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TOM TAT

Hang ndm, cé khodng 1 triéu tdn qudng dubi thai tai 03 nha may tuyén apatit Tang Loéng, Cam

Puong, Bac Nhac Son tinh Lao Cai duoc lwu triv tai céc hé chira. Trong d6, ham luong apatit trong quéng
dudi théi tai nha may tuyén Bic Nhac Son cao hon c¢a véi ham lwong ttr 6-8% P20s. Gidi phap thu hoi
apatit ttr quéng dudi thai cac nha may tuyén da duoc dua vao ké hoach thuc hién cua cac don vi sén
xuét. Do Vay, cbéng tac nghién ctru tuyén thu héi quéng apatit trong dudi thai khéng chi mang y nghia khoa
hoc ma con dinh huéng g dung vao thuc té sén xuét, tan thu tai nguyén.

Bai béo trinh bay céc két qué nghién ciru tuyén thu hoi apatit ttr quéng dubi nha may tuyén Bc Nhac
Son & quy mé phong thi nghiém trén thiét bj tuyén nbi cét. Két qua nghién ctru khdng chi dua ra gidi phap
ky thuét phu hop dé tan thu apatit ter quéng dudi thai ma con cé y nghia to Ién trong viéc thu hoi tai nguyén
khoéng san trong bdi canh nén kinh té tuan hoan, gidm dién tich céc bai chira quéng thai va mang lai

hiéu qua kinh té cho doanh nghiép.

Ttr khéa: quéng dudi apatit, tan thu apatit, tuyén néi cot.

1. DAT VAN BE

Theo Quyét dinh sé 866/QD-TTg cia Thi
twéng Chinh phd vé quy hoach tham do, khai thac,
ché bién va st dung khoang san apatit thoi ky
2021-2030, tdm nhin dén nam 2050 dua ra sw
can thiét viéc ché bién sau, thu hoi tdi da va nang
cao hiéu qua st dung tai nguyén khoang san gan
véi dbi méi va hién dai hoa cong nghé thdm do,
khai thac, ché bién tai nguyén khoang san trong
qué trinh chuyén dbi nén kinh té dat nudc theo
hudng kinh t& xanh, kinh té tudn hoan, kinh té
cacbon thap phu hop véi cac cam két quéc té ma
Viét Nam tham gia. Quyét dinh s 266/QD-HCVN
ngay 02 thang 10 nam 2024 vé ké hoach thyc
hién quy hoach tham do, khai thac, ché bién va
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@ Hoi Khoa hoc va Cong nghé Mé Viét Nam

slr dung khoang san apatit th&i ky 2021-2030,
tdm nhin dén ndm 2050 cla Tap doan Hoa chét
Viét Nam cling dwa ra gidi phap “Nghién clru cac
gidi phap ky thuat gidam ham lwgng P20s trong
quang duéi thai, dé xuat giai phap, co ché chinh
sach xr ly hiéu qua quang dubi thai ctia cac nha
may tuyén”.

Hién nay, Céng ty TNHH MTV Apatit Viét Nam
c6 03 nha may tuyén quang apatit loai Ill gém:
Nha may tuyén Tang Lodng cong suat 900.000
tAn/nam quang tinh; Nha may tuyén Cam Buéng
cong suét 120.000 tAn/nam quéng tinh; Nha may
tuyén Bac Nhac Son céng suat 350.000 tAn/ndm
quang tinh. Téng cdong 3 nha may cé cdng suat
1.370.000 tAn/nadm quéng tinh.
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Mac du cac nha may da c6 nhirng cai tién vé
céng nghé, thiét bi, tuy nhién ham lwvong apatit
trong quang dudi thai van con cao. Hién nay tai
nha may tuyén quéng apatit loai 1ll B&c Nhac
Son, ty 1& thu hdi apatit trong san phdm quang
tinh con thap, quing dudi thai sau qua trinh tuyén
ndi c6 ham lwgng trung binh 6-8% P20s, cao hon
so v&i 02 nha may con lai [3], [4].

