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Crystallization - of solids from solutions or alloys is a mass transfer process based on
Crystallization the transfer of matter between two contacting phase surfaces. That is, it is a phase
transition that occurs when a substance passes from a solution (liquid phase) to a

JOURNAL

process, crystallized product (solid phase). During the crystallization process, impurities
Sucrose, (impurities, impurities) present in a certain amount in working solutions, including
Crystallization sucrose solutions, are always separated from the crystalline product (crystallization).
stage, The crystallization process can occur only in supersaturated (supersaturated)
Mechanical solutions. Therefore, the formation of crystallization centers and their growth is
circulator, possible only if the thermodynamic potential of pure sucrose crystals at the end of the

process is lower than before the start of crystallization. The driving force of the
sucrose crystallization process and the main factor determining the crystal growth rate
is the concentration difference between two immiscible phases - that is, the substance
in the supersaturated solution (a solution with a concentration higher than the
equilibrium concentration of this substance at a given temperature) and the substance
on the crystal surface.

The crystallization of sucrose from saturated sugar solutions, which occurs in
vacuum apparatuses (including those operating cyclically), is a physicochemical
Subject area: process, a very complex heat exchange process and can be influenced by various

factors - for example, the concentration of the solution at a certain time, the
. temperature ranges, and the residual pressure in the vacuum apparatus. These factors
Physical, can be described by the corresponding dependencies (i.e., mathematical
Mathematical and | relationships). The crystallization process of sucrose fully enters the second stage of
Technical Sciences crystal growth only when the crystallization centers capable of growth "solidify" and
the growing crystals reach a certain size. Simultaneously with the crystallization

Thermodynamic
potential

Research field: process of sucrose, its decomposition under the influence of high temperature also
occurs. In addition, in parallel with the crystallization of sucrose, various by-products
Chemical are formed as a result of the interaction of reducing sugars, coagulation or

decomposition of organic compounds (non-sugar substances), as well as the

Engineering crystallization and recrystallization reactions of sucrose.
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Acar sozlor: ANNOTASIYA

Mbohlullardan vo ya arintilordon bork maddalorin kristallasmasi, maddonin iki tomasda

JOURNAL

Kristallasma olan faza sothi arasinda 6tiiriilmosine osaslanan kiitlo 6tiiriilmasi prosesidir. Yoni, bu, bir
. maddonin mahluldan (maye fazadan) kristallasmis mohsula (bark faza) kecdiyi zaman
prosesi, A . :
bas veron faza kegididir. Kristallasma prosesi zamani saxaroza mohlullar1 da daxil
Sa)_(aroza’ olmagqla, ig¢i mohlullarda miisyyon migdarda mévcud olan ¢irklor (qarisiglar, ¢irklor)
KTIStaHa$_ma homigo kristal mohsuldan (kristallagma) ayrilir.
morholosi, Kristallasma prosesi yalniz haddinden artiq doymus (haddinden artiq doymus)
Mexaniki mohlullarda bag vero bilor. Buna goro do, kristallasma morkozlorinin amalo golmasi vo
sirkulyator onlarin bdyiimasi yalniz prosesin sonunda tomiz saxaroza kristallarinin termodinamik

potensiali kristallagma baslamazdan ovvelkindon daha asagi oldugda miimkiindiir.
Saxaroza kristallagma prosesinin harokatverici qiivvasi hesab edilon va kristal boyiimo
slirotini toyin eden osas amil olan iki qarismayan faza - yoni haddinden artiq doymus
mohluldaki  madds  (miioyyon bir temperaturda bu maddonin tarazliq
konsentrasiyasindan yiiksok konsentrasiyaya malik mohlul) va kristal sathindoki madde
arasindaki konsentrasiya forqidir.

