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ALUNIT FiLiZiNIN EMALINDAN ALINAN MOHLULLARDAN
QALLIUM VO VANADIUMUN QATILASDIRILIB CIXARILMASI
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Acgar sézlar: alunit, vanadium, gallium, konsentrat, ahang siidii

Mogalada alunit filizinin galavida hall olmasindan alinan aluminatli mahlullar
sulfat tursusu ilo morholsli neytrallagsdirmaqla avvalca AI(OH)s;, sonra ise Ga(OH)s-in
ayri-ayr1 ¢okiintiilorinin soraiti arasdirilmigdir.

pH-1 12.5-13.8 arasinda dayison galovili aliiminat mahlulu 1IN sulfat tursusu ilo
pH=9-9.5 -5 ¢atdirmagla avvalco 90%-o kimi aliiminium hidroksid, daha sonra iso
tursu ilo neytrallagdirmani davam etdirorok pH-in 6.8-7.5 giymotinds 90-98% -5 godor
gallium hidroksidin ¢6kmasine naol olunmusdur. Galliumlu konsentratda qalliumun
kiitlo pay1 0.25%-2 godar yiiksalir. AI(OH); va Ga(OH); ¢okiintiilori ayrildigdan sonra
alinan mohlulu gaynama temperaturuna geder qizdirib vo 30-40 °C-o kimi soyutmagla
ondaki Na,SO, va K,S0, duzlarmin kristallar1 ¢okdiiriiliir. Vanadathi mshlulu 80-90 °C
temperaturda 3 saat miiddatinds ohang stidii slavs edib garigdirmagla (Ca0O:V,0s= 15:1
kiitla nishati) Cas(VQOy,), ¢okdiiriiliir. Alinan ¢okiintiido V,0s-in kiitls pay1 2.4-3.0% -2
¢atmig olur. Sonuncu (NH,4),SO, ilo NH,VO; soklinds ¢okdiiriilmiis va naticads onun
550 °C quzdirilmaqla par¢alanmasindan 98.5%-o kimi tamizlikda V,Osalmag olur.

A.X.Ocmanosa, 3.A,/icabéaposa, C.X Kanaumapoea, I' U Anviannot

KOHAEHCALUA U YIAJIEHHUE I'AJIJIUSA U BAHAJIUS U3 PACTBOPOB,
INOJYYEHHBIX IIPU IEPEPABOTKE PYJIA AIYHUTA

Knwouesvie cnosa: anynum, ganauil, 2aniuil, KOHYEHMpam, 2auleHas: U36ecms

B cratbe uccregoBansl ycnosus no3ranHoro ocaxaeHus AI(OH); u Ga(OH);
IMyTeM MOCTEIIEHHOW HEeHTpaiu3ali CEPHOW KHCIOTOW aTFOMHHATHBIX PacTBOPOB,
MOJTYYCHHBIX TP PACTBOPCHUH aTYHUTOBOH PY/IbI B MIEIOYH.

Ilemounoit pacTBop amromuuata ¢ pH 12,5-13,8 noBomsat 1H cepHO# KHCTOTON
no pH=9-9,5 mpu stom ocaxmaercs g0 90%, TUAPOKCUIOM aTIOMHMHHS, a 3aTE€M
MpOJOJDKasg HeWTpanmuzanuio kucioroil npu pH ot 6,8-7,5 mo 90-98% ocaxmaercs
THJIPOKCH]T TayuTusl. MaccoBast JIOJs TaJUIHsI B TAJUTHEBOM KOHIIGHTPATE YBEITUUHUBACTCS
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mo 0,25%. Ilocne Beimenenusi ocaaka Al(OH); m Ga(OH); momydeHHBIA pacTBOp
HArpeBaloT JI0 TEMIEPATyphl KHIICHHS U oXJaxaaroT 10 30-40 OC, 11pu 5TOM BBINAZAIOT
kpuctamnsl Na,SO; m Ky;SO; B ocamok. Caz(VO,), ocaxmaioT mpo0aBiIeHHEM
M3BECTKOBOTO MOJIOKA YTEM TICpEMEIIMBAHMEM B BaHAJATHBIM PAaCcTBOpP MPHU
temneparype 80-90 0C B Teuenume 3 wacoB (MaccoBoe coorHomienue CaO:V,0s =
15:1). MaccoBas nmons V,Os B moiryueHHOM ocanke pocturaet 2,4-3,0%. Hamee
(NH,),SO, ocaxmator NH,VOs, pasmaraior HarpesanmeM mpu 550 °C u momygaror
V5,05 uncroroii 1o 98.5%.

