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h ién nay loai hinh mo cat két chira urani dién
rl hinh va co¢ trién vong nhat & Viét Nam la cac
md urani cat két vung bén triing Néng Son,

tinh Quang Nam. Trong viing bén triing Néng Son
cac moé urani da dwoc phat hién tr ndm 1987 bao
gdém cac khu vuc Khe Hoa-Khe Cao; Pa Lira; Pa
Réng; An Diém; Déng Bén Gidng; Chua Pua va
Khe L&t. Trong do co trién vong céng nghiép nhéat
la Pa Lira, Pa Réng, thir dén 1a Khe Hoa- Khe Cao.
Mé urani Pa Lira nam & hai thén Pa Lira va Pa
Téi thuéc xa Tabhing (huyén Nam Giang, tinh
Quéng Nam), 1a mét bd phan phia Tay Nam cua
bén triing Néng Son. Viéc nghién ctru thanh phén

vat chat clia quang urani Pa Lira ¢ y nghia quan
trong, dinh huéng cho cong nghé x& Iy thu hoi
urani dwgc hiéu qua va kinh té nhat.

1. Cac két qua nghién ctru vé khoang vét
urani Pa Lira

Quang urani viung bén tring Néng Son néi
chung va & moé Pa Lra néi riéng dang & trong qua
trinh phong hoa hoa hoc, co thé phan biét hai loai
quéng chinh theo ddc diém bién déi: Quang chua
phong hoa va quang da phong hoa. Cac loai
khoang vat cé trong quang urani Pa Lira va dac
diém phan bd cla chung cho trong Bang 1.

Bang 1. Pdc diém phan bé cac khoang vt trong quang urani Pa Ltra.

Khoang 1 vé’t .

B0 sau phan bo

Cac khoang vat ta.
da chu : e

_ Cacl khoahg jvéfh_i,éri;nﬁ TF

Quéang urani chwa phong hoa cdé mau xam, xam
den ran chac. Phé bién & dang két hach, xam tan,
déi khi c6 cdu tao dang xtilolit (khe nit), théng
thueng phat trién trén nén ciia mot cau tao khac.
Cac khoang vat tai sinh bao gém: Nasturan, cofinit,
pyrit, maccazit, galenit, sfalerit, siderit chira mangan,
canxit, clorit va vat chat h(u co.

Quang urani da phong hoa thwdong cé mau nau
phot vang hoac vang xam nhat, phé bién céu tao
«tilolit trén tan dw, cac céu tao xam tan hoac két
hach. Quang nay thudng mém, doi khi b& roi, v&
vun, phan bd tor trén mat dat xuong cac do sau
khac nhau. Cac khoang vat tai sinh & day la san
pham cua qué trinh oxy hoa bién dbdi cla cac
khoang vat co trwdc, bao gbm cac 'khoang vat
chinh: uranofan, metauranoxiaxit, autunit, uranoxiaxit,
soddyit, basetit, piroluzit, hematit, hydrohematit,
gotit, hydrogetit, ramsdelit va cac khoang vat nhom
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mica, nhém sét gE‘Jm muscovit, biotit, serixit, illi,
smestit, clorit....

Quang urani khu Pa Ltra ¢é ngudn gbe ngoai sinh,
phan 16 thién hodc gan bé mat bi phong hoa manh
mé. Cac khoang vat tai sinh dwoc thanh tao chi yéu
tir dung dich thdm thau dui tac dung cla qua trinh
chuyén tiép cac diéu kién hod-ly tr mai trudng oxy
hoa sang méi tredng khir. Do d6 chung khéng tap
trung phat trién, phan tiét thanh cac tinh thé Ion co do
déng nhat cao, ma xam tan vi tinh thdm nhap trong xi
mang gan két, xen k&, lap day cac khoang trong, hoc
réng va cac k& nirt cia da chu. Vi vay, doéi voi mot sb
khoang vat urani, thanh phan hoa hoc, cac tinh chéat
vat ly, quang hoc tinh thé khéng dung nhw Iy thuyét
ho&c giong nhw cac mo thong thudng khac.