Vakuum aparatlarinda (tsiklik igloyonlor do daxil olmaqla) bas veran doymus sokor
mohlullarindan saxarozanin kristallagmasi fiziki-kimyovi bir prosesdir, ¢ox miirokkab
bir istilik miibadilasi prosesidir vo miixtalif amillordon - masslon, miioyyon bir zamanda

ho- mohlulun konsentrasiyasindan, temperatur diapazonlarindan vo vakuum aparatindaki
Saha: qaliq tozyiqdon tasirlona bilor.
Bu amillor miivafiq asililiglarla (yani riyazi olagoslorlo) tosvir edilo bilor.
Fizika-Riyaziyyat Saxarozanin kristallasma prosesi yalniz boyiimoya qadir olan kristallasma markozlori
; "barklogdikda" va boyiiyan kristallar miioyyan bir dlgiiys ¢atdiqda kristal bdyiimasinin
Vo Texnika | o™ . . ; o :
. ikinci morholasino tam olaraq daxil olur. Saxarozanin kristallasma prosesi ilo eyni
Elmlari vaxtda, yiiksok temperaturun tosiri altinda onun pargalanmasi da bag verir. Bundan
Tedqiqat sahasi: | olave, saxarozann kristallagmasi ilo paralel olaraq, reduksiyaedici sokorlorin qarsiliqh
tosiri, lizvi birlogsmolorin (sokorsiz maddslorin) laxtalanmasi vo ya pargalanmasi, eloco
do saxarozanin kristallagma va yenidon kristallasma reaksiyalari naticasinds miixtalif
olava mohsullar amols galir.

