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Quéng apatit la nguén nguyén liéu chinh dé san xuét phan bén. Hang ndm, Nha may tuyén
quéng apatit B&c Nhac Son, Lao Cai da san xuét ra khodng 300 nghin tan quéng tinh, théi ra
khoéng 600 - 700 nghin tan quédng dudi. Vi nhiéu ndm san xuét, quéng dudi duoc tich tu trong
hé co trix lwong 1én dén hang chuc triéu tan, voi ham lwong véo khoéng 5 - 10% P,0,. Dé st dung
téng hop nguén tai nguyén khoéng san va bao vé moi truong, bai béo trinh bay két qué nghién ctu
thu héi apatit trong bai thai ctia nha may tuyén quang apatit Bac Nhac Son. Két qua nghién ctu
cho thay, strdung qué trinh tuyén néi so bd, nghién va tuyén néi so' dé vong kin véi hai khau tuyén
tinh thu dwgc quéang tinh co thu hoach dat 13,36%, thuc thu dat 37,60% va ham luong P,O, dat
30,52%, quéng tinh dem phdi trén va lam nguyén liéu cung cap cho nha méy sén xuét phan bon.

Ttr khéa: quang apatit, tuyén nbi, quang tinh, quéng dudi

1. DAT VAN BE

Quéng apatit loai 3 Lao Cai la ngudn nguyén
liéu chinh cho nganh san xuét phan bén Viét
Nam. Hién nay, tai Lao Cai cac nha may tuyén
apatit Tang Lodng, Cam Budng va Béc Nhac
Son da tuyén trén 4 triéu tAn quing nguyén khai
dé cung cép trén 1 triéu tAn quang tinh apatit cho
cac nha may san xuét phan boén tai Viét Nam.
Do nhiéu ly do vé thiét ké, cong nghé, thiét bi
va thubc tuyén nén thwc thu apatit tai cac nha
may tuyén chwa cao. Thuc thu apatit tai nha may
tuyén B&c Nhac Son vao khoang 65-75%, cho
nén mat mat apatit vao dudi thai la khoéng thé
tranh khoi, theo cac nghién ctru, tap trung nhiéu
& cap hat thoé +0,074 mm dwéi dang cac lién tinh
chwa gidi phéng hét [1, 2]. Phan tich quéng tinh
apatit hau nhw khéng c6 cap +0,074 mm.Trong
thiét k& va van hanh, khau nghién phan cép tai
nha may tuyén chi dat 70-75% cép -0,074 mm,
trc 1a 25-30% quang nguyén khai di vao dudi
thai dwdi dang cdp +0,074 mm. Lwong quéng
dudbi apatit chira trong bai thai sau hang chuc
nam khai thac va tuyén wéc lugng dén hang
chuc triéu tan.

Trong nhitng ndm gan day cé cac nghién clru
thu hoi apatit trong bai thai ci ctia nha may tuyén
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trén thé gidi [3, 6]. Trén thé gioi hién nay ciing ¢
cac so dd cong nghé, thiét bj va thubc tuyén hién
dai cho phép tuyén dwoc cac hat thd nham thu hoi
apatit trong cac lién tinh [4, 6]. Tham khao cac tai
liéu trén thé gi6i cho thdy co6 nhiéu phwong an so
dd dé tuyén quang phosphat va apatit cho phép
tuyén ndi & do hat thé hon nhw so dd Crago, so dd
Crago kép, so’ dd tuyén néi riéng ré cap thd va min,
so dd két hop tuyén ndi thuan va tuyén ndi nghich
[3, 4,5, 6]...

Hién nay, & Viét Nam trir lwgng quang apatit
loai 3 ngay cang nghéo va can kiét (wé'c tinh chi da
khoang chuc nam khai thac) [1,2], nén lwong apatit
c6 trong dudi thai tir nhirtng nam trwéc tré nén cod
gia tri. Day chinh la mét dang mé ngudn gbc th
sinh ngay nay dwoc quan tam nghién clu nhiéu.
Thu héi cac thanh phan cé ich trong dudi thai
khong chi cé y nghta kinh t& ma con cé y nghia st
dung téng hop tai nguyén va bao vé mai trudng.

