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THONG TIN BAI BAO TOM TAT

Q”‘Z m'?f.“ Tai nguyén khodn sdn tai Viét Nam twong déi phong phti nhung lai khd phdn
Nhan bai 14/8/2021 tdn, hdu hét cdc mé qudng la & quy mé nhé. M6 antimon Lang Vai, tinh Tuyén
Straxong16/11/2021 Quang la mét trong s6 nhitng mé nhu vdy. M6 c6 tri luong khodng 55.000
Chap nhan dang 30/11/2021 tdn qudng nguyén khai, ham luong 0,07+4,56%, than qudng phan b6 dang
Tt khéa: 0, dang mach, déc a“Lrng Thdch thirc doi véi cdc ky sw mo déi voi cdc mé dang
M quiing antimon Ling nay la lam sao phal cdn bang dworc cdc chi so ky thudt, an toan khai thdc véi
Vai chi phi sdn xudt thap Néu dau tw ap dl_mg céng nghe co giéi héa khai thdc
Ha ’th“' Khai théc] thi khong khd thi dé thu hoi vén, néu ap dung cong nghé thu cong thi ndng
¢ thong khat thac fuu sudt, an todan thap va thoi glan thu hoivén kéo dai. Dwa trén co' sé, phdn tich
quang, nhiing ddc thu ctia khu mé nhw thé ndm tw nhién ciia thédn qudng, tinh chdt
Quy mod nl}(’ ¢, co'ly ctia ddt dd xung quanh . voi muc tiéu thoi gian : sdn xudt ra quang la
Thuwong cot. ngan nhdt, gidi phap thi cong don gzan Bai bdo deé xudt phwong dn tiép cdn
thdn qudng bang giéng dirng két hop véi lo xuyen via, hé théng khai thdc lvu
qudng, thi cong d‘u’o'ng 16 chudn bi san xudt di trong thdn qudng, phuong
phdp thi céng st dung mdy khoan c6 d‘u’o'ng kinh 36 mm, phd da bang
phwong phd né min. Pong thoi tinh todn mét so chi tiéu 1o chg hiéu qud co

bdn theo phwong dn dd Iwa chon.
© 2021 Trwong Dai hoc M6 - Pia chit. T4t ca cac quyén dwoc bao dam.
1. Mé& dau Seccatore, 2014). Tai Viét Nam, cic mé quang

thwdng phan bé tai cac viung siu, c6 dia hinh doi

Khai thac khoang san doéng gép mot phin
quan trong vao sw phat trién kinh té€ ctua nhiéu
quoc gia. Cac khu vuc déong gbp chinh bao gom
viéc lam va tao thu nhép, hinh thanh nén cac lién
két ha ting co s& va tao ra cac dong lwc san xut
khac cho xd hoi (KJ. Bansah, 2016; Jacopo
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ndi, dia hinh twong déi phirc tap. Cac moé quang c6
thé khai thac bang phwong phap 16 thién hodc hAm
10. Tuy nhién, phwong phap khai thac 16 thién dé
lai nhiéu ton hai dén canh quan va moi trwong,
hon nira trong diéu kién dia hinh phic tap phai
xay dwng hé théng dwong xa sé phat sinh nhiéu chi
phi cao ma gia tri thu dworc tir khai thac mé khong
thé c6 loi nhuan. Mat khéc, khai thac bang phwong
phap ham 10 sé cho phép c6 thé khai thac chon loc
va it anh hwdong dén moi treong hon (Lé Vin
Chinh, 2015). Vé mat ky thuat, viéc sitr dung mot
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phwong phap him 10 dé khai thac quang dwoc
quyét dinh béi dic tinh thian quang (kich thwéec,
hinh dang, thé nam, goc ddc, ham Iwong da 16m so
v6i chi phi,...) va dic tinh cua dat da xung quanh.
Dwa trén cic théng s co ban nay, cho phép lwa
chon hé thong khai thac (HTKT) pht hop (Lé Tién
Diing, 2018). Cac HTKT qudng dworc chia thanh 3
nhém chinh dwa trén phwong phap diéu khién ap
lwc 1a nhom HTKT chéng gitt tw nhién khoang
khong gian da khai thac; nhom HTKT chéng gitr
nhan tao véi khoang khong gian khai thac va
nhém HTKT vé6i pha hoa dit da (D6 Manh Phong,
2001; Brady, 2004). Véi tinh chit co ly cia dat da
xung quanh va quang thudc loai cing, cac HTKT
vGi pha hoa dit da khong phu hop cho khu vue
nay. Déi véi than quing doc dirng, chiéu day mong
6 thé ap dung cac HTKT pha né phan ting, buong
thuong, buong lwu quang,...