Dwoi day la cac dac diém co ban vé khoang
vat hoc cla nhing khoang vat tai sinh tao
guang chinh.
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1.1. Cac khoang vt urani nguyén sinh

1.1.1. Nasturan

Céng thuc ly thuyét:
UOz 182,70

Coéng thire thire nghiém: mUO,. 2U0,;.0,7H,0.

Nasturan thuéc khoang vat nhém urani.
Nasturan duvec dac trung b&i tap hop thé dang bét,
dang keo, phan tiét & dang két hach, dang truyen
hoa. Do dwoc thanh tao trong méi trwdng bién
sinh, thanh phan ctia nasturan khéng cé dinh, ty 1&
U™ va U™ (UO, va UQ,) thay d@di. Ngoai ra trong
thanh phan cla nasturan luén c6 méat cua cac
nguyén té Pb, Ca, Mg, Mn, Fe.... Dac biét trong d&i
phong hoa, duéi tac dung cla qua trinh hydrat
hoa, nasturan bj bién ddi cho nasturan ngam nuwéc
va cac khoang vat urani tht sinh khac.

O khu Pa Lira, nasturan thudc loai khoang vét
phd bién, thwong gap trong cac da chi chira
quang tir bot két, cat két, san két mau xam hoac
mau xam ph0| vang (chém phong hoa). Bang mat
thworng c6 thé nhin thay nasturan dang két hach
nhd xam tan trong xi mang cua da, cung voi tap
hop khoang véat phi quang (pyrit, maccazit vi tinh,
clorit, vat chat hiru co) tao thanh cac dam b, dai
mau den. Dudi kinh hién vi quan sat thdy nasturan
co dang két hach, dang vi tinh xam tan, cung voi
cac khoang vat khac |ap day cac khoang tréng va
16 héng cta da, nhiéu khi dong vai trd xi mang gén
két cac khoang vat manh vun. T&r céng thirc thuc
nghiém trén, c6 thé thay nasturan quang chua
phong hoa & khu Pa Lura it bi hydrat hoa va ham
lwong Pb hdu nhu khéng co.

1.1.2. Cofinit

Cang thire 1y thuyét: U(SiOs)1.x.(OH)ax V&I x<1.

Cofinit 1a khoang vat urani dugc thanh tao trong
diéu kién ngoai sinh dwoi dang phan tan min, dang
tap hop vi tinh voi do dong nhat thap Pa phat hién
& nhiéu 16 via véi ham lwong dang k&, ngoai ra con
tim thdy & cac 16 qudng con tuoi, di cung voi
_nasturan va cac khoang vat sunfua. Trong nghién
'etru khoang vat chi cé thé phan biét cofinit & day
bang cac phuong phap phén tich hien dai. Qua
mat thwéng cling nhw kinh hién vi, cofinit c6 mau
. nau den, den hoac xam den, thanh tao trong cung

_diéu kién v&i nasturan va glong nhau vé dang phan
‘tiét va dac diém phan bé clng nhw td hop céc
'khoang vat di cung (cac khoang vat sunfua, thach
anh, clorit, smestit). Chi khac la néu bi bién ddi thur
sinh, cofinit thweng bién thanh uranofan.

1.2. Cac khoéng vét urani thte sinh

1.2.1. Uranofan

Cong thire ly thuyét: Ca(U0,),.Si>07.nH20.

La khoang vat urani tht sinh thuéc nhom silicat
urani, 1a san phdm phong hoa tai chd tr cac

mUQO,.nUO1.PbO hoac

khoang véat urani nguyén sinh (nasturan, cofinit)
hoac tir dung dich phong ho3, truyén hoa & cac 16
gquéng nguyén sinh.

