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CXiaHOYKpaTHChKUI HalllOHABHUH yHIBepcuTeT iMeHi Bonmonnmupa Jlans

JOCJIIIZKEHHSA OIITUMAJIBHUX YMOB ITPOLHECY OTPUMAHHS
KOHIOEHTPOBAHUX HATPIEBUX ®ODATIB

Jlane 00CniodiceH s NPUCEAUEeHO BUSHAYEHHIO ONMUMATIBHUX YMOB8 NPOYecy OMPUMAHHSL KOHYEHMPOBAHUX HAMpI-
esux pocghamis.

B pobomi ompumano eiocymui pamiuie 6i00MOCHI N0 WBUOKOCHI PO3UUHEHHS KAPOOHANTY HAMPIIO 8 PO3UUHAX
Junampitighocghamy, no 63aemooii opmoghochamuoi KUciomu 3 KOMROHEHMAMU KOHYEHMPOBAHOI COO0B0L CYCNeH-
30l, N0 SPAHYIOMEMPULHOMY CKILAOY MEepOoi (hazu co00060i cycnensii; 0ami Wooo 6NIUEY WUEUOKOCHE OXOTOONCCHHS.
PO3YUHIG HA GEUHUHY NEPECUHEHHS], POIMIPU T (YITbmpYIOdi 61ACmMU8OCHi KPUCMANe MOHOHAMpIUgochamy, cemu-
600H020 OUHAMPpIgochany ma decamueooHo2o mpurnampitighochamy. Busuena pozuunHicme 6 cucmemi KapOoHam
Hampiro — OuHampitigocham — sooa.

Ha niocmasi suxonarno2o komniexcy Qisuko-XiMiuHux i mexHono2iuHux 00CIi0N*CeHb OCHOBHUX cmaditl npoyecy
3anpONOHOBAMI HOBI MEXHIUHI pileHHs, PO3POOTIeHA SHYUKA pecypco3Depiearoid MexHON02is CeMUBOOHO20 OUHAMPILL-
¢hochamy ma decsmusoonozo mpunampitichocghamy.

Tompeba 6 ounampitihocghami ma mpurnampiiighocchami enuxa ii He 3a00801HAEMBCA 8 NOBHOMY 00CA31. B 36'33Ky
3 YUM € AKMYAbHOK PO3POOKA HOBUX BUCOKOEQEKMUBHUX Pecypcosbepiearouux mexnonozil gocghamie Hampiro, o
MOdICymb OYmu NOKIAOeHi 8 0CHOBY OVOIBHUYMBA HOBUX SUPOOHUYME AO0 BUPOOHUYME, SKI PEKOHCHPYIOIOMbCSL.
OOHuM 13 HanpsMi6 YOOCKOHALEHHS BUPOOHUYMBA Ghocghamis HamMpIIO € ix nepesedeH s Ha 00epIHCaHHsl OLibUL KOHYeH-
MPOBAHUX hopM NPOOYKMIB: CeMUBOOHO20 OUHaAmpitighocghany ma 0ecsmueooHo20 mpuxHampitigocpamy.

Hampiesi coni opmogocgpamnoi’ kucnomu — mpunampitichocgham (Na;PO,), ounampiiipocpam (Na,HPO,) ma
mononampitigpocgham (NaH,PO,) 3naxo0sms wupoke 3acmocy8ants 8 6a2amvox 2auy3six HaApOOHO20 20CHOOAPCIEA.

Mononampiiipocgham suxopucmosyromvcsi st NPOCOUEHHsl MKAHUN T 0epeea 3 Memolo HaOAHHs. iM 6ocHecmili-
KOCMI, OCKLIbKU YMBOPEHULl NPU HAZPISAHHI Nipogocgham Hampiro 1e2ko Niaeumvcs, Ymeopiordi MoHKY NieKY, o
VCKIAOHIOE 00CMYn NOBIMps 00 20PIoUol NOBEPXHI ma 3anodiede 3anaieHHio eoprodoeo mamepiany. Tarkoxc MoHo-
Hampitighocham 3acmocogyoms i 0711 OMPUMAHHSL NOTIpochamis HAMpIro, OMPUMAHULL IPOOYKN 3ACMOCO8YIONb 5K
abpaszus 8 ckiadi NOPYIoYUX nAc, 3yOHUX nacm md iu.

Jlunampitichocgpam cnooicusacmovcst 015t Kyibmugyeantst Opisicoicie i 6 npoyeci OpoOiHHs, 8 MeKCMUIbHIL Npo-
MUcnogocmi 07ist 00poOKU cymiluell 806HU, OABOBHU MA CUHMEMUYHO20 BONOKHA Neped (hapOy8anHHsIM, V CKISTHOMY
ma KepamivHomy eupoOHuymei (ghocpamue ckio, hapghoposi emani ma 2naszypi), 6 GUPOOHUYMEE OAPEHUKIE ma nie-
MeHmig (Oucnepeamop), 6 SIKOCMi MIHEPAILHOL Ni0200iaNE 01 Xy000Y, 51K eMylbeamop npu GUpOOHUYmMei cupis. /[
BUPOUYYBAHHSL OPIANCONCOBUX K)TILITYP MAKOAC BUKOPUCTIOBYEMBCS 1L MOHOHAMPITihocham.