Termodinamik
potensial
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KuarwueBsbie cioa: | AHHOTAIUA
Hpouecc Kpucrajnmsanuss TBepIbIX BEIIECTB M3 PAcTBOPOB MIM CIUIABOB — 9TO IIPOLIECC
KPUCTA/UIN3ALIH, MacCONepeHoca, OCHOBAHHBIH HA NEPEHOCE BEIIECTBA MEKAY ABYMA KOHTAKTHPYIOLIMME
noBepxHocTsIMU (a3. To ecTb 910 (a30BbIil epexo, NPOUCXOAAIINI PH IEPEXO/IE BEIIECTBA
Caxap03a, n3 pacTBopa (3KMIKOH (asbl) B KpHUCTAIIM30BaHHBII NPOAYKT (TBEpAYIO (asy).
Cragus B nporecce kpucrammsanuu npumecu (CMeCH, IPHMECH), IPUCYTICTBYIOIIHE B
KPUCTAIUIN3AIINH, OIPE/ICNICHHbIX KOJIMYECTBAX B pabOYMX pacTBOpax, BKIIOYAs PACTBOPBI Caxapo3bl, BCErna
o OTAEJISIOTCS OT KPUCTAIUIN30BAHHOIO TMPOIYKTA (KPUCTAIIN3ATA).
Mexanmaeckuit [pouecc KpucTaJUIU3aLUKU MOXKET HPOUCXOJUTH TOJIBKO B MEPECHILIEHHBIX PAacTBOpaXx.
HUPKYJIATOP, CnenoBaTenbHO, 00pa30BaHKE LIEHTPOB KPUCTAIIM3AIMU M UX POCT BO3MOXKHBI TOJIBKO B TOM
TepMOILI/IHaMI/IIleCKI/If/'I ciy4ae, €CIM TEPMOJMHAMMYECKUI MOTEHIMAl YHUCTHIX KPUCTAJIOB Caxapo3bl B KOHIE
mpolecca HIDKe, YeM JI0 Hayaja KpucTaum3auuu. JIBmxymelt cuiioif npouecca
TOoTeHIHAT KPUCTAUIM3aLUM  CaXapo3bl  CUMTAETCS  pPa3sHMIA  KOHLEHTpALMH  MEeXAy  JABYMs
HECMELINBAIOIIUMUCA (a3aMu — TO €CTh BEIIECTBOM B IIEPECHIIICHHOM pacTBope (pacTBope ¢
KOHIICHTpAIMel BEIIIe PaBHOBECHOW KOHIIEHTPALWM STOTO BEIIECTBA HPU OMNpEACTICHHOU
TeMIIepaType) U BELIECTBOM Ha MOBEPXHOCTH KPUCTAILIA — U SBIISICTCS OCHOBHBIM (haKTOPOM,
OIIPEIEIISIOINM CKOPOCTb POCTA KPUCTAILIOB.
Obmacrp Kpucrammmsamnus caxapo3bl U3 HACBIIIEHHBIX PAacTBOPOB caxapa, MPOUCXOASIIAs B
HCCJIe0BaHVA: BaKyyMHBIX YCTAaHOBKaX (BKIIFOUast pabOTAOIINE IUKITHYECKH ), PEICTABISET CO00i GHu3nKo-
XMMHYECKHH IPOLEecC, OYeHb CIIOMKHBIA IpolLecc TermIooOMeHa, U Ha HEro MOTYT BIHMATH
pasnuyHble (haKTOphl — HAaNpHMep, KOHLEHTPALMs PAacTBOPa B ONPEACICHHBI MOMEHT
CDI/I3I/IK&, BPEMEHH, JMANa30Hbl TEMIIEPATyp M OCTaTOYHOE IABJICHHE B BaKyyMHOW YCTaHOBKE. JTH
MaTeMaTuKa W | (PaKTOpBI MOTYT GBITH ONIHCAHBI COOTBETCTBYHOIIMMH 3aBHCHMOCTSMH (T.€. MATEMATHICCKUMH
coorHoueHussMu). IIporece KpucTaIM3alMU caXapo3bl IMOJHOCTBIO NEPEXOIUT BO BTOPYIO
TCXHUYCCKME HAYKH | cragmro pocTta KPHCTAILIOB TOIBKO TOT/A, KO KPHCTATITH3AHOHHbIE IEHTPHI, CIOCOBHBIE K
Haquaﬂ 00J1aCTh: | POCTY, «3aTBEPIEBAIOT», & PACTYNIME KPUCTAUIBI [OCTHTAIOT OMNPEIENEHHOTO pasMepa.
OJIHOBPEMEHHO ¢ MPOLIECCOM KPHCTAUIU3ALUH CaXapOo3bl IPOMCXOIUT TAKKE €€ Pa3IoKeHUe
Mojl BO3ZecTBUEM BBICOKMX Temmeparyp. Kpome Toro, mapamiensHo ¢ KpucTaJulu3anueit
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MHKCHEpHUsI PEIyUMPYIOIINX  CaXapoB, KOAry/UIMH MMM DA3TOKCHHS OPTaHHIECKHX COEIMHCHUI
(HecaxapHbIX BEIIECTB), a TaKKe PEAKUUH KPUCTAUIM3ALMU U IEPeKPUCTAIIM3ALNI
caxapossl.
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1.Giris

Vakuum-aparatlarda (o cumladon dovri foaliyyst gOstoran) bas veron saxarozanin
doymus sokar mohlullarindan kristallagsmasi fiziki-Kimyavi bir proses olub, ¢ox mirokkab
bir istilik mubadilesi prosesidir vo ona muxtalif amillor tosir gostora bilor — masalan,
muayyan bir dévrdoe mohlulun konsentrasiyasi, temperatur sahalori vo vakuum-aparatdaki
qaliq tozyiq kimi.

Bu amillor uygun asililiglarla (yani riyazi olagslorls) tasvir oluna bilor. Saxarozanin
kristallagsma prosesi tam gokilda Kristal bdytmasinin ikinci marhalasine yalniz o zaman kegir
Ki, bdyumoys qadir kristallasma morkozlori “mohkomlonsin” vo bdylyan kristallar
muiayyan Olculors gatsin [JIebenena, 2013].