Apatit trong quang dudi thai cia nha may
tuyén Bac Nhac Son xam nhiém min trong cac
khoang vat khac, vi vay dé thu héi apatit trong
quang dubi thdi can nghién cru thanh phan vat
chat, mirc dd xam nhiém va gidi phéng khoang
vat apatit trong quéng dudi thai nhdm thu hdi tbi
da san pham quéng tinh apatit.

DPéi v&i cac nghién ctru tuyén quang phong
hoa hodc xam nhiém min chira nhiéu cac cép hat
min, cac cap hat nay cé tinh ndi kém va it kha
nang tuyén chon riéng. Hién nay, phan lén cac
nha may tuyén ndi st dung cac ngin may tuyén
ndi truyén théng, cac hat slam min chiva khoang
vat co ich khong thé thu héi va bi mat mat theo
quang thai. Ngoai ra, qua trinh hap phu trén bé
mat cac hat min dién ra nhanh hon so véi cac hat
tho. Do vay, thdi gian tiép xuc thudc tuyén véi cac
cap hat thd trong ngan may tuyén chwa da, tinh

ndi clia cac cap hat nay bi gidm dan dén hiéu suét
thu hdi san pham thap [1], [2].

Trong bai bao nay, tac gia trinh bay két qua
nghién cru thu hdi apatit tr quang dudi thai nha
may tuyén quing apatit BAc Nhac Son trén thiét
bi tuyén ndi cot & quy moé phong thi nghiém. Thiét
bi tuyén ndi cot c6 wu diém chon lwa ndi bat dbi
v&i cap hat min so véi thiét bj tuyén truyén théng
vé chat lvong va do thu hdi san pham. Trén thé
gi&i thiét bi tuyén ndi cot dwoc str dung phd bién
dé tuyén cap hat min 0,01-0,05 mm [5], [6]. Muc
dich cGia nghién ctru nham dwa ra giai phap céng
nghé tan thu tdi da apatit tr quang dudi thai sau
khau tuyén ndi, tr d6 dwa ra kién nghi vao thuc
t& san xuét tai cac nha may tuyén hién nay [3].
2. DU LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. Mau nghién ctru

MAu nghién cru la dudi thai cia nha may tuyén
quang apatit Badc Nhac Son, tinh Lao Cai dwoc |y
sau khau tuyén vét ctia day chuyén tuyén néi. Mau
duoc van chuyén vé Phong Cong nghé Tuyén
khoang, Vién Khoa hgc va Cdng nghé Mé - Luyén
kim dé tién hanh nghién ctu. Két qua phan tich
thanh phan vat chat cia mau duwoec trinh bay trong
cacBang 1, 2,3 vacacHinh 1, 2.

Bang 1. Thanh phan héa hoc mau nghién clru

TT | Chitiéu phantich | PgnV! | MaM | 1 | chitieu phantich | PNV | Ham
inh lwong tinh lwong
1 Alz03 6,78 19 Cu 65,1
2 Ca0 8,49 20 Ga <10
3 Fe03 3,08 21 Ge <20
4 K20 %) 2,11 22 La 21,6
5 MgO ? 0,99 23 Li 142
6 MnO 0,59 24 Mo <5
7 P20s 6,17 25 Nb 172
8 TiO, 0,49 26 Ni 30,1
9 Ag <2 27 Pb 43,3
10 As 1024 | 28 Sb (Ppm) <10
11 B <10 29 Sc 53
12 Ba 9075 | 30 Sn <10
13 Be <5 31 Sr 361,7
14 Bi (PPm) 45 32 Ta <10
15 Cd 32 33 Vv 97 4
16 Ce 35,3 34 W <20
17 Co 21,6 35 Y 42,9
18 Cr 80,2 36 Zn 136,0
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Bang 2. Thanh phan dé hat mau nghién cru

Thu hoach (%) H;Z"OL‘;’%')‘Q Phan bé P20s (%)
T Cap hat, mm
Bo6 phan Lay tich Bo6 phan Bo6 phan Lay tich

