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Vién Cong nghé Xa Hiém

Tém tit: Mo bong Pao 1a loai hinh dét hiém carbonat, thudc loai quéng hon hop dat hiém
- fluorit - barit 16n nhit ¢ Viét Nam v&i trir lwong du bao hon 5 triéu tdn TR,0;. Quing
dat hiém Pong Pao c6 thanh phan vat chit phirc tap va da bi phong hoa rat manh, phong
héa manh nhat 13 khodng vat dat hiém, khoang vat dat hiém chu dao 1a bastnesit. CAc
khoang vat chinh c6 trong quang bao gém: bastnerit, barit, fluorit, hematit, manhetit,
gotit, limonit, thach anh va cac khoang tap va tap chét khac. Dya vao dac diém, tinh chzit
cua cac khoang vat chinh vé ty trong, d¢ tur tinh va tinh n6i, dinh hudng cong nghé tuyén
quang dat hiém Bong Pao co thé két hop cac phuong phap tuyen trong luc, tuyén tir va
tuyén ndi dé tuyén tach riéng r& va nang cao chat lugng dat hiém, barit va fluorit.

I. GIGI THIEU CHUNG [2], [6]

Mo Bong Pao thudc dia phan ban Hon va ban Giang, huyén Tam Duong, tinh Lai Chau.
Theo Béo cao két qua tim kiém ty 1& 1:10.000 moé Pong Pao nam 1972 ctia Poan Dia chat 35
khang dinh: M6 Dong Pao 1 loai hinh mo hdn hop dat hiém cacbonat - fluorit - barit 16n nhat
& Viét Nam, dién tich mé trong khoang 10 dén 12 km?. Quy m6 mé c6 thé xép vao loai trung
binh dén 16n trén thé gidi.

Trong toan vung moé da phat hién va khoanh dinh dugc 60 than quing 16n nhé khac
nhau, véi tong trit luong nhu sau:

- Trit lwong quing dat hiém dy bao hon 5 triéu tin TR,Os.
- Trit luong quing fluorit dy bao hon 6 triéu tin CaF,.
- Trir lwgng quéang barit du b4do hon 19 tri¢u tan BaSOa.

Céc than quing co kich thude, trit lugng va cé gia tri cong nghiép bao gdm: Than quing
F3, F7, F14 thudc khu Béng Pao; Than quang F9, F10 thudc khu Nha Ngo; Than quang F15,
F16, F17 thudc khu Na Cua.

Trong nhitng nam 1984 - 1986, Cong ty tham do va khai thac mé (Bo Co khi va luyén
kim) da tham do than quang F3 va da c6 nhiing s6 lidu vé trit luong du tinh 93.372 tan TR,O3;
208.819 tan CaF»; 505.698 tan BaSOs. Ndm 1992 Lién doan Dia chat 10 da tién hanh tim
kiém, danh gia quang dat hiém - fluorit - barit ¢ than quang F7, tong trir luong du tinh 13
15.014 tin TR,O0s3; 5.264 tdn CaF,; 305.779 tin BaSO,. Nim 2002 Cong ty Japan
international cooperation agencymetal agency of Japan da khoan tham do than quéang F3 va da
cO nhiing $b ligu ve trir luong du tinh 93.953 tAn TR,03; 208.709 tAn CaF,; 505.136 tAn
BaSO,.

Hién nay mo dit hiém DPoéng Pao thudc Tap doan Than - Khoang san Viét Nam
(VINACOMIN) quan ly va Cong ty C6 phan D4t hiém Lai Chau la don vi truc tiép c6 chirc
nang quan 1y, khai thac, ché bién va hop tac trong linh vuc dat hiém ving mé Pong Pao.



II. SO LUGC PAC BPIEM THANH PHAN VAT CHAT QUANG PAT HIEM PONG PAO

[1],

Pao.

[2], [51.[6].

Céc nghién ctru tir trude cho dén nay cua tit ca cac co quan nghién ctru va cic nha khoa
hoc vé dat hiem Pong Pao hau nhu chi tap trung vao than quang F3. Sau day la vai nét vé dac
diém thanh phan vat chat quang dat hiém than quang F3, c¢6 thé dai dién cho ving mo Pong

) S6 luong, dic diém, tinh chit 1y hoc cua cac khoang vt chinh c6 mit trong miu quing
dat hiem Bong Pao cho trong Bang 1.

