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Bai bao gi6i thiéu két qua nghién ciru xir Iy quing urani ving Pa Lira - Pa Rong da agglomerat hoa bing
phuwong phap hoa tach déng. Phwong phap nay cé gia chi phi dau tw twong ddi thap cho viéc thu hdi urani
tir cac loai quing ham lwong thip. Cac két qua thwc nghiém chi ra rang, quing urani ving Pa Lira - Pa
Rong (tinh Quang Nam) chira 0,0905% U dwoc xir Iy bing phwong phéap hoa tach dong véi cac diéu kién:
kl:ch c6 hat quang <1,0 cm (qua sang 90%), 46 Am cu,"la khdi quzflrng 8%, chi phi axit H SO, 35 kg/tan quing,
nong d(}, axit H2§O , 50 g/1, chat oxy héa MnO, 4 kg/tan quing, toc do twdi 30 I/m?/h, thoi gian xir ly 11 ngay,
hi¢u suat thu hoi urani > 90%, dudi quing thai c6 ham lwgng urani < 0,01%.

Tir khéa: agglomerat, hoa tich dong, Pa Liva - Pa Rong, quing urani.

Chi sé phén logi 2.4

Research on the processing of Pa Lua - Pa Rong
uranium agglomerated ore by the heap leaching
method

Summary

This paper presents the results of Pa Lua - Pa Rong uranium
agglomerated ore processing using the heap leaching
method. This technique can offer a relatively low capital cost
method for recovering uranium from some low grade ores.
The experimental results showed that the Pa Lua - Pa Rong
(Quang Nam province) uranium ore containing 0.0905% U
was treated by heap leaching method with the conditions:
Ores as coarse as < 1.0 cm (passing 90%), moisture of ore:
8%, consumption of H,SO,: 35 kg/tone of ore, concentration
of H,SO,: 50 g/, MnO, oxidant: 4 kg/tone of ore, rate of
irrigation: 30 1/m*h, the entire treatment cycle: 11 days,
recoveries of U: > 90%, and the leached tails containing <
0.01% U.

Keywords: agglomerate, heap leaching, Pa Lua - Pa Rong,
uranium ores.

Classification number 2.4

*Tac gia lién hé: Tel: 0908422712

TAP CHI

HOAHOC |/,
ONG NGHE Iet Nam 12(1) 1.2017 48

Pat van de

Hoa tach déng di tré thanh phuong
phap duoc st dung rong rai trong viéc
xur Iy cac loai quing vang, bac, dong va
urani ¢6 ham lugng thap. Qua trinh hoa
tach doi hoi khdi quang phai c6 do thim
tuong ddi tot va vat liéu phai co su dong
déu dé tranh viéc tao kénh cua dong dung
dich. Cac phan quing néu khong dugc
tiép xtc tot voi dung dich s& khong duoc
hoa tach hodc rira tt [1-3].

D6 tham khong tot cua dong quing
la mot trong nhitng nguyén nhan cé anh
hudng rt 16n t6i qua trinh hoa tach déng
va hiéu suét thu hoi. Két qua nghién ctru
tai Vién Cong ngh¢ xa hiém va céc tai liéu
tham khao trén thé gidi chi ra rang, cin
phai nghién cttu sau hon nira trong cong
nghé xtr Iy quang urani cat két nghéo theo
phuong phép hoa tach dong. Mot trong
cac van dé can nghién ctru hoan thién 1a
cai tién ky thuat hoa tach tham véi viée
st dung qué trinh agglomerat héa quang
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dau vao nham cai thi¢n tinh tham ctua khoi quang, nang
cao d§ on dinh cua dong va kha ning phan bo dong
dung dich trong khoi quang va cudi cung la nang cao

hon hiéu suét thu hoi urani [4-6].