Khoang vat thuong cé mau vang rom, vang
chanh hodc phét vang. tinh thé dang kim que, lang
tru (két tinh tlr dung dich truyén hod), dang soi
manh, tap hop dang than, dang mang so san sui
bam trén mét hodc. lap day cac khe nirt nhé. Trong
treong hop la san pham phong hoa tai chd,
khoang vat co mau vang, cau tao dang dét.
Khoang vat mém, do cirng thap (2+3), ty trong dao
déng tir 3,8+4,0. Dudi tia cwe tim cac tinh thé sach
phat quang yéu mau luc phét vang, khi bi nhiém
ban thi khéng phat quang.

Thanh phan hoa hoc cta uranofan noi chung rat
khéng 6n dinh, nhat 1a dbdi vai loai hinh san pham
phong hoa tai chd va phu thudc vao thanh phan
clia cac khoang vat dau. Tuy nhién, déi véi cac tinh
thé uranofan dugc két tinh to dung dich oxy hoa
bao hoa, cé thanh phan hoa hoc dong nhét, méc
dau co rat nhiéu tap chat.

1.2.2. Uranoxiaxit va metauranoxiaxit

Cong thire ly thuyét: Ba(UO,),.(POs4)2.2H,0 va
Ba(UO;)2.(PO4)2.8H20.

O khu Tabhing néi chung va Pa Ira noi riéng,
uranoxiaxit va metauranoxiaxit phd bién rat rong
rai, gap & hau hét cac 16 quéng phong hoa, ludn di
clng voi khodng véat urani thir sinh khac nhu:
uranofan, autunit, metaautunit, basetit.

La san phdm phong hoa bién déi tai chd cla
naturan va cofinit hodc két tinh tir dung dich oxy hoa
quéng nguyén sinh da b&o hoa. O dang tinh thé
khoang vat thudng & dang tAm mang vudng goc, con
& dang vi tinh thwong tap hop dang dat, mau luc
vang, xanh nhat. Uranoxiaxit c6 dac diém phan bd
nhw cac khoang vat ban dau, két tinh tir dung dich,
oxy hoa bao hoa, khoang vat thwong lAp day cac
khoang trong, khe nit. Nhin chung & khu Tabhing
bang mat thwéng va ngay ca duwdi kinh hién vi cling
rat kho phan biét uranoxiaxit Vi cac khoang vat
autunit, metaautunit ca vé mau sac, dang tinh thé va
dac diém phat quang. Tuy nhién c6 thé dé dang nhan
biét uranoxiaxit bang thanh phan hoa hoc (chira Ba)
va cac gia tri phan xa tia Ronghen dac trung.

1.2.3. Metaautunit va metaautunit ngdm nuwéc

cong thire ly thuyét: Ca(UO2)2.(PO4)2.2-8H,0 va
H2(UO2)2.(PO4)2.8H,0. Khoang vat urani the sinh
nhom phét phat rat phd bién & khu Tabhing noi
chung va Pa Lira noi riéng, gap ¢ hau hét cac 16
quang phong hoa. Khoang vat thudng gép ¢ dang
tap hop vi tinh, dang bot, dat mau xanh ndn chudi
hodc phat vang. Du & dang phén tiét nao metaautunit
va metaautunit ngam nuwéc cling phat quang rat
manh dw@i tia cwe tim.

cONG NGHIEP M0 S0 2- 2012 AR




KHOA HOC VA CONG NGHE MO

Ngoai nhirng khoang vat urani thir sinh duwoc xac
dinh va mé ta chi tiét trén, trong qua trinh phan tich va
x( Iy s6 ligu con phat hién mét sé urani thi sinh trung
gian, xuat hién véi lwong nhé trong qué trinh bién ddi

b

H.1. Thanh phan dé hat va chét lwong quéng ¢

lién tuc tr cac khoang vat nguyén sinh (nasturan,
cofinit) dén uranofan, uranoxiaxit va metaautunit. Do
& cac khoang vat sSoddyit (UO,)..(Si04).2H,C;
basetit Fe(UQO,),.(PQ4)..6-8H,0 va hydronasturan.

e

huwra phong hoa sau dap -6,0 mm.