Junampitichocgham euxopucmosgyemuvcsi 6 sikocmi Oazamoyinboeoi dobasku 6 xapuosii npomuciosocmi E339, sk
emynveamop i 6yghep 0t BUPOOHUYMBA NIAGIEHUX CUpie 1 6 sKocmi 000aéKu Ol 3an00I2aHHs NEPemEOPEHHs
Monoka 6 dcene. [lobasku OuHampiigocanty 6 MakapoHu NPUCKOPIOOMb NPUeomyeéanHs icl. ¥ apmaronoeii npu
BUCOMOGIEHHI IIKAPCLKUX NPEnapamis UKOPUCIOBYIOMbCS NPOHOCHI, OYhepHi ma 6000ymMpuUMyIoUi 61acmueocni
MoHoHampitighocgpamy. Bin maxooic 6x00ums 00 CKAady NPAaibHUX NOPOUIKIE MA THUUX MUIOYUX 3C00i8, Oe UCMYNae
6 sIKoCcmi nom sikutysaua 6oou ma oygepy.

Ochogni oonacmi 3acmocy8anisi Ou- ma mpurampitigpocpamis. HympiUiHbOKOMI08a 0OPOOKa 600U OIS none-
PeOdicentsl YmEopeHHs HAKuny ado 1020 6UOAeHHsL, NOM SIKUeHHs. ma 00pooKa 600U 0 dicusients komiaie. Poc-
Gamu Hampilo peazyromv 3 CONAMU HCOPCMKOCE 3 YIMEOPEHHIM HEPOIYUHHUX CONel, SIKI GUOLTAIOMbCS 6 GUTAOL
NAACMIBYI6, SIKI 1€2KO UOANSIOMbCSL 8 MIPY IX HAKONUYEHHS.

Tpunampitihocgham 3anumiacmocs OOHUM 3 KOMROHEHMIE MUKOUUX CKIAOI8 T OCUesUx NPAIbHUX 3Ac00i8, 6UKO-
PUCTNOBYEMBCSL OIS YUWCHHSL A NPUOUPARHS RPUMILYEHb, 0TI 3aN00I2AHHSL 0CAONCEHHS. HAKUNY HA HASPIBayax 600U
6 NPAIbHUX MAWUHAX | OJis NPAHHSL BUPOOHUYOT cneyoosicy. BUKOpucmosyouu Murodi 61acmusocmi mpurampitighoc-
ghamy 1i02o 66005mMb 00 CKIAOY MACMUTBGHO- OXOIOONACYIOUUX PIOUH NPU MeXaHiyHiti oopobyi memanie. Tpunampiti-
docham 3acmocosyroms makodc y ckiadi 0006a8ok 00 GemoHie 3 Memoro 3anoicanHs ycaoku 6emoHy 8 npoyeci
cxonmosants. Jlobaska 0o bemonie Ha ocHoi mpunampitihocghamy 3HAUHO NPUCKOPIOE CXONTIOBAHHS PO3UUHY.

Tpunampitichocgham 6600smv 00 CKIAOY CUTIKAMHUX K1€i8 051 NPUCKOPEHHsL 3aMBepOiHHA KOMNO3UYIL Ma GUKITIO-
UeHHsL GUKPUBTEHHSL upo0is, wjo cKaeioromvcst. Tipu ompumanti cymb@ammnoeo muaa 3 6i0X00i6 HOpHUX J1y2ie npu
BAPIHHI YeNoN03U iX 00pOOsIONs MPUHAMPIUBOCHamom st 30LTbUUEHHS BUXOJY MU,

Kniouosi cnosa: ounampiiipocgham, mpunampitichocgham, opmocghocghopra kucioma, KatbyuHOBaHA cood, po3-
YUHHICb, HEUMPANi3ayis.
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IMocranoBka npodiemu. B ocranHi poku € akTy-
aNBbHOI0 PO3pOOKa HOBHX BHCOKOE(EKTUBHUX PECyp-
co30epiraroumux TEXHOJIOriH QocdariB HaTpito, 10
MOXYTh OyTH TIOKJTaJCHI B OCHOBY OymiBHHUIITBA
HOBUX BUPOOHHIITB a00 BUPOOHUIITB, SIKi PEKOHCTPY-
10F0ThCs. OTHUM 13 HApsIMIB YI0CKOHAICHHS BUPOO-
HUNTBa QocdariB HATPIIO € IX TepeBeCHHS Ha Oep-
JKaHHS OUIbII KOHIEHTPOBAHUX (OPM IPOIYKTIB:
CEMHBOJHOTO JTUHATpildocdary Ta NeCSTUBOIHOTO
TpuHaTpidochary.

AHaJti3 0CTaHHIX JocJizKeHb i myOaikaniii. [Tpo-
O7eMH JOCHIKEHHS ONTUMaJbHUX YMOB IPOLECY
OTPUMAaHHsI KOHLEHTPOBAHUX PO3YMHIB HATPIEBHX
(hocaris posnsaanucs y podorax demrornikin b. .,
Tlounrankuna I. A., Koberpkoi H. P. Ta inmmx BueHHX.
OpHak i ChOTOMHI TTiJ] Yac MPOBEICHHS EKCIIEPUMEHTY,
JaHa rpo0sieMa BUKJIMKAE 0araTo 3aluTaHb.

MerTo10 10cizkeHHs1 € BU3HAUYCHHS ONTUMAIbHHUX
YMOB TIPOLIECY OTPUMAHHS KOHLICHTPOBAHUX PO3UHHIB
(ocariB Harpiro, KOTpi 3a0e3MeUyOTh MOXKIIUBICTH
BUJIUICHHS 3 HUX 0€3 JI0OAaTKOBOTO BUTIAPIOBAHHS MEHIII
BOITHHX KpHCTaNOTiApariB ¢ocdariB HaTpit0 Ta Po3-
poOKka Ha X TiJCcTaBi pecypco30epiratodoi TEXHONOTii
KOHLICHTPOBAaHUX AWHATPIN- Ta TpuHaTpiridocdaris.

