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Vanadat

Nguyén Thi Minh Thuyét. Khoa Dia chit,
Truong Pai hoe Khoa hoc Ty nhién (DHQGHN).

Gi¢i thiéu

Vanadat la loai khoang vat co gbc anion trong thanh
phan, vai nguyén t& vanadi hoa tri 5 va oxy. Khoang
vat nay rat phd bién trong maéi truong tyr nhién voi sd
luong nho. Vanadat dugc chia lam 9 nhom dya vao
kiéu tich hop cua cac loai ion vanadat vdi cac ion khéc,
trong do nhom khoang vat vanadat chia oxid urani
phan l6p Ia nhom quan trong nhét.

Cau truc

Vanadat géom cac hop chat co chira cac ion
oxyvanadi mang dién tich &m. Nhiéu khoang vit
vanadat chira ion tetraoxovanadat don gian (V)
hodc ion vanadat [VOs]*. Tuy nhién, tit ca cac
vanadat don gian déu chita cac ion khac trong mang
tinh thé cua chiing. Vi cac cation thi hién tuong nay
la ph6 bién va mdt s6 loat dung dich ciing da dwgc
biét dén nhu descloizit-motramit va mounannait-
kretnichit. Dung dich cung vai su thay thé gitia cac
anion pho bién rong khap. Cac phosphat va arsenat
thuong thay thé cho vanadat trong nhitng khoang
vat nay, du vdi mitc dé khac nhau. Ion vanadat
[VOs]* hoi lon hon cac ion phosphat [POs]> va
arsenat [AsOs]*. Cac ion cung c& khdc, nhu silicat
chéng han, ciing c6 thé thay thé arsenat véi su bu trie
can bang dién tich.

Nhom vanadat chira oxid urani phan lgp gom cac
khoang vat cita nhém mica urani, do la cac mudi kép
cua cac kim loai héa tri 2 nhu Cu?, Ca¥, Mg¥, Fe?,
Mn?, Ba%, Pb» va K', U*. Urani thuong tao véi O*
anion phtrc [UO:]*. Phd bién nhét la nhimmg hop chét
co tam phan tit nude (H20). Cau truc tinh thé thanh
16p déc trung; cac 1op gom c6 hai nhom VO, lién két
voi nhau bai cation U* ¢ 6 oxy bao boc xung quanh.
Gitra cac lop la cac cation Cu*, Ca>, Ba* va cac phan
tir H20.

Dung dich long cua V> ¢ n6ng d6 thap, chi ¢6 cac
loai don hat nhan, gbm VOz, VO(OH);, VO2(OH).,
VOs0OH? va VO£, Nguoc lai, 0 ndng df tdong V> cao
trong diéu kién acid, qua trinh lién két cac vanadat
xay ra theo cac phuong trinh sau day:

2VOs + 2H' > V207 + H:O  (pyrovanadat)
3VO4 + 6H ¢ ViOs + 3H:O  (metavanadat)
2V.07 + 4H* 6> V.0 + 2H:0O  (metavanadat)
5ViOit + 8H® 6 2V1ilOx + 4H20  (decavanadat)

Tat ca cac pyrovanadat, metavanadat va
decavanadat déu dugc thé hién dudi dang mot sd
cau tric khoang vt nhu trong Bang 1. Metavanadat,
0 trang thai cimg, duoc tao nén tir cac chudi thanh

phan VOs, (VOs)n.

Badng 1. Phan loai cac khoang vat vanadat.