Bang 1: Tinh chét cac khoang vt chinh c6 trong mAu quing ¢4t hiém Pong Pao

Tén khoang . - 1 Ty Do cling va cac tinh
TT vat Cong thure hoa hoc trong chit khéc
1 | Bastnaesite CeF,CO3 4,7- | 40-4,5; Tutinh rat
5,0 yeu
Yttrofluorit (Ca,Y)F,.3
2 ] 3,18 4,0; Khong tu
Fluorit CaF,
. 4,3 - R \
3 | Barit BaSO, 45 3,0 - 3,5; Khong tur
. 2,5 - R \
4 | Thach anh SiO, 528 7,0; Khong tir
. 49 - 5,5-6,0; Tu tinh
5 | Mahetit FeFe, 04 5.2 manh
. 55- 5,5-6,0; Tur tinh
6 | Hematit Fe, 03 5.2 trung binh
7 Felspat Ko,5N3.0,5A|Si308 <3,0 6,0 - 6,5; Khong tur
. 4,0 - 45 -5,5; Tu tinh
8 | Gotit Fe,03.H,0 44 yéu
9 | Clorit (Fe,Mg),,,. .(Fe,Al),,[Si,O]. 2,6 - 2,0 - 2,5;; Tu tinh
.[OH],,.0,.xH,0 3,4 yeu
10 | Tal Mga[Si010](OH), 22’78' 1,0; Khong tir
- . 2,8 -
Antofilit - (Mg, Fe).[Si4011]s.(OH)3 39 55-6,0
11 | Amphibol ) ’
Tremolit - Ca;Mge.[Si4O11]s.(OH)3 égo_ 5,5 - 6,0; Khong tur

Két qua phan tich hoa toan phan quing nguyén khai dat hiém Dong Pao cho trong Bang 2.

Béng 2: Két qua phan tich héa toan phan miu quing nguyén khai d4t hiém Péng Pao




Vién Cong nghé Xa Hiém Tr.Tam Ph.tich Th.nghiém Dia chét
TT | Chi tieu phan Ham lugng, % (hoac Chi tiéu phan Ham lugng, % (hoac
tich ppm) tich ppm)

1 Yb <0.049 TR,0; 5,98

2 Ba 24,70 Ba -

3 Sc <0.025 BaSO, 25,81

4 Ca 6,79 Ca -

5 Lu <0.025 CaF; 12,35

6 Ho 0.073 CaCO; 27,92

7 Dy 0.025 S 3,75

8 Gd <0.025 P 0,099

9 Th 0.025 Cu 0,013
10 Tm <0.025 Al,O; 9,86
11 Sm 0.174 Mg 0,167
12 Nd 0.52 Pb 0,326
13 Lu 0.895 Zn 0,176
14 Y 1.24 SiO; 16,15
15 Ce 6.86 - -

16 Pr 0.025 - -

17 U 1.41 U 18 (ppm)
18 Th 1.98 Th 3 (ppm)
19 Fe 4,30 Fe 4,55
20 Mn 1,67 Mn 1,62

Thanh phﬁp do hat va (ihét luong quang dat hié;m nguyén khai Bong Pao duoc gidi thiéu
trong Bang 3. Do thi bi¢u dieén thanh phan d§ hat mau quang nguyén khai dat hiem Pong Pao
duoc gidi thiéu trén Hinh 1.

Béng 3: Thanh phan d6 hat va chat hrong m3u quing nguyén khai d4t hiém Péng Pao

T Cép hat, | Thuhoach, | Thu Eloach theo Ham lugng, % Phén bo, %

mm % am, % TR,0;| Ba | Ca | TR,O;| Ba Ca
1 +5,0 7,83 100,00 7,00 | 0,97 | 0,73 5,69 0,73 0,69
2 2,0-5,0 4,26 92,17 3,89 | 0,53 | 0,50 1,72 0,22 0,25
3 1,0-2,0 4,28 87,91 6,34 151 | 0,77 2,82 0,62 0,39
4 0,5-1,0 3,70 83,63 11,81 | 0,49 | 2,17 4,53 0,17 0,95
5 10,212-0,5 14,56 79,93 13,85 | 0,89 | 2,06 | 20,92 1,22 3,54
6 0,125 - 6,42 65,37 10,70 | 0,56 | 2,99 7,13 0,35 2,26