H.2. Thanh phan dé hat va chét luong quang phong hod sau dap -6,0 mm,

2. Thanh phan hoa hoc, thanh phan dé hat
va chat lwgng quang urani Pa Lira

2.1. Thanh phan héa hoc quing urani mé Pa Lira

Thanh phan hoa hoc quang urani mo Pa Lira
cho trong Bang 2 [1].

2.2. Thanh phan dé hat va chét lwong quing
urani Pa Lira i

Két qua phan tich thanh phan d hat, chét
lvong quang chua phong hoa va quéng da phong
hoa sau dap -6,0 mm cho trong Bang 3 va Bang 4
[2]. Beong dac tinh d hat va chét luong quang
chuwa phong hoa dwoc gidi thiéu trén H.1. Buwong
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dac tinh d9 hat va chat leong quang da phong hoa
duoc gidi thiéu trén H.2.

3. Nhan xét chung vé thanh phan vat chét
quang urani Pa Lira

M& urani Pa Lira | loai hinh mé cat két chira
urani dién hinh, thanh phan vat chat rat phec fap
va v&éi ham lugng uran thdp. Cac khoang vat mo
urani Pa Llra trong sudt qua trinh thanh tao bién
ddi chung dan xen, thdm thau, thdm nhap, két tinh,
xam tan, két hach... trong nhau rat min va siéu min
h&u hét déu & dang vi tinh.
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Bang 2. Thanh phan-hod hoc quang Pa Lira.

Bang 3 Thanh phan' do hat va chatk'.fu’o#ng quang
chua phong hod sau dép -6,0 mm.

Bang 4. Thanh ,ohan do hat va chat Iuong quang a”a
phong hoa sau dap -6,0 mm.

Quang urani Pa Lira cha yéu & hai dang la
quang chwa phong hoa va quang da phong hoa:

*+ Quang urani chua phong hoa cé mau xam, xam
den ran chac, cac khoang vat tai sinh bao gém:
nasturan, cofinit, pyrit, maccazit, galenit, sfalerit, siderit
chira mangan, canxit, clorit va vat chét hiru co'.

% Quang urani da phong hoa thuong cd mau
nau phot vang hodc vang xam nhat, quéng thwong
mém. doi khi bd roi, v& vun, cac khoang vat tai
sinh bao gém: uranofan, metauranoxiaxit, autunit,
Granoxiaxit, soddyit, basetit, piroluzit, hematit,
hydrohematit, gotit, hydrogotit, ramsdelit va dac
biét cd céac khoang vat nhom mica, nhom sét 1a
thanh phan cla xi mang gan két cac khoang vat
tao da chl véi cac khoang vat urani, cac khoang
vat phi quang va cac hop chéat hiru co di kém.

X Quang chwa phong hoa thu hoach chi yeu
tap trung & cac cap hat I&n, con voi quang da
phong hoa thu hoach chu yéu tap trung trong cac

cdp hat & khoadng gilra, cd khi quang & dang
nguyén khai sau dap -6,0 mm. Piéu nay duoc thé
hién trén duwong thu hoach theo duong H.1vaH.Z2,
chirng té rang quang chuwa phong hoa rat cing va
quang phong hoa da bot cing va mém di rat nhiéu.

+ Ca hai loai quéng chwa phong hoa va phong
hoa: Urani phan b twong do6i ddng déu & cac cap
hat. Tuy vay & cac cép hat nhd va min -0,04 mm,
ham Iwong uran ¢6 xu hudng tang dan. Diéu nay
chirng to cac khoang véat urani xam nhiém siéu min
trong nhau va trong cac khoang vat khac cling nhw
dat da di kem.