1 -0,25+ 0,125 3,77 3,77 10,95 6,67 6,67
2 -0,125+0,10 3,44 7,21 11,27 6,26 12,93
3 -0,10 + 0,074 12,05 19,26 11,02 21,45 34,38
4 -0,074 + 0,045 12,36 31,62 8,80 17,57 51,96
5 -0,045 + 0,03 25,99 57,61 4,45 18,68 70,64
6 -0,03 + 0,02 14,98 72,59 4,32 10,45 81,09
7 -0,02 + 0,01 25,53 98,12 4,19 17,28 98,38
8 -0,01 1,88 100,00 5,35 1,62 100,00

2 e Y \ 9. :

Hinh 1. Hinh anh cac khoang vat dwé&i kinh soi thach hoc.
(Ghi chu: Ap: Apatit; Qu: Thach anh; Bt: Biotit; Mus: Muscovit; Src: Sericit; Fp: Feldspat; Qg: Quédng; HFe: Hydroxit
sat)
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Bang 3. Thanh phan khoang vat mau nghién ctru

STT Thanh phan khoang vat Khoang ham lwong (~%)

1 Fluorapatit — Cas(POa4)sF 9-11

2 it (Mica) — KAI2[AISi3010](OH)2 15-17

3 Kaolinit — Al[Si2Os](OH)4 6-8

4 Clorit — Mg2Al3[AISi3O10](OH)s 1-3

5 Thach anh — SiO; 58 - 60

6 Felspat - K0_5N30_5A|Si308 1-3

7 Gottit — Fe203.H0 <1

[l Spectrum 4

W soectum 5 - o 1 W spectrum 7

~_Hinh 2. Hinh anh phan tich hién vi dién tor mau nghién ciru )
Nhén xét vé két qua nghién ctru thanh phan véat chat va dinh huwdng céng nghé tuyén:
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Két qua nghién clru thanh phan vat chéat cho
thay: MAu cé ham lwong 6,17% P20s, ham luvong
apatit ¢ xu hwéng gidm dan theo cac cép hat,
phan bé P,0s trong cap hat +0,074 mm Ia
34,38%. Két qua phan tich thach hoc va hién vi
dién t&: khoang 80% khoang vat apatit trong mau
ton tai dudi dang cac hat c¢6 kich thwéc min -0,1
mm, 20% khoang vat apatit con lai cé dang hat
nam xen lan trong hat vun cé chwra sericit hoac
thach anh — sericit, mot vai hat apatit c6 chira bao
thé thach anh.

Trén co s& két qua nghién ctvu thanh phan vat
chét, dinh hwéng cong nghé can nghién mau dén
do hat t6i wu nhdm pha vé&, gidi phong lién két
gitva khoang vat apatit véi cac khoang vat khac,
déng thoi lwa chon thiét b tién tién, phu hop véi
tuyén cip hat min dé thu dwoc cac chi tiéu cong
nghé cao nhét.

2.2. Phwong phap nghién cteu

F3

i

Cap liéu

- Phuong phap tdng hop thdng ké dé danh gia
tbng quan coéng nghé, thiét bi tuyén cép hat min
quy mé phong thi nghiém va quy mé cdng nghiép.

- Phuwong phap thwc nghiém & quy mé phong
thi nghiém, phwong phap phan tich d& xac dinh
thanh phan vat chat mau quang, thanh phan hoéa
cac san pham dé danh gia cac chi tiéu cong nghé.

- Phwong phap tinh toan, xt ly sé liéu, dwng dé
thi minh hoa, so sanh cac két qua thi nghiém dé
lwa chon diéu kién va ché do tuyén téi wu.

- Thiét bi tuyén ndi cot tai Vien Khoa hoc va
Coéng nghé Mé - Luyén kim do hang Eriez, Canada
san xuét, c6 dwdrng kinh cot 4 inch (102 mm), chiéu
cao 6m goém hé thdng diéu khién lwu lwong khi, 4p
suét khi va diéu chinh lwu lvong nwée rira tw déng.
Hé théng diéu khién bom cép liéu va bom quang
thai tw déng tlr 0-3500 ml bun quang/ phat. Cam
bién do chiéu cao 16p bot két ndi véi hé thdng diéu
khién dé diéu chinh chiéu cao I6p bot phil hop voi
ting ddi twong quang (Hinh 3).