0,212
0,075 -
7 0.125 7,88 58,95 17,01 | 26,69 | 12,67 | 13,92 | 20,28 | 11,79
0,053 -
8 0075 4,46 51,07 7,72 | 2731|1664 | 3,57 | 11,74 | 8,76
0,035 -
9 0.053 19,29 46,61 7,12 | 19,65 | 14,80 | 14,25 | 36,54 | 33,69
0,020 -
10 0035 10,41 27,32 8,78 | 11,82 |1589 | 9,49 | 11,86 | 19,52
11 -0,020 16,90 16,90 9,10 | 9,98 | 9,11 | 1596 | 16,26 | 18,17
Quing dau 100,00 - 9,64 |10,38| 8,47 | 100,00 | 100,00 | 100,00
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Hinh 1: Thanh phan dd hat va chat lwg'ng mau quing nguyén khai dat hiém Péng Pao Do hat, mm

Quing dat hiém Pong Pao c6 thanh phan vat chat phirc tap. Khoang vat dat hiém chu
dao 1a bastnesit (Ce, La)COsF,. Cac khoang vat cong sinh c¢6 ich 1a barit BaSO,4 va fluorit
CaF, chiém ty 1€ rt cao. Ngoai ra con c6 cac khoang vat khac nhu thach anh, manhetit,
hematit, gotit, limonit, canxit,.... Dat hiém chu yéu 1a dit hiém cacbonat nhom nhe, thanh
phan cac nguyén t6 dat hiém chu yéu trong quang Dong Pao 1a Ce, La, Nd.

Mo Pong Pao 1a loai hinh khoang sang dat hiém carbonat da bj phong hoa rat manh,
phong héa manh nhat 1a khoang vat dat hiém. Chu yéu ¢ dang hat bo roi, s6 it & dang cuc
hoic dang két dinh v&i nhau bai cac 16p keo. Cac khoang vat trong quang Dong Pao xam tan
hodc dgc lap nhau tir min dén rat min, cau trac nguyén sinh bi pha huy. Ham luong téng oxyt
dat hiém chu yéu nam trong cac cap hat nho -0,10 mm. Cac cép cang nho thi ham luong va so
luong cang cao. Trén 80,0% khdi luong quing cé d6 hat <6,0 mm va trén 50,0% khdi luong
quang c6 do hat <1,0 mm. Pac biét c6 nhiing diém trén 50% c6 do hat <0,075 mm.

Tinh chat quing trong cting mot via quing & nhiing vi tri khac nhau - khac nhau rat
nhiéu vé: Ham luong; Do phong héa; Muc do xam tan cua cac khoang vat co ich va cac
khoang tap;... Bac diém nay dan dén muc do kho dé tuyen rat khac nhau trong cing mot via
quang. Mot s6 chuyén gia ciia Nhat Ban cho rang Nhiéu diém quang Dong Pao, cac khoang
vat dat hiém da bi phong hoa va da bién d6i cdu tric mang tinh thé - nhitng diém quing nay
thudc loai dac biét kho tuyen




Dic diém veé ty trong cua cac khoang vat chinh c6 trong miu quing theo chiéu ty trong
tir 16n dén bé nhu sau: hematit 5,0-5,2 > manhetit 4,9-5,2 > bastnerit 4,7-5,0 > barit 4,3-4,5 >
gotit 4,0-4,4 > limonit 3,3-4,0 > fluorit 3,0-3,2 > thach anh 2,5-2,8 > dat da. Ta nhan thay tur
barit dén fluorit cach nhau khoang 1,2 g/cm®, sy cach nhau vé ty trong nay tuong déi 16m, c6
thé dung phuong phap tuyén trong lyc tach ra lam hai nhom khoang vat nang nhe khac nhau:
(1) Nhém téng khoang vat nang gom cdac khoang vét hematit, manhetit, bastnerit va barit; (2)
Nhom tong khoang vét nhe gdm cac khoang vat fluorit, thach anh va dét da.

