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Tém tat: Hoa tach déng da dugc ung dung pho bién dé xir 1y cac loai quing ham lugng

thip do chi phi dau tu va van hanh thap. Qu4 trinh agglomerat héa théng thuong duoc ap

dung nhu mét giai doan trung gian gitta giai doan dap quang va giai doan tao dbng quang

truge khi tién hanh hoa tach. Cac hat min dugc gan v6i cac hat tho hon hodc tu lién két

v&i nhau thanh cac hat c6 kich thude 16n hon trong qua trinh agglomerat héa. Nghién cau

nay duoc thuc hién véi muc tiéu la xay dung duoc mé hinh thong ké qué trinh agglomerat

hoa tng dung trong hoa tach dong quang urani ban phong hoéa ving Pa Lira - Pa Rong

nham t6i vu hoa giai doan agglomerat. Tir két qua nghién ciru, cac tac gia da lya chon

dugc cac thong so thich hop c6 anh huong dén qua trinh agglomerat hoa ddi voi quing

ban phong héa: chi phi 20 kg H,SO4/tan quing, ndng do H,S0,250 g/l, d6 4m khdi quing

8%.

Tir khéa: Hoa tich dong, qué trinh agglomerat, mé hinh thong ké

I. MO PAU

Thoi gian dau tién khi dua phuong phap hoa tach dong vao van hanh thuong mai, tinh

thim cua dung dich hoa tach qua déng quing da tré thanh van dé chinh khi quang chira mot
luong dang ké cac hat c6 kich thudc nho. Cac hat c6 kich thudc bé co thé chuyén dong xudng
phia dudi cung véi dung dich hoa tach hodc co thé bit kin cac 16 trong qua trinh hoa tach
dbng, tir d6 dan t6i van dé thadm khong tot va lam cho hiéu suat hoa tach dong khong cao. Qua
trinh agglomerat dugc s dung nhu 1a mot qua trinh trung gian giita cong doan nghién va
cong doan xép déng, dé xtr 1y hién tuong thém vira néu. Trong qua trinh agglomerat, cac hat
nho dugc tap hop lai v&i nhau hodc cac hat nhd bam vao cac hat 16n hon qua mét qué trinh xtr
ly dé tao ra cac hat co kich thude 16n hon, déng déu hon, chju duge luc nén ép nhung c6 do
tham t6t [1 - 4].

Theo tac gia Adirek Janwong [4], thi qua trinh agglomerat hoa dd dugc sir dung dé cai
thién cau trac vat ly cua dong, cai thién dong hoc hoa tach va lam giam tac dong moi truong
trong phuong phép hoa tach dong.

Qua trinh agglomerat hoa 1a mot trong nhitng giai phap c6 hiéu qua dé nang cao tinh
thim cua khi quang, tang cuong phan tng hoa tach trong phuong phap hoa tach dbng quang
urani ham lugng thap trén thé gidi trén quy mé san xuét dé xir Iy cac loai quing ngheo chira
dong, vang hay urani,... Dbi tuong nghién ctru cho qua trinh agglomerat hoéa chu yeu la cac
loai quang khong dong nhit c6 ciu tric toi xdp d& gay tic,quang chira sét, kho hoa tach, qua
trinh gia cong sinh hat min. Qua trinh agglomerat hoa thong thuong dugc sur dung nhu mot
giai doan trung gian gitra giai doan dap quang va tao dbng quang trude khi tién hanh hoa tach.
Céac hat min duoc gin véi cac hat tho hon hodc tu lién két v6i nhau thanh cac hat c6 kich
thudc 16n hon trong qué trinh agglomerat hoa. Ngoai ra qua trinh nay ciing tao ra nhiéu
khoang tréng hon trong hat quing sau khi duoc agglomerat hoa, cho phép tac nhan hoa tach
di chuyén dé dang t6i timg noi trong hat quing, trong déng quang [5 - 7, 8].

