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KAPBEOHWM3AUNA AMMOHU3NPOBAHHOI'O PACCOJIA B
MPON3BOACTBE KA/IbLIIHNPOBAHHOW CO/bl

B cTatTi 06roBoptotoTLCA 0COBMBOCTI MPOLIECIB KpUCTaisaLii KalbLMHOBaHOI Coan B abCOpOLiiHIi 30Hi
KapOOoHi3aLiiHOT KOMOHW. Bu3HayeHi OCHOBW N8 peryntoBaHHA NPOLECiB KapOoHisaLii Ta KOHCTPYKLiT
KOHTaKTHUX €M1eMEHTIB fKi 3a6e3MeyytoTb 36i/bLUEHHS CePeAHbOro PO3Mipy KpUCTaniB Ta 1X KpaLli SKOCTi.

The article discusses the peculiarities of sodium hydrocarbonate crystallization in absorption area of car-
bonation column. The foundations determined for carbonation process regulation and design of contact
element that ensure increased average crystal size and its better quality.

Mpn KapboHM3aLMM aMMMAYHO-COMIAHOMO pacTeopa Heob6Xxo4AMMO CO3f4aTh YC-
NOBUSA, MPU KOTOPbIX MOMYYatoTCA KPYMHble «604KO0OpasHbie» KpUCTasI/bl MMApO-
KapboHaTa HaTpudA. Takue KpuUCTa/ibl MMEKT [NafKyH MOBEPXHOCTb, JIErKo
(bUNIbTPYHOTCA 1 MPOMbIBAKOTCA, @ MOSyYaeMblil B pe3yfibTaTe (PUAbTPaLMM 0CafoK
MMEET HU3KYIO BNIAXKHOCTb. Pa3mepbl KpUCTa/II0B rMApoKapboHaTa HaTpus U UX Ka-
4eCTBO, ONnpejensatoLme BNaXXHOCTb 0cadKa Npu puabTpauun, 3aBUCAT OT 3HAYEHNS
nepecblleHns (pa3HoCTN KoHueHTpaumi NaHCO; B meTacTabuibHOM U COOTBET-
CTBYIOLLEM eMy MpU OLHOW W TOI Xe CTerneHn KapboHWM3aumMyM paBHOBECHOM pac-
TBOpPE) B MepuOA Havasia Kpuctanimsauum n3 pactsopa. 310 Ha4a/IbHOe MepechbiLLie-
HVe B MpoLecce KpUCTann3aumm rmapokapboHaTa HaTpusa onpeaenseTca Temrnepa-
TYPHbIM PEXXMMOM U CKOPOCTbIO KapboHM3aumy pactBopa. CHWKEeHWe CKOpOCTH
Kapb0oHM3aUMn NPUBOAMT K YMEHbLUEHNIO CKOPOCTU CO3[4aHUA MepecbilleHns 1, B
KOHEYHOM CYEeTe, K CHVXXEHMIO BeIMYMHbI Haya/lbHOro MepechbIleHns pacTsopa.
[anee 60nee noapobHer pacCMOTPMM NPOLECC KPUCTaNIn3aLnn.

B npouecce kapboHM3auMM aMMOHM3MPOBAHHOIO paccosia Mnpu LOCTUXEHUM
cTeneHn KapboHm3aumm 90 % ycKopsieTcs rmaponn3 kapbamara v CBA3aHHOE C 3TUM
HaKOM/eHNE MOHOB HC03"', Pe3KO MOBLILLAETCA KPUCTaN3aLNOHHOE MepechiLe-
HVE M K Hayasly KpUCTa/M3aumy OHO MMEET MakCUMaibHOe 3HauveHue [1 — 2].
Hanbonee MHTEHCMBHOE KPUCTanN1006pasoBaHMe 0TMeYaeTcs npu CTeneHn Kapobo-
Hu3aumm 110 — 120 % (cm. puc. 1). MNMepecbllLeHne B 3TON 30HE, B OCHOBHOM, M OM-
pefensieT KayecTBO MOJyvyaeMbIX KPUCTAINOB rMApoKapboHaTta HaTpud. Mpu vH-
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TEHCVBHOM ra3oXWAKOCTHOM B3aMMOJENCTBMMN B 30HE KpUCTanIm3aumMm MoryT o6-
Pa3oBbIBaTbCA MHOXECTBO MENKUX KPUCTa/NOB, B pe3y/ibTaTe Yero Ha ctagum poc-
Ta (hOPMUPYIOTCS CPOCTKU («APY3bl», «CHOMbI») WX HAPOCTbl 3TOW MENouM Ha
«BH0YKO06Pa3HbIX» KpucTaiax. 3se34006pasHble CPOCTKN KPUCTAINOB («ApY3bl») —
camas HebnaronpusiTHas ()opMa, MOCKO/IbKY OHW MPOYHO YAEPXKMBAKOT Bnary B
CBOMX flyyax, KOTopas Nj0Xo 0TMbIBaETCA Ha BaKyyM-(pubTpax.
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Puc. 1. XapaKTepucTmka npouecca kapboHU3aLmm no BbicoTe abCOPOLMOHHON YacTW:
1 — cTeneHb Kap6oHM3aumm; 2 — nepecbiweHre no NaHCO; B 0NbITHO-MPOMbILLIEHHOW
KonoHHe; 3 — nepecsbieHne no NaHCO; B KO/IOHHE CpaBHEHUA

