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NCHIEN COU VA TRAO B(

NGHIEN CUU THU HOI APATIT TRONG BAI THAI
TUYEN QUANG APATIT BAC NHAC SON, L./.0 CAl

Tran Van Pwoc, Nguyén Hoang Son, Via Thi Chinh

TOM TAT

— =

‘A NHA MAY

Pham Thanh Hai, Pham Thi Nhung
Truong Pai hoc Mo - Pja chi
Email: tranvanduoc@humg.edu.y,

Quang apatit Ia nguén nguyén liéu chinh dé sén xuét phén bén. Hang ndm, Nha may tuyén
quang apatit Bac Nhac Son, Lao Cai da san xuat ra khodng 300 nghin tan quang tinh, thai ra
khoang 600 - 700 nghin tan quang dudi. V6i nhiéu ndm san xuét, quang dudi duge tich tu trong
hé ¢6 tr luong 1én dén hang chuc triéu tan, véi ham luong vao khodng 5 - 10% P,0,. Pé str dung
tobng hop nguén tai nguyén khoang san va bao vé méi trurdng, bai bao trinh bay két qua nghién ctru
thu héi apatit trong bai thai cia nha may tuyén quéng apatit Bdc Nhac Son. Két qua nghién ctru
cho thay, st dung qué trinh tuyén néi so bo, nghién va tuyén néi so dé vong kin véi hai khau tuyén
tinh thu dwoc quang tinh c6 thu hoach dat 13,36%, thuc thu dat 37,60% va ham luong P,O,. dat
30,52%, quang tinh dem phéi tron va lam nguyén liéu cung cap cho nha may san xuat phan bon.

Tir khéa: quang apatit, tuyén néi, quang tinh, quéng dudi

1. DAT VAN BE

Quéng apatit loai 3 Lao Cai la ngudn nguyén
liéu chinh cho nganh san xuat phan bon Viét
Nam. Hién nay, tai Lao Cai cac nha may tuyen
apatit Tang Lodng, Cam Pwéng va Bac Nhac
Son da tuyén trén 4 triéu tan quang nguyén khai
dé cung cép trén 1 triéu tan quang tinh apatit cho
cac nha may san xuat phan bon tai Viét Nam.
Do nhigu Iy do vé thiét ké, cong nghé, thiét bi
va thudc tuyén nén thye thu apatit tai cac nha
may tuyén chwa cao. Thire thu apatit tai nha may
tuyén Bac Nhac Son vao khoang 65-75%, cho
nén mat mat apatit vao dudi thai 1& khong thé
tranh khdi, theo cac nghién clru, tap trung nhiéu
& cap hat thd +0,074 mm dwdi dang cac lién tinh
chwa gidi phéng hét [1, 2]. Phan tich quéng tinh
apatit hdu nhw khéng cé cap +0,074 mm.Trong
thiét ké va van hanh, khau nghién phan cap tai
nha may tuyén chi dat 70-75% céap -0,074 mm,
tirc 1a 25-30% quang nguyén khai di vao dudi
thai dwdi dang cap +0,074 mm. Lwong quéng
dudbi apatit chtra trong bai thai sau hang chuc
ndm khai thac va tuyén wéc lvgng dén hang
chuc triéu tan.

Trong nhirng n&m gan day cé cac nghién clru
thu hoi apatit trong béi thai cii clia nha may tuyén
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trén thé gidi [3, 6]. Trén thé gi¢i hién nay cling c
cac so dd cong nghé, thiét bi va thuéc tuyén hiér
dai cho phép tuyén dwoc cac hat thd nham thu ho
apatit trong céac lién tinh [4, 6]. Tham khao cac ta
liéu trén thé gidi cho thay c6 nhieu phwrong an sc
do dé tuyén quang phosphat va apatit cho phé;
tuyén ndi & do hat thd hon nhu so @6 Crago, so d
Crago kép, so do tuyén ndi riéng ré cap thd va min
so' d6 két hop tuyén ndi thuan va tuyén ndi nghict
3, 4,5, 6]...

Hién nay, ¢ Viét Nam trr lwgng quang apatl
loai 3 ngay cang nghéo va can kiét (wéc tinh chidc
khoang chuc nam khai thac) [1,2], nén lwvong apati
co trong dudi thai tr nhirtng nam trwdc tré nén ot
gia tri. Day chinh la mét dang mé nguon géc thi
sinh ngay nay dwoc quan tdm nghién clru nhiéu.
Thu hoi cac thanh phan c6 ich trong dudi théd
khéng chi c6 y nghia kinh t&é ma con cé y nghta st
dung tdng hop tai nguyén va bao vé mdi trirérng.

2. NOI DUNG NGHIEN CUU

2.1. Mau nghién ctru

Mau nghién clru dung cho thi nghiém 1a dud
thdi cia Nha may tuyén quang apatit Bic Nha
Son, Lao Cai, c6 ham lwgng P,O, = 10,76%, than'
phan d6 hat va khoang vat cho & Bang 1, Bang 2
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NGHIEN CUU VA TRAO BOI JYEN VA CHE BIEN KHOANG SAN =
Bang 1. Thanh phan dé hat mau nghién ciu 3ang 3. Thong sd ky thuat may tuyén nai thi nghiém
Ciphat T B | |
STT ( n‘:m). hu(;)c;ach % PO, Dung tich (lit) 3
Pwong kinh canh khudy (mm) @ 60
1 AL 1089 5,16 Téc d6 khéy (vong/phit) Didu chinh
2R PRG0S0 401 6,53 Téc d6 canh gat (vong/phuit) 30
31 | OO 11,66 Kich thudc hat quang (mm) 0.2
4 +0,074 62,32 11,93 pién ap 220 V/50Hz
L9ng UL 10,76 Cong suat (W) 250
Bang 2: Thanh phan khoang vat mau nghién citu Kich thwéc may (mm) 960x310x590
: : Trong lwong may (kG) 50
STT Thanh phan khoang cat Har?~lot/r;yng ik i
1 Fluor-apatit 18 - 20 2.2.2. Phwong phap thi nghiém
PAu tién maAu nghién clru dwa vao tuyén noi
Thach - A e i > : : >
2 ach anh e diéu kién theo so do Hinh H.2 nham xac dinh anh
3 it 19 - 21 hwéng clia ndng dd bun, chi phi thudc tap hop, chi
4 Kaolinit s phi thubc dé chim, chi phi thudc diéu chinh méi
= triedrng va chi phi thudc tao bot dén két qua tuyen.
5 Hematit 3-95 V&i didu kién téi wu trén, san pham quéng tinh thu
6 Khoang vat khac - dwoc dwa di rira, khir nwéc va nghién lai dé giai

phong cac lién tinh. San pham sau nghién lai tiep
tuc tuyén tinh dé lay tinh quang apatit cudi cung.

by A ié i - 5 ' h.‘ A ~ o . . . A »
2.2. Thiet bi va phwong phap thi nghigm Khoi lwgng mau dung cho méi thi nghiém la 1

2.2.1. Thiét bj thi nghiém kg. Cac thubc tuyén bao gom: thudc tap hop MD,
Thiét bi thi nghiém xem Hinh H.1, thong sé ky  thudc dé chim dung thdy tinh Iong, diéu chinh moi
thuat cho & Bang 3. tredng bang NaOH va thudc tao bot 1a BK.
Mau nghién cir

Tinh Quéng Pubi thai
H.2. So do thi nghiém tuyén noi diéu kién

3. KET QUA VA THAO LUAN

3.1. Thi nghiém khao sat anh hwéng cua
nong dd bun dén két qua tuyén
e Piéu kién thi nghiém: Chi phi thay tinh I6ng 300
H.1. Mdy tuyén noi thi nghiém g/t; Chi phi NaOH 200 g/t; Chi phi thudc tap hop
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(MD) 600 g/t; Chi phi thubc tao bot 100 g/t; Nong
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 hudng ctia ndng @ bun dén két qua tuyén

Tl Hinh H.3 nhan thay: Nong d bun ting thi
thu hoach va thyre thu tang, ham lwgng P,O, trong
quéang tinh gidm. Khi nong dé bun 1a 200 g/l thi thu
hoach, thye thu, ham lwgng P,O, trong quang tinh
va dudi thai lan lwot 1a 41,17%; 70,8%: 18,41%
va 5,31%. Khi ndong d6 bun tang I&n 500 g/l thi
thu hoach, thwe thu, ham lwgng P,O, trong quang
tinh va dudi thai dat 51,11%; 78,8%; 16,53% va
4,78%. Dé dam bao thyc thu, ham luvgng P,0,
trong quéng tinh tdng lwa chon ndng dd bun
toi wu la 300 g/l thu dwoe thu hoach, thue thu,
ham lvong P,O, trong quang tinh va dudi thai Ia
43,79%; 74,7%; 18,28%; 4,81%.

3.2. Thi nghiém khao sat anh hwong cua
thuoc tap hop dén két qua tuyén

pieu kién thi nghiém: Chi phi thay tinh I6ng 300
g/t: Chi phi NaOH 200 g/t; Nong dé bun 300 gl;
Chi phi thudc tao bot 100 g/t; Chi phi thudc tap hop
thay ddi: 400, 500, 600, 700 g/t. Két qua thi nghiém
thé hién trén Hinh H.4.
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H.4. Anh huémg clia thudc tap hop dén két qua tuyén
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T Hinh H.4 nhan the
tang thi thu hoach va th. = thu tang, ham qung
P,O, trong quang tinh gi=m. Khi chi phi thyg,
tap hop la 400 g/t thi thu hoach, thyc thu, ham
lwgng P,0, trong quang tinh va dudi thai lan jyq
14 35,48%; 63,8%; 19,23% va 6,01%. Khi chi py;
thudc tap hop tang Ién 700 g/l thi thu hoach, thy,
thu, ham lwgng PO, trong quang tinh va duéi thx
dat 47,17%; 76,1%; 16,95% va 4,75%. Dé dan,
bdo thyc thu, ham lwgng P,O, trong quang fin,
tang, cling nhw ham lwong P,O, trong dudi ths
gidm lwa chon chi phi thuéc tap hop toi wu la 60g
g/t thu dwoc thu hoach, thyc thu, ham lvong PO,
trong quéng tinh va dudi thai la 43,79%; 74,7%:
18,28%; 4,81%.

3.3. Thi nghiém khao sat anh hwéng cua chi

hi phi thude tap hg,

phi thuay tinh long

Piéu kién thi nghiém: Chi phi thudc tap hop 600

g/t; Chi phi NaOH 200 g/t; Nong do bun 300 g/l; Chi
phi thudc tao bot 100 g/t; Khao sat chi phi thay tinh
I6ng v&i cac gia tri: 200, 300, 400, 500 g/t. Két qua
thi nghiém thé hién trén Hinh H.5.

o ——
200 300 400 S00
Chi phi thay tinh long, g/t
~—+—Thu hogch ~8-Thyc thu
—+— Ham lrgng P205 DT ~Ham krong P205TQ

H.5. Anh hudng cia chi phi thity tinh I6ng dén két qua tuyén

Tt Hinh H.5 nhan thay: Chi phi thty tinh l6ng

tang thi thu hoach va thyc thu giam, ham lugng
P,O, trong quang tinh tang. Khi chi phi thuy tinh
l6ng la 200 g/t thi thu hoach, thwc thu, ham lvQng
P,O, trong quédng tinh va dudi thai lan luot 12
43,95%; 74,85%; 18,19% va 4,8%. Khi chi phi
thdy tinh 16ng tang Ién 500 g/I thi thu hoach, thyc
thu, ham lwong P,O, trong quang tinh va dudi thai
dat 35,16%; 62,77%; 19,05% va 6,12%. De dam
bao thuc thu, ham Ilwgng P,O, trong quang tin
tang, cling nhv ham lwgng P,O, trong quoi thai
giam Iwa chon chi phi thay tinh 16ng toi wu la 300
g/t thu dwoc thu hoach, thwe thu, ham lvgng PO
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trong quang tinh va dudi thai l1a 43,79%:; 74,7 %:
18,28%:; 4,81%.

3.4. Thi nghiém khao sat anh hwéng cua chi
phi thudc diéu chinh méi trwéng

Piéu kién thi nghiém: Chi phi thuéc tap hop 600
g/t; Chi phi thay tinh 16ng 300g/t; Nong do bun 300
g/l; Chi phi thudc tao bot 100 g/t; Khao sét chi phi
thubc diéu chinh mdi 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 hudng clia chi phi thudc diéu chinh moi trudng
dén két qua tuyén

Tt Hinh H.6 nhan thay: Chi phi thudc dieu
chinh mai trwdng tang thi thu hoach va ham lweng
P.O, trong quang tinh tang, nhwng thwe thu thay
doi khéng nhiéu. Khi chi phi thudc diéu chinh moi
trerong 1a 150 g/t thi thu hoach, thwe thu, ham
lwong PO, trong quang tinh va duéi thai lan Iwot
& 44,07%: 73 22%; 18,06% va 5,21%. Khi chi phi
thuoc dueu chinh mdi trwdng tang 1én 300 g/l thi
" oach, thee thu, ham lwgng P,O, trong quang

- dudi thai dat 41,69%; 73 74%, 18, 52% va
trong quang

Dé dam bao ham luqng Ri®
; .g lwa chon chi phi thuéc dizu chinh moi
‘ng toi wu la 200 g/t thu dwore thu hoach, thuwc
1, ham lwgng P,O, trong quang tinh va duai thai
a2 43,79%; 74,7%; 18,28%; 4,81%.
3.5. Thi nghiém khao sat anh hwéng cua chi
phi thuoc tao bot

Piéu kién thi nghiém: Chi phi thudc tap hop
600 g/t; Chi phi thay tinh 16ng 300 g/t; Nong d6

TUYEN VA KHOANG SAN 2
bun 300 g/l; C noi trrong
200 g/t; Chi phi thu n bO 100,
150, 200 g/t. Kéet qt &n trén
Hinh H.7.