2. NOI DUNG NGHIEN CcUU

2.1. Mau nghién ctu

M&u nghién ctu dung cho thi nghiém la dudi
thai cia Nha may tuyén quang apatit Bac Nhac
Son, Lao Cai, cé ham lwgng P,O, = 10,76%, thanh
phan dd hat va khoang vat cho & Bang 1, Bang 2.
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Bang 1. Thanh phan d6 hat mau nghién ciu Bang 3. Théng s6 k thuat may tuyén néi thi nghiém
STT Caphat Thu :/loach %P0, Dung tich (I|t)’ 3
(b (%) Puong kinh canh khudy (mm) @60
! 0,02 T 5,16 Téc d6 khdy (vong/phtt) Pidu chinh
ZRUe2008 e 653 Téc d6 canh gat (vong/phut) 30
3 | 0,04-0,074 23:42 11,66 Kich thwéc hat quang (mm) -0.2
S 62,32 U Pién ap 220 V/50Hz
o7 115 18 Cong suét (W) 250
Bang 2: Thanh phan khoang vat mau nghién ciiu Kich thuwéc may (mm) 560x310x590
. N Trong lvgng may (kG) 50
STT Thanh phin khoang cét Ha"? ';’;” ng
~/0
1 Fluor-apatit 18- 20 2.2.2. Phuwong phap thi nghiém
DPau tién mau nghién cru dwa vao tuyén ndi
2 Thach anh 48- 50 didu kién theo so' @ Hinh H.2 nham xac dinh anh
3 I1it 19- 21 hwéng ctia ndng dd bun, chi phi thubc tap hop, chi
4 Kaolinit 4-6 phi thuéc dé chim, chi phi thubc diéu chinh moéi
—— trwdng va chi phi thubc tao bot dén két qua tuyén.
5 Hématit 3-5 V6i didu kién t&i wu trén, san phadm quang tinh thu
6 Khoang vat khac - dwoc dwa di rira, khir nwéc va nghién lai dé giai

phéng céc lién tinh. San pham sau nghién lai tiép
tuc tuyén tinh dé 14y tinh quéng apatit cudi cung.

2.2. Thiét biva ph hap thi nghié . . ;.
iet Bl va phtrong phap thi nghiem Khéi luong m&u dung cho méi thi nghiém 1a 1

2.2.1. Thiét bj thi nghiém kg. Cac thubc tuyén bao gdm: thubc tap hop MD,
Thiét bi thi nghiém xem Hinh H.1, thong sb kj  thudc dé‘ch‘lm dung thay tiph Idng, diéu chinh moi
thuat cho & Bang 3. trwdng bang NaOH va thudc tao bot la BK.

Mau nghién ciru

Tuyén ndi so bd

Tinh Quéng Dudi thai
H.2. S¢ dé thi nghiém tuyén ndi diéu kién

3. KET QUA VA THAO LUAN

3.1. Thi nghiém khao sat anh hwéng cua
néng doé bun dén két qua tuyén

Diéu kién thi nghiém: Chi phi thdy tinh 1dng 300
H.1. My tuyén ndi thi nghiém g/t; Chi phi NaOH 200 g/t; Chi phi thubc tap hop
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(MD) 600 g/t; Chi phi thuéc tao bot 100 g/t; Néng
d6 bun thay ddi: 200, 300, 400, 500 g/l. Két qua thi
nghiém thé hién trén Hinh H.3.
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H.3. Anh huéng ctia ndng 3 bun dén két qua tuyén

T Hinh H.3 nhan thy: Néng d6 bun tang thi
thu hoach va thyc thu tang, ham lwgng P, O, trong
quang tinh gidm. Khi ndng dé bun 14 200 g/l thi thu
hoach, thyrc thu, ham lwgng PO, trong quéang tinh
va dudi thai 1an lwot 1a 41,17%; 70,8%; 18,41%
va 5,31%. Khi nébng dd bun tang l1én 500 g/l thi
thu hoach, thwec thu, ham lwgng P,O, trong quang
tinh va dudi thai dat 51,11%; 78,8%; 16,53% va
4,78%. D& ddm bao thwc thu, ham lwong PO,
trong quang tinh tang Iwa chon nong dé bun
tdi wu 1a 300 g/l thu dwgc thu hoach, thyc thu,
ham lwong PO, trong quéng tinh va dudi thai la
43,79%; 74,7%; 18,28%; 4,81%.