+ HTKT phéan tang két hop véi chén 1o khai
thac ttr dwdi 1én va chen 16 phia tru: phwong phap
nay thuce hién bang cach dao cac dwong 10 xuyén
via phén tang sau d6 dao 10 doc via phin tang va
khai thac binh thwong. Sau khi khai thac hét 16p
dwéi thi bom vat liéu chen 10 lam dong dac duédi
phia tru. Tiép tuc khai thac phan ting trén tuwong
tw (Atlas Copco, 2017). Pu diém ctia HTKT nay la
béo vé tot cac cong trinh bé mat, nhwoc diém 1a chi

phi khai thac 1én, khéi lwong dao 10 chuén bi san
xudt nhiéu, dan dén chi phi khai thac cao.

+ HTKT pha n6 phan ting: thuc hién dao cac
dwong 10 doc via (hodc xuyén via) phan ting, chia
nho chiéu cao than quang. Tién hanh st dung cac
16 khoan dai @€ khoan va né pha quing. Uu diém
la ra quing nhanh, vdn hanh don gian, nhwoc
diém la khéi lwgng 10 chuln bi 16n, chi phi khai
thac cao, hé s6 tdn thit 16n (D6 Manh Phong,
2001).

+ HTKT budng thwong: dé chudn bi cho HTKT
nay dao 10 thwong trung tim cua than quéng, tién
hanh dao cac buéng dang xwong ca sau dé khoan
cac 16 khoan dirng hodc ré quat dé pha né quing.
Uu diém khéi lwong 10 chuén bi thap, nhuwgc diém
14 hé s6 ton thit cao, tiém 4n nhiéu nguy co matan
toan (KJ. Bansah, 2016; Bre-Anne Sainsbury,
2012).

+ HTKT budng lwu quéng: qua trinh chuin bi
hé théng 1a dao cac 1o thwong vudng goc véi
phuong cia than quang (xem Hinh 4), chia than
quang thanh nhiéu block khac nhau. Khi khéi
(block) s6 1 thi tiép tuc dao thwong so 3, sau khi
khiu block 2 thi tién hanh thdo quing & block 1,
tién hanh khau giat tir bién giGi vé trung tim. Uu
diém ctia HTKT nay: khdi lwong 10 chuin bi cling
1210 san xuit (chuin bi tru & hai 10 thwong 12 ciii
lon) nén chi phi dao 10 sdn xuit, vén dau tw ban
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Hinh 1. Ranh gici toa dé vi tri mé antimon Lang Vai.
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d4u thap, hé thdng nay c6 kha nang thich nghi véi
swbién dong vé chiéu day, goc déc cia thin quang.
Nhuwoc diém cia HTKT: thoi gian ra quing chim
hon do phai gitr lai phan quang & cac block truéc
d6 nhw mot tru bao vé (P6 Manh Phong, 2001,
Jacopo Seccatore, 2014). Do d6, HTKT lwu quang
pht hop v6i diéu kién mé antimon Lang Vai.

2. Pic diém ty nhién cia mo6 quiang an timol
Lang Vai

Dién tich khu virc mé Lang Vai la 15,6 ha, than
quang c6 dang mach, déc dirng gbm nhiéu 6 quang
giau. Chiéu day trung binh cta thin quangla 1,50
m. Ham lwgng va chiéu day than quédng chinh bién
doi rat dot ngot theo dwong phwong ciing nhw
theo hwéng cdm. Ham luwong As bién ddi tir
0,07+4,56%. O phan tiy nam, than quing cim vé
déng nam v&i goc doc 80+859, dén doan giira than
quang doc ding gin 909 & phia tiy nam thin
quing cAm vé dong nam v&i goc doc 80+859, doan
gitra than quang doc dimg gin 909 & phia dong
bac thin quing cdm vé ty bac véi goc dc 85+89°.
Khoang hod phat trién theo 2 kiéu: kiéu 1 la
antimonit + pyrit + acsenopyrit va kiéu 2 la
acsenopyrit + pyrit + thach anh. D6 clirng ctia dat
da f = 6+8 c6 chd f = 8+10. Trit lwong clia md 1a
55.000 tan quang nguyén khai.

