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Tozsokilli materiallarin donovarlosdirilmosi prosesi miirokkob fiziki-mexaniki proses olub,
miixtolif tosadiifi vo fiziki hadisalorlo miisayist olunur. Bu hadisslora qranulomslogalmo markazlorinin
yaranmasl, qranullarin 6z aralarinda vo qranulla aparatin divar1 arasinda qarsiligh tesirlor, mexaniki
tosir, slirtiinmo naticasinde qranullarin  dagilmasi, xarici qlivvelorin tosiri altinda qranullarin
sixlagdirlmas:t vo s. aiddir. Beloliklo, c¢oxlu  sayda miixtolif qiivvalorin tosirine osason
granulomalogalmo prosesi tosadiifi vo stoxastik xiisusiyysto malikdir. Bu iso qranullarin amoalo galmasi
zamani onlarm miixtalif dl¢iiloro malik olmasi, alagslondirici maddonin damcilarnin tosadiifi 6lgiilori
vo granullara tosir edon qiivvelorin xassolori ilo olagodardir. Bununla bagh olarag, amalo golon
granullarin aparatda paylanmasi xiisusiyyati vo tosadiifi xarici qilivvalarin tosirindon siirtiinmo vo
dagilmasi noticosindo sixlagdirilmasini vo yeyilmasini nozors alan aparat boyunca doyismosi vo
bdylimasi mithiim ohomiyyst kasb edir. Tozsakilli materiallarin donovorlogdirilmosi prosesi kiitlo
miibadilasi proseslori ilo miirokkoblogmis fiziki-kimyovi hadisalors aiddir [1, 2].

Silindrik denovarlosdiricilordoe granulomalogalma prosesi tozun ayri-ayri hissaciklorinin vahid
sistemo (qranula) olagolondirici madds vasitasilo birlosmasindon ibaratdir vo asagidaki morholorlor
miioyyon edilir: 6zokomalogolma vo qranulun biitovlikklo tamamlanmasma qoador hissociklorin
laylanmasi; diyirlotms tisulu ilo granullarin sixlasdirilmasi; qranullarm bir-biri vo aparatin divar ilo
mexaniki siirtiinmasi naticosindo formalasmasi; granullarin xirdalanmasi va s. [3, 4].

Molumdur ki, molekulyar diffuziyanin siirotine donavarlosdirilon hissaciklorin hacmi vo
qurulusu mithiim tosir gostorir [5-7]. Lakin burada homin parametrlors xiisusi olaraq baxilmir vo
granulomologalma prosesinin inteqral gostaricisi — molekulyar diffuziya omsali (D) nozars alinir.

Vahid granulun amolo golmosi zamani onun saxlama qabiliyyati biitdvliikle slagslondirici
maddonin qatiliginin radial istigamatdo paylanmasi ils toyin olunur. ©lagolondirici fazanin radial
istigamatda Otiiriilmasi molekulyar diffuziya tonliyi ilo ifads olunur:
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olar. Burada C, vo C: - olagelendirici, namlondirici vo neytrallagdirict mahlulun hazirk: qatilig

vo onun ilkin qiymati; r-qranulun hazirki radiusu; r, — retur hissociklorin 6l¢iisii; jo — diffuziya
axini; t — zamandir.
(3) tonliyino $=rC daxil etdikds asagidaki tonliyi ala bilorik:
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mahlulun verilma rejimindan asililig
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Noticoado [1] tenliyinin hoalli asagidaki kimi alinir:
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ur
C,=0 vo r = r¢ oldugda granulomologolmo prosesi tamamlanirsa vo qranulun sothi
tizorinds olagslondirici maddonin qatilig1 sifra barabor olursa, o zaman asagidaki ifado amolo
golir:
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(6), (7) tonliklorindon vo sakil 1-don goriiniir ki, qranulun tamamlanmasina slagolondirici
maddonin ilkin qatiligt vo retur hissaciklorin Ol¢lisii miithiim tosir gostorir. CS artdiqca (Aq

azaldiqca) qranulun tamamlanmasit onun boylik radiuslarinda, Cg azaldiqca iso onun kigik

radiuslarinda miisahidos olunur. Qranulun son 06l¢iisii returun hissociklorin 6l¢iisiine vo onun
granulda qalma miiddatino diiz miitonasibdir. Sokil 1-don goriindiiyii kimi, su hissaciklorinin
ilkin qatiliginin kigik olmasi granullarin standart olgiilora (1-4 mm) ¢atmasina imkan vermir.
Lakin suyun qatiligm artirdigda qranullarin = Olgiilori  haddindon  artiq  bdyiiyarok
yumagamalogalmaya sobab olur. Boylik maraga sabab olan — suyun verilmosinin dovretdirmokls
verilma (ragsi) rejimidir:

C,(rt),., = Acosat (8)

burada A vo w — ragslorin amplitudu vo tezliyidir.
(1) tonliyini (8) tonliyinin sorti ilo hall edok. Bunun iigiin onu (4) tonliyi soklinds, (8)
tonliyini iso - asagidaki sokildo yazaq:

9(r ,t)=r - Acosat =r A" i=+/-1
(4) tonliyinin hollini agagidaki sokildo aparaq: ,9(r,t): r-Ae“ + ft  Son ifadoni (4)

1 .
tonliyino daxil etdikde: a® = ) S, B =1w almar. Beloliklo, adobiyyat [7] dolillorino osason

w . w
=% .|[— +1,|— | alangq.
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Belo olan halda mohdudiyyat sortlorine nazoran asagidaki ifadoni aliriq:
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[lkin isaraloro kegdikdo alariq:
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m = r/r, doyisonini daxil etdikds asagidaki ifadoni aliriq:
L (m-1y, |
C,(m, t):ée 2D -cos{\/%(m—l)rr + at (9)
m

Ragslorin amplitudu eksponensial qanuna osason azalir (Sok.2).

