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2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of chemistry and technologies
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics to be
accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts
& Humanities Citation Index. The quality and depth of content Web of Science offers to researchers,
authors, publishers, and institutions sets it apart from other research databases. The inclusion of
News of NAS RK. Series of chemistry and technologies in the Emerging Sources Citation Index
demonstrates our dedication to providing the most relevant and influential content of chemical
sciences to our community.

KasakcmaH Pecriybniukacbl ¥nmmbiK fbiribiM akademusicbl «KP YFA Xabapnapbi. Xumusi XoHe
MeXHOI02Usi cepusiChbl» FblbIMU XypHarnbiHbIH Web of Science-miH )aHanaHraH Hyckacbl Emerging
Sources Citation Index-me uHOekcmeryee KabbindaHraHbiH xabapnaliObl. byn uHOekcmery
bapbiceiHOa Clarivate Analytics komnaHusicbl XXypHanObl oOaH opi the Science Citation Index
Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday moacerneciH Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acrnawbinap
MeH Mekemerniepae KOHmeHm mepeHOiei MeH canacbiH ycbiHaodbl. KP ¥FA Xabapnapbl. Xumusi
JXKoHe mexHoroausi cepusicbl Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH
€eH e3eKkmi xoHe 6edendi XuMusrnbiK fblibiMOap 6olbiHWa KOHmMeHmke adandbirbiMbi30bl 6inndipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «M3eecmust HAH PK. Cepusi xumuu u mexHosoauui»
6b11 IpuHsIM 0151 uHOeKcuposaHusi 8 Emerging Sources Citation Index, o6HosneHHou eepcuu Web of
Science CodepxaHue 8 amom UHOEeKCUpoB8aHUU Haxo0umcsi 8 cmaduu paccMOMmpPeHUsi KoMraHueu
Clarivate Analytics dns danbHeliwezo npuHamus xypHana 8 the Science Citation Index Expanded,
the Socia1l Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science
rnpednazaem kKadyecmeo 8 enlybuHy KoHmeHma Ornsi uccriedoeameriel, asmopos, uddamernel u
yypexoeHul. BkrroyeHue Usgecmusi HAH PK e Emerging Sources Citation Index demoHcmpupyem
Hawy rnpuesepXeHHOCMb K Hauboriee akmyaribHOMY U 61usimesibHOMY KOHmMeHmMy Mo XUMUu4ecKum
Haykam Os1 Haue2o coobuwecmea.



bac penaxrop:
KYPBIHOB Mypar ’KypbIHyJibl, XMUs FBUIBIMIAPBIHBIH JOKTOPEI, mpodeccop, KP ¥FA akagemuri,
Kazakcran PecniyOnukacel ¥JITTBIK FBUIBIM akajeMuschiHbiH mpe3uaeHti, AK «/1.B. CokoiabCKuil aThIHIarbl
OTBIH, KaTaJlu3 )KOHE AIICKTPOXUMUSI HHCTUTYTHIHBIHY Oac aupektops! (Anmarel, Kazakcran) H = 4

Pepakuus ankacel:

9/IEKEHOB Cepra3bl MbIHKacapyabl (0ac pelakTOpAbIH OpbIHOAcaphl), XMMHUS FHUTBIMIAPBIHBIH
nokropel, ipodeccop, KP ¥FA akanemuri, «®utoxumusy» XaablKapaiblK FhUILIMH-OHIPICTIK XOJIUHTIHIH
nupextopsl (Kapararner, Kazakcran) H =11

ATABEKOB Baagumup EnoxoBud (6ac peakTop/IbIH OpbIHOACaphl), XUMHUS FHUTBIMIAPBIHBIH JOKTOPHI,
npodeccop, benapycy ¥FA akagemuri, Kana marepuaniap XUMHSChl HHCTHTYTBIHBIH KYPMETTi TUPEKTOPHI
(Mumnck, benapycs) H =13

CTPHAJ Mupocaas, mpodeccop, Uexus FbUIBIM aKaJIeMUSICHIHBIH JKCIEPUMEHTTIK OOTaHMKa
WHCTUTYTBIHBIH 3epTXxana meHrepyici (Omomoyr, Yexust) H = 66

BYPKITBAEB Myxam0eTKaau, XUMUS FhUIBIMAAPBIHBIH JOKTOPHI, mpodeccop, KP ¥FA akagemuri,
on-®apadu arbigarel Kaz¥Y Y-neiy Oipinmn npopextopsl (Anmarsl, Kazakcran) H = 11