Trong hoa tach déng quing urani, thi qua trinh agglomerat héa gém céac budc sau:
quing urani dau tién duoc gia cong téi ¢ hat thich hop, sau d6 agglomerat héa phan hat min
hodc toan bo) trong thiét bi trong quay bang cach bd sung nudc, tic nhan hoa tach, néu can
thiét 1a thém chat két dinh. Quing sau khi agglomerat hoa xong, duoc tao dong va tién hanh
theo phuong phéap hoa tach déng [4, 9].
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Bai bao trinh bay két qua nghién ctru anh hudng cia cac yéu té dén qua trinh
agglomerat hoa dbi v6i quing ban phong hoa va két qua tim phuong trinh h01 qui mo ta biéu
dién hiéu suét thu hoi urani trong qu4 trinh hoa tach dong phu thudc vao cac yéu to.

II. NOI DUNG
IL.1. Pdi twong va Phuong phap
Péi twong:

Quang urani dang ban phong hoa vung Pa Lira —Pa Rong (Quang Nam) c¢6 ham luong
urani 1a 0,0905 % U. Dang quing nay nam xen kep & 16p gitra va la dang trung gian dang bién
doi tir quang chua _phong hoa thanh quang phong hoa. Quang dugc lay, gia cong theo ding
quy trinh huéng dan cua IAEA dén kich thuée thich hop cho qua trinh xir 1y bang phuong
phap hoa tach dong.

Bang 1. T§ 18 cac cAp hat quing nguyén liéu sau khi gia cong

T Cip hat Ty 1é khoi hrong - Cip hat Ty 1¢ khoi lwgng
(mm) (%) (mm) (%)
1 +10 47,3 4 | +1,18-2,36 8,2
2 +5 - 10 12,8 5 | +0,6-1,18 8,0
3 +2,36 -5 5,7 6 -0,6 18,0
Cong 100
Phwong phap:

- Khdo sdt qud trinh agglomerat: S6 lugng mdi mé thi nghiém la 10 kg quéng da dugc
gia cong tdi ¢d hat <1 cm (95 %) va 92g MnO, 85 % (M nO; 4 kg/tan). Quing va chat oxy hoa
MnO; duoc tron déu va cho vao thung quay. Cac thong s6 khao sat la chi phi axit, nong do
axit va do 4m cia kh01 quang. Khi khao sat mot yéu td thi cac yéu té con lai cia qua trinh
agglomerat dugc cb dinh.

- Thiee nghiém xir Iy quang urani da agglomerat bang phuong phap hoa tach dong voéi
cac thong s tong chi phi axit 13 40 kg H,SO4/tdn quing, trong do6 chi phi axit cho cong doan
agglomerat hoa chiém khoang 1/2 téng chi phi axit; ¢ 4m ctia khdi quing sau khi agglomerat
1a 8 %, hoa tach déng duoc tién hanh véi nong do axit 50 g/l, chi phi MnO, 4 kg/tin quing,
tc d6 tuwdi 30 I/m?.h va khdi lwong quing cho mot mé hoa tach 1a 10 kg.

Ham lugng urani trong quang, trong dung dich va trong ba quang sau hoa tach duoc
phan tich bang phuong phép phan tich khoi pho plasma cam ung ICP-MS Agilent USA 7500a
tai Vién Cong ngh¢ xa hiém.

Hiéu suét thu hdi urani duoc xac dinh theo cong thure: H = (m1/myg) * 100%

Trong d6: mg 14 khéi lugng urani ¢6 trong quing dem hoa tach, m; 13 khéi luong urani
thu dugc trong dung dich hoa tach.

I1.2. Két qua va thao luin

11.2.1. Két qud nghién ciru cdc yéu to anh hwéng dén qud trinh agglomerat héa
quang urani vang Pa Lira — Pa Rong
Phan dudi day trinh bay két qua nghién cru qua trinh agglomerat héa quing urani
vung Pa Liura — Pa Rong, trong do6 tap trung nghién ctru anh hudng cia chi phi axit sunfuric,
nong do axit sunfuric va dg am cua khoi quang.
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11.2.1.1. Nghién citu anh hwong chi phi axit dung cho qua trinh agglomerat héa dén hiéu sudt
thu hoi urani bang phwong phap hoa tach dong:

Thi nghiém dugc tién hanh nhu sau: Can 10 kg qudng dé dugc gia cong + 46 g MnO;
85 % (M nO; 4 kg/tan), sau do tron déu. Tién hanh khao sat voi lugng axit thay doi: 10, 15, 20
kg H,SOy4/tan quang; nong do axit 250 g/1; 6 am 1a 8 %.