A.Kh.Osmanova, Z.A.Jabbarova, S.Kh.Kalantarova, G.l.Alyshanly

C CONDENSATION AND REMOVAL OF GALLIUM AND VANADIUM
FROM SOLUTIONS OBTAINED FROM THE PROCESSING
OF ALUNITE ORE

Keywords: alunite, vanadium, gallium, concentrate, slaked lime

In the article, the conditions of the separate precipitates of AI(OH); and
Ga(OH)3 were investigated by stepwise neutralization of aluminate solutions obtained
from the dissolution of alunite ore in alkali with sulfuric acid.

The alkaline aluminate solution, whose pH ranged from 12.5-13.8, was
brought to pH=9-9.5 with 1N sulfuric acid, and then up to 90% aluminum hydroxide
was precipitated, followed by acid neutralization, which resulted in the precipitation of
90-98% gallium hydroxide at a pH of 6.8-7.5. The mass fraction of gallium in the
gallium concentrate increased to 0.25%. After the Al(OH); and Ga(OH); precipitates
were separated, the resulting solution was heated to boiling temperature and cooled to
30-40 °C, thereby precipitating the crystals of Na,SO4 and K,SO, salts. Caz(VOy), is
precipitated by adding lime milk to the vanadate solution at a temperature of 80-90 °C
for 3 hours and stirring (CaO:V,0s= 15:1 mass ratio). The mass fraction of V,0s in the
resulting precipitate reaches 2.4-3.0%. The latter is precipitated with (NH4)2SO4 in the
form of NH4VO3, and its decomposition by heating to 550 0C yields V205 with a
purity of up to 98.5%.

Giris

Vanadium strateji metal olub, coxlu miqdarda yiiksok keyfiyyatli
metallik orintilorin, o ctimladan bark polad ndvlarinin istehsalinda az miqdarda
iso katalizator kimi istifado edilir [1, 2]. Son illar elektro, radio vo mikrodalgali
qurgularda lazimi xassoloro malik yeni ndv materiallar kimi qallium vo
vanadiumun birlogsmalarina nazars garpacaq doracads digget artiritlmigdir.

Hal-hazirda vanadiumu ugucu =zollardan, islonmis katalizatorlardan,
titanomagnetitlordon, neftin emal mohsullarindan, slaklardan, gallium isa sink
torkibli polimetallik filizlorin emal mohsullarindan vo aluminum torkibli
filizlorin (boksit, nefelin va alunit) emalindan yanasi moahsul kimi alinir.
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Odabiyyatda vanadium va galliumun zollardan, slaklardan, qirmizi slamdan
¢ixarilmasi haqqinda malumatlara rast goalinir [3, 4, 5].

Aluminium  torkibli xammalin kompleks emali zamani emal
mohsullarindan qallium va vanadiumun ¢ixarilmasi probleminin aktualligi, bu
metallarin az miqdarda istehsali vo filiz yataqlarinda bu metallarin miqdarinin
azlig1 (1000-1500qg/1) ilo miiayyan edilir.