XOXMAHH JIxxymut, Ceren ynuBepcuteriniH @PapmaneBruka (axynsreTinin DapMakorHo3us
kadenpaceiHbIH MeHrepymici, JKapaTbulbICTaHy FBUIBIMAAPBIHBIH ITOHAPAIBIK OPTAJIBIFBIHBIH JAHPEKTOPHI
(Ceren, Benrpusa) H = 38

POCC Camup, PhD nokrtopbl, Muccucunu yHUBEPCUTETIHIH OCIMIIK OHIMICPIH FBUIBIMH 3€pTTEY
WITTBIK opTajbiFbl, @apMaryst MexTeOiHiH podeccopsl (Oxedopa, AKII) H = 35

XYTOPSIHCKHAM Burammii, ¢unocopus pokropsr (PhD, dapmanesr), Peaunr yHHBEpCHTETiHIH
npodeccopsl (Penunr, Aurus) H = 40

TEJITAEB baraar bypxanOaiiyibl, TeXHHWKa FBUIBIMJIAPBIHBIH TOKTOPHI, mpodeccop, KP ¥FA
KoppecnonieHT-mymeci, Kazakcran Pecriyonmukacet MHaycTpust s)koHe HHPPAKYPBUTBIMJBIK 1AMy MUHUACTPIIT]
(Anmarsl, Kazakcran) H=13

DAPYK Acana Jlap, Xammap anme-Mamkuna LIsiFeic MequimmHa KoyuteKiHIH mipodeccopsl, Xammapa
yauBepcutetinig LLbirpic MmequnmHa dakynereri (Kapaun, [Tokicran) H =21

DA3DBIJIOB Cepik JIpaxmeTyiibl, XMMHUs FBUIBIMIIAPBIHBIH TOKTOPHI, ipodeccop, KP ¥FA akaxemuri,
OpraHukaiblK CHHTE3 XOHE KOMIp XMUMHICHI MHCTUTYTHI JUPEKTOPBIHBIH FBIIBIMU KYMBICTAp KOHIHAETI
operabacaps! (Kaparanasr, Kazakcran) H = 6

KOPOBEKOBA Illapuna 7Kopo0eKKbI3bl, XUMHS FBUIBIMIAPBIHBIH JOKTOPHI, Tpodeccop,
Keiprezcran ¥FA akagemwuri, KP ¥FA Xwumusg jkoHE XUMHSUIBIK TeXHOJMOTHS HMHCTUTYTH (bimrkek,
Keiprescran) H = 4

XAJIMKOB [Ixypa6aii XaaukoBUY, XUMHUS FBUIBIMAAPBIHEIH JTOKTOPHI, mpodeccop, Taxikctan FA
akagemuri, B.M. Hukutia ateiaaarsl Xumust nHCTUTYTH ([yman6e, Toxikcran) H =6

DGAP3AJIMEB Barug Memkuaoribl, XUMUsi FHUIBIMIAPBIHBIH JOKTOPHI, Tpodeccop, ¥F'A akagemwri
(baxy, O3ipbaiixan) H =13

T'APEJINK Xempaa, dunocodus noxropsr (PhD, xumus), Xambikapaibslk Ta3a xKoHE KOJAaHOAIbI XUMUS
OJIaFbIHBIH XUMUS ’KOHE KopiaraH opta Oemiminig npesuaenti (Jlongon, Aarmus) H = 15

«KP ¥F'A Xabapaapbl. XuMus K9He TeXHOJIOTHS CepPUChD»
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Menmrikrenymni: «Kazakcrtan PecrmyOnmukachlHBIH YATTBIK FRUTBIM - akameMmusicbD» PKbB (Anmarer K.).
Kazakcran PecrmyOnmukachlHBIH AKmapaT >KOHE KOFAMIBIK AaMy MHHHCTPIITIHIH AKIapar KOMHTETiHIIE
29.07.2020 x. 6epinren Ne KZ66VPY00025419 mep3iMmik OachUIBIM TipKEyiHE KOWBLITY Typajbl KyoliK.
TaxbIpBINTHIK OAFBITBI: OP2AHUKANLIK XUMUS, OEUOPaHUKANbIK XUMUS, KAMAau3, 1eKMpPOXUMUSL JHCIHE
KOppo3us, hapmayesmuKaniblk Xumus HcaHe mexHoi02usLap.