‘Sau khi agglomerat hoa xong toan bg, dem tién hanh hoa tach déng trén cot. Két qua
cho thay véi chi phi axit la 20 kg/tan quing (chi dung cho giai dogn agglomerat ha) cho
hiéu suat thu hoi urani cao 90,58 % (hinh 1).
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Hinh 1. Su phu thugc hiéu sudt thu héi vao Hinh 2. S],fphu thude hiéu sudt thu hoi vao
chi phi axit voi quang BPH nong do axit voi quang BPH

11.2.1.2. Nghién ciu anh huong nong do axit dung cho qua trinh agglomerat hoa dén hiéu
suat thu hoi urani bang phwong phap hoa tach dong:

Thi nghiém dugc tién hanh nhu sau: Céan 10 kg quang da dugc gia cong + 46 g MnO,
85 % (MnO; 4 kg/tan). Tien hanh khéo sat v&i nong d axit thay doi: 200, 250, 300 g/l; chi
phi axit 20kg/tan quang (cho giai doan agglomerat hoa); 40 am la § %.

Sau khi agglomerat hoa xong toan bg, dem tién hanh hoa tach dng trén cot. Két qua
cho thay véi nong do axit 1a 250 g/l cho hi€u suat thu hoi urani cao nhat (xem hinh 2).

11.2.1.3. Nghzen cibu anh hieong do am ciia qudng dung cho quda trinh agglomerat hoa dén
hiéu sudt thu hoi urani bang phwong phdp hoa tach dong:

Muc tiéu cua viéc xac dinh d9 a am khi tién hanh agglomerat hoa quing la dé sau khi
tron khéi quang cang xdp cang t6t nham giam thiéu sy nén ép quing trong qua trinh tao dbng
tiép theo. Trong qua trinh tién hanh nghién ctu khao sat anh huong cua d6 am toi qua trinh
agglomerat hoa, khi do am thip viéc cdp dung dich rat khé déu cho khdi quing, vi vay khu
vuc c6 dung dich s€ von lai va lon dan nén hat thu duoc kha 16m. Nguoc lai, khi ¢6 du dung
dich thi lai c6 hién twong cac hat dinh lai v6i nhau va véi tang quay, dan dén cling khong lan
theo tang quay dé tao hat.

Thi nghiém duogc tién hanh nhu sau: Can 10 kg quang da dugc gia cong + 46 g MnO;
85 % (MnO; 4 kg/tin). Tién hanh khao sat véi 46 am thay dbi: 6, 8, 10 %; chi phi axit 20
kg/tan quing (cho giai doan agglomerat héa); ndng do axit 250 g/l.

Sau khi agglomerat hoa xong toan bg, dem tién hanh hoa tach dbng trén cot. Két qua
cho thdy voi d6 am cta khéi quing 12 8 % cho hiéu suat thu hoi urani dat 90,58 % (xem hinh
3). Khi d6 khdi quing s& tham wét hét, khong cé hién tugng bi nhio, ¢& hat quang déu nhau.




* Nhén xét vé wu va nhwge diém ciia qué
trinh céi tién cdng nghé (béng so sanh) vé .
ché @ cong nghé, chat lwgng dung dich 8
hoa tach: 80 /
Di tién hanh thi nghiém hoa tach o / /
quang urani theo 02 phuong an: Khoéng 60
agglomerat héa va cé agglomerat héa bang
phirong phdp hoa tich déng. Quy md mdi
cot hoa tach la 10 kg/cft quang urani
(duong kinh 0,105 m, chiéu cao 1,0 m).
Quing urani duoc dép, nghién va sang dén 20
kich thudc < 1 cm. Ca 2 phuong &n trén déu
duoc tién hanh vé co ban nhu nhau chi
khdc nhau & chd: véi kiéu quing c6 0 1 . . i .
agglomerat hoa (sau khi dugc tron véi Théri gian héa tich, ngay
MnO,) dugc tudi déu véi axit H,SO, dic,

sau d6 nap vao cot va tudi bo sung thém  Hinh 3. Su phy thudc hiéu sudt thu hoi vao do
mot lugng dung dich axit nhat dinh, cuoi am véi quing BPH
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cuing 1a rira quing bang dung dich axit lodng va thu dung dich chira urani; con dbi véi quing

khéng agglomerat héa (sau khi dugc tron véi MnO,), sau do6 nap vao cot va tudi dung dich

axit H,SO, lodng qua khdi quing. Két qua so sanh céc thdng sé cta qua trinh duoc chi ra

bang 2 dudi day.