Bukaax ocHOBHOro marepiajy J0CITizKeHHS.
1. Onep:xannsa MoHoHaTpiiidocdary

Bci docdarn Harpito omepkyloTh HEWTpasiza-
miero TepMmivHoi oprtodocdarHoi kucmorn. MoHO-
Harpifidocdar neoBonuuit (NaH,PO, - 2H,0) otpu-
MYIOTh HeWTpamizauieto 25%-oi oprodocdarHoi
KHCJIOTH PO3YMHOM KapOOHaTy HATpil0 T'yCTHHOIO
1300-1320 kr/m*. B pesynbrari 0fepKyOTh PO3YHH
3 rycturoro 1400-1420 kr/m?. Ilicis BUMaproBaHHS
JTAHOTO po3uuHy 10 58—59%Mac. po3unH OUUIIAIOTH
¢imsrpariero Bix ¢pocdariB 3aimiza Ta anroMiio. Pos-
YUH 0XOJIO/DKYIOTH 10 20-25°C, BiA(yroByoTh KpUC-
Talau MOHOHarpiiipocdary, mo BHUIIAAAIOTH B Ocal,
1 pacyroTh B AepeB'sHi 60uku abo panepHi bapabaHu
3 MOJIICTUJICHOBUM BKaauiieM [2]. Marounuii po3-
9uH KoHIeHTpaicro 45-46%mac. NaH,PO, Bukopuc-
TOBYIOTB ITPY PO3YMHEHH] COIU Ta YaCTKOBO I1OBEPTa-
I0Th Ha CTai0 HeWTpasi3aiii.

[Tpu cymmi ynapeHHOTo pO34rHY B PO3MHUIIOBAIIb-
Hill cymapii OTpUMYIOTh O€3BOIHUI MOHOHATpIli-
docdar. Temmeparypy CyHIKy MiATPUMYIOTh B MEKax
100°C. IIpu migBumienHi Temneparypu monan 100°C
MOHOHaTpifihochar po3kIamaeThes Ta MEPEXOTUTH
B Kucaui mipodocdar HaTpiro:

2NaH,PO, — Na,P,0; + H,0 1)
3amporonoBaHo [3] ojepXKyBaTH MOHOHATpIH-
dochar 3 cynepdocdary, oOpobnstoun Horo mpu
temmneparypi 60—-70°C 30%-BuM po3unHOM Cylb(ary
Harpito. [Tpu ibomMy B pe3ynbraTi peakiii:
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Ca(H,PO,) + Na,SO, +
+H,0 — CaSO, H204+ 2NaH2PO4  (2)

OTPUMYIOTH TICISI BifUTUICHHS TiTCy, IO BHUMAIA€e
B 0caj, po3unH MoHOHarpiddocdary. Ilicnsa ymapro-
BaHHsI PO3YMHY 3 HBOTO KPHCTATI3YIOTh IBOBOJHY CLJIb.
Jnist migBHINEHHST YUCTOTH MOHOHaTpifdocdary,
OJICP’)KYBaHOTO 3 EKCTpakliiHOi oprodocdarHoi
KHUCJIOTH, PO3YMH TIEpel BiTIICHHSIM (DibTpariero
PEUOBHH, AKi BUMANAIOTh B OCAJ IPH HEUTpaizamii
KHCJIOTH, MiAJa0Th TepMooOpoOLi pu TemMrneparypi
100-200°C mig THCKOM, 110 BHKJIIOYAE 3aKAMaHHS.
Bucokoi uncToTH po3unH MOHOHaTpirdochary
OTPUMYIOTh EKCTPAKITIEI0 KUCIOTH TpuOyTIIIhocha-
TOM 3 PEEKCTPaKIli€l0 MOHOHATpiK(ochaTHOTO po3-
YUHY B IPUCYTHOCTI AuHATpiidocdary, mo HerlTpa-
JIi3y€ KUCIIOTY J0 OfHO3aMileHoro gocdary.
3anpornoHoBaHO MOHOHaTpiigochar oTpuMyBaTH
B3aeMojiier0 oprodocdarHoi KUCIIOTH, PO3UYUHEHOT
B TpuOyTHIIOChari, 3 COIOI0 B MPUCYTHOCTI 3BOPOT-
HOTO MaTOYHOTO MOHOHarpiiidocdary. BBaxarors,
0 3 eKCTPAKIHOT opToPocdaTHOl KHCIOTH MOXKE
OyTH OTPUMaHUI JOCUTH YUCTUH NMpOAYKT. st min-
BUIICHHS YHCTOTH MOHOHarpiidocdary, onepxy-
BaHOTO 3 eKCTpakuiiHOl opTodochaTHOI KUCIOTH
HEOUHIIIEHOT, MPONIOHYIOTH OCAJKYBATH CLJIb HEUTpa-
mizamiero no pH 5,8-6,0 1 kpucramizaiiero 3 HbOTO
MOJITEPMIYHUM METOIOM JUIA BifineHHs Bix Gocda-
TiB IOJTYTOPHUX OKCUAIB. Ciib, IO BHUIIAJA€ B OCa,
MOBTOPHO PO3YMHSIOTH, 3HOBY HEUTPAIIi3yIOTh I'iIpo-
kcugom Hatpito 1o pH 5,8—-6,0 1 kpuctanizyoTs npu
80—83°C umcry cinb. Hemomixom crocoly € HeoO-
X1IHICTh BUKOPUCTaHHS Ha 000X eTarax Ti[pOKCUIY
Harpito (OB OPOTOro B MOPIBHSHHI 3 CONOIO).
2. Onepxxanns auHarpilidocdary
Huuarpiiidochar 3a3Buuail  OTPUMYIOTH HEH-
Tpamizamiero oprodocdarHoi KHUCIOTH COMOIO O
JnocarHeHHs 3HadeHHs pH = 9,5-9,7. lns nworo
TOTYIOTh COJIOBY cycrensito 3 Bmictom 420-450 r/i
KapOOHaTy HAaTpilo, PO3YMHSAIOUM COAY B BOAI NPH
temneparypi  70-90°C. OprodocdarHy KHCIOTY
B TPHOX IMOCIIJIOBHO 3'€JHAHUX MPOTOYHHX PEAKTO-
pax 0OpoOIIIOTE COMOBOIO CYCIIEH3I€0 TIPH TEMIIEpa-
Typi 80—100°C. T'otoBwmii po3unH auHaTpiriochaTy
mictuth 300-320 r/n Na,HPO,i mo 10 r/n BimpHOTO
Na,CO;. Orpumanuil po3duH (GITBTPYIOTH 1 3aJH-
BalOTh B KPHUCTANI3aTOpPH TepioandHoi nii. Po3umn
OXOJIOMIXKYIOTh MPOTSToM 12 romuH 10 TeMreparypu
15-20°C 0x0710/15KyBaIbHOIO BOAOIO 1 KPHCTAIN COIIi,
1[0 BUIAJAI0Th B OCaJ, BIIIUIAIOTh Ha HEHTPUPY3I.
Kpucramu 3 meHTpudyrd 3araproioTh B GdaHepHi
OapabaHu 3 MMOIiETHIIEHOBUM BKJIaauIeM. Bomoricts
KpHucTaiiB quHatpiidocdary craHoBUThH ~ 2% [1].
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3 MeTor0 oTpuMaHHs AuHarpidocdary 3 ekc-
TpakmiiiHoi opTodocdaTHOT KHCIOTH 3arporoHO-
BaHO BUAUIATH (QocdaTH MOITYTOPHUX OKCHJIB, IO
0Ca/DKYIOThCSI TIpU HEWTpamizamii KUCIOTH, IiCIsI
IOCSATHEHHS B po3unHi pH = 3-3,5 1 BUTPUMKH pO3-
yuHy Tipu Temneparypi 75-90°C. OunineHuii po34nH
JOHEHTpaizyroTh 10 HeoOXiaHO1 Benrnuunu pH, yma-
PIOIOTH 1 MOJAIOTh Ha CYIIKY 3 YTBOPEHHSIM KOPMO-
BOrO AuHarpidocdary.