Saxarozanin kristallasmasi prosesi ilo eyni zamanda, yUksok temperaturun tosiri altinda
onun pargalanmasi da bas verir. Bundan alava, saxarozanin kristallasmasi ilo paralel sokildoa
reduksiyaedon sokarlorin garsilighi tasiri naticasinde mixtolif yan mohsullarin amalo
golmasi, orqanik qarisiglarin  (sokor olmayan maddoalorin) koaqulyasiyasi vo Yya
parcalanmasi, hamginin saxarozanin kristallagsmasi va rekristallasmasi reaksiyalar1 da gedir
[[Terpor u ap., 2011].
2.Maqgsad

Saxarozanin kristallasma prosesino yalniz fiziki parametrlor — mohlulun (sokor
mohlulunun, utfelin) 6zlullyd, tomizliyi, konsentrasiyasi, miihitin temperaturu vo digoar
amillor deyil, hom do hidrodinamik parametrlor — vakuum-aparat daxilinds utfelin dovrani,
yani muhitin harakoti vo garigsmasi tasir gostors bilor. Bu amillorin saxarozanin kristallasma
prosesina daxil edilmasi mexaniki va ya hidrodinamik ddvran sistemlori ilo tochiz edilmis
vakuum-aparatlarin istifadosi hesabina hoyata kegirilir. Belo qurgularin osas ustinluyu
ondan ibaratdir ki, I kristallasma morhoalasindoki utfelin qatilagdirilmasi ti¢iin 106,6-107,7
°C temperaturda olan ikinci doracali buxardan (mosalon, bes korpuslu buxarlandiric
qurgunun IV korpusundan va ya dérd korpuslu qurgunun III korpusundan alinan buxardan)
isitmo buxar1 kimi istifado etmok mumkundur. Bu isa ddvran sistemlori (sirkulyatorlar)
olmayan vakuum-aparatlarda hoyata kegirilo bilmir [CnaBsiackwuii, 2012].

Real texnoloji prosesds, ogor vakuum-aparatin konstruksiyasinda dévran sistemi
nozordo tutulubsa, bu, aparatin qizdirllmasinda buxarlandirict qurgunun tozyiqi bir pillo
agag1 olan ikinci dorocali buxarindan istifado etmays imkan verir. Naticods istilik 6tiirma
omsalinin artmasi hesabma utfelin qatilasdirilma (bisirma) muddoatini azaltmaq
mumkundur:

I kristallasmada — 20 %,

II kristallasmada — 30 %,

IIT kristallasmada iso — 50 % azalma miisahids olunur.

Bu istigamatdo aparilan todgigatlar naticesinds I kristallasma marhalasinda utfelin
alinmasinin yeni isulu yaradilmig vo istehsalata totbiq edilmisdir [CnaBsiackuii, 2007].
3.Isin aparilma metodikasi

Hazirlanmis I kristallasma morholasinin utfelini alma tisulu kristallasma markazlori Kimi
ana (bas) utfeldon istifadoni nozords tutur [CnaBsuckuii, 2007]. Bu texnologiyaya oasasan,
ana utfel soyuducu kristalizatorda sokar sarbatindon hazirlanir va onun tarkibinds 75-78 %
quru madds olur [Sakil 1].

Ik morholodo 75-78% quru madds torkibli sorbot gebul qabi 3-don soyuducu
kristallagdiriciya 2 otiiriiliir. Bu kristallagdirici qarigdirma qurgusu va istilik mibadilasi
sistemi ilo tochiz olunmusdur [I1ITanrees, 2014].

Sarbat 1,1 doyma daracasina (yani haddindan artiq doymus vaziyyots) catdiqda, 1 sayli
¢ondan 0,010-0,015 mm ol¢llu kristallar ehtiva edon baslangic (maya) pasta olava edilir.
Daha sonra soyutma prosesi davam etdirilir, doyma saviyyasi 1,05-1,10 intervalinda sabit
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saxlanilir vo kristallasan siispensiyanin intensiv qarigdirilmasi aparilir. Bu soraitdo Kristallar
0,120-0,160 mm 6lgliys godar boyudilir vo alinan siispensiya buxarlandirici aparat 4-don
5 sayli ¢ono otiriiliir. Oldo olunan ana utfel birlosmomis (konglomerasiya olmayan)
saxaroza kristallarindan ibaratdir vo onlarin 6l¢iilari yiksok daracads barabar olur.