Hinh 3. Thiét bi tuyén néi co6t quy mé phong thi nghiém.

3. KET QUA VA THAO LUAN

Sau khi tién hanh cac thi nghiém xac lap ché
do tuyén tbi wu trén thiét bi tuyén ndi cot & quy md
phong thi nghiém, nhém tac gid da xay dwng 02 so
dd cong nghé tuyén hop ly dbi véi mau dudi thai
nha may tuyén apatit Bdc Nhac Son twong (rng voi
02 san pham quéang tinh apatit: sdn phdm quéang
tinh apatit loai 1 dat ham Iwgng 232% P20s cung
cap cho cac nha may san xuat phan bén (ham
lwong P20s trong nguyén liéu dau vao 32 — 33%);
san pham quang tinh apatit loai 2 dat ham lwong
>25% P,0s cung cip cho cac nha may san xuat
phan Ian nung chay (ham lwgng P20s trong nguyén
liéu dau vao 25-27%).

m SO 1-2025

(1) So d6 tuyén 1: Thu dwoc sdn pham quéng
tinh apatit dat ham lwong =25% P,0s. So db coéng
nghé thé hién tai Hinh 4 v&i cac ché dd tuyén téi
wu nhw sau:

- Khau tuyén ndi chinh: Do min nghién 95% cap
hat -0,04 mm; Nong dd tuyén 25%; Méi trwong
tuyén pH=8,5; Chi phi thubc d& chim Na»Si03=250
g/t; Chi phi thubc tap hop MD=800 g/t; Chi phi
thudc tao bot diu théng 100g/t; Lwu lwong cép liéu:
2.000 ml/phat; Lwu lwong khi cép: 25 lit/ phat;
Chiéu cao I&p bot: 120 cm; Chi phi nwéc riva bot:
500 ml/phut; - Khau tuyén tinh 1: Méi trwdng tuyén
pH=9; Chi phi thudc d& chim Na,Si0;=500 g/t; Chi
phi thubc tap hop MD=300 g/t;
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- Khau tuyén tinh 2: Méi trwong tuyén pH=9; - Két qua thi nghiém tuyén So d6 1 duoc trinh
Chi phi thudc dé chim Na2SiOs=200 git. bay tai Bang 4, db thi biéu dién thé hién tai Hinh 5.

Dubi thai apatit

Nghién 95% -0,04 mm

Tuyén ndi

Tuyén tinh 1
/TN
v

Tuyén tinh 2 Quing thai

San pham quing tinh
Hinh 4. So’ d6 tuyén quang dudi thai nha may tuyén apatit Bac Nhac Son.

Bang 4. Két qua thi nghiém tuyén So dé 1

TT Tén san pham Thu hoach (%) Ham lwong P20s5 (%) Thwe thu P205 (%)
1 | San phdm quang tinh 9,52 25,46 39,28
2 | Quang thai 90,48 4,14 60,71

Quang cép 100,00 6,17 100,00
100 100 100
90.48

90

80

0 60.71

60

50

39.28
40

30 25.46

20 9.52

10 _ 6.17 4.14
. N -

Thu hoach, % Ham lwgng P205, % Thuwc thu P205, %

®mQuang cdp  ®San phdm quang tinh  mQuéng thai

Hinh 5. 6 thi biéu dién ham lwong, thu hoach, thwc thu P20s theo So dd 1.
(2) So d6 tuyén 2: Thu dwoc sédn phdm quang tinh apatit dat ham lwong = 32% P20s. So dd tuyén
2 khac so dd tuyén 1 1a bd sung thém 01 khau tuyén tinh 3 v&i ché do tuyén: Méi trudng tuyén pH=9, chi
phi thudc d& chim NazSiO3=100 g/t. Két qua thi nghiém tuyén So d6 2 dwoc trinh bay tai Bang 5, d6 thi
biéu dién thé hién tai Hinh 6.
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Bang 5. Két qua thi nghiém tuyén So d6 2

