adsorbents

) Initial EPA Zeolite Silica gel
F.% F.% F.%

1 1,81 0,70 0,13

2 1,75 0,65 0,10

3 1,87 0,76 0,15

Thus, as it is shown by the experimendata, the best results have been
received by the adsorption cleaning of extraction phosphoric acid with the use of
a silica gelPossibly it is bound to a larger specific surface area and small pore
diameter of silica gel than of zeolite of the mentioned brand. Moreover, silica
gel has shown high activity in relation to other pollutants. As can be seen from
table 3, the decrease the content of calcium and magnesium impurities were
0,57% and 1,28% respectively, iren0,39% and aluminum 0,28%. The
decrease in the content of fluorine more than 10 times was reached. The purified
extraction phosphoric acid in this parameter cowedp to the State Standard
1067874 (orthophosphoric thermal acid "B").

Table 3
Mass fraction of impurities in extraction phosphoric acid after the
adsorption cleaning on a silica gel

Extraction
phosphoric acid

PZOB
%
(total)

CaO,
%

MgO,
%

F&0;,
%

Al O3,
%

F,
%

Initial extraction
phosphoric acid

20,7

0,74

1,73

0,97

0,73

1,81

Extraction
phosphoric acid
after cleaning or

a silica gel

20,2

0,17

0,45

0,58

0,45

0,13

In conclusion it should be noted that the accumulated experience on
concentrating and cleaning of a phosphoric acid, and also on extraction of
harmful components from gaseous and liquid forms in various industries and
especially fluorides by production g@hosphates allows to protect the person
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and his environment, plants and animal life from harmful effects of the specified
pollutants already now.

World tendencies of redistribution of use of higality phosphatic raw
material towards receiving the cledrecologically safe phosphatic products,
especially food and technical quality and the predicted body height of volumes
from production respectively toughen ecological requirements to technological
processes in order to avoid environmental.
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