Alunit filizi komponentlorin sayma goro kompleks xammal sayilir vo
emal zamani ondan 40-a yaxin moahsul almag olur [6]. Alunitls isloayan Ganca
gil-torpaq zavodunda asagidaki mohsullar istehsal edilirdi: gil-torpaq (Al,O3),
sutlfat tursusu, kalium giibrasi, xorok duzu. Vanadium va qalliumun istehsali
texnoloji sxemdoa noazors alinsa da prosesin kimyasinin hartorofli dyronilmomasi
sababindoan istehsalatda bu marhalani hoyata kegirmok miimkiin olmamisdir.

Alunitin kompleks emal1 zamani qallium vo vanadium ¢ixarilmasina aid
Saxtaxtinski H.B vo onun omokdaslarinin [7] iki miixtalif monoqrafiyalarinin
nosr olunmasina baxmayaraq bu elementlorin qatilagdirib  ¢ixarilmasi
laboratoriya tocriibalorinds yoxlanilmamisdir. Vanadium vo galliumun emal
mohsullarinda paylanma gostoricilorino goéro onlarin istehsalda harda toplana
bilacayi hagqinda malumatlar monografiyada yer almisdir.

Togdim olunan mogalods alunitin golovido emali zamani alinmis ana
mohlullarda galliumu vanadiumdan ayirmagqla, hor iki metalin ¢okdiiriilmasinin
optimal parametrlorini tapmaq vo ¢okmoanin mexanizmini 6yranmakdir. Sonda
prosesi sadolosdirmokls, qalliumu vo vanadiumun g¢ixarilmasinin iqtisadi
cahotdan sarfali va ekoloji cahatdan tohliikasiz emal sxemini toklif etmakdir.

Todqiqat isindo mogsad alunitin golovido emalindan alinan aliiminath
mohlullardan gallium vo vanadiumun qatilasdirib ayri-ayriligda selektiv
konsentratlar soklindo almaq vo prosesin kimyasini aydinlagdirmaqdir.

Tacriibi hissa

Tadgigatin metodikas1 va obyekti: Todgigat zoylik alunit filizi
yatagindan gatirilmis orta niimuns ilo aparilmigdir. Kimyoavi torkibi asagidaki
kimidir %: %: Al,05-24,09; SiO, — 31,09; Fe,O3; — 4,14; TiO, — 0,48; K,0 —
5,15; Na,O - 0,23; SO; — 27,11; V — 0,0315; Ga — 0,003.

Alunit filizini galovi mahlulunda hoall etdikds (bark : maye fazalar
nisboti 1:5, qarisma surati 700 dévr/doq, gelovinin gatiligl 110.9 g/, =80 °C,
emal miiddoati 60 doq.) asagida gostarilon torkibds aliiminat moahlulu alinir, g/l :
40.53-85.2g/1 Na,0, 40.8-75q/l Al,O3, 0.678-0.76 g/l V,0s, 0.124 g/l Ga,03,Kn,
=1.634-1.88 [8].

Aliiminath moahlullarda gallium vo vanadiumun qatiligi az oldugundan,
ilkin tocriibodon alinan mohlullar dovroys qaytarilaraq onlarin qatilig
artirtlmigdir. D6vraya gaytarmagla gallium va vanadiumun gatiliginin miiayyan
hodds godor qaldirmaga nail olunmusdur: Ga=27.18 mg/l, V=234.74mg/1 [9].
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Istifado olunan cihazlar: Tacriibolordo aliiminiumun miqdar1 ¢okma
tsulu ils, gallium vo vanadiumun miqdar1 iso fotometrik tsulla KFK-3
fotokolorimetrinds 6l¢mokls aparilmisdir.

Tocriibalordo mohlulun pH-1 tursu vo golovi oslava etmoklo HI2211
Munn cihazi ils Ol¢lilmiisdiir.