TT Tén san pham Thu hoach (%) Ham lwong P20s (%) Thwe thu P20s5 (%)
1 | S&n phdm quang tinh 6,09 32,24 31,82
2 | Quang thai 93,91 4,48 68,18

Quéng cép 100,00 6,17 100,00
100 120 9391 L
90
80
70 68.18
60
50
40 32.24 31.82
30
20
10 6.09 6.17 4.48
0 |

Thu hoach, %

= Quéng cép

Ham luwgng P205, %

San pham quang tinh

Thye thu P205, %

Quang thai

Hinh 6. P4 thi biéu dién ham lwong, thu hoach, thwe thu P,0s theo So d6 2.

4. KET LUAN

> MAu dudi thai nha may tuyén apatit Bac
Nhac Son c6 ham lwong 6,17% P.0s, két qua
phan tich thanh phan dé hat thay rdng ham lvong
apatit c6 xu hwéng gidm dan theo cac cép hat,
phan bd P,0Os trong cdp hat +0,074 mm la
34,38%. Két qua phan tich thach hoc va hién vi
dién t&r, khoang 80% khoang vat apatit trong mau
tdn tai dwdi dang cac hat cé kich thwdc min -0, 1
mm, 20% khoang vat apatit con lai cé dang hat
nam xen lan trong hat vun c6 chia sericit hodc
thach anh — sericit, mot vai hat apatit c6 chira bao
thé thach anh. Dinh hwdng cong nghé can nghién
mau dén dd hat tdi wu nham pha vé&, gidi phong
lién két gitra khoang vat apatit v&i cac khoang vat
khac, déng thoi lwa chon thiét bj tién tién, phu
hop véi tuyén cip hat min dé thu dwoc cac chi
tiéu cdng nghé cao nhét.

> Thiét bi tuyén ndi cap hat min duwoc lwa chon
la thiét bi tuyén ndi cot do hang Eriez, Canada san

TAI LIEU THAM KHAO

xuat. Nnédm tac gia da xay dung giai phap cong
nghé gdm 02 so dd tuyén dé thu dwoc 02 san
phdm quéng tinh: (1) So' db 1 thu dwoc san pham
quang tinh cé mdrc thu hoach 9,52%, thyc thu dat
39,28%, ham lwgng dat 25,46% P20s dap trng lam
nguyén liéu dé san xuét phan lan nung chay, (2)
So d6 2 thu dwgc san phdm quang tinh cé mic thu
hoach 6,09%, thuc thu P,Os dat 31,82%, ham lwgng
32,24% P,0s lam nguyén liéu d& san xuét phan
bon.

> Két qua nghién ctu khéng chi dua ra giai
phap ky thuat phu hop dé tan thu apatit tr quang
dudi thai ma con cé y nghia to I&n trong viéc thu
hdi tai nguyén khoang san trong béi cdnh nén kinh
té tuan hoan, gidm dién tich cac bai chira quing
thai va hiéu qua kinh té cho doanh nghiép.

> Quang thai sau qué trinh tuyén tan thu can
nghién ctu dé lam nguyén liéu cho nganh vat liéu
xay dung O
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ABSTRACT

Every year, about 1 million tons of tailings from 03 apatite processing plants in Tang Loong, Cam
Duong, and Bac Nhac Son in Lao Cai province are stored in tailings dams. Of which, the apatite content
in tailings at Bac Nhac Son processing plant is the highest with a content of 6—8% P205. The solution to
recover apatite from tailings at processing plants has been included in the implementation plan of
production units. Therefore, the research on the recovery of apatite in tailings is not only of scientific
significance but also oriented towards practical application in production and resource recovery.

The article presents the results of the research on the recovery of apatite from tailings at Bac Nhac
Son processing plant at the laboratory scale on a column flotation device. The research results not only
provide suitable technical solutions to recover apatite from tailings but also have great significance in
recovering mineral resources in the context of a circular economy, reducing the area of tailings dumps
and economic efficiency for enterprises.

Keywords: apatite tailings, apatite recovery, column flotation.
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