Muc ti€u ctua qué trinh agglomerat hoa 1a cac hat
nhé duogc tap hop lai hodc cac hat nhé duge bam vao
cac hat 16n hon qua mot qua trinh xir Iy dé tao ra céac
hat c6 kich thudc 16n hon, déng déu hon, chiu dugc luc
nén ép nhung c6 do thdm tot ¢& dam bao cho qua trinh
rira khong bi han ché boi su gy tic, bit cac dudng dan
cua dong dung dich; quang sau khi agglomerat phai
giit dugc bén trong mdi truong hoa tach bang axit [7,
8]. Qué trinh agglomerat hoa c6 thé lam giam thoi gian
hoa tach, ting hiéu suat thu hdi (ddng thoi lam giam
ham luong urani trong ba quang), cho phép viéc xay
dbng thuan loi hon, va khi d6 tang phan tiép xtic giita
quing va tic nhan hoa tach do tao ra khoang trong
trong khdi quing nhiéu hon.

Bai bao gidi thiéu két qua nghién ciru da dat dugc
vé viée xr Iy quang urani viing Pa Lira - Pa Rong (tinh
Quang Nam) dd agglomerat héa bang phuong phap
hoa tach ddng, trong d6 tip trung nghién ctru anh
hudng ciia ndng do axit, chi phi axit, chi phi chat oxy
héa va tc do tuéi dén hiéu suat thu hdi urani.

Vat lieu va phuong phap nghién cuu
Nguyén liéu, héa chit va thiét bi

Quéng urani dugc st dung cho nghién ctru la loai
quing nghéo ving Pa Lira - Pa Rong c¢6 ham lugng
U,0, =0,0905%. Quéng dugc gia cong dén kich thudc
<1 cm (90%). Sau qua trinh gia cdng, thanh phan do
hat < 600 um chiém 18%.

Hoa chét sir dung la: axit H,SO, k¥ thuat va MnO,.
Heé thiét bi agglomerat dang thung quay lam viéc lién
tuc, cong sut toi da 150 kg/h. H¢ hoa tach tham 1a cot
nhya PVC c6 duong kinh 0,105 m va chiéu cao 1,2 m.
Ngoai ra con st dung: may dap, may nghién, thiét bi
sang, may tron, cin, ti siy, may do thé oxy hoa - khur

va pH, may do d6 am. ..
Phuwong phdp nghién ciru
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Khao sat hiéu suit hoa tach quiang urani di
agglomerat bang phuong phap hoa tach déng voi cac
thong sb tong chi phi axit 1a 35 kg H,SO 4/ta”'m quang,
trong do chi phi axit cho cong doan agglomerat hoa
chiém khoang 2/5 tong chi phi axit; d 4m cta khoi
quang sau khi agglomerat 1a 8%, hoa tach ddng duoc
tién hanh v&i ndng do axit 50 g/l va khéi lugng quing
cho mgt me hoa tach 1a 10 kg.

Pé xac dinh ham lwong urani va cac nguyén to
khéc, nghién ctru da sir dung cac phuong phép phan
tich nhu phwong phap phan tich tric quang trén may
SPECTRONIC 20D (USA), phuong phap chuan do
urani bang K,Cr,0, (Davis and Gray method), phuong
phap phan tich phd khéi plasma cam tng (ICP-MS
Agilent 7500a), phuong phap phan tich nhiéu xa
Ronghen (SIEMENS D5005)...

Két qua va thao luan

Xdc dinh cdc thong soé ciia qud trinh agglomerat
hoa qudng trwdc khi hoa tach

Quing urani ding dé nghién ciru ¢6 ham luong U0,
13 0,0905%, quing dugc gia cong dén kich thude < 1
cm (90%). Két qua phan tich bang phuong phap nhidu
xa Ronghen cho thay, khoang vat chu yéu chira trong
quang la thach anh, plagiocla, albit, calcit, kaolinit,
sericit. Khoang chira urani chu yéu trong quing la
nasturan. Vé dinh luong, thach anh chiém 58-70%,
albit chiém 9-16%, plagiocla 5-11%, calcit 1-4%.

Quing duogc gia cong xong, sau d6 tién hanh cong
doan agglomerat hoa v6i cac thong sb cu thé nhu sau:
str dung chét két dinh 14 axit H,SO, v6i khéi luong 1a
15 kg/tan quing, nong d6 dung dich axit 250 g/1, thoi
gian agglomerat 1a 10 phut va tbc do quay cua thiét
bi agglomerat 15 vong/phut, luu lugng tudi dung dich
axit H,SO, la 20 I/h va do 4m cua khdi quang la 8%.