Cac khodng véat vanadat binh thuong. oxy-vanadal va chior-

vanadat (V')

Averievit

Cus04(VO.),n(Cu,Cs K)CI (n=1,2)

Brackebushit

Pb,(Mn,Fe Zn)(V0.),(OH H,0)

Cechit

Pb(Fe,Mn)VO,(OH)

Cheremnykhit

PbsZn,0,(Te0.)(VO, ),

Clinobisvanit BiVO,

Descloizit Pb(Zn.Cu)vO.{OH)

Dreyerit BiVO, S N

Duhamelit Pb,Cu.Bi(VO.):(OH);.8H.0

Fingerit Cu1102(VOa)s

Gamagarit Ba,(Fe Mn)(VO,),(OH)

Hechtsbergit Bi,(VO4)(OH) -

Heyit PbsFe,0,(VO.),

Hovardevansit | NaCu(Fe Al,Mn);(VO,)s =

Kolovratit Ni,Zny,(VO,)..nH.0

Kombatit Pb,04(V0,),Cls

Krettnichit PbMn,(VO,),(OH),

Leningradit PbCu3(VO,).Ci;

Lyonsit CusFes(VO.)e

Mcbirneyit Cus(VOys),

Mottramit Pb(Cu,Zn)VQO,(OH)

Mounanait | PbFex(VO4)(OH), )

Namibit Cu(BiO),(VO.){OH)

Palenzonait NaCa,Mn;[(V,As,Si)O4);

Potsit HPbBIi(VO4)2.2H0

Pucherit BiVO,

Pyrobelonit PbMnVO,(OH)

Repiait Mn5(VO4),(OH)a

Rusakovit (Fe. Al)s[(V,P)04]2(OH)e.3H,0

Santafeit (Na.Ca,Sr);(Mn,Fe),Mn(VO,).(OH,0)s.
2H.0

Shumacherit Biy{(V,As,P)0,]2(0OH)

Stoiberit CusOx(VO.),

Tangeit CaCuVO,(OH)

Turanit Cus{VO,4)2(OH),

Vanadinit Pbs(VO,4);Cl

Vesignieit BaCus(VO4)2(OH),

Ce-wakefieldit | (Ce.La,Nd.,Y .Pr,.Sm)[{V.As)O,]

Y-wakefieldit YVO,

Cac khoang vat

vanadat chira oxid urani phan Iop (V**)

Carnotit KQ(UOQ)Q(VO4)2.3H20
Curienit Pb(UO,),(VO.),.5H;0
Francevilit (Ba.Pb)(UO;)(VO,),.5H,0

Margaritasit

(C8.K.H)2(UO,)o(VOs)2.H;0

Metatyuyamunit

Ca(UO;)x(V04),.4H,0

Metavanuralit

Al(UO,),(VO.),(OH).8H,0

Sengierit Cu(UO)(VO,)(OH).3H;0

Strelkinit Na,(U0O;)2(VOs),.6H,0

Tyuyamunit Ca(U0O;)x(VO,);.8H,0

Vanuralit Al(UO)2(VO4):(OH).11H,0
Vanuranylit (H10.Ba.Ca K),(UO2):(VO.),.4H,0(?)




Phan loai

Dua vao nhimg kiéu tich hop cua cac loai ion
vanadat voi ion khac nhau ma vanadat dugc chia
lam 9 nhom nhu trong Bang 1.

Tinh chat

Cac khoang vat vanadat giau nuoc trong khong
khi sé bi khu nudre, do do, cac tinh chat vat ly, nhat la
ty trong va chiét suat, ciing bi thay ddi. Hau hét
vanadat co cat khai hoan toan.

Nhom khoang vat vanadat chua oxid urani déu
c6 mau vang tuoi hodc mau luc, anh ngoc trai & mat
cat khai, do cing tuong doi thap, dé hoa tan trong
acid, co tinh phong xa manh.

Nguén géc

Gan nhu tat ca cac vanadat déu duoc tim thdy
trong cac doi oxy hoa cua cac than quang kim loai co
ban hodc trong cac moi truong ngoai sinh khac, nhu
cac kénh thoat nuoc va cac da tram tich bi oxy hoa.
Mot s6 it vanadat, trong do co wakefieldit-Y,
clinobisvanit va pucherit, xuat hién nhu cac khoang
vat phu trong pegmatit granit, trong khi moét s6 khac
nhu leningradit, averierit va stoiberit la san phé‘m
thang hoa cua nui lua.