A(m):%exp{— J%m—l)n}

T=0oldugda C,=C’ vo A =C. -dir. Son dlgiiys catdiqda r=ry va t=t; qranulun sothi
izorindo suyun miqdar1 (qatihigl) sifira borabordir, yoni C,(ri, t)=0 va (9) tenliyindon:

COS{1 /%(m —1)rr — ot } =0 alariq. Ona uygun golon sort asagidaki kimi olur:

@ 7m
D (m-1)r, — at, > (10)
burada n — rogslorin sayidir.

Sonaye donavarlogdiricilorinda superfosfatin standart qranullarinin 6lgtilori 1-4 mm-dir.
(10) tonliyindaki ry asagidak: sokilde olduqda:

n + ot
1<r =r + %% <y (11)

5 | @
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rogslorin optimal giymaotlorini @ vo ya rogslerin dévriinii T = 277 @ toyin etmok olar.

c,/c

1 1,4 1,8 2,2 26 n/Mma

Sak. 1. As-in miixtalif qiymatlarinda, nomlasdirici-neytrallasdiriCt - alagalandirici maddanin qranulda
paylanmasimin qatiligi: 1-A,=0; 2- A; =0.2; 3-A; =0.6;4-A; =1.0;5-A; =1.2
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(11) tonliyinds gevrilmo apardiqda alariq:
1,414 m+aot, 1,414
2 —(1-r)< k<2 (4-t,
o T S
Retur hissaciklorin 6lgtilorini r,=0.5 mm qobul etdikdo, asagidaki tonliyi aliriq:
0,707 LM+ at, < 4,95
yD  Jo D
Beloaliklo, ragslorin optimal tezliyi diffuziyanin zamanindan vo diffuziya omsalindan
asihidir: wt;, = mn olduqgda

(12)

0.707 495
<

= =
N “ JDt;

Sonuncu hal ii¢lin dispersiya agsagidaki kimi tayin olunur:

i a)t

o =[(r, - p, N dt=["|r + - 4,
5 [ @
| 2D _

burada - gqranullarin orta dlgiisiidiir.
Toromoani m-ya gors toyin etdikds vo sifra borabor etdikds tezliyin vo rogslorin dvriinun
optimal qiymatlarini toyin etmak olar:

dt (13)

2, —1,) D,
a)opt. = 2 ! Topt. = 2 (14)
Dtk (/ua - rr)
(14) tonliyo osason rogs tezliyinin rogqs rejimini hoyata kegiron sonaye prosesinin
idarsetmo sistemi tamamlanmis qranullarin minimum dispersiyasini tomin edir. Bu da 06z
novbasindo ehtimal olunan sixligin paylanma funksiyasmin sahesini P_ (r,t):ll (\/ 270 )

kicildorak, standart qranullarin ¢iximini artirir.

Sak.2. Nomlosdirici-neytrallasdirici-alagalondirici maddanin qatiliginin ragsi rejimda dayismasi:
B A . Sp (M-
m

1 . 2—Cg4(r,t)=Acosat; 3-Cg(r,t)
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PE3IOME
®OPMUPOBAHUE I'PAHYJI MUHEPAJIbHBIX YIOEPEHHUH B
HUWJINMHIAPUYECKOM I'PAHYJISITOPE B 3BABUCUMOCTHU OT PEXKUMOB
MNOJAUYM CBS3YIOHIEI'O PACTBOPA
Cameonu B.M.

Knwouesvie cnosa: cpamynuposanue, nopowKoooOpasmvie Mamepuanvl,  MuHepalbHble
Y0obpenusl, 3a6epuleHHOCIb, MOBAPHASL PPAKYUSL.

B crarbe paccmaTpuBaeTCs TPOIECC TPAHYISANHUUA ITOPOIIKOOOPA3HBIX MaTepUaioB B
MWIMHAPUYECKOM arapare ¢ Y4eTOM KOJICOATEIbHBIX PEKUMOB TOJaYll YBIKHSIOMICH W
HEUTpATU3YIOIMIeH >KUJIKOCTH. YCTaHOBIIGHO, YTO CHCTEMa YIPABICHHUS  IPOMBIIUICHHBIM
MPOLIECCOM, pealu3yionias KojeOaTeNbHBI PEeXKUM C ONTHUMAlbHOW YacTOTOW KoJeOaHWiA,
obOecrieurBacT MUHUMYM JUCTIICPCUU IS 3aBEPIICHHBIX TPAHYJT W YBEIUYHBACT BBIXOJ
CTaHJapTHOTO MPOIYKTA.

SUMMARY
FORMATION OF GRANULES OF MINERAL FERTILIZERS IN CYLINDRICAL
GRANULATORS DEPENDING ON THE MODES OF THE BINDING SOLUTION
Samedli V.M.

Key words: granulation, powder-like materials, mineralfertilizers, completeness,
commodity fraction.

The process of granulation of powdered materials in cylindrical apparatus, taking into
account the oscillatory modes of supplying moisturizing and neutralizing liquid has been studied.
It has been established that the industrial control system process that implements an oscillatory
mode with an optimal frequency fluctuations, provides a minimum of dispersion for completed
granules and increases the yield of the standard products.
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