Sonra ana utfel (bas utfel) tozo sorbat vo Il vo III kristallasma marhalalorinin mohsul
kristallagmalarindan alinan saflagdirilmis sokar ilo qarisdirilir. Alinan garisiq I kristallasma
morhalasinin vakuum-aparatina doldurulur — bu zaman aparat, buxar kamerasinin biitiin
isitma sathini tam Ortacok Saviyyaya godar doldurulur.

Kameranin qizdirilmasi tigiin 105-110°C temperaturda olan ikinci daracali isitma
buxarindan istifado edilo bilor, lakin bu, yalmiz vakuum-aparatda dovran sistemi
(sirkulyator) mévcud oldugda mimkiindiir. Ana utfelin kristallasma markoazlori kimi
istifadasi, onlarin formalasmasi vo bdylmasi ti¢lin optimal sorait yaradir.

b4 Ve

£

Sakil 1. Ana utfel saklinda kristallik mayani alda etmaya xidmat edon qurgunun sxematik

tosviri: 1 — maya pastas: iigiin ¢an; 2 — kristallizator-soyuducu; 3 — sarbat gabuledicisi; 4 — vakuum-
aparat; 5 — maya suspenziyast titin ¢anlar.

Totbig olunan sxem — yani ana utfelin klerovka vo sorbatlo qarigdirilaraq vakuum-
aparata daxil edilmasi — utfelds yeni kristallasma markazlorinin yaranmasini demak olar
ki, tamamilo aradan qaldirr, lakin eyni zamanda kristallarin sonraki boytiimasi U¢un tolob
olunan biitiin soraiti tomin edir [Filho, 2012].

Ana utfelds saxaroza kristallariin optimal dl¢ulori, mioyyan bir zamanda kristallasma
prosesing tosir edon miixtalif gostoricilordon asili olaraq, miiayyan fraksiyaya aid, bir-biri
ilo birlosmoyan (yoni konglomerasiya etmoyon) saxaroza kristallarinin sayinin neco
doyisocoyini hesablamaga imkan veran riyazi tonlik osasinda aparilmis hesablamalar
noticosindo mdioyyon edilmisdir: Burada, a(m:, mz) — kristallarin qarsiliqlt birlogsmo
prosesinda istirak edon kitlodon asili olaraq doyison amsal; T — zaman; y —amsal; N — vahid
hocmdaki kristallarin sayi, No = n L?; L — kristalin uzunlugu; r — saxaroz kristallarinin
birlogsma intensivliyins onlarin radiusunun necs tosir etdiyini gostoran amildir.

Toqdim olunan noazari model muxtalif soraitlords kristallarin birlosma prosesini oks
etdirir vo kristal asasin texnoloji xtsusiyyatlorini, eloca do homin asasda I kristallasma
morholasinds utfelin qatilagdirilmasinin (hall bisirilmo) texnoloji sartlorini miayyan etmok
ucln istifads olunmusdur. Bu naticalar artiq eksperimental yolla tosdiglonmisdir. Sokil 2-do
saxaroza kristallarinin birlogmo prosesinin onlarin 6lgiisiindon asili olaraq doyismasi
naticalori tosvir edilmisdir.
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Sakil 2. Saxaroza kristallarinin birlosmayan nisbi sayimin kristallasma miiddatindan astliligi (maya
kristallarmmin miixtalif 6lgllarinda, mm): 1 —0,200; 2 — 0,160; 3 —0,140; 4 - 0,120; 5-0,110; 6 — 0,100.

