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SUMMARY

STUDY ON THE EXTRACTION AND COMBINATION WITH UV-VIS METHOD
TO DETERMINE URANI IN THE GYPSUM WASTE

In this paper, present the results of the research on the determination and separation urani in gyps, has

investigated the optimal conditions for decomposition of 100 g gyps samples requiring 400 ml of H>SO,
30%. incubate sample for 150 min at temperature of 70 - 90°C, the neutralizing solution to precipitate

is NH3; 15%, the calcined precipitation temperature at 400°C reaches about 50% urani content, after

treatment through urani ion exchange column, precipitate reached over 80% urani, same time build on

the extraction, handling and analysis urani content in gyps sample, urani content was 0.74 mg/g, with

slight variability, below 5%.
Keywords: urani, extraction, analysis, gyps.

1. MO PAU

Urani 1a chat phong xa, ching tap trung chi
yéu trong vo trai dat, da sb trong cac quing
nhu quing urani, sa khoang titan, dat hiém ...
ngoai ra con cé trong cac loai quang khac nhu
déng, than, graphit, phosphate, bazit, fluorit,
molipden, zirconi, rutil, apatit v.v... Trong
nhitng niam qua, khai thac va ché bién quing
dang phat trién manh, song song véi viéc khai
thac va ché bién quing 1a sy 6 nhim moi
trudng va cic van d& an toan phong xa [1, 2].
Dia c6 mot sd cong trinh nghién ciru tach urani
bing cic phuong phap nhu keo tu, hip phu
hodc hip phu két hop véi cong nghé mang siéu
loc...[3, 4].

Quing apatit dwoc st dung nhidu trong san
xuit phan bén nodi chung va trong san xuat
phan DAP néi riéng, qué trinh san xuit DAP
thuong thai mot lugng 16n chét thai ran (b thai
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gyps), gap khoang 1,5 1in san pham chinh.
Trong khi d6 ba thai gyps c¢6 thé tan dung lam
nguyén liéu san 1ip mat bang, nguyén liéu
trong san xuét vat liéu xay dyng, nguyén liéu
trong san xuat xi mang, thach cao... Mubn sir
dung ngudn nguyén liéu tir ba thai gyps can
phai kiém tra ham luong cac ion kim loai ning
va chét phong xa, dong thoi tach cac chat d6 ra
khoi ngudn b thai dé xu 1y 6 nhiém moi
truong va c6 ngudn nguyén liéu khong chira
chat doc hai. Tir d6, chung t6i tap trung nghién
ctru xay dung qui trinh tdch va xac dinh urani
trong ba thai gyps [5, 6].

2. THU'C NGHIEM

2.1. Dung cu, thiét bj

- May quang phd hép thu phan tir (UV-VIS)
Prim cua Phap, tai phong thi nghi¢ém Phan tich
cong cu - Truong Pai hoc cong nghi¢p Viét
Tri.



- Can phan tich10* g, SA-210, Max 210 g, d =
0,001 g/cm?®.

- Tu sdy, may khudy tir, may hat chan khong,
16 nung.

2.2. Héa chit

- Dung dich urani loai 25g/1 ciia Merck

- Dung dich asenazo III loai 0,1% cua Merck

- H,SO4, HCI, HNO;, NH; dic (Trung Qubc).

- K&m hat, MnO,, NaOH (Trung Quéc).

- Axit ascobic 0,2 mg/ml dugc chuén bi tir hoa
chét tinh khiét.

2.3. Ly miu bi thai gyps

Mau ba thai gyps duoc lay khu vyc chira cua
nha may DAP Lao Cai — Tinh Lao Cai, dem
phoi khé hodc sdy ¢ nhiét do 70 — 80 °C trong
3 gio. Sau d6 dem di nghién min sang ldy c&
hat Imm.

2.4. Phan tich ham lwgng urani trong ba
gyps N

Céan chinh xac 10,0 g mau ba gyps duoc gia
cong téi ¢ hat < 1-2 mm, cho vao cbc thiy
tinh dung tich 250,0 ml tron déu véi 100,0 ml
axit HSO4 30% va 0,01 g chit oxy hoa
(MnO>), i mau trong thdi gian hai ngay, sau d6
dem loc qua gidy loc trén méay hut chan khong,
thu dung dich, dem c6 can con khoang 10,0 ml,
chuyén vao binh dinh mac 50,00 ml, thém
nude cit toi vach, lic tron déu thu duge dung
dich 1 (D1). Hat 10,00 ml mau (D1) cho vao
binh dinh mirc 25 ml, thém 7,00 ml HCI (1:1),
1,00 ml axit ascobic 0,2 mg/ml, 1,00 ml dung
dich asenzo III 0,05%. Pem dinh mic béng
axit HCI (1:1) t6i vach, lic déu, dé yén 15
phut. Tién hanh do mat d6 quang & budc song
665 nm.