3 METOI0 BUKIIOYEHHS BUTPATH COIU 3aIPOIO-
HOBaHO pO3YHMH JuHarpiiiocdary oTpuMyBaTu
B3aeMoJli€r0  oproocdarHoi KHCIOTH, IO Mic-
tuth 30-75%mac. P,0Os, 3 xmopumoM Harpiro npu
130-200°C mo yrtBopeHHs auHatpilipochary Oe3-
BomHOTO [1]. XjopucTuii BOIEeHb 3 OTPUMAHOTO TIPO-
IyKTy BiAayBaloTh TOBITpsAM. Hemomikom mporecy
€ TIPUCYTHICTH B MPOIYKTI mipodocdariB HATpirO, IO
YTBOPIOIOTKCS TIPU po3kiafanHi oprodocdary. Tomy
JuHaTpiddocdaT peKOMEHAYETHCSI BAKOPUCTOBYBATH
Tl BUpOOHUITBA Mipodocdary HaTpir0 TEPMIYHOIO
Jerigparariero mpu remmeparypi 300—400°C.

Jlns  TigBUIIEHHS YHUCTOTH BHJAUICHOI CyMIinTi
coneil ¢ocdariB HATPitO MPOMOHYIOTH HEWUTpaliza-
ito  opropocdarHoi KUCIOTH TiTPOKCHIOM JIYXK-
Horo Metaiy nposogutu nnpu 85°C no pH = 5,8-6,0.
3 HACHYEHOTO PO3YMHY MOJITEPMIYHO KPHCTANTi3y-
Baru cymim ¢ocdariB. Buaineni coni 3HOBY Ipo-
MMOHYIOTh PO3YMHUTH B BOIi, MOJATH B PO3YUH Tif-
pokcua Hatpito g0 pH = 5,8-6,0, po3unH ymaputu
Ta KpUCTami3yBaTu cymim coneil. OTpumana cymiir
COJICH MICTUTh MEHIIY KUIBKICTh JOMIIIOK, IO I[iJI-
KOM 3p0o3yMijo. OpfHaK 3acTOCYBaHHS T1IPOKCHIY
HaTpi0 MpH HEHTpami3alii APyroro BOJHEBOTO i0HA
S€KOHOMIYHO HE BHITpaBIaHE.