Badng 2. So sdnh cdc théng sé ciia qud trinh hod tich qudng khi khéng agglomerat hda va co
agglomerat héa bang phwong phdp hoa tach dong

Ciac thong sb Khoéng agglomerat | Co agglomerat
Kich thuéc quing ban dau, mm <10 (95 %) <10 (95 %)
Tiéu hao axit H,SOy, kg/tan quing 45-50 38-40
Tiéu hao chit 6 xy hoa MnO,, kg/tdn quing 4 4
Thoi gian hoa tach, ngay 15 11
Nong d6 Urani trong dung dich hoa tach, g/l 0,7-1,1 0,8-1,4
Nong d6 Fe trong dung dich hoa tach, g/l 8-11 8-10
Hi¢u suét thu héi urani, % 85,2 90,58
Thé tich dung dich sau hoa tach, lit 3,8 3,2

Qua két qua thi nghiém cho thay, cac théng sd cua qua trinh hoa tach quang urani da
agglomerat so v0i quang urani khong agglomerat hoa bang phuong phap hoa tach dbng c6 wu
diém 1a thoi gian, hiéu suét ting hon, tiéu hao axit thip hon, khong bj tic dong, han ché bui
khi khong tién hanh nap quang kho truc tiép vao cot va bé; trong khi d6 chat lugng dung dich
sau khi hoa tach khong thay ddi nhiéu so véi quang khong duoc agglomerat. Tuy nhién, qua
trinh nay cing lam lam tang chi phi khi van hanh hé thiét bi agglomerat, ton thoi gian chuan
bi trudc khi tién hanh hoa tach quing.



11.2.2. Xdy dung mo hinh thong ké qud trinh agglomerat héa quéng urani viing Pa
Lira — Pa Rong

Bai toan: Nghién ctru hiéu suét thu hoi urani trong qua trinh hoa tach ’déng quang
urani BPH phu thudc vao cac yeu t6: Z; — nong d6 axit, g/l; Z; — chi phi axit, kg/tan quang; Z3
— d6 am, % trong giai doan agglomerat hoa [9]. Két qua ma hoa cac yéu to dugc thé hién &
bang 3.

Bdng 3. Md héa cdc yéu 16 trong qud trinh hoa tach dong quéing urani di agglomerat hoa

Cac nhén t6 theo ti 1 xich tw nhién Cac nhén to trong hé mi héa
Sothirtw | Z, | 2 Z3 Xy | Xo | X Y
thi nghiém
1 200 | 10 6 - - - 76,4
2 300 | 10 6 + - - 79,8
3 200 | 20 6 - + - 84,5
4 300 | 20 6 + + - 86,2
5 200 | 10 10 - - + 77,8
6 300 | 10 10 + - + 80,1
7 200 | 20 10 - + + 87,9
8 300 | 20 10 + + + 90,3

Xéc dinh phuong trinh hdi qui bac 1 day du mo ta thuc nghiém. Véi do tin cay thong ké P
=95%

Cic buéc tién hanh:
Phuong trinh hoi qui bic mot ba nhan té day di co dang nhu sau:

y=bx, +hXx, +bx, +bx, +b XX, +b XX, +b, X X, +b XXX,

Pé thuan tién cho viéc tinh toan, ma tran ké hoach hoa thuc nghiém dugc mé rong
trong bang 4.

Bang 4. Két qua tinh toan, ma tran ké hoach héa thuc nghiém

Stt X, X, X, X, XX, XX X Xg | XX Xo Y, %
1 1 -1 -1 -1 1 1 1 -1 76,4
2 1 1 -1 -1 -1 -1 1 1 79,8
3 1 -1 1 -1 -1 1 -1 1 84,5
4 1 1 1 -1 1 -1 -1 -1 86,2
5 1 -1 -1 1 1 -1 -1 1 77,8
6 1 1 -1 1 -1 1 -1 -1 80,1
7 1 -1 1 1 -1 -1 1 -1 87,9
8 1 1 1 1 1 1 1 1 90,3

* Buére 1: Xdc dinh cdc hé sé hoi quy b
- Xac dinh cac hé s0 bo, by, by, bs:
_ i1 XV
Ap dung cong thirc: ‘ N . Lan luot thay sb vao, ta tinh duoc cac két
qua sau (N = 8): bg=82,875; by = 1,225; b, = 4,35; b3 = 01,15.