Naticalar va miizakiralar
Alunit filizinin terkibinds olan alunit mineralinda V3" va AI** jonlar
izomorf ovoz olunur. Alunit minerali golovi mohlullarinda asanligla hall
olunaraq aluminatlara, gallatlara vo vanadatlara gevrilir:

KAIl3(OH)s(SO4), + 6KOH =2K,S0,4+ 3K[AI(OH)4] (1)
Ga,03 +2KOH+3H,0 = 2K[Ga(OH)4] )
V,03+0,= V,0s 3

V,05+ 6KOH= 2K3VO,+3H,0 (4)

Aliminat mohlullarindan gslovinin qatiligi 1-6mgq/1 araliginda oldugu
ticiin, mohlulda aliiminium va gallium monomer ion formasinda [ Al(OH)4],
[Ga (OH)4] olur.

Altiminium vo qallium hidroksid soklindo  ¢okdiirmok {igiin
monomerdon hidroksid ionlarint ayirmaq lazimdir.

Aliiminat mohluluna tursu olavs edildikds, tursudak: hidrogen ionu (H")
monomerdon OH™ ionunu ayirir, bu da miivafiq olaraq AI(OH); vo Ga(OH)s-in
¢okmasing saboab olur.

K* + [AI(OH)4] + H'=AI(OH)3| + K'+ H,0 (5)
K" + [Ga(OH),] +H'= Ga(OH)3] + K" + H,0 (6)

Aliiminat mohlullarini tursu ils neytrallagdirdigda aliiminium hidroksid
gallium hidroksiddon tez ¢okiir. Bunun sobabi goalovi mahlullardan Al(OH); vo
Ga(OH); baslangic ¢okmo pH-1n forgli olmasidir. pH-1 12.5-13.8 olan aliiminat
mohlullarindan pH-1 9.5-9,0 —a kimi azaltmagla 90%-o kimi Al(OH); —i, pH
7.5-6.8 -0 godor azaltmagla iso 98%-o kimi Ga(OH)3; ¢okdiirmok miimkiin
olur.Tonliklardon (5) vo (6) goriindiiyii kimi bu reaksiyalar1 hoyata kegirmok
ticlin aluminat moahlulundan sarbast OH" ionlarin1 neytrallasdirmaq lazimdir.
Bayer proseslorindo boksit vo nefelinin emalindan alinan belos mohullar
karbon 4-oksid ilo neytrallasdirmaqla hoyata kegirirlor. Karbon gazi su ilo
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birlasib zoif karbonat tursusu omalo gatirir. Bu tursu iso moahluldaki hidroksid
ionunu neytrallagdirir.Yuxarida xatirladigimiz kimi alunit filizinin tarkibinds
27.11% SOj3 oldugundan vo mohlulda emal zamani1 golovi metal sulfatlari amalo
gotirdiyindan, todqgigat isindo do neytrallasdirici reagent kimi duru sulfat
tursusundan istifads edilmisdir. Bu ham do aluminat mohlullarina kenar (CO3s?)
ionun daxil edilmasinin qarsisini alir. CO; ilo neytrallasma zamani moahluldan
golovi metallarin aluminatli birlosmasi davsonit [NaAICO3(OH),] torkibli
¢okiintiiniin amalo galmasina sabab olur. Bu birlosmanin amolo galmasi isa
aluminiumun itkisino sabab olur.

Owwvalco H' ionlarmin miqdarinin  mohlululunun  pH-min  dayisma
dinamikasina tosiri aragdirilmisdir. Noaticalor Cadval 1 va 2-do grafiki olaraq isa
Saokil 1-do verilmisdir.

14 5

13 4

12 4

Al{OH); - 90%
11 -

T
o

10 4
Ga(OH); - 96.7%
9 -

8 -

7 -

0.43 0.54 0.96 115 122 128 132 mq 1N H50,

Sakil 1. Aluminat mahlulunun pH-in IN H,SO, mahlulu ilo neytrallagdirilmas ayrisi.
I hissa AI(OH)s, 11 hissa isa Ga(OH);

Sokil 1-don gorindiiyli kimi, pH-in doyismo ayrisi iki sahads 06ziinii
gostarir. 1-ci saha pH-in 12.8-9.5 intervalinda doyismasinas, 2-ci saho iso pH
9.5-7 giymatlarinds doyismasine uygun galir.