2.5. Tach urani trong miu gyps

Can 100 gam ba thai gyps, thém vao mdi mau
400 ml axit HySO4 30% (khao sat thay doi
néng do tir 5 dén 98%), sau d6 gia nhiét 70 —
90 °C trong thoi gian 150 phut c6 khudy, sau
d6 loc 14y phan dung dich (D2) (bo phan ba),
dung dung dich NH3; 15% trung hoa dung dich
(D2) dén két tia hoan toan, loc ldy két tua
trong dung dich, phoi kho, siy & 105 °C thu
duoc két tia M1, sau d6 dem M1 nung & 400
°C thu san pham M2. Hoa tan M1 bang 100 ml
H>SO4 10%, cho chay qua c6t nhya anionit voi

toc do 1 ml/phat, rira giai uraanium trong cot
bang 50 ml hén hop HCI/NaCl 1/0,5 véi toc do
0,5 ml/phut, trung hoa bang NH; 15%, loc lay
két tha dem sdy kho & 105 °C trong 120 phit
thu duoc san pham M3.
2.6. Cong thirc tinh
- D¢ lap
Do 1ap lai cia phuong phép xac dinh theo cac
dai lwong S? va CV.
2N =X sx100

n—1 : X
Trong d6: n: S 1an do; S: o léch chuén cua
X; CV: Hé s6 bién thién (%); X : Gié tri trung
binh ham lugng chét xac dinh

52 =

- Phén tram
m
Tinh theo cong thitc H = IV 100

Trong do: H: Hi¢u suét thu héi; m: Khéi lwong
urani xac dinh (gam); M: Khéi lugng mau
(gam?. o )

3. KET QUA VA THAO LUAN

3.1. Xay dung dudong chuin va danh gia
phuong phap phan tich
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Hinh 1. Pwong chuan xdc dinh urani

Bdng 1. Két qua danh gid phwong phdp UV-
VIS xdc dinh urani

Lin
Abs s S | CV (%)
do
1 | 0275
2 10276
3 10277 | 55107 |5.104| 0,18
4 | 0275
5 | 0278
TB | 0276

Dung dich urani c6 ndng d6 10 mg/l dugc xéac
dinh 5 1an trén may UV- VIS. Két qua trén




Béang 1, cho thidy phuwong sai va hé s6 bién
thién ctia mau khi nhé, CV% < 1% ching t6
d6 lap cuia phép do t6t. Phuong phap tin cay dé
phan tich urani trong mau.

3.2. Nghién ciru cac didu kién tich urani
bang H2SO04

3.2.1. Anh hwong ciia nong dp H:SOq

Nong d6 H,SO;4 ¢6 anh hudng dén lwong urani
phén hay tir ba thai, st dung 300 ml H,SO4 c6
cac nong do thay ddi tir 5 - 98%, © mau trong
60 phut & nhiét d6 70 °C d ph4 mau. Luong
két tha M1 (m (g)), ham lugng urani trong M1
(m (mg/g)) va phan trim urani trong M1 (H
(%)) thé hién ¢ Bang 2.

Tir Bang 2, nong d6 H,SOy tang thi ham luong
urani trong trong két tia M1 ting manh, dén
néng d6 HySOs tir 30% try lén tang khong
nhiéu. Piéu nay c6 thé khing dinh trong qua
trinh san xudt phan bon DAP di s dung
H,SO4 U quéng apatit thi urani da phan huy
mot luong 16n trong mau ba thai gyps. Cac
nghién ciru vé sau chung t6i sir dung dung dich
H,S0430% dé khdo sat.