XapaKTepuCcTUKOA CTabUNIbHOCTU peXuma KapOoHWU3aUUU MOXET CNYXUTb
Npounb N3MEHEHMSI TemMMepaTypbl MO BbICOTE KOMOHHLI [1]. B abcopOUMOHHOI 30-
He TemnepaTypa 4OCTUraeT MakcuMyma B cpefiHen ee yacTn. CmeLleHre 30Hbl MaK-
CUMa/IbHbIX TEMMEPATYP BHU3 UM BBEPX NPUBOAUT K CHVDKEHUIO CpefHen Temre-
paTypbl XXUAKOCTN B abCOPOLMOHHONM 30HE, YBEMYEHWNIO MEPECHILLEHNA NO TNAPO-
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KapboHaTy HaTpua W, Kak CneficTBue, YXYALEeHWO YCN0oBUA A8 06pa3oBaHus XO-
POLLO CHOPMMPOBAHHBIX KpUCTaI0B. py CMeLLEeHMM 30HbI MaKCUMa/IbHbIX TEM-
nepaTtyp BBEPX BO3PaCcTaloT NOTEPU TeNO0Tbl C ra3amu, BbIXOAAWMUMU U3 KOJIOHHBI.
[Mpn CMeLleHMM MaKCUMa/ibHOM TemrepaTypbl BHU3, T.e. K XONOAWUIbHOW 30He,
4acTb TeMOTbl TaKXXe TepsAeTCs, He UCMOMb3yAaCb A/ HarpeBa CYCreH3uu B ab-
COPOLIMOHHOW 30HeE.

[ns cTabunbHOro TEMMePaTypHOro peXkuma XapakTepHO pacrosioXXeHue TeM-
nepaTypHOro MakCcMmyMa Ha onpeaeneHHON BbICOTe abCOPOLMOHHOM 30HbI. 3adiMK-
CYpOBaTh OMnpefesieHHOe MeCTO PacrofioKeHNs 30HblI MaKCUMa/IbHbIX TeMMepaTyp,
MOXHO, UCXOAA M3 creaytowero. Ha KpyBoil pacnpefeneHns TemnepaTtypbl Mo Bbl-
coTe abcopOLMOHHOM 30HbI [1] ¢ 3KCTpeMyMOM Bcerga ecTb ABe TOUKM Mo 06e ero
CTOPOHbI, MEKLLME MPAKTUYECKM OAMHAKOBYHO TeMrnepatypy. 3T0 U CAYXUT Oc-
HOBOW A1 PeryiMpoBKUA PEXMMOM KapOOHM3aLMOHHON KOJIOHHbI. [pakTuyecku
3TO OCYLLECTBNAETCA MOAAEPXKaHMEM 3aaHHON MWUHMMa/IbHON pasHULbl TeMnepa-
Typ MeXay aTummn Toukamu (At =0 < 1 °C) Bo3felicTBMEM OTGOPOM CYCMEH3NUU U3
KONOHHbI. CTabuimsmpys pacrosiokeHne TeMnepaTypHoro makcumyma, Qukcupy-
0T M 30HY Havasa KpucTainmsaumn, T.e. pasmeLLleHne ee Ha onpesesieHHON BbICOTe
abCcopOLMOHHOM YacTN KapObOHM3aLUMOHHOW KOJIOHHbLI. Y CTaHOBKa B 3TOM 30HE YCT-
POICTBA 471 BbIBOAA CYCMEH3UN U3 KOHTaKTa C ra3oM npuBefeT K CHUXKEHUIO CKO-
pPOCTM KapboHM3aLMmn 1, COOTBETCTBEHHO, K YMEHbLLEHUIO POCTa MEPECHILLEHNSA MO
rmapokapboHaty Hatpus. 3TO NO3BOMAET CHU3UTL 0Opa3oBaHMEe MHOXECTBa MeJi-
KX KPUCTa//10B, MOMyYnTb YBENNYEHNE CPeSHEr0 pasmepa KPUCTa/INIOB U UX «O0Y-
KOOGpasHyo» opmy.