Altiminium va gallium hidroksidlarinin ¢okmasins tursunun sarfi (ml; q) vo pH-
1n tosiri (t=50°C)

pH-1 12.82 olan 50 ml aluminat mahluluna 23.5 ml (¢akica 1.152 gr) 1N
H2SO4 mohlulu slavs etdikds, mahlulun pH-1 9.5 qiymatins kimi azalir. Bu iso
mohluldaki aluminiumun 90%-o Qodor ¢6kmasine sobab olur. Bu soraitds
mohluldaki galliumun 96.8%-i ¢okmiis olur (Cadval 1).
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Cadval 1.
Aliiminium va qallium hidroksidlorin ¢6kmasina tursu sarfi(ml,q) vo
pH-n tasiri (V= 50ml, pH,.,= 12.82)

Neytrallagsmaya nTugllll;lz_
Mohlu- | sarfolunan 1IN | Ana SZ; son?a Al,O, Ga,04 V,05
lun H2804 mah-
Ne | hacmi lulun Na,0
' Moshlul- N Moshlu-
mi ml Q pH mq Mohlulda Co6kon%| da olan, Gokon daolan
olan, mq %
mq mq
0. |50 0 0 12.82 |2026.5 2040 - 6.2 - 38.0
1. |58.8 8.8 0.43 11.62 |1674 897.6 56 6.2 - 38.0
2. |61 11.0 |0.54 11.0 |1585.74 714 65 6.18 0.32 37.95
3. |69.5 195 (0.96 10.3 124291 367.2 82 5.9 4.49 37.8
4. |735 235 |1.152 |9.54 |1086.09 204 90 5.60 9.68 37.9
5 |74.8 248 |1.215 |9.0 1034.7 173.4 91.5 2.66 57.0 38.0
6. [76.3 26.3 |1.280 |7.86 |981.61 51.0 97.5 0.5704 ]90.8 38.0
7. |77 27.0 |1.323 |7.0 946.5 8.16 99.6 0.06 96.77 |37.5

pH-1 13.0, hocmi 100 ml olan aluminat mohlulunda (Cadval 2)
komponentlorin gatihigr: Al,03-74.50/1; Na;O - 85.2 g/l; V2,05 - 0.687 g/l; Ga,03 -
0.124 g/l. pH-in 9.5 giymotino kimi neytrallagmasina cadvol 1-doki ragomlo
miigayisada 46.8ml (¢okico 2.29 ) 1IN H,SO, mohlulu sorf olunur. Bu zaman
mohluldan 90.05% aliiminium, 18%-o kimi qallium ¢6kmiis olur (Cadval 2).

Cadval 2.
Aluminium va gallium hidroksidlorinin ¢ékmasina tursu sorfi (ml; q)
Vo pH-n tasiri (t=50°C)

Tursu ilo
Neytrallagmaya neytralla-
Mohlulun sorf olunan 1N Ana sandan Al,O4 Ga,03 V,05
Ne| hocmi, H2S0, mohlulun sonra
ml pH-1 Na,0
Mohlul- Coken Mohlul- Coken Mohlul-
mi Q Mq da olan, % da olan, % da olan,
mq mq mq
0. [100 0 0 13.0 4053 4080 0 124 0 67.8
1. |117.8 1758 (0.861 |[11.6 3348 1795.2 56 124 0 67.7
2. 1122 22.02 |1.08 11.1 3170 1428 65 12.3 0.23 |67.8
3. 139 39 1911 |104 2486 734.4 82 12.26 1.1 67.8
4. |146.8 46.8 |2.29 9.5 2172 406 90.05 [10.168 |18 67.5
5. ]149.6 49.6 |2.43 9.0 2070 347 91.49 |5.82 53.0 |67.2
6. [152.6 52.6 |2.58 7.8 1963 101.5 9751 |[1.24 90 67.1
7. |154.2 542 |2.65 |7.0 1893 16.2 99.4 0.1 994 [67.2