(N dugc tinh theo cong thirc: N = 2", Trong do, N la SO s6 hang ciia phuong trinh hoi
quy béc 1 - chinh 1 s6 thwc nghiém phdi lam; n la sé nhan t6 danh hwéng dén két qua thuc
nghiém, ¢ day n = 3).

- Xac dinh cac hé ) b1, b23, b13:



N
Ap dung cong thirc: b;; Eiﬁ:‘x-'ﬂ Lan luot thay s vao, ta tinh dugc cac két qua

Sau (N 8) b12— -0,2; b23—0 125; b13— - 0,05.
- Xac dinh cac hé 0 b1o3:

N
E..L 1xux_;uxku}ru

, Ap dung cong thuc: Ik N . Lan luot thay s vao, ta tinh duoc cac
ket qua sau (N = 8): b123=0,225.

* Bwére 2: Panh gid tinh co nghia cua cac hé so hoi qui

Tinh c6 nghia cua cac hé s6 hoi qui duge ki€ém dinh theo ti€u chuan t:

_ Ibl 57 So
i tinh 5_ 52;5.= 0 Sbiz?
i Trong do: i N hay: VN

Do vay, ta tien hanh cac budc sau:

- Xac dinh gia tri So: Ta thyc hién 3 thi nghiém Idp & tdm, nhan duoc 3 gia tri ylo =

ymL vt
0 —TPT- fu .
85,4: y," = 86,1; y2 = 85,0. Ap dung cong thirc: ° m_ (v6im 14 s6 thi nghiém Iip
6 tam = 3). Ta tinh dugc 7° = 85,5
a E:J;l (}Fl}iu_?l}u_j:
Tiép theo ap dung cong thic: ~ ° B m—1 . Tatinh duoc 5%, = 0,31
5
, Sb[ = '_i
- Xdc dinh Spi:  Ap dung cong thirc: VN Ta tinh duogc Spi= 0,197
| B

L tinh — o

- Xac dinh t; tinn: Theo cong thuc: Sy . Ta tinh duoc ty = 420,77; t, = 6,22;
t, =20,09; t; = 5,84, t1o = 1,02; t13 = 0,25; ty3 = 3,68; t1o3 = 1,14,

- Xac dinh t tra bang: V6i P = 95%, f = m-1 = 3-1 = 2. Tra bang 2 chiéu ta co: toos(2)
= 4.30. Nhu Vé_iy, 12, t13, t23 va t123 déu nho hon tp(f), do d6 cac hé sO bio, b13, b23 va b123 cﬁng
déu bi loai ra khoi phuong trinh hdi qui. Phuong trinh véi cac hé s6 hoi qui con lai c6 dang: ¥
=82,875+1,225 x;+4,35 X +1,15 X3

* Buée 3: Pdnh gid tinh phit hop ciia phwong trinh héi quy thu dwoc

Bdng 5. Két qua tinh todn tinh phi hop ciia phwong trinh hoi quy thu dwegc

Stt| X, | X, | X, [ X, | Yu ¥, (oY)
1 1|-1)|-1]-1]|764 | 76,15 0,0625
2 1 1 |-1]-1]798 78,6 1,44
3 1]-1]11]-1|845]| 84,85 0,1225
4 1 1 11]-1]86,2 87,3 1,21
5 1)1-1)|-1|1)|778]| 7845 0,4225
6 1 1 /-1]1801| 809 0,64
7 1)1-1)1]1])|879]| 87,15 0,5625
8 1 1 |1(1]90.,3| 89,6 0,49

Vi ¥y Két qué thyc nghiém thir u tinh theo phuong trinh hoi qui sau khi da loai bo
cac h¢ s6 khong c6 nghia. y,: Két qua thuc nghi¢m thir u.