4. Pinh hwéng cong nghé xir Iy nang cao
chit lwong quang urani Pa Lira

Quang urani mo Pa Lira ton tai & ca hai dang
chwa phong hoa va da phong ho4d, thanh phan vat-
chéat rat phire tap , cac khoang véat uran xam nhiém
r4t min, siéu min trong nhau va trong cac khoang
vat khac ciing nhw dét da di kem. Cong nghé xd ly
quang urani Pa Lira cin phai dugc nghién ctru bai
ban, day du va toan dién:

“ Vi cdéng nghé gia cong chuan bi quang, can
nghién clru dua ra CooC £ONg nghé gia céng
chuén bj quing dat dwoc sO iuo'ng quéang va kich
thwoc hat quang téi wu, tranh quéang bi qua nghién,
qua min, phuc vy céng nghé tuyén cling nhw céng
nghé hoa tach urani bang phuong phap hoa hoc
dat dwoc hiéu qua cao nhat.

% Voi cong nghé tuyén truyén thong can
nghién ctru &p dung cac phwong phap tuyen khac
nhau hoédc ph0| hop cac phuong phap tuyen vGi
nhau nhw tuyén twr, tuyén trong luc, tuyén ndi va
phuong phap tuyen phong xa. Bua ra duwoc két
luan vé hiéu qua kinh té khi &p dung céac phuong
phap tuyén nay.

< Voi cong nghé hoa tach bang phuwong phap
hoa hoc, can nghién ctu nén ap dung phuong
phap hoa tach dong hay phuong phap hoa tach
tinh. Dwa ra dwoc két luan vé hiéu qua kinh té khi
ap dung trng phwong phap, phwong phap nao
h|eu qua hon.

% Quang urani da phong hoa chira nhiéu cac
khoang vat sét. Cac hat khoang vat sét co kich
thwée rat min va siéu min, khi gap nuwoc co dac
diém la hut nwoc rat manh, tré nén déo, trvong nd
ra va dinh két vao nhau. Trong qué trinh hoa tach,
chuing sé& dinh két vao nhad bit kin khong cho dung
dich hoa chéat thdm théu qua cac l6p quang hoac
cac dung dich hoa chét cd thadm thau qua duoc cac
iop quang thi clng mat r&t nhidéu thoi gian, anh
hudng rat lon @én chéat lwgng hoa tach (hiéu suét,
s6 lvong va chét lwgng dung dich thu dugc) cling
nhw thoi gian hoa tach. Vo&i dac diém nay céng

(Xem tiép trang 48)
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< Céan dau tw nghién ctu kha nang thay thé
may phan cép trong so dd nghjen vong kin bang
cac sang, dac biét la sang chan déng cao tan, cho
cac déi twong quang chira cac khoang vat nidng
nhu quang déng Sin Quyen quéng chi-kém Chg
Dién, dbi voi quang d& mun hoa nhuw quang apatit
Lao Cai....0
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SUMMARY

| Traditional approach of mineral proc
_design is to incorporate dassifiers including
dassifiers and/or hydrocyclones in grinding
' of dassifiers are high capacity, low
costs and relatively structure simplicity.
- major inherent disadvantages include
fdaSSIﬁmhonnotonlybyszebutalsoby
result overgrinding is an outstanding iss
researches into incorporation of screens in grinding
- circuits had shown certain advantages of screens
' conventional dassifiers. This paper _ o
. opportunity of using screens, of high freq
in particular, grinding circuits instead of
. classifiers. Advantages of screens ¢
indude high solid content of oversize.
- products, non-contaminated undersize
_oversize partides. Possible benefits
' replacement by high frequency screens mi
| economic gains at the comminution stage, ¢
| overgrinding and the ease of downstream
i mcludnng flotation, dewatering and fitration

VAI NET VE THANH PHAN. ..
(Tiép theo trang 43)
nghé gia cong chuan bi quing cang can phai dat
duoc sO lwgng quang, kich thwdc hat quang tdi wu
va can nghién clu ty & phéi trén gitra hai loai
quang chwa phong hoa, da phong hoa nhdm dat
duoc chét lwgng hoa tach la cao nhat.(l
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: The paper intrddu_ééé
@component and the material

éauthors suggest the ‘main
| technology treatmg this ore,:




