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Torn tdt: Lao Cai la md apatit ldn nhdt cua Viet Nam. Md nay cung cap nguyen lieu chinh 
cho viec sdn xudt phdn bdn cua ddt nuac. Tuy nhien, day la mdt md cd cdu tao phuc tap vd phdn 
tan. Dieu nay dnh hicang ddng ke tai he sd thu hdi vd chdt luong quang trong qua trinh khai thdc. 
Bdi bdo nay trinh bay cdng nghe khai thdc chon phu hap cho viec khai thdc quang loai I cho md. 
Cdng nghe khai thdc nay dd duac dp dung hieu qua cho md trong nhung nam gan day. 

Tir khoa: khai thdc chon loc, sa do cdng nghe, quang apatit. 

1. Gidi thieu chung ve mo apatit Lao Cai 

Lao Cai la mo quang apatit l dn nhat cua V i e t N a m . M o nay cung cap nguyen lieu 
chinh cho viec san xuat phan bon cua dat nude. T u y nhien, day la mot m o co cau tao phuc 
tap va phan tan. M o co 38 cong t rudng mo phan bo tren chieu dai hon 40 k m . 

Dua vao ham luong P2O5, quang apatit cua mo duoc chia thanh 4 loai : I , I I , I I I va I V . 
Cac quang loai I va I I I phan bo d tren va cac quang I I va I V nam d d u d i muc phong hoa 
hoa hoc. Trong quang loai i , ham luong P2O5 chiem 28+39.7 % va khoang 14+18 % trong 
quang loai I I I . 

Cac v ia quang loai I co cac dac t inh sau: goc doc 0 + 9 0 ° , t rung b inh 4 0 + 6 0 ° ; chieu 
day t u 3+12 m , t rung b inh 2+9 m ; do am 11,3%; mat do 2.44 t / m 3 ; he so do k ien co (Phan 
loai cua Protodiaconov) f = 2 + 3 ; he so n d r o i 1.45. 

Dac d iem cua cac v i a quang loai I I I nhu sau: goc doc t rung b inh 4 0 + 5 0 ° , chieu day 
2+60 m, trung b inh 6+34 m ; do dm 17,1 + 17.7 % ; mat do 1.83+1.89 t / m 3 ; he s6 do kien c6 
(Phan loai cua Protodiaconov) f = 3 + 4 ; he so n d r o i 1.5. 

Theo thiet ke cua L i e n X o (cu) nam 1981, san luong ciia mo n h u sau: quang loai I 
la 800.000 t /n, quang loai I I I la 3.400.000 t /n. 

May khoan sir dung trong mo la may khoan dap-xoay CBY-100T d l khoan ddt da cung 
va may khoan C B B - 2 M de khoan quang loai I va I I I . Phuong phap no m i n so bo va xuc boc 
chon loc duoc sir dung trong mo. Cong tac xiic boc duoc thuc hien bang may xiic tay gau 
3KT-4.6 va 3 K T - 5 A . Cac loai 0 to BeJIA3-540, KPA3-256 dugc sir dung de van tai trong mo 
va dau tau diezen T Y - 7 diing de van tai ngoai mo. Chieu cao tang dirng trong mo la 5 m trong 
truong hop goc cam ciia via nho hon 50° va la 10 m kh i l dn hon 50°. 

Cac via quang loai I ciia mo apatit Lao Cai dugc chia thanh 2 loai: 

- V i a don gian: co cau tn ic don gian va dong nhat. 

- V i a phiic tap: co cau tn ic phiic tap va phan tan. 

Viec khai thac cac v ia quang phiic tap trong mo dugc thuc hien bang may xiic tay 
gau. Tuy nhien t h i l t b i nay k e m co dong va co quy dao xiic c i ing, da gay ra ton that quang 
dang k l trong qua t r inh khai thac. Theo s i l i eu t h i n g ke ciia mo , ty le t i n that nho nhdt la 
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13.01 % tai D 6 i 2 (khu Cam Duong) va Ion nhat la 43.88 % tai k h u Lang Cay I . He s i t i n 
that trung b inh hang nam la 29.21 % , nho nhat la 14.4% trong nam 1993 va Ion nhat la 
41.44 % trong nam 1989. Chinh v i vay, viec nghien cuu cac so do cong nghe ph i i hop cho 
viec khai thac chon loc tai v ia 1 cua mo apatit Lao Cai la mot van de khoa hoc co t inh cap 
thiet duoc nhieu v ien nghien cuu, t ruong dai hoc va cac nha khoa hoc mo o V ie t N a m quan 
tam, nghien cuu. 

2. Ngh ien c i ru cac so do cong nghe k h a i thac chon loc cho m o apa t i t L a o C a i 

2.1. Nhiing tinh toan chung 

Quang loai I khai thac tai mo voi ham luong P2O5 dat 33±1 % la hang hoa khong can 
qua tuyen. De dat duoc ham luong P2O5 nhu tren, ty le l am ban cho phep ( r 0 ) duoc k i em 
soat trong qua t r inh khai thac nhu sau: 

ro= ^-^.100 , % (1) 
a - a 

Trong do: a - ham l u o n g P 2 0 5 t rong v i a quang loa i I , %>; a " - ham l u o n g P2O5 
trong v ia quang loa i I I I b i t r on lan v o i quang loa i I t rong qua t r i n h kha i thac, % . 

K h i ap dung so do cong nghe khai thac chon loc co he so lam ban thuc te (r) bang 
voi he so lam ban cho phep ( r 0 ) , luc do so do tren se dugfc lira chon neu b i l u thirc sau dugc 
thoa man: 

m 
l - r „ 

max (2) 

Trong do: K m - he so ton that ciia so do cong nghe khai thac dugc lira chon, % ; r 0 - ty 
le lam ban cho phep ciia so do cong nghe khai thac lira chon, % . 

Neu mot so so do cong nghe kha i thac co he so K m va r 0 n h u nhau, t h i so do cong 
nghe khai thac hop l y nhat la phuong an co gia t r i l g i nhuan ( L ) cao nhdt va dugc danh 
gia bo i bieu thirc sau: 

L = i^.G,-CKl->max (3) 

Trong do: Kmi va rj - he so ton that va lam ban ciia phuong an thii i, %>; GKi - gia 
thanh khai thac 1 tan quang theo phuong an t h i i i , V N D / t ; G j - gia ban 1 tan quang theo 
phuong an t h i i i , V N D / t : 

G , = G 0 + 5 ( a , - a 0 ) G 0 , V N D 7 t (4) 

Voi G0 - gia ban 1 tan quang co ham lugng P205 la 33 %, VND/t; a0 - ham lugng 

P 2 0 5 thuc t l trong quang khai thac, %>; a 0 - ham luong P 2 0 5 t rong quang bdng 33 % , % ; 5 -
he so tang va giam ciia gia ban 1 tan quang tuong i m g v o i su thay d l i ciia ham luong P 2 0 5 

trong quang khai thac. 

D o i v o i nhung v ia don gian va phiic tap, he s i t on that ( K m ) va he s i l am ban (r) 
dugc xac dinh theo cac bieu thi ic sau: 
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m 
m 

Km=^.100 
m g 

% 

% 

r = 
1 

1 + 

r = 

m - ( l + n ) t 

m K K , + ( l + n ) b K 2 

1 

100 , % 

100 , % 

(5) 

(6) 

(7) 

(8) 

A . d S K K 2 

Trong do: n - so lop kep can tach rieng; - chieu day cac lop kep, m ; m - c h i l u day 
ciia via quang, m ; S q va SK - cac khu vuc quang va mat cat dia chat ciia k h u virc khai thac, 
SK = L K V . h , m 2 ; L K V - chieu rong ciia khu virc t rong mat cat dia chat, m 2 ; h - c h i l u cao tdng, 
m ; K i = yK/Xq, K 2 = y d / y q ; YK va y d - the trqng ciia cac lop kep va ciia ddt da thai, t / m 3 ; y q -
the trong quang, t / m 3 ; k(Xq, Xd) - he so anh huong bd i mi ic do phi ic tap va cdu tnic dia chdt 
ciia via, duoc xac d inh n h u sau: 

p 

i=l (9) 

1=1 
V d i L K j - tong chieu dai tiep xiic ciia v ia quang v d i dat da t rong g i d i han mat cdt thir 

i , m ; coq(d) - chieu day ldp quang bi lan vao dat da (hoac c h i l u day ciia ddt da lan vao 
quang) t rong qua t r i nh x i ic , coq = a>d = 10+20 cm; SKi - dien t i ch v i m g khai thac trong mat 
cat dia chat t h i i i , m 2 ; P - so mat cat trong k h u virc khai thac mo; t va b - c h i l u day t i n that 
va lam ngheo tuong duong, m . 

2.2. Lira chon cdc so do cdng nghf khai thdc chon lpc 
Cac so do cong nghe khai thac chon loc sau co the duoc ap dung cho cac v ia quang 

don gian: 
a. So do xuc lan quang va ddt dd ( H i n h 1): 

i l l Ton that quang 

Quang loai UJ lan vol 
quang loai I 

Hinh 1- So do cdng nghe xuc ldn quang vd ddt dd 
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Trong sa dd nay, may xuc tay gau 3 K T - 5 A duac dung de xuc tir vach sang t ru via . 
V i quy dao xuc cua may xuc nay khong l i nh hoat nen h inh thanh 2 tam giac ton that va 2 
tam giac lam bin a phia vach va t ru via. K h o i l ugng ton that va l am ban phu thuoc chi i yeu 

vao gia t r i x (x = 0+h v d i h la chieu cao tang). 

Sa d l nay ap dung co hieu qua doi v d i nhung v ia co goc cam y > 4 0 + 5 0 ° va chieu 

day ldn hon 10+12 m . 

b. So do xuc song song vdi vach va tru via (Hinh 2): 

a) b) 

h = hc(hc+ h'c) 

/ M i 
/ A — 

/ / ^ 
/ / ^ % 

/ / / / y 

V— A ~ —J 

= hc(hc+h'c) 

Hinh 2- So do cdng nghe xuc song song vdi vach vd tru via 

Trong sa do nay, sir dung may xi ic thuy luc gau ngugc hoac ket hgp may xi ic th i iy 
luc gau ngugc v d i may xi ic tay gau de xiic chon loc cac v ia quang theo dieu k ien sau: 

h c > h hoac h c + h ' c > h (10) 

Trong do h c - chieu cao xi ic chon loc ciia may xiic thuy lire gau ngugc k h i xi ic dud i 
miic may dung, m ; h ' c - chieu cao xiic chon loc ciia may xi ic tay gau k h i xi ic tren mi ic may 
dung, m . 

Co 2 phuong phap xi ic co the ap dung trong sa do nay n h u sau: 

+ Phuong phap xi ic khong chiu ton that chi ch iu lam ban ( H i n h 2a); 

+ Phuang phap xi ic ch iu ton that d vach v ia va lam ban d t ru v ia ( H i n h 2b). 

K h i sir dung phuang phap xiic khong chiu ton that, chieu day cho phep ciia quang 
loai I I I lan vao quang loai I trong qua t r inh khai thac d t ru v ia (a) dugc xac d inh nhu sau: 

a = 
r 0 m 

m 

Hoac a = 

2 ( 1 - O y q U I 

yq,m(g, - a') 

Y q i n [ 2 « ' - ( a i i . v + «,„ , ) ] 
m 

( H ) 

( I T ) 

Trong do: r 0 - ty le lam ban cho phep, xac d inh theo b i l u thirc (1) ; m - c h i l u day thuc 
ciia v ia quang, m ; y q i va Yq l„ - the trong ciia quang loai I va loai I I I , t / m 3 ; a, - ham lugng 
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P 2 0 5 trong quang loai I , % ; a ' - ham luong P 2 0 5 t rong quang hang hoa (33 ± 1%), % ; a I I l v , 
a1 I l t - ham luong P 2 0 5 t rong quang loai I I I 0 vach va t ry via , % . 