Mep3iMIimiri: )KpUTBIHA 4 PET.

Tupaxsr: 300 gana.

Penaxiusanaeig MekeH-kaibl: 050010, Anmars! K., IlleBuenko xemr., 28, 219 6e:., Ten.: 272-13-19
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© Kazakcran PecryOnukacbHbH Y ITTHIK FRUTBIM aKaieMusichl, 2022

Penmaknusaeig Mekerkaiibl: 050100, AnMatel K., KonaeB k-ci, 142, «J1.B. CokoJIbCKHI aThIHIAFbI OTBIH,
KaTaiu3 KOHE MEKTPOXUMUS MHCTUTYTE AK, xab. 310, Tem. 291-62-80, dakc 291-57-22, e-mail:orgcat@
nursat.kz
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I'maBHBI penakTop:
KYPUHOB Mypat )KypunHoBu4, JOKTOp XUMHUECKUX HayK, ipodeccop, akanemuk HAH PK, npesunent
HanmonansHoit akagemun Hayk PecrnyOnuku Kazaxcran, reHepanbubiil qupekrop AO «HCTUTYT TOTUMBA,
katanuza u snexrpoxumuu uM. J[.B. Cokonbekoro» (Anmarsl, Kazaxcran) H = 4

PepakumnonHasi kosterus:

AJIEKEHOB Cepra3sl MpbIH:kacapoBu4  (3aMECTHTENb IJIABHOTO PEIaKTopa), AOKTOP XUMHUYECKUX
HayK, ipodeccop, akagemuk HAH PK, nupekrop MexayHapoaHOTO HayYHO-ITPOM3BOACTBEHHOTO XOJIIMHTA
«Durtoxumus» (Kaparanaa, Kazaxcran) H=11

ATABEKOB B gagumup EHOk0oBHMY (3aMECTHTENh IIABHOTO PENAKTOpa), JOKTOP XUMHUYECKHX Hayk,
npodeccop, akaneMuk HAH benapycw, mnodeTHslii aupekrop MHCTUTyTa XMMHUH HOBBIX MarepuasioB
(Mumnck, benapyces) H =13

CTPHA/l Mupocaas, mnpogeccop, 3aBeaylomuil JabopaTtopreil WHCTUTYyTa OKCIEepPUMEHTATbHON
6oranuku Yenickoit akagemun Hayk (Onomoyt, Yexus) H = 66

BYPKUTBAEB Myxam0eTkaJ/u, TOKTOp XUMHYECKUX HayK, mpodeccop, akanemuk HAH PK, Ilepssrit
npopexrop KasHY umenn anp-Papadu (Anamarsl, Kazaxcran) H =11

XOXMAHH xymnut, 3aBenyrommii kadenpoir dapmakornosun DapmarieBruueckoro (axkymnprera
Yuusepcutera Cerena, AUPEKTOp MeXAUCIUIUIMHAPHOTO IIeHTpa ecTecTBeHHbIX Hayk (Cerex, Benrpus)
H=38

POCC Camup, noxtop PhD, mpodeccop Ilkonbr ®apmaiiuu HalMOHAIBHOIO IIEHTPA Hay4HBIX
WCCIIEZIOBAaHUH PACTUTEIBHBIX MPOAYyKTOB YHUBepcuTeTa Muccucunu (Oxcdopn, CIIA) H = 35

XYTOPSIHCKHUM Buranmii, noxrop ¢unocopun (Ph.D, dapmaresr), npodeccop VYempepcurera
Peaunra (Penunr, Aurms) H = 40

TEJIBTAEB barnar bypxan6aiiy/jbl, JOKTOp TEXHHUYCCKHUX HayK, MPodeccop, WICH-KOPPECTIOHICHT
HAH PK, MunuctepctBo Unaycrpun n nadpactpykryproro pazsutusi Pecriyonukn Kazaxcran (Anmarsl,
Kazaxcran) H =13

DAPYK Acana [lap, npodeccop xomiemka Boctounoit Meauimabl Xamaapa anb-Mamkuna, Gakyibrer
Bocrounoit menumas! yauBepcuteta Xamaapaa (Kapaum, [lakucran) H =21