3.2. Thi nghiém khao sat anh hwéng cua
thudc tap hop dén két qua tuyén

Diéu kién thi nghiém: Chi phi thdy tinh 16ng 300
g/t; Chi phi NaOH 200 g/t; Néng d6 bun 300 g/;
Chi phi thudc tao bot 100 g/t; Chi phi thuéc tap hop
thay déi: 400, 500, 600, 700 g/t. Két qua thi nghiém
thé hién trén Hinh H.4.
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H.4. Anh hudng cdia thudc tap hop dén két qua tuyén
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T Hinh H.4 nhan thay: Chi phi thudc tap hop
tang thi thu hoach va thwc thu tang, ham lwong
P,O, trong quang tinh gidam. Khi chi phi thubc
tap hop la 400 g/t thi thu hoach, thyc thu, ham
lwgng PO, trong quang tinh va dudi thai lan lwot
la 35,48%; 63,8%; 19,23% va 6,01%. Khi chi phi
thudc tap hop tang lén 700 g/l thi thu hoach, thuc
thu, ham luvong P,O, trong quang tinh va dudi thai
dat 47,17%; 76,1%; 16,95% va 4,75%. D& dam
bdo thwc thu, ham lwong PO, trong quang tinh
tang, cling nhw ham lwong P,O, trong dudi thai
gidm lwa chon chi phi thudc tap hop tbi wu la 600
g/t thu dwgc thu hoach, thyc thu, ham lwong PO,
trong quang tinh va dudi thai la 43,79%; 74,7%;
18,28%; 4,81%.

3.3. Thi nghiém khao sat anh hwéng cua chi
phi thay tinh 16ng

Diéu kién thi nghiém: Chi phi thubc tap hop 600
g/t; Chi phi NaOH 200 g/t; Néng dé bun 300 g/l; Chi
phi thubc tao bot 100 g/t; Khao sat chi phi thay tinh
Idng v&i cac gia tri: 200, 300, 400, 500 g/t. Két qua
thi nghiém thé hién trén Hinh H.5.
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H.5. Anh hudng ciia chi phi thily tinh l6ng dén két qua tuyén

T Hinh H.5 nhan thdy: Chi phi thay tinh 16ng
tang thi thu hoach va thwc thu gidm, ham Iwgng
P,O, trong quang tinh tang. Khi chi phi thay tinh
I6ng la 200 g/t thi thu hoach, thwc thu, ham lwong
P,O, trong quang tinh va dudi thai 1an luot 1a
43,95%; 74,85%; 18,19% va 4,8%. Khi chi phi
thay tinh Iédng tadng 1én 500 g/l thi thu hoach, thyc
thu, ham lwgng P,O, trong quang tinh va dudi thai
dat 35,16%; 62,77%; 19,05% va 6,12%. D& dam
bao thwc thu, ham lwgng P,O, trong quéng tinh
tang, cling nhw ham lwgng P,O, trong dudi thai
gidm lwa chon chi phi thay tinh 16ng téi wu la 300
g/t thu dwoc thu hoach, thye thu, ham lwgng PO,
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trong quang tinh va dubi thai 1a 43,79%; 74,7%;
18,28%; 4,81%.

3.4. Thi nghiém khao sat anh hwéng cua chi
phi thuéc diéu chinh méi trwong

Diéu kién thi nghiém: Chi phi thubc tap hop 600
g/t; Chi phi thay tinh 16ng 300g/t; Néng d6 bun 300
g/l; Chi phi thubc tao bot 100 g/t; Khao sat chi phi
thubc diéu chinh moi trwdng véi cac gia tri: 150,
200, 250, 300 g/t. Két qua thi nghiém thé hién trén
Hinh H.6.
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H.6. Anh huéng clia chi phi thudc diéu chinh méi truong
dén két qua tuyén