Sokildon goriindiiyii kimi, saxaroza kristallarinin birlosma prosesinin intensivliyi ana
utfelin kristallarinin 6lgiisii 0,120 mm-don az olduqda artir. Lakin eyni zamanda, ogor
kristallarin 6lgiisii 0,160 mm-don ¢ox olmaga baslayarsa, utfelin soyudulmasi zamani
kristallagdiricida yeni kristallasma moarkozlorinin yaranma ehtimali artir vo eyni vaxtda —
ana utfello birlikdo daxil edilon saxaroza kristallarinin bdyiima Sirati azalir. Saxaroza
kristallarinin radiusu 0,120-0,160 mm intervalina ¢atdiqda, onlarin birlogsmo ehtimali 8 %-
doan ¢ox olmur [IlItanrees, 2004].

Olavo olunmus ana utfel kristallarin boyiidiilmesi (artirilmasi) 72,0-76,0 °C
temperaturda, qatilasdirlan utfelds quru maddolorin 88,5-90,0 % konsentrasiyasi saraitinda,
sirkulyatorlu vakuum-aparatinda hoyata kegirilir [loelovich, 2020].

Kristallarin boyiidiilmasi prosesinds utfelin temperaturunun 72,0-76,0 °C intervalinda
doqiq saxlanilmasi, kristallagma prosesinin maksimum siiratlo aparilmasi tolobindon irali
galir [Sokil 3]. Bundan slavs, bu rejim utfelin kristallararas1 mahlulunun daha samarali
sokilda tilkonmasins va saxarozanin termal itkilorinin azaldilmasina imkan verir [Ensinas et
al., 2015]. Sirkulyatorlu vakuum-aparatlardan istifads, xususilo gatilagdirmanin son
morhalasinds vacib olan utfel kiitlosinin daha intensiv garigdirilmasini tomin edir [Grisi et
al., 2012].
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Kristallagsma miiddati, daq

Sakil 3. Kristallagma zamani utfelin temperaturunun dayismasi

Toqdim olunan Gsulda mexaniki sirkulyatorla tachiz edilmis BA2-B-60 tipli vakuum-
aparatdan istifado olunmusdur. Bu aparat yerli sokor zavodlarinda I, II vo III kristallagsma
morhalalarinin utfellorinin alinmasi {igiin nazards tutulmusdur [Sokil 4].
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Vakuum-aparat — daxilina qurasdirilmis buxar kamerasi vo qarisdirict qurgu olan, st
hissasindo genislonon (utfel sathi Gzarinds) sahoys malik silindrik saquli gqab soklinda
konstruksiya olunmusdur [Semenov et al., 2021].

Aparatin 2sas texniki gostoricilori asagidakilardir:

- Utfel Gzrs faydali tutumu — 40 m3;

- Sirkulyator valinin firlanma tezliyi — 30—60 dovr/daq;

- Elektrik muharrikinin qurasdirilmis giicii — 45 kVt;

- Vakuum-aparatin gévdasinda is¢i tozyiq — 0,08-0,09 MPa;

- Buxar kamerasinda is¢i buxar tozyiqgi — 0,343 MPa;

- Hazir utfelin kiitlosi — 60 ton;

- Aparatin kiitlasi — 39 min kg;

Qabarit olgulari:

a) hunddrlayd — 9195 mm;

b) diametri — 4525 mm.

Mexaniki sirkulyatorla tochiz edilmis vakuum-aparatda ikincil qizdirici buxarin
istifadosi imkanlarinin  yronilmasi  Uzro oldo olunmus eksperimental molumatlar
gOstormisdir ki, 105—110°C temperatur intervalinda olan buxardan istifado zaman1 utfelin
qatilagdirilmasi (hall bisirilmasi) U¢lin an alverisli sorait yaranir. Bu sorait saxaroz itkilorinin
minimum saviyyads olmasi ilo Xarakterizo olunur [Tkachenko et al., 2020].