®A3BIJIOB Cepuk /IpaxmeTroBHY, TOKTOp XHMHYECKHMX Hayk, mpodeccop, akagemuxk HAH PK,
3aMEeCTUTENb IUPEKTOpa 1Mo HaydHOl padore MHCTUTYyTa oprannyeckoro cuHTe3a u yriexumun (Kaparannga,
Kazaxcran) H=6

KOPOBEKOBA Illapuna 7Kopo0ekoBHa, JOKTOp XMMHUYECKHMX HaykK, mpodeccop, akamemuk HAH
Keiprescrana, Mactutyt xumnn u xumuuaeckoid texnonorun HAH KP (bumikexk, Keipreiscran) H = 4

XAJIMKOB Jl:kypa6aii  XaJuKoBHY, JOKTOp XMMHYECKHX Hayk, mpodeccop, akagemuk AH
Tamxukucrana, Muactutyt xumun nmenu B.M. Hukutuna AH PT ([lyman6e, Tamxuknucran) H =6

GAP3AJIMEB Barug Memkua oribl, JOKTOp XHMHYECKHX Hayk, npodeccop, akagemunk HAHA
(baxy, Azepbaiimkan) H =13

T'APEJIMK Xempaa, noktop ¢umocodpun (Ph.D, xumus), npesugaent Otaena XUMUU U OKpYXKarolien
cpenbl MexXIyHapoIHOTO CO03a YNCTO u npukiaaaoi xumud (Jlonnon, Aurmus) H =15

«H3Bectust HAH PK. Cepusi XuMHH ¥ TEXHOJIOTHID».
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CoOctBennuk: PecmybOnukanckoe oOmectBeHHoe oObeanHeHue «HamuoHanmpHas —akageMusi Hayk
PecrryOmuku Kazaxcran» (. AiMater).

CBUAETENBCTBO O MOCTAHOBKE HAa YYeT MEPUOJMYECKOTO medaTtHoro u3gaHus B Komurere mHpopmanuu
MunuctepcTBa nHpopManuu 1 odmecTBeHHoro pa3sutusi Pecnyonuku Kazaxcran Ne KZ66VPY 00025419,
BemanHoe 29.07.2020 r.
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© HammonanbHast akagemust Hayk PecrryOnuku Kaszaxcran, 2022
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Editor in chief:
ZHURINOV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of NAS RK, general director of JSC “Institute of fuel, catalysis and electrochemistry named after
D.V. Sokolsky (Almaty, Kazakhstan) H =4

Editorial board:

ADEKENOY Sergazy Mynzhasarovich (deputy editor-in-chief) doctor of chemical sciences, professor,
academician of NAS RK, director of the international Scientific and production holding «Phytochemistry»
(Karaganda, Kazakhstan) H = 11

AGABEKOY Vladimir Enokovich (deputy editor-in-chief), doctor of chemistry, professor, academician
of NAS of Belarus, honorary director of the Institute of Chemistry of new materials (Minsk, Belarus) H = 13

STRNAD Miroslav, head of the laboratory of the institute of Experimental Botany of the Czech academy
of sciences, professor (Olomouc, Czech Republic) H = 66

BURKITBAYEV Mukhambetkali, doctor of chemistry, professor, academician of NAS RK, first vice-
rector of al-Farabi KazNU (Almaty, Kazakhstan) H =11

HOHMANN Judith, head of the department of pharmacognosy, faculty of Pharmacy, university of
Szeged, director of the interdisciplinary center for Life sciences (Szeged, ungary) H = 38

ROSS Samir, Ph.D, professor, school of Pharmacy, national center for scientific research of Herbal
Products, University of Mississippi (Oxford, USA) H =35

KHUTORYANSKY Vitaly, Ph.D, pharmacist, professor at the University of Reading (Reading, England)
H=40

TELTAYEV Bagdat Burkhanbayuly, doctor of technical sciences, professor, corresponding
member of NAS RK, ministry of Industry and infrastructure development of the Republic of Kazakhstan
(Almaty, Kazakhstan) H = 13

PHARUK Asana Dar, professor at Hamdard al-Majid college of Oriental medicine. faculty of Oriental
medicine, Hamdard university (Karachi, Pakistan) H =21

FAZYLOYV Serik Drakhmetovich, doctor of chemistry, professor, academician of NAS RK, deputy
director for institute of Organic synthesis and coal chemistry (Karaganda, Kazakhstan) H =6