Gia t r i ciia a phu thuoc vao gia t r i ciia r 0 va m . V o i m o i gia t r i xac d inh ciia r 0 , a chi 
phu thuoc vao m . K h i chieu day thuc cua v ia quang bang v o i chieu day xi ic r ieng cho phep 
ciia thiet b i xi ic boc sir dung, th i chieu day to i thieu ciia v ia quang cho phep xi ic khong chiu 
ton t M t v o i gia t r i r 0 xac d inh , co the xac d inh theo bieu thi ic sau: 

m>^^>,m (12) 
ro Yql 

u - ^ ^•Yqiii[2ctl-(aiilv+am1)] m no,. 
Hoac m > — , m ( 1 2 ) 

Y q i ( « , - a ' ) 

Trong do: co - chieu day xiic rieng cho phep ciia thiet bi xiic boc sir dung, m; r0 - ty 
le l am ban cho phep; y q l va y q I I I - the t rong ciia quang loa i I va loa i I I I , t / m . 

T r inh t u thiet ke mo trong t ruong hop nay n h u sau: chieu day to i thieu ciia v ia quang 
cho phep xi ic khong ch iu ton that duoc xac d inh bang bieu thirc (12). N e u chieu day thuc 
te ciia v ia quang m ' > m , th i chieu day cho phep (a) ciia v ia quang loa i I I I b i lan vao loai I 
duoc xac dinh theo bieu thi ic (11). 

Phuong phap xi ic ch iu ton that 0 vach v ia va chiu l am ban 0 t ru v ia ( H i n h 2b) duoc 
ap dung co hieu qua k h i m ' < m . Trong t rudng hop nay, chieu day (a) cua quang loai I I I 
duoc phep lan vao quang loai I , t i nh theo cong thi ic d u d i day: 

r0(m-co)YqI 

a = — — - , m (13) 
( l - r 0 ) Y q m 

TT - Tqi (m-co)(a,-a') ..... 
Hoac a = - ^ - ^ L , m (13 ' ) 

Yq,u ( a ' - a I I I t ) 

Trong do: r0 - ty le lam ban cho phep; m - chieu day thuc ciia via quang, m; co -
chieu day xiic r ieng cho phep ciia thiet b i x i ic boc sir dung, m ; y q l va Yqm - the1 t rong cua 
quang loai I va loa i I I I , t / m 3 . 

K h i chieu day (a) ci ia quang loa i I I I cho phep lan vao quang loa i I bang chieu day 
xiic rieng cho phep (co) ciia thiet b i xi ic boc sir dung, t h i co the xac d inh duoc chieu day 
to i th ieu ciia v i a quang cho phep c h i u t on that d vach va l a m ban d t r u n h u sau: 

m>^^^ + co, m (14) 
ro Y ql 

Hoac m ^ B ' - a ^ T B , m (14 ' ) 
( a , - a ' ) Y q , 

T r o n g do: co - c h i l u day xi ic rieng cho phep ciia thiet b i xuc boc sir dung, m ; r 0 - ty 
le lam ban cho phep; y q I va Yq I„ - t h i t rong ciia quang loai I va loa i I I I , t / m 3 . 
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Trong truang hap nay, ty le ton that quang loai I ctugc xac dinh theo bieu thuc duai day: 

Km=^^ = -100,% (15) 
m m 

V a i n = 0, t = co. 

Trong do: n - so lap kep can tach rieng; m - chieu day thuc ciia v ia quang, m ; t -
c h i l u day ton that ruong duong, m ; co - chieu day xi ic r ieng cho phep ciia thiet b i xi ic boc 
sir dung, m . 

D o i v o i cac v ia quang co cau tao phiic tap, t h i viec khai thac chon loc dugc thuc 
hien hoan toan bang may xi ic thuy lure gau ngugc v o i chieu cao guong xi ic bang 5 m va 
chieu rong luong xi ic thay doi tuy thuoc vao tirng dieu k ien cu the ( H i n h 3) . 