Bdng 2. Két qua khao sat anh hwéng nong do

H,S0,
H,S04 (%) Oype
m (g) U (mg/g) H (%)

5 2,86 0,61 21,3
10 2,76 0,62 22,5
20 2,62 0,61 233
30 2,53 0,62 24,5
50 2,50 0,63 252
70 2,52 0,64 254
80 2,51 0,63 25,1
98 2,62 0,65 24.8

3.2.2. Anh hwong ciia thé tich H2SO;

Thé tich H,SO4lién quan dén dung dich loc sau
thoi gian ngdm mau gyps. Chung t6i thay ddi
luong dung dich H,SO4 30% tir 200 - 500 ml
v6i cung khéi luong 100 g mau gyps duge u
trong 60 phit ¢ nhiét d6 70 °C. Két qua thé
hién trén Hinh 2 a.
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Khi ting thé tich dung dich H,SO4 ham luong
urani thu dugc tang dan, tr thé tich 350 ml tr&
lén gan nhu 6n dinh, tir thé tich 350 ml cho
pham trim urani trong két ta tach ra cao

hon, tuy nhién st dung 350 ml H,SO, kho
khan trong qua trinh loc sau gia nhiét va u,
nhung néu st dung thé tich H,SO, 16n s& ton
kém trong viéc st dung dung dich kiém dé
trung hoa tao két tia M1. Cac nghién ctru vé
sau ching t6i sir dung thé tich H,SO4 1a 400
ml.

3.2.3. Anh hwong ciia nhiét dg i mau

Nhiét d6 0 miu ciing 1a yéu t6 lam ting kha
ning phan hiy urani trong mau gyps. Thuc
hién gia nhiét phan hiy mau tir 30 dén 150 °C
trong thoi gian 60 phut. Két qua phan tich ham
luong urani trong két tia M1 dwoc chi ra trong
Hinh 2 b.

Ham lugng urani trong M1 ting dan khi ting
nhiét d6 & dé phan hay mau, tir 70 °C tr¢' 1én
thi khong thay doi nhiéu. Cac nghién ciru vé
sau chung t6i gia nhiét phan hily miu trong
khoang tir 70 — 90 °C.

3.2.4. Anh hwong ciia thoi gian ti méu

Thoi gian gia nhiét 0 dé phan hity mau ciing rat
quan trong, néu thoi gian ngin co thé mau
chua phan huy hoan toan, ham luong urani
trong mau chua tan hét vao dung dich. Cac
nghién ciru duoc tién hanh tmg véi cac mau tir
30 dén 240 phit. Két qua chi ra trén Hinh 2 c.
Vi céc thoi gian da khdo sat trén 150 phut thi
ham lugng va phan trim urani trong M1 dat
cao. Cac nghién ctru vé sau chung t6i gitr thoi
gian gia nhiét dé 0 mau la 150 phit.

3.2.5. Anh hwéng ciia dung dich trung héoa
tao két tiia

Chtng t6i1 su dung cac dung dich NaOH va
NH; thay d6i ndng d6 tir 5 dén 25 % dé trung
hoa dung dich mau dén khonong xuét hién két
tia mai, loc thu két tia M1. Két qua thé hién
trong Hinh 2 d.



30,0 5
2 H(%0)
25.0 o —a—U-gyps
20.0 4
15,0 4 (a)
10,0 4
5.0
Vaxit (ml)
0.0
100 150 200 250 00 350 100 150 500 550
s H (%)
30
25 —=— U-gyps
20 4
15 (b)
10 4
5
1(°C)
o
o 30 60 90 120 150 180
35
H (%)
30 (C)
25 4
20
—a—Ugyps
15 4
10
3
t (phut)
0
0 30 60 20 120 150 180 210 240 270

‘ H (%) ! (d)

V(ml)

0 5 10 15 20 25 30

Hinh 2. Phan tram urani trong két tiia M1

Trong d6: (a) la anh huong thé tich H,SOy; (b) 1a
anh hudng nhiét d6 1 mau; (c) 1a thoi gian G mau;
(d) 1a anh huong dung dich trung hoa tao két tia
Nong d6 dung dich trung hoa hau nhu it thay
d6i dén ham luong urani trong cac mau nhung
phan trim urani trong két tua thu dwoc ting khi
nong d6 NH; va NaOH ting, dén 15 % gan
nhu én dinh, tuy nhién st dung NaOH thu ham
lwong urani va khdi luong két tua thip hon.
Céac nghién ctu sau s€ st dung NH3 15 %.
3.2.6. Anh huwéng ciia nhiét d6 nung két tiia
Céc nghién ctru ¢ trén déu phan tich va tinh
phan trim urani trong két taa (M1). Sau khi
sdy kho & 105 °C cho ham lugng urani hau nhu
khong thay d6i nhiéu, nhung phan trim urani
trong két tiia dat thip khoang 30 % trong MI.
Vi vay ching t61 dem M1 di nung & cac nhiét
do tir 400 d&én 600 °C trong thoi gian 180 phut,
sau d6 phén tich va tinh phin trim urani trong
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két tia sau nung (M2). Két qua thu dugc thé
hién trén Hinh 3.
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Hinh 3. Phan tram urani trong két tia
sau khi nung