Dic diém vé tir tinh cta cac  khoang vat chinh co6 trong mau quing theo chiéu tir cao dén
thip nhu sau: manbhetit (tir tinh rat manh) > hematit (tir tinh manh) > limonit (tur tinh yéu) >
gotit (tir tinh yéu > bastnerit (tir tinh rat yéu) > ... > barit (khong tir) > fluorit (khéng tir) >
thach anh (khong tir) > dat da (khong tr). Ta nhan thay v6i sy khac nhau vé dic diém tir tinh
ndy, dung phuong phap tuyén tir ¢6 thé tach timg nhom khoang vat hodc don khoang vat co
tur tinh khac nhau ra khéi nhau nhu: (1) Nhém khoang vat co6 tir tinh manh; (2) Nhom khoang
vat tir tinh yéu; (3) Nhom khoang vat tir tinh rat yéu; (4) Nhoém khoang vat khong tir.

Pic diém vé tinh ky nudc (tinh ndi) ciia khoang vat barit 16n hon khoang vat fluorit va
khoang vt fluorit 16n hon khoang vét bastnerit, c6 thé dung phuong phap tuyen ndi chon
rleng tuyen tach khoang vat barit trudc va tuyén tach khoang vat fluorit sau bang cac loai
thudc tuyén cé tinh chon loc cao.

III. PINH HUONG CONG NGHE TUYEN QUANG PAT HIEM PONG PAO [1], [3], [4].

Véi nhitng dic diém va nhimg luan giai vé thanh phan vat chat quang dat hiém Pong
Pao néu trén, dinh hudng cong ngh¢ tuyén quang dat hiém Dong Pao ciia nhom nghién ciru
tuyén thudc Vién Cong nghé Xa Hiém Ia ket hop cac phuong phap tuyén trong lyc, tuyén tir
kho va udt cuong do tur truong cao, tuyén ndi chon riéng dé tuyén tach riéng ré va ning cao
chat lugng dat hiém, barit va fluorit nhu sau:

1. Gia cong chuan bi quing hop 1y, tranh quang bi qua nghlen qua min. Dung h¢ sang
quay danh toi két hop bi nghién va may phan cap rudt xoan.

2. Dung phuong phap tuyén trong luc (t6t nhat 1a ding may tuyén da trong lyc) tach
quang dat hiém Dong Pao ra lam hai nhém khoang vat: (1) Nhom tong khoang vt
ndng; (2) Nhém tong khoang vat nhe.

3. Dung phuong phap tuyén tir khd hodc uét cuong do tir truong cao, tuyén nhom
khoang vat ndng ra lam ba san pham: (1) Nhém khoang vét st tir (co tir tinh manh
dén trung binh); (2) Nhém khoang vat dat hiém (co tir tinh rat yéu); (3) Nhom khoang
vat barit va khong tir (khong c6 tur tinh).

4. Dung phuong phap tuyen ndi chon riéng, tuyen tach san pham khong c6 tir tinh (dudi
tuyén tir) cing nhém tong khoang vét nhe, 1ay ra dugc barit va fluorit.

5. Dung phuong phap tuyén tir u6t cuong do tu trudng cao tan thu khoang vét dat hiém
trong san pham dudi cua cong doan tuyén ndi fluorit.
So d6 cong nghé tuyén quang dat hiém Pong Pao quy mo phong thi nghiém du kién
thuc hién tai Vién Cong nghé Xa Hiém dugc gidi thiéu trén Hinh 2.
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Hinh 2: 5o d5 céng nghé tuyvén quy mé phong thinghism qudng dar hiém Féng Pao
hi chu: Tuwan tirkho (eet) CB.T.T.cao - Tuvan tir kho (rot) cwvong 6 tr fnronme cao.
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SCHEMATIC ON MATERIAL COMPOSITION AND ORIENTATION
ENRICHMENT TECHNOLOGY OF RARE EARTH ORE DONG PAO

Abstract: Dong Pao mine is type of rare earth carbonate, the mixture ores of rare earth -
fluorite - barite Vietnam's largest with reserves forecasted more than 5 million tons
TR,03. Dong Pao rare earth ore has complex component material and strongly weathered,
weathering strongest is rare earth mineral, the major mineral is bastnasite. The main
minerals in ore include: bastnasite, barite, fluorite, hematite, magnetite, gotite, limonite,
quartz and other impurities. Based on the characteristics and properties of the main
minerals about density, magnetic and floating, orientation enrichment technology of rare
earth ore Dong Pao can combine types method include flotation method, gravity
separation method and magnetic separation to separate the individual and improve the
quality of rare earth, barite and fluorite.