Tacriibalorlo aliiminium hidroksidin 90%-i, gqallium hidroksidin iso 10%-
ni ¢Okdiiro bilon optimal pH-mn 9.5 gotirilmasi toklif olunur. Qallium
hidroksidin isa tam ¢okmasi 96.77% pH-in 7.0 giymatinda bas verir (Cadval 3).
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Cadval 3-do ana mohlulun torkibindaki Na,O, Al,03, V205 vo Ga,Oz-1n
pH-dan asili olaraq qatiliginin doyismasi gostorilmisdir. Codvaldon goriindiiyii
kimi pH-mn 12.82-7.0 giymat intervallarinda mohluldaki V,0s-1n qatiligi demok
olar ki, doyismoz galir (0.67g/1).

Cadval 3.
Alunit filizinin emalindan alinan mahlullardan Al,Ga va V-un pH —dan as:l
olaraq qatiliginin dayismasi

Molulun | N&20 Al0s Gaﬁsm Mohlulda
Ne doyismosi qatihg, Mohlulda olan Skon.d Nlla ulda Cokon |0lan, V205
g/l atilig1 (okan,% | olan % a
qatiigl, 4 qatiligy, q
0. |12.82 40.53 40.8 - 0.124 - 0.678
1. [11.62 33.48 17.94 56 0.124 - 0.678
2. 11,0 31.70 14.28 65 0.12.3 0.32 0.670
3. |10.3 24.84 7.34 82 0.118 4.49 0.670
4, 19.54 21.72 4.08 90 0.112 9.68 0.675
5. 19.0 20.69 3.48 91.5 0.0513 57.00 0.673
6. |7.86 19.63 1.02 97.5 0.0114 90.8 0.672
7. 7.0 18.93 0.16 99.6 0.0012 96.77 0.671

Qalovi metallarin vanadath mohlullarindan vanadiumun Kkalsium-
vanadat soklinds ¢okdiiriilmasi

Aluminium va gallium hidroksidlorindon ibarat ¢okiintiilor ayrildigdan
sonra ana mahlul natrium vanadat, natrium sulfat vo kalium sulfat duzlarindan
ibarat olur. Ovvalco mahlul gaynama tempraturuna qodsr qizdirilib, 30-40 °C
temperaturda soyuduldugda, mohluldaki qolovi metal sulfati duzlan
kristallasaraq natriumvanadat duzundan ayrilir. Buxarlanmadan sonra alinan
mohlullarda vanadiumun qatiligi 0.5-1.0 g/I-o gatir.

Aluminium vo qallium hidroksidlori ¢okdiiriilondon sonra pH=7 olan
natrium (kalium) sulfatli, vanadatli mahlul yuma mohlullar ilo garigdirilib 70-
80 °C temperatura kimi qizdirihir vo 1/2 hisss galana goder buxarlandirilir. 30-
40 °C-o kimi soyudulan mahlulda galavi metal sulfatli duzlar (Na;SO4, K;SOy)
kristallasaraq natriumvanadatdan ayrilirlar

Molumdur ki, vanadat tursusunun duzlar1 agir metal ionlar1 (Fe3+, Pb2+,
Ba*) vo kalsium ionu ilo gatin hall olan vanadatlar omals gtirir. Torofimizdan
vanadiumun ohong siidii vasitasi ilo ¢okmosi soraiti arasdirilmigdir. ilk anda
tocriibalor model mohlullarda yoxlanilmig, sonra isa texnoloji mohlullarda
aparilmigdir. Alinan mohlullardan vanadium shang siidii ilo (TOCT 9262-77)
cokdiirilmiisdiir. Tacriibolor vanadiuma gora qatiligi 3 miixtalif migdarda olan
mohlullarda (0.68mgq/1,1mq/1,1.5mgq/1) aparilmisdir.
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NaszVO, olan mahlulu yenidan 85°C-o godar qizdirib {izarina hissalarls

sonmiis shang moahlulu slavs edilir:
2NazVO, + 3C&(OH)2 = Cag(VO4)2 J +6 NaOH (7)