Cong dung

Cac khoang vat vanadat la nguén cung cap
vanadi quan trong, tuy vy, hién nay hiu hét vanadi
duoc lay ra ti quang oxid chira vanadi (chu yéu la
magnetit), hodc la cac san pham di kem.
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Bang 1. Phan loai cac khoang vat vanadat (tiép).

Cac khoang vat p

yrovanadat (V*')

Blosit Cuy(V;0y)

Chervetit Pb.(V,0;)

Fianelit Mn,(V,07).2H,0
Volborthit Cu(V,0,)(OH),.2H,0
Ziesit Cux(V;,0)

Cac khoang vat chura isopolyanion decavanadat (V‘S‘)

Hummerit K:M@g2(V10025).16H,0
Huemulit Na.Mq(V1,02).24H,0
Pascoit Cay(V1602).17H,0
Rauvit Ca(U02)(V190.s).16H,0

Cac khoang vat metavanadat (V')

Alvanit (Zn,Ni)Al4(VO1),(0OH)1,.2H,0
Delrioit CaSr(V,06)(0OH),.3H,0
Metadelrioit CaSrV,;0¢(0OH),

Metamunirit NaVO,

Metarosit Ca(V;0s).2H,0

Munirit NaV0,;.2H,0

Rossit Ca(V,0s).4H,0

Cac khoang vat
nhém hevitit

vanadat phan 16p VsO." (V©.V*') cua

Barnesit (Na,Ca)(Ve0i6).3H,0
Grantsit (Na,Ca)(Ve0:6).4H.0
Hewetit Ca(Vs0i16).9H.0

Hendersonit

Ca13(Ve016).6H0

Metahewetit

Ca(Ve0ig).3H20

Cac khoang vat
nhém straczekit °

vanadat phan lop VsOx" (V*.V*') cia

Bariandit Alp 6(Vs02).18H,0

Bokit | (ALFe), {[(V.Fe)sOy 7.4H,0 |
Corvusit (Na,KCa,Mg)2(VOa0).nH-0

Fernandinit Cagys (VeOaz0). 10H,0

Straczekit (Ca,K,Ba)y(VgOa).6H,0O

Céc khoang val vanadat hén hop V** va V' khac ®

Bannermanit

Nag 7{VeO1s)

Fervanit

FE4(V4O1G)-5H20

Kazakhstanit’

Fes(V15039)(OH ). 9H,0

Melancvanadit

Ca(V40\o).5H20

Shubnelit

Fez(V204)(OH)s (x nho)

Cac khoang véat vanadat khac

Phosphovanadylitc

(Ba.Ca.K.Na)[(V,Al)eP; (O, OH).]. 12H,0

Rankachit’ CaFeV Ws0Os 12H,0
Satpaevit® Al V503 .30H;0
Sherwoodit’ Cag[AlV,040),.56H,0
Simplotit? CaV,0q.5H;0

Uvanit (UO;);(VGO17)15H20(°)
vanalit” ca NaAlg(V1,044)(OH)s.33H,0

Ghi chu: °: Cac
b

khoang vat vanadat hdn hop V** va V*°;

: Lién quan dén cac khoang vat cla nhdm straczekit;
¢ Chua V¥ trong chum V,04 duwoc lién két bdi cac nhom

phosphat;

4 Mot heteropolywoiframat chira V° va W°*

©. Mét oxid dang chum ngam nwéc cta hdn hop AP va V**

5+,
'

. Sherwoodit la mudi calci cta heteropolyanion 14

vanadoaluminat [AIV1404)]". trong d6 mét phan vahnadi co
hoa tri 4. 9. Chua oxyanion dang chum cla V*": " Chira
heteropolyanion ctia hén hgp V** va V"