2 _Ele [}F..L_ -j'?;:]:

rs

N 5 .- =
- Xdc dinh Spni nyp theo phuong trinh: = PRuRe? N—L




V6i N =8, L =4 (s6 hé sb cua phwong trinh hoi qui ¥ tim dugc). Thay sb vao ta co
g? phihop = 1,24.

F — 5 phi hop
tink 7
5 o

- Xdc dinh Fynn (Phan phdi Fisher) theo phuong trinh:
Thay sb vao ta duoc Finn = 3,99.

- Xdc dinh Fyabang: V6iP =95 %, 0. =0.05; f;=N-L=8-4=4;f,=m-1=3-1=2.

Tra bang ta xac dinh dugc Fog5(4,2) = 19.25

- Kiém dinh: DO Finn = 3,99 < 19.25 = Fy bang, do d6 phuong trinh hoi qui tim duoc
md ta ding thuc nghiém: ¥ = 82,875 + 1,225 " x; + 4,35 " X, + 1,15 " x3

Pay 1a phuong trinh md ta sy phu thudc cia hiéu suét thu hdi urani vao nong do axit,
chi phi axit, va d6 am trong giai doan agglomerat hoa. Ngoai ra hi¢u suat thu hoi urani con
phu thude vao cac yéu tb (nf)ng do axit, chi phi axit, tc d6 tudi,..) trong giai doan tiép theo 1a
giai doan tién hanh hoa tach dbng ‘quang sau khi dugc agglomerat hoa. Tuy nhién khi khao sat
su phu thudc cua hiéu suat thu hoi uranl vao nong do axit, chi phi axit, va do 4 am trong giai
doan agglomerat héa, ta ¢ dinh cac yéu t6 anh huong dén hiéu suat thu hoi trong giai doan
hoa tach déng.

Tu phuong trinh h01 qui tim duorc cac hé sb by, by, by, bs duong cho ta thay rang muon
tang gla tri cia thong s6 t6i wu hoa can tang gia tri cia z3, Zp va z3. Qua do, néu ta tlep tuc
tang nong do axit, chi phi axit va do am cia kh01 quing, thi s& 1am ting hiéu suét thu hoi
urani. Tuy nhién diéu nay ciing s& dan dén mot s6 nguyén nhan sau:

- Do chi phi axit va nong do axit c6 anh huong dén su phan bd kich thude hat tao
thanh khi agglomerat hoa quéang. Két qua thyc nghiém cho thiy, khi sir dung dung dich axit
sunfuric néng do 250 g/1, voi chi phi 10 kg H,SO4/tAn quing thi khong du 1am wdt quang do
d6 khong quan sat thdy xuét hién agglomerat. Khi s dung dung dich axit sunfuric néng do
250 g/1, véi chi phi 20 kg H,SO4/tAn quing thi thdy xuét hién su tao hat.

Thuc nghiém cho ta théy diéu kién hoa tach tai néng d6 axit 200 g/l cho hi¢u suat thu
hoi urani thip hon so vé&i diéu kién hoa tach tai ndng do axit 250 g/l. Con tai diéu kién hoa
tach tai néng d6 axit 300 g/l cho hié¢u suat thu hdi urani cao hon so véi diéu kién hoa tach tai
ndng d6 axit 250 g/l, nhung khi d6 trong dung dich hoa tach xudt hién nhiéu sit, SO,* va cac
tap chat c6 hai khac s& gy anh huong dén qua trinh trung hoa tach tap chét sau nay.

Chi phi axit phu thudc rat nhiéu vao thanh phan khoang vat, hoa hoc va d¢ hat quang.
Chi ti€u nay la thong so rat quan trong trong viéc danh gia gia tri kinh te cua quang, vi vay
viéc khao sat dé xac dinh chi phi axit thich hop can thuc hién mot cach can than va v6i mau
quing dai dién cho cap quing. Theo cic ~cong trinh nghién ctru tai Vién Cong ngh¢ xa hiém
cho thay hap dung urani ctia nhya trao doi ion c6 thé giam td1 30% hodc hon khi nong do cac
tap chit sat, nhom, silic, sunfat,... ting tuong ng 1én dén 9-10 g/l; 7 g/I; 2 g/l; 100-120g/l,...
(hap dung urani tir 62-63 g/l nhya giam xudng toi 42-44 g/l nhya) [1].