ZHOROBEKOVA Sharipa Zhorobekovna, doctor of chemistry, professor, academician of NAS of
Kyrgyzstan, Institute of Chemistry and chemical technology of NAS KR (Bishkek, Kyrgyzstan) H = 4

KHALIKOYV Jurabay Khalikovich, doctor of chemistry, professor, academician of the academy of
sciences of tajikistan, institute of Chemistry named after V.I. Nikitin AS RT (Tajikistan) H =6

FARZALIEV Vagif Medzhid ogly, doctor of chemistry, professor, academician of NAS of Azerbaijan
(Azerbaijan) H= 13

GARELIK Hemda, PhD in chemistry, president of the department of Chemistry and Environment of
the International Union of Pure and Applied Chemistry (London, England) H =15
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G.S. Shaimerdenova’, K.T. Zhantasov, T.S. Bazhirov, A.A. Kadirbayeva, M.T. Baizhanova

M. Auezov South Kazakhstan University, Kazakhstan, Shymkent.
E-mail: danel01kz@gmail.com

EFFECT OF FLUORINE CONTENT ON THE MECHANICAL PROPERTIES
OF DIAMMONIUM PHOSPHATE GRANULES

Abstract. This article claims that diammonium phosphate can be obtained not only from thermal phosphoric
acid, but also from extraction phosphoric acid, for which extraction phosphoric acid undergoes a two-stage
purification process. Diammonium phosphate (DAP) is a salt containing two nutrients, phosphorus and
nitrogen, used as a concentrated feed. DAP fertilizer contains diammonium phosphate and monoammonium
phosphate, as well as several additives containing primary phosphoric acid. Extraction phosphoric acid differs
not only in the concentration of P,O,, but also in the content of impurities. The main additives in the extraction
phosphoric acid are sulfuric acid, calcium, magnesium, iron, fluorine, aluminum, silicon, sodium, potassium and
dimensional substances. Almost all of them affect the composition and technology of diammonium phosphate.
During the ammonification process, some impurities from the extracted phosphoric acid are converted into a
form insoluble in water, which affects the rheological properties of the reservoir, solubility and absorption of
nutrients. The main component of the extraction phosphoric acid is sulfuric acid, which, when neutralized,
turns into ammonium sulfate. Ammonium sulfate is a stable azigroscopic salt that can be used as a fertilizer on
its own. The presence of ammonium sulfate stabilizes the granulation process, therefore, it is recommended to
add sulfuric acid from thermal phosphoric acid to the composition of diammonium phosphate. DAP can also
be used instead of fertilizers. In addition, DAP is used in food, medical and many other industries.

Key words: fertilizer, extraction phosphoric acid, diammonium phosphate, evaporation, off-balance
phosphorite.

I.C. lllaiimepaenosa’, K.T. ’Kanracos, T.C. Baxupos, A.A. KagpipoaeBa, M.T. baii:zkanoBa

IOxno0-Ka3zaxcranckuii yausepcuter umenn M. Ayazosa, Kasaxcran, [IIpIMKeHT.
E-mail: danel01lkz@gmail.com