Hanb6onee npocToi M HafeXHON KOHCTPYKLMEN A5 BblBOAA CYCMEH3UU U3
KOHTaKTa C ra3om SiB/ISE€TCA KOHYCHbIN 3/IEMEHT C LeHTpa/lbHbIM OTBEPCTMEM A5
NMpoxoja rasa 1 nepupepuinHbIMN OTBEPCTUAMU A/1F CTOKA XXUAKOCTU Ha HMKepac-
MOMOXEHHYIO TapesiKy abcopbumMoHHO YacTun [3]. [ns onpefeneHnst MecTa ycTa-
HOBKW YKa3aHHOro YCTPOWCTBA MO BbICOTe abCOPOLMOHHON YacTn KapboHU3aLMOH-
HOW KOMIOHHbI Hamy 6blfIM NPOBeAeHbI 06Cef0BaHNSA KapOOHU3ALMOHHBIX KOTOHH
AnameTpoM 1,8 M, OCHaLLeHHbIX [BeHaALUATbH MePeKPeCTHOTOYHbIMU TapeikaMu ¢
nepenmBamn B abCopOLMOHHON YacTu. B pesynbTaTe NpoBeAeHHbIX 06CNef0BaH
ObII0 YCTAHOB/IEHO, YTO MaKCMMa/lbHOe MNepecbileHe AOCTUraeTca B Lapre Hafg
LLUECTON CHWU3Y Tapesikoi abCcopbLUMOHHOM YacTW. MO3TOMY B OMbITHO - NMPOMbILL-
NEeHHOWN KOMIOHHE TaKkke AvameTpom 1,8 M 1 C TeM e YNCIOM Tapesnok B abcopb-
LIUOHHOW YaCTW KOHYCHbIA 3/1eMEHT Obl/1 YCTaHOB/EH Ha MeCTe 7-0W TapesKu.

Ha puc. 2 npuBefeHa KOHCTPYKLUMA OMbITHO-MPOMBILLIEHHOW KapboHM3aLunm-
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OHHOW KOJIOHHbI [3]. OHa cocTonT 13 abcopbLUMOHHOM YacTh 1, cHabXKeHHO nepe-
KPECTHOTOYHbIMW TapeNibyaTbiMN KOHTAKTHbIMW 3/1EMEHTaMU 2 C MNepenBaMn B
BUAE UMINHAPUYECKMX NaTPYOKOB 3 M KOHYCHbIM 3ieMeHTOM 4. XonoaunbHas 30-
Ha 5 cHab)keHa Lapramm 6 ¢ ropu3oHTa/IbHO TPY6YaTbIMU TENI00O0MEHHbIMU 3Ne-
MeHTamu. Ilogaya rasa u 0TBOA CycrneH3umn 6rkapboHaTa HaTpus U3 KOJIOHHbI OCY-
LLLECTB/IAETCA U3 HUXKHEN Laprun 7.
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Puc. 2. KapboHuM3aLMOHHas KOMIOHHa

CpefHue 3Ha4YeHNs NepechbILLeHNs No BbICOTe abCOPOLMOHHONM YacTu, pa3me-
POB KPUCTANNOB U BNAXXHOCTW 0cafKa, OTUALTPOBAHHOIO B CTaHAAPTHbIX YCNOBU-
X, NONyYeHHble Ha OCHOBaHMM 06CNe0BaHNIA CPaBHMBAEMbIX KOMOHH NPUBELAEHbI
B Tabnuue.

Kak crnefyeT U3 faHHbIX, NpUBEAEHHbIX B Tabnuue, pasfeneHne rasoBoro u
XNKOCTHOIO NMOTOKOB B MECTE «3aBA3KW» KPUCTa/I/IOB B abCOPOLMOHHOI 30He [a-
eT BO3MOXXHOCTb CHM3UTb MEPECbILLEHME B MOMEHT Hayana Kpuctannmsaumm rug-
pokap6oHaTa HaTpus. 3TO NO3BOMNIO MOBLICUTL CPEAHMIA pasMep KPUCTanioB u
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YAYULIUTD MX Ka4YecTBO, UTO NOATBEPXKAAETCA CHUDKEHMEM BaXKHOCTM OCafika rnf-
poKap6oHaTa HaTpus B pe3ynbTarte uibTpauum.

Tabnuua
[aHHble 06cnefoBaHMA KapOOHN3aALMOHHbBIX KOMIOHH
MepechbiLueHue, Kr/m® CpeoHuii | Bnax-
Homepa uapr Hag K3 B abcopbLMOHHO pasmep HOCTb
yacTu (cumTasi CH13y) KpucTansios, | 0cagka,
1 3 5 7 9 | 11 M-107° %
OnbITHO-
npombILWieHHaa konoHHa | 18,5 | 18,9 | 189 | 21,0 | 185 | 84 135 15,5
KonoHHa cpaBHeHUA 18,1 | 18,9 | 1855 | 26,0 | 18,1 | 84 120 16,7
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A0 MNTAHHSA MPO MOXNMBICTb YTUAIBALIT
HAPTOLUWIAMIB LUEBEJTIMMHCBKOI O BIAAINY TT'KH

B cTaTTi HaBefjeHO 3arasibHy XapakTepuUCTUKY HadToLuMaMiB, a TakoX MPeACcTaBleHO XapakTepucTUKy
HadTownamis LLle6ennHcbkoro BIMITKH. HaeegeHo nepenik iCHyHUMX Ha TenepiwHildi yYac MmeToais
yTunizauii HadTownamis. MpeacTasneHo OCHOBM PO3P06aeHOI TeXHONOrIT yTunisauii HadTownamis Lle-
6envHcbkoro BMITKH y Bupo6HMUTBI OyiBeNibHUX MaTepianis.
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