3. M@ via va chuin bi hé thong Khai thac

3.1. Mé via

Than quing ddc dirmg nam trong cac khéi da
clng vitng c6 f = 6+8, gan mat dia hinh (Hinh 2),
dac diém phan b6 quang trong khong gian xép loai

Hinh 2. Mdt cat ddc truwng khu vwec khai thdc.

ddc ding, dia hinh phan cit béi cac déi dut gay
nho (Hinh 3) do d6 phwong phap mé via tiép cin
than quang c6 thé xem xét hai phwong 4n mé via
bang giéng nghiéng va mé via bang giéng dirng.
M¢& via bang giéng dirng ¢ khéi lwong thi cong
giéng it nhwng thoi gian thi cong 14u, ki thuat thi
cong giéng phirc tap, hé thdng van tai trong giéng
dimg doi héi dau tw 16n. M& via bang giéng
nghiéng c6 loi thé 1a tdc do thi céng nhanh, chi phi
van hanh thap, hé thdng van tai c6 thé dung go
ong, xe cai tién két hop véi toi hd tro, von dau tw
thép, ki thut thi cong don gian. Do d6 phwong an
mé via bang giéng nghiéng 1a phwong 4n dwoc lua
chon dé thi cong.
- Dién tich bén trong vo chéng.

2
ﬂ_{_ Bv'ht

S= 2 , m?2 @)
Trong do: By - chiéu rong bén trong v chong
& mic nén 1o; h; - chiéu cao twong.
- Dién tich tiét dién dao (Sq)

ﬂ.ng
+By N
S¢= 2 , m? (2)

Trong d6: Byg - chiéu rong dwong 10 ngoai
khung chong, h; - chiéu cao twong.

- Kiém tra tiét dién dwong 1o theo diéu kién
thong gio.

Vv =MS[VCP]=8m/s

60x xS, (3)

Trong dé: q - tiéu chudn khong khi, q = 1,25

(m3/phut) K - hé s6 van tai khéng déu, p - hé so

gidm tiét dién. A - san lwong can dwoc thong gié
trong 1 ngay dém.

Tl cac cong thirc trén, thiét 1ap hé thong lo

mé via nhu sau: tir mit bang cira 10 +55 m dao

Hinh 3. Binh d6 phdn bé thdn qudng.
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Hinh 4. So’ d6 mé via.

giéng van tai xudng cdc mirc khai thac, giéng dwoc
dao véi goc doc 21,50 (Hinh 4). Poan cira 10 véi
chiéu dai 10 m dao theo tiét dién hinh thang,
chong thép SVP-17, dién tich dao 6,6 mz, dién tich
chong 5,5 m?, dién tich str dung 5,2 m2. Trong d6 5
m dau chong véi tién d6 0,4 m/vi, 5 m sau chdng
Vi tién d6 0,8 m/vi. Tir mét thir 11 dén hét chiéu
dai 1o dwoc dao theo tiét dién hinh thang, dién tich
dao 7,1 m?, dién tich chéng 4,6 m2, dién tich st
dung 4,0 m, ch6ng gb dwdng kinh 160+200 mm,
buéc chéng 0,8 m/vi, chén 10 bang gb, 10 dwoc
danh khudn ting cwong bang go.

T mit bang cra 10 mirc +85 m dao giéng
thong gi6 xudng cac mic khai thic. Giéng dwoc
dao theo thin quang theo tiét dién hinh thang,
dién tich dao 7,1 m?, dién tich chéng 4,6 m?, dién
tich st dung 4,0 m? chéng gd6 dwong kinh

E ] ey

160200 mm, bwdc chdng 0,8 m/vi, chén 10 bang
g0, 10 dwoc danh khudn ting cwong bang gb.

- Tang khai thac mirc +70++100 m:

Mtrc van tai: tir mit bang clra 10 mic +70 m
dao 10 xuyén via van tai mirc +70 m vao gap than
quang chinh va than quang phu. Poan ctra 16 v&i
chiéu dai 10 m dao theo tiét dién hinh thang,
chong thép SVP-17, dién tich dao 6,6 mz, dién tich
chong 5,5 m2, dién tich str dung 5,2 m2; trong d6 5
mét dau chong véi tién do 0,4 m/vi, 5 mét sau
chdng véi tién do 0,8 m/vi. Tir mét thir 11 dén hét
chiéu dai 10 dwoc dao theo tiét dién hinh thang,
dién tich dao 7,1 m?, dién tich chéng 4,6 m?, dién
tich st dung 4,0 m? chéng géb dwong kinh
160+200 mm, bwéc chdng 0,8 m/vi, chén 10 bang
g0, 10 dwoc danh khudn ting cwong bang gb.
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Hinh 5. So A6 chudn bi hé théng khai thdc budng lwu qudng.
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Mtrc thong gi6: tir mét bang cira 10 mic +100
m dao 10 xuyén via thong gi6 dé khai thong mirc
thdng gié cho cac than quang chinh va than quang
phu. Poan ctra 10 v&i chiéu dai 10 m dao theo tiét
dién hinh thang, chong thép SVP-17, dién tich dao
6,6 m?, dién tich chdng 5,5 mz?, dién tich s dung
5,2 m; trong d6 5 m dau chéng vai tién do 0,4
m/vi, 5 m sau chéng véi tién d6 0,8 m/vi. Tlr mét
thir 11 dén hét chiéu dai 1o dwoc dao theo tiét dién
hinh thang, dién tich dao 7,1 m?, dién tich chong
4,6 m?, dién tich stt dung 4,0 m?, chdng gb dwong
kinh 160+200 mm, buéc chong 0,8 m/vi, chén 1o
bing gb, 10 dwoc danh khudn ting crdng bang go.

- Tang khai thac mirc +100++130 m:

Mirc van tai: st dung lai 10 thong gié cla ting
+70++100 m lam 10 van tai.

Mtrc thong gi6: tir mét bang cira 10 mic +130
m dao 10 doc via théng gi6 dé khai thong mirc
thong gi6 cho cac than quang chinh va than quang
phu. Poan ctra 10 v&i chiéu dai 10 m dao theo tiét
dién hinh thang, chong thép SVP-17, dién tich dao
6,6 m?, dién tich chdng 5,5 mz?, dién tich st dung
5,2 m?; trong d6 5 m dau chéng véi tién d6 0,4
m/vi, 5 m sau chdng véi tién d6 0,8 m/vi. Tlr mét
thir 11 dén hét chiéu dai lo dwoc dao theo tiét dién
hinh thang, dién tich dao 7,1 m?, dién tich chong
4,6 m?, dién tich str dung 4,0 m?, chdng gb dwong
kinh 160+200 mm, buéc chéng 0,8 m/vi, chén 1o
va danh khuén ting cwdng bang go.

3.2. Thiét Idp hé théng khai thdac

Nhw da phan tich & muc 1, véi céng suit
khoang 7.500 tin/nam va trit lwong mé 55.000
tAn quang nguyén khoi, kha ning 4p dung cac
HTKT két hop chén 1o, pha né phén ting, buong
thwong sé c6 nhiéu nhwoc diém vé vén dau tw,
thoi gian ra quéang lau, chi phi san xuat 1ém hon, ...
so v&i HTKT lwu quéng, do d6 HTKT t6i wu c6 thé
lwa chon cho mé Lang Vai la HTKT lwu quang. Chi
tiét HTKT xem Hinh 5.

Thén quang c6 chiéu day trung binh khoang
1,5 m, trit lwgng khong 16n, khoang 55.000 tin
quang nguyén khai khong thé dau tw thiét bi khai
thac co giGi dé khai thac quy mé 1¢n. Thiét bi phuc
vu thi cong st dung chi yéu la khoan cam tay YO-
28 hodc YO-35 véi chiéu sdu khoan trong loai da
f=6+8 khoang 1,6 m, do d6, dé€ dam bao thoi gian
ra qudng nhanh, gidm chi phi bao dudng cac
dwong 10 san xudt, chia khu vic thanh hai ting
mdi tAng c6 chiéu cao 12 30+50 m.

DPE chudn bi khai thac tir vi tri 10 xuyén via
murc van tai va thong gi6 gap than quang tién hanh
dao 10 doc via van tai va théng gi6 dén gidi han
khai thac ctia khu vue, tir bién gidi khai truong
tién hanh dao 10 thwong cot ndi thong hai mirc vin
tai va thong gi6. Moi tAng c6 chiéu cao thang dirng
1a 40 m.