BJIMSTHUE COJAEPXKAHUS ®TOPA HA MEXAHUYECKHUE CBOMCTBA
TPAHYJI JUAMMOHUMN®OCDATA

AnHoTanusi. B crarbe yTBepikaaercs, 4Tto nuamMMOHMK(pOc)aT MOXKET OBITh MOIY4YEH HE TOJNBKO M3
TepMUUECKOH (HOCPOPHOH KHUCIOTHI, HO TAKXKE M3 IKCTPAKUMOHHOW (PoChOpHOI KMCIIOTHI, Uil KOTOPOH
9KCTpaKkroHHas GochopHast KHCIOTa MPOXOAUT ABYXCTYIEHUATHIN mpouecc ouyncTku. JunamMmmonuiidocdar
(JAD) — sT0 comb, comeprkaias JBa MUTATEIbHBIX BellecTBa, Gochop M a3oT, UCTIONb3yeMasi B KauecTBe
KOHLEHTPUPOBAaHHOTO KopMma. Ymobpenue HAD comepxur nuamMmonuidocdar u MonoaMmmonuiigocdar, a
TaKKe HECKOJIBKO J100aBOK, COAEpKAIMX MEpBUYHYIO (ochopHyto KHCIOTY. DKCTpakuuoHHas pocdopHas
KHCJIOTa OTIIMYAETCS HE TOJBbKO KoHueHTpanuei P,O,, Ho u conepxkanuem npumeceid. OCHOBHbIMU J100aBKaMu
B OKCTPAKUUOHHYIO (HOCHOPHYIO KUCIIOTY SIBISIIOTCS CEpHAas KHCIIOTA, KajJbLWH, MarHWUH, jkene3o, QrTop,
QIIOMUHMN, KPEMHUH, HATPH, KaJIMi U pa3MepHbIe BelecTBa. [IpakTudecku Bce OHM BIUSIIOT HAa COCTaB H
TEXHOJIOTUIO JuaMMoHuiidocara. B mporecce aMMOHU3aIMK HEKOTOPBIE MIPUMECH M3 AKCTParMpOBaHHON
(docdopHOil KHCIOTH MPEBPALIAIOTCS B HEPACTBOPUMYIO B Boae (hopMmy, 4TO BIHMSIET Ha PEOJOTHYECKHUE
CBOICTBa pe3epByapa, PacTBOPUMOCTb M MOMIOLIEHHE MHUTATENBHBIX BelIeCTB. OCHOBHBIM KOMIIOHEHTOM
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IKCTPAKIHOHHOH (hOCHOPHOM KUCIIOTHI SIBIISICTCS CEpHAsi KUCIIOTAa, KOTOpasi IPY HEUTpaIu3aluy peBpalaeTcs
B cyabdar ammoHus. Cynbpar aMMOHHUS — 3TO CTa0MIbHAs a3UTPOCKOMHMYECKAsl COJb, KOTOPYIO MOXHO
HCTIOJIb30BaTh Kak ymoOpeHue camocTosiTenbHo. Hammume cynbdara aMMOHHUS CTaOMIM3UPYET MpOLEcC
IpaHyIUpOBaHUs, TIOATOMY B COCTaB JHaMMoOHHUI(ochaTa pekoMeHayeTcss J00aBIsITh CEPHYIO KHUCIOTY M3
Tepmuueckoil hocdoproit kucnotel. JJAD Taxke MOKHO HCIIOIB30BaTh BMecTO ynoOpeHuit. Kpome Ttoro,
JA®D ucnionb3yeTcst B MUILEBOH, MEIUIIMHCKON ¥ MHOTHX JPYTHX OTPACIISIX MIPOMBIIUIIEHHOCTH.
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JTAAMMOHHUMN ®OCPAT TYAIPIIIKTEPITHIH MEXAHUKAJIBIK KACUETTEPIHE
®TOP KYPAMBIHBIH 9CEPI

Annorauusi. byn makanana auamMmMoHui(ocharTel TeK TepMUSUTBIK, Gochop KBILIKbUIBIHAH FaHa €Mec,
COHBIMEH KaTap SKCTPaKUMUIBIK (HOCOp KBIIIKBUIbI alyFa OONATBIHBIH JKOHE Ol YIIIH SKCTPaKLUSIIBIK
(hocdop KBIIKBUIBI €Ki caTbUIBI Ta3aay npouecineH oTkizineni. Anammonuiidocdar (JLAD) — mIOFBIPIBI KeM
peTiHae KONAaHBIIATBIH €Ki KOPEKTiK (ocdop kKoHe a30T IeMeHTTepi Oap Ty3aapra skatausl. ThIHAMTKBILI
JA®D xypambiHa nuamMMoHuiocdar xoHe MoHOaMMOHHH(ocdat, coHbIMeH Karap Oactamnksl (ocdop
KBILIKBUIBIHBIH KYPaMbIHIAFbI OipHEIIe Kocmanap Kipei. DKCTpakuusibik Gochop KbIIKbUIb TeK Kana P O,
LIOFBIPBIMEH FaHa epeKILeNIeHIN KOWMaiIbl, COHBIMEH KaTap KypaMbIHAAFbl KOCTIaJapMeH ¢ epeKILeIeHe .
OKCTpakIUsUIBIK (ocOp KBIIIKBLIIBI KYPaMBbIHAAFBI HET13T1 Kocnanap KYKipT KbIIIKBUIBI, KaJblHid, MarHui,
Temip, QTOp, AITIOMUHMH, KPEMHHH, HATpHH, Kalui >KoHE ejmemi 3artap Oonbin TaObuansl. Onapiasiy
OapibIFbl Jepilik nuaMMoHHK(oc)aT KypaMbl MEH TEXHOJIOTHSICBIHA 9cep eTell. AMMOHHM3aUUsIap ypaici
Ke3iHAe DKCTpakIMsIbIK Gochop KBIIKBLIIBI KypaMblHaH KocmanapasH O0ip Oemiri cyna epimeiTin hopmara
OTill, KOWMAJKBIHHBIH PEOJIOTUSIIBIK KACUETIHe, KOPEKTIK 3aTTap/IblH CpIrillTiri MeH CIHIpIMILIIriHe acep
eTeli. DKCTpakIMsIIBbIK (ochOop KBIIIKBUIBI KypaMbIHIAFbI HET13r1 Kocma KYKipT KbIILKBUIBL, 01 OeiiTrepanTay
Ke3iHJe aMMOHMHU cyib]arbiHa eTeai. AMMOHUE Cynb(haTbl TYPAaKThl a3TMIPOCKOMHUSIBI TY3, O ©3IiriHeH
TBIHAMTKBI peTiHAe Maiaananyra Oonaabl. AMMOHHUE Cynb(aThIHBIH KaTBICYbl TYHIpIIIKTEY YpAiCiH
TYpaKTaHIBIPAIbl, COHABIKTAH TEPMHUSUIBIK (ochop KBIMIKBUIBIHAH aJibIHATBIH JAHaMMOHHI(OCHaTThIH
KypaMblHa KYKIPT KbIIIKBUIBIH KOcy YchiHbIIaAbel. OnaH Oacka JA®D-TeI Tamak eHAipiciHae, MeAMLUHAIA
caJlachlH/Ia J)K9He 0acKa Ja KenTereH oHIipicTep/e KOINAaHbICHIH TalKaH.