Do d6 phai lya chon dugc néng dd va chi phi axit thich hop dé mot mat tranh tiéu hao
axit khong can thiét, mat khac viéc tang nong do tap chat trong dung dich c6 anh hudng rat
16n t61 quaé trinh xtr 1y dung dich sau do.

-bo ém phu thudc vao loai quing va thanh phan cip hat. Muc tiéu cua viée xac dinh
d6 am khi tién hanh agglomerat hoa quing 1a dé sau khi tron khéi quing cang xop cang tot
nham giam thleu sw nen €p quang trong qua trinh tao dbng tiép theo. Khi d6 am thap viée cap
dung dich rit kho déu cho khdi quing, vi viy noi co dung dich s& von lai va 16n dan nén hat
thu duoc kha 16n, cac hat s& khong dugc dinh chit vdi nhau, khi hoa tach s& dé dang tan ra
nhanh, lam anh hudng dén toc do dong chay, dan dén hiéu sut thu hdi urani thép. Nguoc lai,



khi c6 du dung dich thi lai ¢6 hién tugng cac hat bét lai v6i nhau, anh huong dén qua trinh
hoa tach dong, 1am cho dd nén cua dong tang, anh hudng dén kha nang hoa tach quang. Két
qua cho thay v6i d¢ am cua khoi quang 1a 8 % 1a phu hop.

Nhu vay dua vao két qua thuc nghiém, nhém tac gia da lua chon ¢ diéu kién ndng do
axit H,S0,4 250 g/l, chi phi axit H,SO, 20 kg/tin quing va d6 am cua khéi quing 8 % ding
trong giai doan agglomerat hoa cho hiéu suit thu hoi urani 1a 90,58 %, dé c6 thé phu hop voi
diéu kién thuc t& cho qué trinh hoa tach déng quing cat két urani ving Pa Lira — Pa Rong,
cling nhu qua trinh Iam giau, lam sach dung dich hoa tach sau nay.

Sau khi hoa tach dong, tién hanh rira ba va phan tich ham luong urani trong bi quing.
Két qua phén tich cho thdy ham lugng urani trong ba quing < 0,01 % U. Do viy, viéc lya
chon duoc cac yéu tb thich hop trong giai doan agglomerat hoa da gitp cho qué trinh hoa tan
cac khoang chira urani nhanh hon, tri¢t dé hon.

I1l. KET LUAN

Pi nghién ctru anh hudng ciia cac thong sé dén qua trinh agglomerat hoa quing urani
ving Pa Lira — Pa Rong va lya chon dugc cac thong sé thich hgp quang BPH: tic nhan 14 axit
H2S04, chi phi tac nhan 20 kg H,SO04,/tin quing, nong do tac nhan 250 g/1, d6 am khdi quing
8 %. Két qua nghién ctru cho thdy quing urani duoc agglomerat cho hiéu suit thu hoi urani
cao hon so v4i quang urani chua agglomerat.

Pi tim duoc phwong trinh hdi qui im dugc mo ta dung thyc nghiém qua trinh
agglomerat hoa biéu dién hiéu suat thu hoi urani trong qué trinh hoa tach déng quing urani
BPH phu thudc vao cic yéu tb: néng do axit, chi phi axit, va d0 4m trong giai doan
agglomerat hoa: 7 = 82,875 + 1,225 " x1+ 4,35 X, + 1,15 X3.
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Title of article: Study on statistical model building to optimization of agglomeration
for application to heap leaching of uranium ore
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Abstract: Heap leaching has been commonly used to treat low ores due to its low
capital and operating costs. The agglomeration process is generally used as the
intermediate process between crushing and stacking. Fine particles are attached to the
coarser particles or bonded together to form bigger particles during the agglomeration.
This research was conducted to build a statistical model of the agglomeration for
applications in heap leaching of semi-weathered uranium ores in Pa Lua - Pa Rong
area, aiming at optimising the agglomeration stage. Based on the results obtained, we
has selected the suitable parameters which affect the agglomeration process of semi-
weathered ores as follows: consumption of 20 kg H,SO, per a tonne of uranium ore,
concentration of 250 g H,SO, per litre, ore moisture of 8%.
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