Mohlulda NazVO, gatiligini sabit saxlanmaqla shong siidiiniin qatilig
doyisdirilir: 1:1-18:1 nisbatino kimi (Cadval 4-6). Goriindiiyii kimi, mohluldan
95%-don ¢ox olan vanadati 15:1 nisbatinds ¢okdiirmak olur.Cokmo miiddatinin
todqiqi gostordi ki, vanadiumun tam ¢6kmasi 3 saat miiddstinds tam basa catir.
Almman vanadatli konsentratda V,0s-in kiitlo payr 2-3% arasinda doyisir.
Konsentratin torkibinds olan avvalki morhalods tam ¢6kmoyon sulfatli duzlar
kimyavi cohotdon vanadiumla bagli olmadiglart iigiin, asanligla konsentratin
torkibindon su ilo yuyulmus olur. Alinan vanadiumlu ¢okiintii siiziiliir,
quruducu sobada qurudulur.

V;0s-1n ilkin qatilig1 0.68 g/1, t=85-90 oc; qarigma vaxti 3 saat, Na,0O — 50
g/l oldugda aparilan ¢c6kma noticalari cadval 4-do 6z oksini tapmusdir.

Cadval 4.

Ca0:V,0s kiitla nisbatinin Caz(VO,),-in ¢ékma faizina tosiri

Ca0:V,05 1:1 3:1 6:1 8:1 10:1 | 12:1 | 15:11 | 18:1 | 20:1

(Okmaden —— sonraki | cos | 107 | 0.254 | 0.47 | 0,09 | 0.05 | 0.035 | 0.018 | 0.008
mohlulda gatiligy, g/l

Mahlulda galan, % 876 |628 |374 |25 128 |74 |51 2,6 1,2

Mohluldan ¢oken, % 124 | 372 | 626 |75 87.2 1926|949 | 974 | 988

Alinan vanadiumlu konsentratda V,0Os-in kiitlo pay1 2.4%-o catir.
V20s-in ilkin qatihg 1.5q/1, t=80-95°C, garisma vaxt1 3 saat, Na,O q/l-
48.6 g/1 oldugda vanadiumun ¢6kmasi basqa ciir miisahids olunur:

Cadval 5.
Ca0:V,0s kiitla nisbatinin Caz(VO,),-in ¢dkma faizina tasiri

CaO:V,05 1:1 |31 |61 |81 10:1 | 12:1 | 1511 | 18:1 | 20:1

Cokmodoan sonra
mohlulda V,05 | 14 | 105|056 | 025 |0.20 0.18 | 0.10 | 0.04 0.03
qatilig, g/l

Mohlulda galan, % 933 |70 |373|16.66 |13.33 | 120 |6.66 |266 | 2.0

Mohluldan ¢okon, % | 6.7 | 30 62.7 | 83.34 | 86.67 | 88 934 |97.34 | 98.0

Alman vanadiumlu konsentratda 3% V,Os var.
V,0s-in ilkin qatiligr 1 g/l, t= 80-95°C; garisma vaxti 3 saat, Na,O= 48.2 g/l
olduqgda alinan naticalor agagidaki kimidir.
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Cadval 6.