i OoTpUMaHHS KOHLIEHTPOBAaHOTO IPOAYKTY
B BUIIIsAII Oe3BofHOTO AmHATpiidocdary ioro oca-
JOKYIOTH 3 HEHTPaIi30BaHOT0, HACHYEHOIO IIPH TEM-
neparypi 90—105°C po3unHy METOIOM i30TepMiuHO]
KpucTaizaiii. JIjis boro npoiiec HeuTpaizaiii mpo-
BOJSTH IIPU TEMIIEPATypl BUILE TOYKU IEPUTEKTHKH
PO3IITICHHS JiHIH Oca/KeHHsT 0e3BOTHOI Ta TBOBOJI-
HoOi coseid. [Ipu upoMy MiATPUMYIOTH NOCTIHHE CIiB-
BiJJHOIIEHHS TBepAOi Ta piakoi a3, mo mopiBHIOE
1-3. Jlns uporo mpu Oe3nepepBHOMY TEXHOJIOTiY-
HOMY TIPOLIEC] YITapIOIOTh BOJLY, IO HAIXOIUTh 3 HEl-
TpaTi30BaHUM PO3YMHOM 1 BHAUISIETHCS 33 PEAKITIEI0
Herrpanizanii. [Ipouec xapakrepu3yeTbcs BEITMKUMH
BUTpaTaMu TeIUla TIpilouoi Mapyd BUIAPOBYBAHHS
Bciel wiei Bomu. llentpudyra, Ha sKil BiIIUIAIOTH
KPHUCTAJIH, MMPALIOE B HAJI3BUYAHO BAKKUX YMOBAX.
Uepes HEMOXKIIUBICTh TEILIO130JIALIIT TTOBEpXHi (isTh-
Tparii BiIOyBaeTbcsa MOCTiiHE HAPOCTAHHSA COJIi Ha
KOIITMKaX 1 BUHUKAE HEOOXiIHICTh YaCTHX IMMPOMHUBOK

HeHTpUQYTH. 3roA0M 1ie TPU3BOJUTH A0 AOJATKOBUX
BUTpAT TEIUIa Ha BUIMAPIOBAHHS J0JAaTKOBOI IIPOMHB-
HOI BOIM Ta MaTOYHOTO PO34MHY. Bei momimku, 1mo
puxoAsiTh 3 conoro (1o 0,8%mac. NaCl) i oprodoc-
(haTHOIO KHCJIOTOIO, TIOBHICTIO TEPEXOASITh B TIPO-
IYKT, 4epe3 M0 OTPUMYIOTh TuHATpiidocdar, skuit
3aJJ0BOJIbHSIE BUMOTAM T1IbKH 10 MIPOLYKTY Mapku b,
MPUIATHOMY JUIS 3aCTOCYBaHHS B BUPOOHUITBI Kepa-
MiKH 200 aHTHITIPEHY.

3 i€l ToukH 30py OiIBII MPOCTHM 1 EKOHOMIYHUM
€ METOJI, B SKOMY HEeHTpaii3alliio 3aBepIIyloTh i30-
TEPMIYHOIO KPHUCTANI3AIIMHOK CYIIKOI, alie BUIIa-
PIOBaHHS 3/11HCHIOIOTH 32 IOIIOMOTOI0 IMMOBHUX T'a3iB
3 Temneparyporo 600—650°C. SIkicTh ojepKyBaHOTO
TAKUM YUHOM MPOJYKTY 3 THX K€ NMPHUYUH JOCUTh
HHU3bKa. [IprucyTHIN B Ta3ax JIOKCH]I BYIVICITIO 3B sA3y€
TiIPOKCH] HATPIO, IO YTBOPIOETHCS B XOI T1IPOITi3y
TuHatpiiidocdary B kapOoHaT HATPilO:

Na,HPO, +H,0— NaH,PO,+ NaOH (3)

2NaOH + CO, — Na,CO; + H,0 4)

B pesymbrari mpu BIACYTHOCTI BUTRHOTO Tif-
POKCHIy B pO3YMHI MIBHIKICTH TiAPOJI3y 3pocCTae
W 3arallbHUM CTYMiHb Tinpomi3dy auHaTpiniocdary
B po3unHi Moe csrati 30-35%.

Hnst oTrpuMmaHHST O€3BOJHOTO T'PaHyIbOBAHOTO
JquHarpiiidocdary po3podiaeHui MpoIec CyIKy po3-
9uHy B aepo(OHTaHHIA Cymapii, IO MaE€ BHCOKY
edexTuBHICTh. [IpudyoMy cymika Mo)Ke IPOBOAUTHCS
1 TapsYUM HOBITPSIM.

JBanaaustuBonHUM AuHatpiidocdar npu Harpi-
BaHHI Buie 35,4°C 1aBUTHCH 3 BUAUIEHHSIM BOIHU
B XOJI OIHOYACHOT KpHCTami3amii CeMUBOIHOI COJIi.
Lle npu3BOIUTE 10 37ICKYBAHHS TPOIYKTY Ta iICTOTHO
3HWKYE CIIO)KMBYI BJIACTHBOCTI JBAHAILSATHBOIHOTO
nuHaTpidocdary.

[Ipu tepmiuniii nerigparaiii aunatpiridocdary
npu 350—400°C orpumyroTs mipodocdarHarpiro [5, 6]
32 PeaKLi€ro

2Na,HPO, — Na,P,0, + H,0 5)

[Iponec npoBoasITH Ha 00NAHAHHI BUPOOHMIITBA
Tpunomidocdary Harpito, 3MIHUBIIN CTYMiHb HEH-
Tpasizamii oprodocdarHoi KUCIOTH Ta TEMIIEPaTypy
KaJbIMHAL].