Ltq 

Hinh 3: Trinh tu khai thdc chon loc cua may xuc thuy luc gau nguqc doi voi nhung via 
phirc tap (1, 2, , 8 - trinh tuxuc cua may xuc thuy luc gau nguqc) 

Trinh tir cho viec thiet ke mo trong truong hop nay dugc thuc hien nhu sau: dua tren 
tr inh t u xiic va sir tiep xi ic giua quang loai I va loai I I I , g iua quang loai I va dat da, t ien 
hanh do chieu dai tiep xi ic giua dat da va quang ( L K q ) va giira cac loai quang I va I I I (L K d) . 
Viec nay cung dugc thuc hien cho cac mat cat ngang gan nhau de xac d inh he so anh 
huong boi mi ic do phi ic tap va cau tn ic dia chat ciia v i a (Xq, Xd) theo bieu thi ic (9). Sau do, 
xac dinh dugc ty le ton that va lam ban quang theo cac bieu th i ic (6) , (8) va hieu qua ciia 
phuong an khai thac chon loc theo bieu thi ic (3). 

2.3. Trung hda quang 

D o i v a i nhirng v ia quang co chat luong thay doi Ion doc theo tuyen khai thac, viec 
trung hoa quang dugc thuc hien bo i may chat tai va 6 to. Quang giau va quang ngheo dugc 
chat cho 6 to sao cho ham lugng trung b inh ciia P2O5 trong th i ing xe sau k h i t rung hoa dat 
33 ± 1%. 

Viec tinh toan trung hoa quang nhu sau: truoc tien phai lira chon may chat tai va 6 
to phi i hop, tiep do t i nh so lugng gau xiic N chat cho mot 6 to. 

S6 gau xi ic cac loai quang khac nhau dugc chat len 6 to k h i t i l n hanh t rung hoa t inh 
nhu sau: 
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N . a ' = N i . a i + N 2 . a 2 (16) 

Trong do: a' - ham luong P 2 0 5 t rong quang hang hoa (33 ± 1%), % ; N i - so gau xiic 
quang ngheo v o i ham luong la a i ; N 2 - so gau xi ic quang giau v o i ham l u o n g la a 2 . 

Gia t r i N . a ' la khong doi . N e u biet a i , a 2 va N i , t h i se xac d inh duoc N 2 . Trong 
t ruong hop su khac biet giua on va a 2 la khong dang ke, N i duoc chon la 1. T rong truong 
hop nguoc la i , N 2 duoc chon la 2,... 

3. K e t l u a n 

Trong dieu k ien cu the ciia mo apatit Lao Cai , cac so do cong nghe khai thac chon 
loc duo i day co the ap dung hieu qua cho mo: 

- D o i v o i nhung v ia don gian nhung khong thoa man cac dieu k ien da neu tren, nen 
sir dung so do xiic song song v o i vach va t ru v ia chi bang may xuc th i iy luc gau nguoc khi 
chieu cao guong xi ic la 5 m va co the ket hop v o i may x i ic tay gau k h i chieu cao guong 
xiic la 10 m. Dac biet, do i v o i nhung v ia mong, day 1+2 m , nen sir dung phuong phap xuc 
chiu ton that 6 vach v ia va chiu lam ban 6 t r u via. 

- D o i v o i nhung v ia don gian, co goc doc 4 0 + 5 0 ° va chieu day Ion hon 10+12 m, 
thi so do xuc ldn ca dat da va quang bang may xi ic tay gau la hop ly nhat. 

- D o i v o i cac v i a quang phiic tap, so do xi ic chon loc hoan toan bang may xiic thuy 
luc gau nguoc v o i t r inh t u xi ic va chieu rong luong xiic ph i i hop v o i t i rng dieu k ien cu the 
ciia mo la hop ly nhat. 

Cac so do cong nghe khai thac chon loc tren da duoc ap dung co hieu qua cho via 1 
mo apatit Lao Cai t rong nhirng nam gan day. Ngh ien c i i u nay la mot tai l i eu tham khao bo 
ich cho nhirng mo quang khac co dieu k ien tuong tu . 
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