Tt Hinh H.7 nhan thay: Chi phi thuoc tao bot

tang thi thu hoach va thuc thu tﬂng nam Iuong
P,O, trong quang tinh giam. Khi chi phi thudc tao
bot la 50 g/t thi thu hoach, thwe thu, ham lwgng
P,O, trong quang tinh va dudi thai lan Iwgt la
41,82%, 70,52% 18,33% va 5,52%. Khi chi phi
thudc tao bot tang 1&én 200 g/l thi thu hoach, thwe
thu, ham lwgng P,O, trong quang tinh va dudi
thai dat 47,38%, 76,78%, 17,55% va 4,78%. Dé
dam bao ham lwgng P,O, trong quang tinh tang
lwa chon chi phi thudc tao bot toi wu la 100 g/t
thu dwoc thu hoach, thwe thu, ham Iwgng PO,
trong quang tinh va dudi thai la 43,79%, 74,7%,
18,28%, 4,81%

e

o Ham lwrgmig thu hoact
thyre thu, %

H.7. Anh hudng 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 ndi
co gigi chi nang ham lwgng P,O, 1€n khodng trén
18%, ham lwong P,O, trong quang tinh tuyén ndi
so bo con thap la do cac hat khoang vat chira apatit
trong quang dudi thai thwong & dang lién tinh. Dé
tiép tuc nang cao hon nira chat lwong quang tinh
can thiét phai nghién min lai quang tinh tuyén ndi
so bd. Mau nghién ctru dwoc nghién bang may
nghién bi thép v&i ty 1& quang / bi/ nwéc =1/8/
0,5, thoi gian nghién la 20 phat, khdi lwgng nghién
1kg, dd min nghién dat 90,27% cap - 0,074mm.
San pham sau nghién dwa di tuyén tinh, véi chi
phi thay tinh Idng va thuéc tap hop (MD) lan lwot Ia
1000 g/t va 300g/t. So do thi nghiém nhw Hinh H.8
két qua thi nghiém cho & Bang 4.
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Miku nghién et 4. KET LUAN
- Thiry tinh long 300g/1. - S G . . 2 2 .
Iﬂ'gmxwow Bai thai quang dudi ' 'a may tuyén Bag,
B u te | Son ¢6 ham lvgng P,C. vao khoang 10,76y
nﬁ;ﬁh";;;:",w l trung nhiéu & cap hat +0,074mm, dugj,
g _v  caclién tinh chua gii priong hét. Do dé, g
Tuyén tinh 1 <2 £ . -
Thiy tiah g 200p1 | - l l thL.chthu cung znhw chat lvong quan tinh, cén
Tuyda tinh 2 Pudi thii > thai nghien min dé giai phong cac két hach. \.
[ | ctru cho thdy c& hat phu hop dé& nang ca,
Tinh quing 16 qua tuyén la 90,27% cap -0,074 mm.

Qua trinh nghién ctru tuyén ndi so bd thy,
quang tinh ¢o6 thu hoach, thwc thu, ham Iu'qng

Hinh 8. So dd tuyén vong kin véi hai khau tuyén tinh

o F- “5;“:21‘:;‘:32:'3";:‘3“‘3,:‘ ¥ong A8 trong quang tinh va dudi théi 13 43,79%; 7
18,28%; 4,81%. Chi phi thuoc tap hop 600 g
San pham Thu Ham Thwe thu RS thay tinh 16ng 300 g/t, nong dd bun 300,
tuyén hoach,% F',wg"(f/’ JAN phi thube dieu chinh méi trudng 200 g/t vac
| 25600 thudc tao bot 100 gft.

- Quéng .tinh 13 35 30.52 37.60 So dd cong nghé dé xuat dé tuyén noi.
| apatit | | duéi tai bai thai clia nha may tuy&n quang
~ Trung gian 20,43 16,46 31,01 Bic Nhac Son nhw Hinh 8. Két qua tuyén .
. Pubi thai 66,21 5.14 31,39 thu dwoec quang tinh cé thwe thu dat 37,60%
~ Chplieu 100 IR0 'L/9P9 .t e 5,22 55, dap (g YU cal i

- liéu cho nha may san xuat phan bon OJ
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NGHIEN CU'U VA TRAO DO TUYEN VA CHE BIEN KHOANG SAN

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

Tran Van Duoc, Nguyen Hoang Son, Vu Thi Chinly,
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,O..
This type of concentrate product was mixed and met the requirements of fertilizer production with the Jaw
materials. - 1 r.«-_)
Keywords: Apatite ore, tailing ore, flotation o
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