3. Onep:xanus TpuHATpiiidochary

[Ipu orpumanui Tpunatpilidhocdary HerTpaniza-
1ito oprodocdaTHOT KUCIOTH 3AIHCHIOIOTH y JBi CTa-
nii. Ha mepriii cTamii KUCI0Ty HEUTPaTi3yIoTh COMO-
BOIO CyCITeH3i€10, 110 MicTuTbh 420-450 1/1 KapOoHaTy
Harpito. IIpy 11bOMy OTPUMYIOTH PO3YHMH TUHATPIN-
docoar, mo mictute 300-320 1/n Na,HPO, i mae
pH = 9,6-9,7. Jlanuii po3unH gajii HEUTPai3yIOTh
42%-BUM PO3YMHOM TiIPOKCHUTY HATPIIO JI0 3HAYCHHSI
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pH=12,1-12,5. [loBHicTIO HEHTpaTi30BaHUH PO3UUH
mictuts 310-360 r/n Na,PO, i no 1,5 r/n BimbHOTO
NaOH. Ockinbky BUpOOHHIITBO MOHO- 200 JTUHATPIH-
(docdary KOMIIOHY€ETHCS 3 BAPOOHHUIITBOM TPUHATPIH-
docdary, To MaTOUHI PO3UNHU BiJl ONEPIKAHHI MEHII
3aMilIeHUX COJIeH, a TaKk caMO IMPOMUBHI BOJHM YTH-
Ji3yI0ThCsS B BUPOOHUUTBI TpuHaTpiiipocdary. Tomy
HEUTpasi30BaHUN PO3YMH B I[bOMY BUIAJKY PO30aB-
nsietsest HUMu g0 250-260 r/1 Na,PO,. [pu Buui-
JICHHI TOBapHOT0 TPUHATPi(pochary KpucTaizamiero
Ha OapabaHHOMY KpPHCTali3aTopi HEUTpari30BaHHUI
po3uuH ynaprowTh 110 BMicty Na;PO, 680-720 r/x i
KPUCTAITI3YIOTh OTPUMAHUH IIJ1aB Y BUIIISAI JIBAHA/I-
uATHBOIHOI coni. [Tpu BuainenHi Tpunarpiidocdary
B PO3MWIOBAIBHIM cymapii [1] po3uuH MomarwTh
B CylIapKy 0e3 IonepeHb0ro po3naproBaHHs.

Tpunatpiiidocdar y BUDIAII ASCATUBOIHOI COI
3aMpoIOHOBAHO OTPUMYBATH 3 BiJBEIEHUX PO3YH-
HIB 0Ca/DKyBaJIbHUX BaHH BUPOOHMIITBA BiCKO3HOTO
BOJIOKHA.

[Mlpn BAOCKOHANIEHHI BHPOOHMIITBA OJHOBO/I-
HOTO TpHHAaTpiripocdary mist omep:kaHHsS TPOAYKTY
3 BHCOKOIO HACHITHOIO IIUTBHICTIO Ta ITiBUIICHHS
B HhOMY YaCTKH OCHOBHOT PEUOBHHHM 3aITPOIIOHOBAHO
CYLIKy pO3YMHY BHUKOHYBaTH B IBi craxmii. Ha mep-
i cranii MBUIKICTh BUJAJICHHS BOJIOTU ITiJITPH-
MYIOTh Ha piBHI 650715 Kr/roguny, a TeMneparypy
termorocist — 500-650°C. [Ipu oMy mOCATa€THCS
3aMUIIKOBU BMicT Bosoru 25-31,5%mac. Ha apyriit
cTaaii MATPUMYIOTh MIBUAKICTH BUIAIIEHHS BOJIOTH
80-98 kr/rogmHy, a TEIUIOHOCIH Mae TeMmeparypy
200-250°C. ITinTpuMyBaHHS TAKOTO PEKUMY O€3CyM-
HIBHO YCKJIaJHUTHh HE TIJIbKA KOHCTPYKIIIO amapary,
a W yCKJIIaTHUTH YIIPaBIiHHS MPOIECOM, 3 TPUIHHU
BiJICYTHOCTI aBTOMATWYHHUX JIATYUKIB BHU3HAYCHHS
BOJIOTOCTI MOPOIIKOTIONIOHUX MaTepialliB HACTIIbKH
BUCOKOI UyTJAHBOCTI.

binemr  koHIleHTpoBaHui  TpuHaTpidocdar
y BUIIAMI HAMiBBOAHOI COMi OTpUMYIOTh [l] Heil-
Tpamizamieto opropocdarnoi kucinotu 30-80%-Bum
PO3YMHOM TiJPOKCUIY HATPIIO IO OCSATHEHHS CITiB-
BigHomeHHst Na,O : P,O; = 3.3 = 5,0 : 1. Kpucramm
Na,PO, -0,5H,0 mo BumamawTh, BUAUIAIOTH IPH
50-120°C uentpudyrysanasm. [IpoaykT Mae BHCOKY
YHUCTOTY Ta MOXKE BHKOPHCTOBYBATHCS B XapyiOBii
npoMucioBocti. OmgHAaK coOiBapTICTH TAKOTO TIPO-
TIyKTY, Ty’Ke BACOKA.

Cynsiuu 3 HasiBHUX JaHUX [7], OCHOBHA YacTHHA
nuHatpiddocdary Ta TpuHaTpiidocdary BupoOIS-
€TBCS B BUIVISIJI MaJlo KOHLIEHTPOBAHOTO JIBaHAIIS-
TUBOJHOTO KPHCTAJIOTiApary. 3 OmIAQy Ha BEJUKY
moTpe0y B KOPMOBOMY nuHATpiiidocdari Imiixom
OoOTpYHTOBAaHO TIparHEHHS OpTraHi3yBaTd ioro Oara-
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TOTOHHa)KHE BUPOOHUIITBO B BUIVISII OE3BOIHOT COITi
CYHIKOIO po3uuHy. [IpoBOISATHCS HOCHIKSHHS i 110
ofiep>kaHHsI Oe3BOIHOTO TpUHATpiKochary.