Trong két tia M2, thiy & cac nhiét d6 nung
khdi lwong ting, ham lugng urani trong két tia
tang gan gap d6i so véi ham lugng urani trong
két tia M1. Tuy nhién ciing chi dat khoang 50
%, dé tiét kiem nang lugng dién 10 nung thi sir
dung nhiét d¢ 400 °C.
3.2.7. Xir Iy méu qua cot trao doi anionit
Chung toi thir nghiém s dung cot trao ddi
anion, nhdi 2,0 g nhya vao cdt c6 duong kinh
0,5 cm, chiéu dai cot 25 cm. Hoa tan 10 g mau
(M1) bang 100 ml dung dich H>SO4 10 %, sau
d6 cho chay qua cot chiét véi tde do 1 ml/phut,
rira giai urani ra khoi ¢t bang 50 ml hdn hop
NaCl/HCI ti 1& 1/0,5 véi toc do 0,5 ml/phit.
Sau d6 dung dich rira giai duoc trung hoa bang
NH; 15 % dén hét xuat hién két tia, loc lay két
tia dem sdy ¢ 105 °C trong 2 gio (M3). Két
qué dugc thé hién trong Bang 3.
Bdng 3. Két qud phan tich va phan tram urani
trong két tia sau trao doi anionit

I I I
(mg) (%)
0,78 0,68 87,4
0,80 0,69 86,6
Gyps | 0,83 0,72 86,9
0,83 0,71 85,8 >l
0,85 0,74 87,1
TB 0,82 0,71 86,8

Sau khi xir Iy qua cot trao ddi anionit, két tua
thu dugc c6 urani kha cao, dat 86,8 %. Tuy
nhién thyc hién thém budc nay kha phuc tap,
mét thoi gian, ton kém hoéa pham.

3.3. X4y dung qui trinh va @ng dung tich
urani trong ba thai gyps




Tu cac dit liéu khao sat dugc, chung toi xay
dung qui trinh tach urani trong ba thai gyps
(Hinh 4) va ting dung tach trong mau thye.

Tién hanh tach trong urani trong mau thyc theo
qui trinh x8y dung dugc Hinh 4, sau d6 tinh va

thu két tia, phan tich urani trong két tiia thu
duogc. Chung toi thu dang két tia M3 tir 2000 g
méu gyps véi 20 lan thyc nghiém. Két qua tach
thé hién trong Bang 4.

Bdng 4. Két qua tach urani trong mau thuc (n = 20)

x Khéi lugng | Két tia thu . Phan trim | SO gam két tiia o
Mau miu (e) (mg) Urani (mg/g) %) thu duoc (mg) CV (%)
Gyps 100 0,89 0,74 83,4

Téng mau 2000 17,75 2,36

Vé6i 2000 g mau gyps tach dwoc 17,75 mg két
tua chira 83,4 % urani, cac lan thi nghiém c6
d6 bién thién kha lip 2,36%.

Mau gyps
(100 g)
v

Thém H,SO,4
(400 ml loai 30 %)

!

Pun

(70-90°C trong 150 phit)

!

Loc
(Léy dung dich)

!

Trung hoa
(HN: 15 %)

!

Loc
(Lhv két tia)

Say kho Hoa tan
(105°C trone 120 phit) (100 ml H:30, 10 %)

v !

Nung Qua cdt anionit
(6500 °C trong 180 phit) (1 ml/phat)

San phim (M2)
(chira 40 — 45% uranium)

Két taa (M1) ._‘
(chira 25-30 % uranium)

Rura giai
(50 ml HCI/NaCl 1/0,5)
(0.5 ml/phut)

!

Trung hoa
(NH, 15 %)

Loc
(Lav két tia)
Say kho

(105°C)

Két tia (M3)

(chira > 85 % uranium)

Hinh 4. Qui trinh tach urani trong
mau ba thai gyps
4. KET LUAN
Két qua nghién ctru tach va xac dinh urani trong
ba thai gyps 1a dang tin cay, hiéu suit tich bing
phuong phap hoa hoc dat trén 50%, tach sau khi
xir Iy qua cot trao doi ion dat cao trén 85%, da
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tmg dung xt 1y tach trong ba thai gyps dat 83,4%
¢6 hé s6 bién thién cac lan thyc nghiém nho 1a
2,36%. Tir cac két qua trén ching t6i dé xuét co
thé tmg dung qui trinh tach urani trong ba thai
gyps xdy dung duoc vao thyc té.
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