Tyiiin ce3aep: THIHAWTKBIN, SKCTPAKUUIBIK (HOCHOp KBILKBUIBL, AnaMMoHuiidocdar, OyraHabpy,
OanancTal ThIC POchHOPUT.

Introduction. One of the directions of the chemical treatment of phosphorite is its decomposition with
sulfuric acid by the dihydrate method to obtain phosphoric acid [1]. Extractive decomposition of phosphorite
with sulfuric acid is a process that occurs with the formation of phosphogypsum and release into the gas
phase in the form of HF and SiF, and processing it to silicic acid. A certain amount of fluorine remains in the
composition of phosphoric acid obtained from phosphorite [2]. This affects the quality of the products obtained
from it.

The influence of fluorine on the strength and tightness of diammonium phosphate obtained from extraction
phosphoric acid is considered.

For a better manifestation of the effect in determining the compaction of DAP granules from off-balance
phosphorites [3,4], they were preliminarily moistened to-2,0%, since DAP belongs to the number of fertilizers
with a low density.

As aresult of the study, it was found that during ammonization containing fluorine-containing EPA, fluorine
forms amorphous gel-like compounds, as a result of which celluloses become thick and viscous. To ensure
their mobility, it is necessary to maintain high humidity [5]. High humidity reduces the overflow of solutions,
which leads to a decrease in the number of nuclei, a decrease in the rate of crystallization and an increase in
crystal size.

Inaddition, the presence of ammonium fluoride in ammonium phosphate solutions prevents the crystallization
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of diammonium phosphate and shifts the pH value upward [6,7]. An increase in the fluorine content in current
EPA increases the solubility of the products of the ammonization process.

Materials and methods. Samples of DAP granules homogeneous in grain composition, native ratio, water
content, and content of various fluorine were prepared from a mixture of steamed and unpaired EPA obtained
from off-balance phosphorites [8]. The pressing of the manufactured samples was shown in (according to the
method) and the static strength of the granules was determined [9]. The phase composition of diammonium
phosphate obtained in the study is presented in Table 1.