Te Hinh H.6 nhan thay: Chi phi thubc diéu
chinh méi trwdng tang thi thu hoach va ham lwong
P,O, trong quéng tinh téng, nhung thuwc thu thay
ddi khong nhiéu. Khi chi phi thubc diéu chinh moi
trwdng la 150 g/t thi thu hoach, thwc thu, ham
lwgng P,O, trong quéng tinh va duéi thai lan lwot
la 44,07%; 73,22%; 18,06% va 5,21%. Khi chi phi
thubc diéu chinh méi trwdng tang Ién 300 g/l thi
thu hoach, thie thu, ham lvong PO, trong quang
tinh va dudi thai dat 41,69%; 73,74%; 18,52% va
4,72%. D& ddm bao ham luvong P,O, trong quang
tinh tang lwa chon chi phi thubc diéu chinh méi
trwong t6i wu 1a 200 g/t thu dwoc thu hoach, thue
thu, ham luong P,O, trong quang tinh va dudi thai
1a 43,79%; 74,7%; 18,28%; 4,81%.

3.5. Thi nghiém khao sat anh hwéng cua chi
phi thuéc tao bot

Diéu kién thi nghiém: Chi phi thubc tap hop
600 g/t; Chi phi thay tinh 1dng 300 g/t; Néng do

bun 300 g/I; Chi phi thubc diéu chinh méi trudong
200 g/t; Chi phi thuéc tao bot thay ddi: 50, 100,
150, 200 g/t. Két qua thi nghiém thé hién trén
Hinh H.7.

Tw Hinh H.7 nhan thay: Chi phi thubc tao bot
tang thi thu hoach va thwc thu tang, ham lwong
P,O, trong quang tinh giam. Khi chi phi thuéc tao
bot la 50 g/t thi thu hoach, thyc thu, ham luwgng
P,O, trong quang tinh va duéi thai 1an luwot 1a
41,82%, 70,52% 18,33% va 5,52%. Khi chi phi
thudc tao bot tang 1&én 200 g/l thi thu hoach, thyc
thu, ham lwgng P205 trong quang tinh va dudi
thai dat 47,38%, 76,78%, 17,55% va 4,78%. bé
dam bo ham Iwong P,O, trong quang tinh tang
Iwa chon chi phi thudc tao bot t6i wu la 100 g/t
thu dwgc thu hoach, thwc thu, ham lvgng PO,
trong quang tinh va duéi thai la 43,79%, 74,7%,
18,28%, 4,81%

(=9
oHam lugng thu hoachp
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a Cl'gioghi thube %o bot, g;iw
—+—Thu hoach

H.7. Anh huéng clia chi phi thudc tao bot dén két qua tuyén

3.6. Thi nghiém tuyén tinh vong kin

Céc thi nghiém diéu kién néu trén cho thay rang,
trong khau tuyén ndi so' bd trong may tuyén néi
co gigi chi ndng ham Iwgng PO, Ién khoang trén
18%, ham lwgng PO, trong quéng tinh tuyén nai
so bd con thap la do cac hat khoang vat chira apatit
trong quang dudi thai thuwong & dang lién tinh. Bé
tiép tuc nang cao hon niva chat lwgng quéng tinh
can thiét phai nghién min lai quang tinh tuyén ndi
so bd. Mau nghién clru dwoc nghién bang may
nghién bi thép vé&i ty 1& quang / bi / nwéc =1/8/
0,5, thoi gian nghién 14 20 phut, khéi lwong nghién
1kg, d& min nghién dat 90,27% céap - 0,074mm.
San pham sau nghién dwa di tuyén tinh, v&i chi
phi thay tinh 1dng va thubc tap hop (MD) 1an luot 1a
1000 g/t va 300g/t. So’ db thi nghiém nhw Hinh H.8
két qua thi nghiém cho & Bang 4.
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Miéu nghién cira
= Thury tinh long 300g1,
- NaGH 200g/t
- MD 600g/t. BK 100g/t
. Tuyén ndi so b
90,27% cap -0.074
Thuby tink long 1000z
MD 300g/t
Tuyén tinh 1 Dudi thai
Thuy tinh long 2002/t i L
Tuyén finh 2 Budi that —|——= thai
Tinh quing TG

Hinh 8. So d6 tuyén vong kin vi hai khau tuyén tinh

Bang 4. Két qua thi nghiém tuyén vong kin
voi hai khau tuyén tinh

San pham Thu IL:'z:‘g Thuc thu
tuyen hoach,% Pzés’% P,O,, %
Quangtinh | 4336 | 3055 | 3760
apatit
Trung gian 20,43 16,46 31,01
Dudi thai 66,21 5,14 31,39
Cép ligu 100 10,84 100