Gostorilon temperatur intervalinda olan ikincil qizdirict buxar bes korpuslu
buxarlandirma qurgusunun IV korpusundan gotiiriilmisdiir. Sarbatin klerovka (tomizloma
mohlulu) ilo birlikds son ¢akilmoalori(nasosla) dayandirildigdan sonra, holl bisirilan
(qatilagdirilan) utfelo onun 6ziiniin ikinci sirasi oalave edilir vo qatilagdirma prosesi quru
madds miqdar1 93,0-93,5% olana gadar, 66—72°C temperaturda davam etdirilir [Sokil 4]
[Semenov et al., 2021].
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Sakil 4. Mexaniki sirkulyatorla tachiz edilmis BA2-B-60 tipli vakuum-aparati: 1 — buxar kamerasi; 2 —
govda; 3 — slirgu; 4 — garisdirict qurgu; 5 — isasalma stirglsi

Vakuum-aparatdan bosaltmadan avval qatilagdirilmis utfel onun 6ziiniin birinci sirasi ilo
qarigdirilaraq quru madde miqdart 92,0-92,5% Qodor axiciligi artirilir. Belo texnoloji
sxemin — yoani I kristallasma morholasins aid utfelin ikinci sirasindoan son doldurmalarda
istifado olunmasimin — tatbiqi kristallararas1 mohlulun maksimum doracads tlikonmasini
tomin edir vo bununla da sokor ¢ixisin1 (mohsuldarligi) artirir. Bundan slavs, utfelin hall
bisirilmasi prosesi vo onun kristallasmasi zamani saxarozanin yenidon kristallagmasi
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mohsullarinin imumi miqdarinin azalmasi hesabina istehsalatda sokor itkilori do azaldilir
[loelovich M., 2015].

Utfelin son qatilasdirilmasi marholasinds temperatur rejiminin 66,0-72,0°C intervalinda
ciddi sokilds saxlanilmasi, kristallararast mohlulun 6zliiliiyiiniin temperaturdan asili olaraq
doyismasi ilo izah olunur [Sokil 5]. Qrafikdon goérinduyd Kimi, mshz bu temperatur
intervalinda utfel daha harokatli olur, prosesin 6zu surstlonir vo kristallararast mohlulun
maksimum daracads tlikonmasi tiglin optimal sorait yaranir. Bununla yanasi, I kristallasma
morhalasins aid utfelin axiciliginin onun 6ziiniin birinci sirasi hesabina artirilmasi sayasinda
omoalo galmis saxaroza kristallarinin hall olmasinin (arimasi) demak olar ki, tamamils garsisi
alinir.

Hazir olmus I kristallasma moarhoalosins aid utfel dovri foaliyyatli sentrifugalarda emal
edilir va naticados ag sokar, birinci va ikinci siralor alds olunur [Mesa & Castro, 2020].
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Sakil 5. Doymusg sakar mahlullarinin ozliliiyiiniin temperaturdan va tamizlik daracasindan asililigi

4.Natico

Saxarozanin kristallagma prosesinin toklif olunan isulla aparilma sxemi togdim
edilmigdir. Toklif olunan va artiq molum olan kristallagma tisullari ilo aparilmig proseslorin
naticolorini praktik olarag miigayise etmok iigiin I kristallasma marhoalasine aid utfelin vo ag
sokarin asas gostaricilori cadvalds togdim olunmusdur.

Mogalodo toqdim olunan molumatlardan, o cimlodon iki Gsulun migayise
naticalorindoan belo gonasts galmoak olar ki:

1. birincisi, toklif olunan tGsulda mévcud tsulla migayisads utfelin qatilagdirilmasina
Vo sentrifuqalanmasina xeyli az vaxt sarf olunur;

2. ikincisi, kristallararast mahlulun daha doarin tikenmosi bas verir ki, bu da 6z
nOvbasinds saxarozanin imumi itkilorinin azalmasina (¢ahrong kutlasina gors 0,03-0,05 %)
Vo onun ¢ixiginin artmasina (1,87 %) sabab olur;

3. Tlgiinciisii, eyni anda ag kristallik sokorin fiziki-kKimyoavi gostoricilori do bir godor
yaxsilagir.
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