Nghién ciru cdc yéu té anh hwéng dén qud trinh
xit Iy quéng urani da agglomerat héa bang phwong
phdp hoa tich dong

Mo ta thi nghiém: hé thong thi nghiém gdm cac cot
nhya PVC c6 duong kinh trong d = 0,105 m, chiéu cao
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H = 1,2 m. Tac nhéan hoa tach axit dugc cung cip bang
cac bom dinh lugng. Trong thi nghi¢ém nay, nap 10 kg
quang ban dau (c& hat < 1 cm) di agglomerat hoa vao
cOt thi nghiém PVC. Tudi dung dich axit sunfuric co
ndéng do 50 g/l vao dinh cot véi tée d6 30 1/m¥h. Méc
tinh thoi gian hoa tach 1a thoi diém pha l6ng di ra khoi
dau dudi cta cot. Tudi dén khi nao dung dich 16 ra &
day cot co pH < 1 thi dimg, dé chay hét qua 1 ngay thi
tuoi tiép. Xac dinh thé tich tudi va thu, néng d0 urani,
sit trong mdi lan tudi.

Tién hanh hoa tach khi bom toan bo dung dich axit
d3 chuan bi va thu dung dich di chay qua cot lam dung
dich hoa tach. Rira bang dung dich axit sunfuric lodng
(1/1000). Thu toan bd dung dich hoa tach + dung dich
rira: xac dinh thé tich, phan tich ham lugng urani, st
trong dung dich sau ciing va ba thai dé tinh hiéu suét
thu hoi.

Nghién ciru dnh hiong ciia nong do axit dén hiéu
sudt thu hoi urani:

Thi nghiém duogc tién hanh véi cac thong s6 nhu
sau: ndong do axit sunfuric thay déi tir 30, 50 va 75 g/,
chi phi MnO, 4 kg/tan quing, toc d¢ tudi 30 I/m¥/h, chi
phi axit 20 kg/tan quing.
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Hinh 1: anh hwéng cia nong dg axit t6i hiéu sudt thu hoi urani

Tir hinh 1 cho thay, hiéu suat cta qua trinh hoa tach
ty 18 thuan véi ndng d6 tac nhan hoa tach. Tuy nhién,
ndng do axit khong nén duy tri qua cao, vi trong quing
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urani con chira cac tap chit khong mong mudn khéc,
khi ting nong d¢ axit s& lam ting kha ning hoa tich
ctia tap chat, lam giam tinh chon loc va san phim dung
dich thu dugc s& chira nhiéu tap chat, giy khé khan cho
cac giai doan xtr 1y tiép theo. Qua sb liéu thuc nghiém,
chung t6i da lya chon duoc néng do axit sunfuric & 50
g/l 1a phi hop, cho hiéu suat thu hdi dat 90,58%.

Nghién cuu anh huong cua chi phi axit den hiéu
suat thu hoi urani.:

Thi nghiém duoc tién hanh véi cac théng sd nhu
sau: chi phi axit thay doi tir 10, 15, 20, 25 va 30 kg/tin
quang; chi phi MnO, 4 kg/tan quing; nong do axit 50
g/l; tde do 30 I/m¥h. Su phu thudc cua hi¢u suét thu
hoi urani vao chi phi axit dugc chi ra & hinh 2.
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Hinh 2: dnh hudng cia chi phi axit t¢i hiéu sudt thu hoi urani

Két qua thi nghiém cho thdy, trong qua trinh hoa
tach do ty 1& 1ong/rin tuong ddi thap dung dich axit
khong thdm siu vao trong hat quing do vay phan 16i
bén trong hat quang c6 kich thudc 16n khong phan ing
véi axit, luong axit van con du trén bé mat hat quang.
Khi ting chi phi axit thi ty 1& sat va cac tap chat khac
tan vao dung dich nhiéu hon so v&i urani. Do d6 phai
lya chon mot chi phi axit thich hop dé mot mat tranh
tiéu hao axit khong can thiét, mat khac viéc ting nong
d6 tap chét trong dung dich c6 anh huong rat 16n t6i
qué trinh xtr Iy dung dich bang trao d6i ion. Nhu vay
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qua két qua thi nghiém cho thy, v&i chi phi axit 20 kg/
tan cho hiéu suat thu hoi urani dat 90,58% 1a mirc chi
phi phu hop.