TAI LIEU THAM KHAO

4. KET LUAN

Bai thai quang dudi Nha may tuyén Bac Nhac
Son ¢6 ham lwgng PO, vao khoang 10,76%, tap
trung nhiéu & cap hat thd +0,074mm, duéi dang
céc lién tinh chwa giadi phong hét. Do do, dé ting
thuwe thu cing nhw chét lwong quang tinh, can phai
nghién min dé& gidi phong cac két hach. Nghién
cu cho thdy c& hat phu hop dé nang cao hiéu
qué tuyén 1a 90,27% cép -0,074 mm.

Qua trinh nghién ctu tuyén néi so bd thu dwoc
quang tinh c6 thu hoach, thye thu, ham lwgng PO,
trong quang tinh va dudi thai la 43,79%; 74,7%;
18,28%; 4,81%. Chi phi thubc tap hop 600 gft, chi
phi thay tinh 1dng 300 g/t, néng d6 bun 300 g/l, chi
phi thuéc diéu chinh méi trwdng 200 g/t va chi phi
thudc tao bot 100 git.

So dd céng nghé dé xuét dé tuyén ndi quing
dudi tai bai thai cia nha may tuyén quing apatit
Bac Nhac Son nhw Hinh 8. Két qua tuyén so dd
thu dwoc quang tinh cé thyc thu dat 37,60%, ham
luong P,O, dat 30,52%, dap (rng yéu cau nguyén
liéu cho nha may san xuét phan bon O

1. Nguyén Trong Phu (2016), B&o céo tinh hinh sdn xuét céng ty apatit Viet Nam nam 2015, Tap

doan Hoa chét Viét Nam

2. Phung Birc D6 va nnk (2008),Quy hoach tham do, khai thac va tuyén quéng apatit Viét Nam
giai doan 2006-2020 c6 tinh dén sau nam 2020, Coéng ty C6 phan Tw van Dau tw va Xay dung mé

INCODEMIC

3. Chang Sujuan va nnk (2010), Situation of the world’s phosphate resources, Hua gong kuang wu

yu jia gong, 09: 1-5

4.  YuJunvannk (2012), Study on beneficiation technology of phosphate ore tailings, conservation

and utilization of mineral resources, No.3, 42-45

5.  Yang Shunran (2015), Phosphate flotation tailings re-election test exploration, Yunnan chemical

technology, Vol.42, No.1, 15-17.

6. He Binbin va nnk (2015), Comprehensive utilization ways of phosphate rock flotation tailings,
phosphate and compound fertilizer, 2015 Vol.30, No.8, 28-30

LOI CAM ON

Noi dung trong bai bao dwoc hd tro kinh phi tir Dé tai khoa hoc ma sé B2021-MDA-07.

L3l CONG NGHIEP MO, SO 5 - 2023



=
NGHIEN CU’'U VA TRAO DOI TUYEN VA CHE BIEN KHOANG SAN %

RESEARCH FOR APATITE RECOVERY IN THE TAILING POND OF BAC NHAC SON APATITE
BENEFICIATION PLANT, LAO CAI

Tran Van Duoc, Nguyen Hoang Son, Vu Thi Chinh,
Pham Thanh Hai, Pham Thi Nhung

ABSTRACT
Apatite ore is the main source of raw materials for fertilizer production. Annually, the Bac Nhac Son
apatite ore beneficiation plant (Lao Cai) produces about 300 thousand tons of concentrate and disposed of
about 600-700 thousand tons of tailing ore to the tailing pond. With many years of production, the amount
of tailing ore accumulated up to tens of millions of tons with a grade content of about 5 - 10% P,O,. For
rational utilization of mineral resources as well as protecting the environment, this article has conducted
a study on the recovery of apatite in the tailing pond of the Bac Nhac Son apatite ore beneficiation plant.
The research result shows the high efficiency of the tailing process by using the combination of the
process of preliminary flotation, re-grinding and closed circuit flotation with two stages of cleaners. The
concentrate has a yield of 13.36%, an actual recovery of 37.60% and a grade content of 30.52% P,0..

This type of concentrate product was mixed and met the requirements of fertilizer production with the raw
materials.

Keywords: Apatite ore, tailing ore, flotation
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