Table 1. Phase composition of DAP
Composition, wt%

Compounds sample Nel sample Ne2
NH,H,PO, 77.0 78.0
(NH,),SO, 9.9 8.5
(NH,),HPO, <0.5 4.0
CaSO,5H,0 - 1.0
Ca(H,PO,), amorph. 4.0 2.5
(NH,),SiF, 3.45 0.6
Na,SiF, 0.7 0.6
K SiF, 0.30 0.20
FePO,*2H,0 1.45 1.25
AIPO,*2H,0 1.2 14
LnPO,*H,0 0.5 0.6
H,0 1.3 1.3

It was found that an increase in the mass fraction of fluorine in DAP reduces the strength of the granules
and increases their elasticity (Figure 1-2).
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Figure 1. Dependence of the caking of DAP (with an increase in humidity up to 2%) on the fluorine content

Results. What we see when analyzing figure-1 is that as the fluorine content increases, the tightness of
the product increases [10]. With a fluorine content of 1.5%, the compaction value is about 25 kPa, and with
a fluorine content of more than 3.3%, the yield reaches 250 kPa. That is, this means that the fluorine content
in the extraction phosphoric acid, obtained from off-balance phosphorite of the Zhanatas deposit, affects the
quality of the finished product and its consumption. In order for it not to have a negative effect [11], it is
necessary to clean the EPA.

At the current moisture content (0.75-1.35%), all samples showed a high strength of the granules (however,
it decreased due to an increase in the volume of fluorine) and the absence of compaction (the static strength
of the granules was determined according to GOST 21560.2-82, and compaction according to the method
indicated in work) [12].

Figure-2. Shows the strength indicators of a product with a fluorine-containing composition. That is, as the
fluorine content decreases, a decrease in the product strength from 4.8 to 2 kPa can be observed. In order for
the strength and tightness of the product to meet the standard, special attention must be paid to the composition
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of the extraction phosphoric acid used in the production of diammonium phosphate. That is, it is necessary to
go through the process of purification of extraction phosphoric acid obtained from off-balance phosphorite of

the Zhanatas deposit.
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Figure 2. Dependence of the static strength of DAP granules on the fluorine content

At the same time, the dependence of the density and static strength of DAP granules on fluorine obtained
in technological systems with the installation of drum granulating dryers of unevaporated EPA (36-38% P,O,)

and evaporated EPA (52%
results are shown in Figure
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Figure 4. Dependence of the static strength of DAP granules obtained under industrial conditions on the

fluorine content
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Discussion. Subsequently, all samples were moistened with a mass fraction of water of about 2.0% (1.9-
2.2%) and stored in a sealed container for two days to drain water throughout the volume of the product.

After moistening, the strength of the sample with a low fluorine content slightly decreased and did not
become compacted [13,14]. The rest of the samples when moistened in most cases have a reduced strength
and increased tightness, the deterioration of their physical properties is explained by an increase in the fluorine
content of DAP.

At the same time, microscopic studies of the surface layers and sections of granules with different fluorine
content were carried out, the results of which are shown in Figures 5 and 6. As shown in the figure, the structure
of DAP granules with a fluorine content below 1% is dense, the granule surface is uniform, smooth, shiny [15].
The granular cut is also uniform in volume, one smooth, without any build-up.

L. wtg
Y ’ - F Y
. e ! \‘ ¢ '-o" ‘ldt : 3
Zeky = SafBde | 1Blin gese 15 420 4R

w L
" [ * L] "

By ™ } "ol g
B Ju e — - d Ll
26k0- e BR8. | (BT, Booe J98, 93 Puke
' e P A8 S DER el

Figure 5. Surface of DAP granules with different fluorine content (Increased up to 1000 times)

The fluorine content is 2% more than DAP Fluorine content is 1% less than DAF
Figure 6. Sections of DAP granules with different fluorine content
(Increased up to 25 times)

Conclusion. DAP granules with a fluorine content of 2% are uneven over the surface and volume of the
granules. The surface of the granule is uneven, uneven, there are uneven areas, which, in turn, form a porous
structure. The granular cut is also uneven, uneven. In some places of the granular volume, crystalline processes
are found, the granular-forming structure (core, surface layer) is clearly visible.

An increase in the fluorine content and a decrease in the concentration of the current EPA (in the process
of ammonization) impede the process of general crystallization during granulation, increase the crystallization
time and the size of the resulting crystal. As a result, the number of phase contacts between crystals decreases,
the granular structure becomes more porous and less durable, and the mobility of water-salt complexes in the
granules is ensured. This, in turn, leads to a decrease in the strength of the granules and the compaction of the
fertilizers. As shown in Figures 5 and 6, DAP granules with a high fluorine content (more than 2%) have larger
crystals in comparison with a lower fluorine content, higher porosity, and lower density. As already noted, as a
result of ammonization in the production of DAP, silica gel also negatively affects the structure of the granules.
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