Nghién ciru anh hwéng ciia chi phi chdt oxy héa dén
hiéu sudt thu hoi urani:

Thi nghiém dugc tién hanh véi cac théng sd nhu sau:
chi phi MnO, thay déi tir 2, 3, 4 va 5 kg/tén, toc do tudi
30 1/m?/h, chi phi axit 20 kg/tin, ndng d¢ axit 50 g/I.
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Hinh 3: anh huong ciia chi phi MnO, t6i hiéu sudt thu hoi urani

Két qua ¢ hinh 3 cho thay, néu chi phi chat oxy hoa
nho hon 3 kg/tan quing, khi d6 hiéu suat thu hoi urani
khong cao do lugng Fe* khi d6 chwa chuyén hoan toan
thanh Fe**; con khi chi phi chat oxy hoa 16n hon 4 kg
/tin quing, khi d6 hiéu suat thu hoi urani ting khong
dang ké do s& 1am ting qua trinh hoa tan tap chat.

Tir két qua thuc nghiém cho thay, chi phi chat 6xy
hoa duoc chon la 4 kg/tén quang, vira cho hi¢u suét thu
hdi urani dat 90,58% vira thu duoc dung dich c6 thé
6xy hoa khtr trung binh, giam dugc ndng do ciia mot
sb kim loai co kha nang canh tranh v6i urani khi trao
dbi ion ¢ nhirng budc tiép theo.

Nghién ciru dnh hwéng cia toc d¢ twéi tc nhdn

hoa tach den hiéu suat thu hoi urani:

Thi nghiém dugc tién hanh véi cac thong s6 nhu
sau: toc do tudi thay doi tir 10, 20, 30, 40, 50 1/m%/h;
chi phi MnO, 4 kg/tan, chi phi axit 20 kg/tin, nong do
axit 50 g/1.
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Hinh 4: anh hwong cua téc do tudi t6i hiéu suat thu hoi urani

Két qua thuc nghiém cho thiy, khi ting toc do tudi
tir 10 I/m*h dén 50 I/m*h thi cho hi¢u suat thu héi
urani tang, tuy nhién khi ting tiép dén 40-50 /m*h
thi hiéu suat thu hdi urani khong tang nhiéu, vi khi
tang toc do tudi thi téc d6 dich chuyén twrong ddi giira
hat quing va dung dich hoa tach ting lam ting toc do
khuyéch tan trong va ngoai, do dé téc do phan tmg xay
ra nhanh hon, nhung néu ting toc do tudi ti 40-50 1/
m%h s& c6 hién tuong chay theo kénh do ¢6 su phan bd
khong dong déu cac cap hat dan dén higu suat hoa tach
urani giam va c6 thé gy ra hién twong cac hat quing
bi v& ra, dan dén kha niang di chuyén cua dong dung
dich khé khin hon. Qua két qua thi nghiém c6 thé thy
véi toe do tudi 30 I/m*h cho hiéu suat thu hdi urani
cao (dat 90,58%).

Két luan

Nghién ctru di xac dinh duoc cac yéu té anh huong
dén hiéu suét thu hoi urani khi tién hanh xir Iy quing
cat két urani ham luong thip ving Pa Lira - P4 Rong
béng phuong phap hoa tach déng c6 s dung qua trinh
agglomerat hoa quing dau vao. Cac thong sb cu thé
cho tirng giai doan trong quy trinh nhu sau:

- Giai doan gia cong: quang nguyén khai duoc gia
cong qua hai bac bang may dap trung va may dap nho
dé thu nhan duoc quing co kich thude < 1 cm (90%).

- Giai dogn agglomerat hoa: d0 am khdi quang
8%, toc do quay ctia thiét bi 15 vong/phut, chi phi axit
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H,SO, 15 kg/tan quéang, nong do axit H SO, 250 g/,
luu lugng tudi dung dich 20 I/m?%h.

- Giai doan hoa tach déng: chi phi axit H,SO, 20
kg/tan quing, ndng do axit H,SO, 50 g/l, chi phi MnO,
4 kg/tan quang, toc do tudi dung dich hoa tach 30 1/
m?/h; thoi gian hoa tach 11 ngay, hiéu sut thu hoi

urani dat trén 90%.
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