OCKUIBKY TPH CYIIIT pPO3YHHY BCi JOMIIITKA TIEpe-
XOJISATH B TIPOYKT, TO TaKa TEXHOJIOT1sI IPUIHATHA IS
orpuMaHHs (ocdaTiB HATPirO, MO 3aCTOCOBYIOTHCS
B raiyssx, sKi He pe sIBISI0TH 10 (pocdariB oOMex-
YBaJIbHUX BUMOT IOJO CKJIaay HOpPOAYKTy. Tomy
OTPUMAHHS YHMCTHX HPOIYKTIB Xap4yOBOTO IpPHU3HA-
YeHHS OUTBII JOMITEHO MPOBOIUTH 3 BUKOPUCTAHHIM
MOJIITEPMIYHOT KpUCTalTizalii. Y 3B'3Ky 3 UM TIpe-
CTaBJIsI€ BEIMKUN TMPAKTUYHUN IHTEpEC OJIep:KaHHS
¢docdariB y OinbII KOHIEHTPOBaHIK TOBapHii hopmi,
ane 0e3 CyIIKHM BChOTO PO3YHMHY. TaKUMH MOXYTb
OyTH ceMHBOIHMI JUHATpiH(ocdaT 1 1ecATHBOTHIIHA
tpuHarpidocdar. OCKiTbKHA iX TOJTITEPMiUHE OCa-
JOKEHHSI MOYKIMBE TIJIBKU 3 OUTBII KOHIIEHTPOBAHHMX
PO3UHMHIB, a 3aCTOCYBaHHS BUIIAPIOBAHHS PO3YMHIB
C€KOHOMIYHO HEJOIJIbHO, TO JJIsi OTPUMAHHS KOH-
LHEHTPOBAHUX BUXITHUX PO3YMHIB COJOBUI PO34MH,
10 3aCTOCOBYETHCS Ha CTadii TEpIIoi HEeWTpamiza-
11ii, TOBHHEH BHOCUTH B IPOIICC MEHIIE BOIH, TOOTO
BiH MOBWHEH OyTH B BUINISAI OLTBI KOHIIEHTPOBAHOI
CO/IOBOI cycrneHsii. AGO k YacTHHY COAM Ha MEpIIy
HEUTpai3allito CiIij MoJaBaTi B TBEPAOMY BUIVISII,
[0 3HAYHO YCKJIAJIHWUTh TEXHOJIOTII HEHTpasi3alii
opTodochaTHOi KHCITOTH.

OpneprkaHHST COIOBOI CyCIeH3ii 3 BEIMKUM CIIiB-
BiJIHOIIIEHHSIM Mac TBEPOi Ta pifKoi (a3 mpu3BOAUTH
JI0 TEXHOJIOTIYHUX YCKJIAQJHEHb 4Yepe3 3a0MBaHHS
TPYOOIIPOBOJIIB OCAJKCHO CO/ot0. JlaHe mpoTH-
piuus Moxke OyTH BHpIIIEHO, 3 OIVISIAYy Ha OOMexe-
HUAW OaylaHc BOIH, 30UTBIICHHSM MacH pimkoi (aszu
B COJIOBIi CycIleH3ii 3a paxyHOK PEIHKIIy YaCTHHU
TOTOBOTO po3unHy AuHarpidocdary. OgHak gaHi mo
PO3YMHEHHIO KapOOHaTy HATpil0 B PO3YMHAX JHHA-
Tpiipocdary B miTeparypi BiICYTHI, IO POOUTH
HEOOXITHUM JIeTalbHE JOCIIPKEHHS COAOPO3YH-
HEHHs B po3unHax auHatpiiidpocdary. HeobximHo
BHKOHATH TaKOK JIOCIHIJKEHHs KpUCTai3alii ceMu-
BOJHOro auHarpiiidocdary ta necITHBOIHOTO TpH-
Hatpitihocary, BIJOMOCTI 3a SKUMH TaKOX BiJICYTHI,
a TaKO)XK BUBUUTH BIIACTHBOCTI yTBOPEHUX PO3UYHHIB.

BucnoBku. /{151 BUpImICHHS TOCTABICHOI METH
HaM HEeoOXi/THO:

— BHBYHUTH PO3YHMHCHHS KapOOHATyY HATPIIO B PO3-
YuHAX TUHATpidochaTy Ta BUSHAYUTH YMOBH OCp-
YKaHHSI OUTBII KOHIICHTPOBAHUX COJIOBUX CYCIEH3iH;

— JOCHIIUTH KiHeTUYHI 3aKOHOMIPHOCTI B3a€MO-
I OKpeMHUX KOMIIOHEHTIB KOHIIEHTPOBAHOI COJIOBOI
cycrieHsii 3 po34uHOM opTodocdarHOl KHCIOTH;

— BU3HAYUTH PO3MOAUICHHS JOMIIIOK 1 BIUINB
MIBUIKOCTI OXOJIOMKEHHSI PO3UMHY Ha PO3Mip KpHC-
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Ta]iB 1 X (iNBTPYIOYi BIaCTUBOCTI BUBUCHHSIM KpHC-
Tanizamii guHaTpiiidocdary;

— BU3HAYUTH ONTHMAIBHUHN PEKUM OICPIKAHHS
KPHCTATIB, sIKi 00pe (QUIBTPYIOTHCS, OCTIKEHHIM
KpHcTaizamii TpuHaTpiiidocdary;

— MepeBipUTH MPUHLUIIOBY MOMKIHUBICTH OTPH-
MaHHS MEHII BOAHOTO MPONYKTy Ha OOJagHAHHI
3 BUpOOHHMITBY 1U- 1 TpuHaTpidocdaT gocmimKeH-
HSIM KpucTami3aiii MoHoHaTpilpocdary;