Ca0:V,0:s kiitlo nishatinin Cas(VO,),-in ¢cokma faizino tasiri

Ca0O:V,05 1:1 |31 |61 |81 |(10:1)12:1 |15:1 |18:1 |20:1
Cokmodon sonra

moahlulda V,05 | 0.80 | 0.62 | 0.26 | 0.20 | 0.18 | 0.16 | 0.12 | 0.08 | 0.06

qatiligy, g/l

Mohlulda galan, % 80 |62 |26 |20 [18 |16 12 8 4

Mohluldan ¢okon,% |20 |38 |74 |80 [82 |84 88 92 96

Alinan vanadiumlu konsentratda V,0Os-in kiitlo pay1 2.85%-o catir. Toklif
olunan {isul Azorbaycan Respublikast ©Oqli  Miilkiyyat Agentliyinds
patentlosdirilmisdir. Patent Ne I 20230073.

Tacriiba naticasinds alinan kalsium vanadat duzlari qarisigint RFA analizi
¢okilmisdir (Sakil 2)

Commander Sample ID

1 1ab20_Arzu_Ca3(V0O4)2_25022022 raw (Stnp ka2)
| POF 01-070-0942 Ca2 ( V2 O7 ) ( H2 O )2 Calcium Vanadium Oxide Hydrate

Counts

2Theta (Coupled TwoTheta/Theta) WL=1 54060

Sakil 2. Natrium vanadat mahlulundan alinan vanadiumiu konsentratin CaQO ils
cokdiiriilmasi zamani alinan Cas(VO,)3Va Cay(V.0;)difroktagramasi

Alman kalsium vanadat ¢okiintiisiiniin tapilmis optimal soraitdo (t=90
OC,vaxt 1 saat,pH=7.5) ammonium sulfat duzu mohlulunda hall etmoklo 85%
vanadiumu NH,VO; duzuna cevirmok olur. Sonuncu mohsulu iss 550°C
temperaturda pargalamagqla 98.5% tomizlikds V,0s almagq olur.

Sonda aluminat mohlulundan aliiminium, qallium va vanadium
konsentratlarinin ¢ixarilmasini oks etdiran texnoloji sxem toklif olunur.
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ALUNIT FILIZININ EMALINDAN ALINAN MOHLULLARDAN ...

1 N H,S0y mahlulu

pH=13.0
| Alnminat mahloln 1 N H,SO, mahlulu
\L 2

pH=9.0
) Aliiminath, gallath, vanadath,
Al(OH); sulfath mahlual
pH=7.0 L
d Natrinm sulfat, kalinm
Ga(OH); sulfat, natrium vanadat

!

Buxarlandirma, Kristallasdirma Ca(OH),

|

Na,SOy Natrium vanadath mahlul
K:S D-I 'L ~L
NaOH Casy(VO,),

Sakil 3. Aliiminat mohlullarindan aliiminium, vanadium va qallium
konsenttratlarimin alinmasinin prinsipial texnoloji sxemi

Natica

Durulagdirilmig sulfat tursusu mahlulu ilo aliiminatli mohlullarin pH-n1
(12.5-13.8) asag1 salmaqla avvalca aliiminium hidroksid (pH=9-9.5), daha sonra
iso gallium hidroksid (pH=6.8-7.5) ¢okdiiriilmiisdiir. Cokiintiilor ayrildigdan
sonra, golovi metal sulfatlar1 olan mohlul gaynayana qodar qizdirilmisg vo 30-40
°c —-yo kimi soyudulmagla vanadatli mohluldan ayrilmisdir. Natrium vanadat
olan mohlullar 85°C-90°C temperaturda 3 saat miiddstinds ohong siidii olavo
edilmaklo (Ca:V,0s=15:1) kiitlo nisbatindo Ca3(VO,), ¢okdiiriilmiisdiir.
Sonuncu ¢okiintiiniin induvudalligit RFA ilo tosdiglonmisdir. Sonuncunun
NH,VO; soklinds  ¢okdiiriilmesi vo onun 550 °C  qizdirilmagla
par¢alanmasindan 98.5%-2 kimi tomizlikds V,0salmagq olur.
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