— BH3HAYUTH BIJICYTHI B JiTepaTypi BiIOMOCTI
3 PIBHOBKHOI PO3YMHHOCTI B CITIJIBHUX BOIHUX
po3unHax kapOoHATy Harpito Ta nuHarpiddocdary,

3 BJIIACTMBOCTEH PO3YMHIB IU- 1 TpuHarpiidocdary
13 MEXaHIYHHUX BIACTHUBOCTEH OIEP’KYBAaHHX MTPOILYK-
TiB 3 MEHIIIMM BMICTOM TiJpaTHOT BOJIM;

— TEpeBIpUTH MOXJIMBUN BapiaHT OYHUIICHHS
BIIXITHUX Ta3iB COJOPO3YMHCHHS Ta HEHTpaizamii
optodochaTHOT KUCIOTH;

— Ha OCHOBI BUBUEHHS (i3UKO-XIMIUYHHUX Ta TEX-
HOJIOTIYHMX YMOB 1 BJIACTUBOCTEH DPO3YHHIB PO3-
poOuTH pecypco30epirarodyy TEXHOJOTIK  OiIbIil
KOHIIGHTPOBaHUX AuHaTpiiipochary Ta TpuHATpIH-
(docdary, B IOpiBHAHHI 3 JIIOY0I0 TEXHOJOTIEIO, 3a
SIKOIO OTPUMYIOTh JIBAHAAIATABOIHI ocdary.
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Zolotarova O.V. STUDY OF THE OPTIMAL CONDITIONS OF THE PROCESS
OF OBTAINING CONCENTRATED SODIUM PHOFATE

This study is dedicated to determining the optimal conditions for the process of obtaining concentrated
sodium phosphates.

In the scientific work, previously missing information was obtained on the rate of dissolution of sodium
carbonate in disodium phosphate solutions, on the interaction of orthophosphate acid with the components
of concentrated sodium suspension, on the particle size composition of the solid phase of sodium suspension;
data on the influence of the cooling rate of solutions on the degree of supersaturation, sizes and filtering
properties of crystals of monosodium phosphate, disodium phosphate heptahydrate, and trisodium phosphate
decahydrate. Solubility in the sodium carbonate-disodium phosphate-water system was studied.

On the basis of the performed set of physico-chemical and technological studies of the main stages of the
process, new technical solutions were proposed, a flexible resource-saving technology of disodium phosphate
heptahydrate and trisodium phosphate decahydrate was developed.

The need for disodium phosphate and trisodium phosphate is large and not fully met. In this regard, the
development of new highly effective resource-saving technologies of sodium phosphates, which can be laid as
a basis for the construction of new factories or factories that are being reconstructed, is relevant. One of the
ways to improve the production of sodium phosphates is their transfer to obtain more concentrated forms of
products: disodium phosphate heptahydrate and trisodium phosphate decahydrate.

Sodium salts of orthophosphate acid - trisodium phosphate (Na3PO4), disodium phosphate (Na2HPO4)
and monosodium phosphate (NaH2PO4) are widely used in many sectors of the national economy.

Monosodium phosphate is used to impregnate fabrics and wood in order to make them fire resistant, as the
sodium pyrophosphate formed when heated melts easily, forming a thin film that makes it difficult for air to reach
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the combustible surface and prevents the combustible material from igniting. Monosodium phosphate is also used
to obtain sodium polyphosphates, the resulting product is used as an abrasive in polishing pastes, toothpastes, eftc.

Disodium phosphate is consumed for the cultivation of yeast and in the fermentation process, in the textile
industry for the treatment of wool, cotton and synthetic fiber mixtures before dying, in glass and ceramic
production (phosphate glass, porcelain enamels and glazes), in the production of dyes and pigments (dispersant),
in qualities of mineral feeding for cattle, as an emulsifier in the production of cheeses. Monosodium phosphate
is also used to grow yeast cultures.

Disodium phosphate is used as a multipurpose additive in the food industry E339, as an emulsifier and
buffer for the production of processed cheeses and as an additive to prevent milk from turning into jelly.
Additions of disodium phosphate to pasta speed up cooking. In pharmacology, the laxative, buffering and
water-retaining properties of monosodium phosphate are used in the manufacture of medicinal products. It is
also included in washing powders and other detergents, where it acts as a water softener and buffer.

The main areas of application of di- and trisodium phosphates are: internal boiler water treatment to
prevent the formation of scale or its removal, softening and treatment of water for feeding boilers. Sodium
phosphates react with hardness salts to form insoluble salts, which are released in the form of flakes that are
easily removed as they accumulate.

Trisodium phosphate remains one of the components of detergents and cheap laundry detergents, it is used
for cleaning and tidying premises, to prevent scale deposition on water heaters in washing machines and for
washing industrial overalls. Using the cleaning properties of trisodium phosphate, it is introduced into the
composition of lubricating and cooling fluids during mechanical processing of metals. Trisodium phosphate is
also used as an additive to concrete to prevent concrete shrinkage during setting. An additive to concrete based
on trisodium phosphate significantly accelerates the setting of the solution.

Trisodium phosphate is introduced into the composition of silicate glues to accelerate the hardening of the
composition and to eliminate distortion of the glued products. In the production of sulfate soap from waste black
alkali during the cooking of cellulose, they are treated with trisodium phosphate to increase the yield of soap.

Key words: disodium phosphate, trisodium phosphate, orthophosphoric acid, soda ash, solubility,
neutralization.
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