L

Thugng cét s6 1]  Thugng cot s 2

\_ L6 doc via +130 i —
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Hinh 6. Sor d6 chudn bi hé théng khai thdc dwoc lya chon.
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Tai cac khu khai thac ruéng mé dwgc chia
thanh cac cot véi chieu dai theo phwong mbi cot1a
25+35 m, cac 10 thwong cot dao véi tiét dién hinh
thang, dién tich dao 6,6 m?, dién tich st dung 5,2
m2 Lo cat dwoc dao theo tiét dién hinh chir nhat,
dién tich dao 4 m2. Cac phéu thio quing sé dwoc
dao cach nhau 6 m, chiéu cao ctia phéu la 4 m,
chong bang gb hoic thép chit I, dién tich st dung
4 m2, dai 2 m sau d6 mé& rong 2 m con lai dé hinh
thanh phéu. Xuit phat tir cac dwong 10 doc via
phén ting cach bién gidi khai thac 30+35 m, m& 1o
thwong ndi van tai va 1o thong gié, 10 thuwong cot
dao theo do doc ctia quing. Sau khi dao xong thi
tién hanh x&p ciii lon hodc 1am ctra chdn cho caclo
thao quang va bat dau trién khai cong tac khiu
thwdng ky. Méi ludng khiu mot doan 16 cho dai 5
m. Qué trinh khiu Ivu y dén tién dd chuln bi cac
cOt ti€p theo. Sau khi khai thac xong 1 cot, tién
hanh coéng tac khai thac cot tiép theo va thao, thu
hoi phan quéng lwu tai c6t d6 khai khai thac trwdc
dé (Hinh 6).

Mit khac, do dat da xung quanh chu yéu la
thach anh + pirite kha 6n dinh, bén virng nén cé
thé str dung céc ciii lon vira lam tAm ngan cach vira
lam vat liéu chdng ting cudrng cho khong gian khai
thac. Quang trong khdi dworc khai thactheo 16p tir
dwéi 1én va dwoc lwu lai d€ chéng gitr tam thoi
khoang khong gian da khai thac va lam san cho
c6ng nhan lam viéc. Pé dam bao khoang khéng
gian tw do tir gwong khai thac t¢i bé matlwu quang
du dé cho cong nhan 1am viéc, sau mdi dot nd can
tién hanh thao so b6 khoang 25+30% khoi lwong
quang dugc pha né trong mot dot. Sau khi pha né
toan bd quang trong khoi, sé tién hanh thio quang
toan phan (D6 Manh Phong, 2001).

4. Xac dinh san lwong mo
* San lwong khai thac mét chu ky:
A =L Xxmp XxrXxy,T (D

Trong dé: L. - chiéu dai trung binh ctia lo chg,
m; r- tién do 1 luong khiu, m; my - chiéu cao khiu,
m; Y - dung trong cta quang, T/ma3.
* San lwgng khai thac mot ngay dém:
Ack
Apg = kep X—Xngq, T (2)
N
Trong dé: ke - hé s6 hoan thanh chu ky; ng- s6
ca hoan thanh chu ky, ca; n, - s6 ca khai thac mot
ngay dém, ca.

* San lwong khai thac mot thang:
Aep = Apg X, T (3)
Trong dé: n. - s6 ngay lam viéc trong thang,
ngay.
* Cong suat nam cualo cho:

Ap = Agp X Ngp, T (4)

Trong dd: ng, - s6 thang lam viéc trong nam,
ngs=12 thang.
* San lwong tir dao 16 chuén bi:

Acp = Z(vcb X Lep X Scp X Kep X Kyt )
X n’th) ) T

Trong dé: v — téc do dao 1o trung binh 1
thang, m/thang; L — chiéu dai dwong 10, m; S, -
dién tich dao 10, m%; k., — hé s6 thu héi quing dao
10, ko = 0,8; ki — hé sd lam viéc lién tuc, ki = 0,4.

* COong suit mo:

A=A, +A,,T (6)

* Nang suit lao dong ctia cong nhan 10 cho:

Ang A
NSLD = ,T/cong (7)
Ncn
Trong d6: Ne, - s6 cong nhan bé tri lam viéc
trong 10 chg mdt ngay dém, nguoi.
* Chi phi thudc n6 cho 1000 T quang khai
thac:
_ Qum
¢, =~ x 1000, kg (8)
Ack
Trong do: Qe - lwong thudc né cho mot chu ky
khai thac, kg; Qe - san lwong quang khai thac mot
chu ky, tan.
* Chi phikip n6 cho 1.000 tin quang khai thac:

Cr = f—" x 1.000, kg 9)

ck
Trong do6: Qk - s6 kip né cho mot chu ky khai
thac, cai.
* Chi phi mét 16 chuén bi cho 1.000 tin quing:

Loy —L
Ll = Lo 1.000, kg (10)
Ayt

Trong d6: L - tong s6 mét 16 chuin bi, m; Ly
- 56 mét 10 chuén bj tinh vao xay dung co' ban, m ;
A - San lwgng khai thac 1 c6t, m.

- T6n that quing theo cong nghé:

Cep =
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TT | Tén chitiéu Don vi SO lwgng

1 Chiéu day via m 1,50

2 Trong lwong thé tich cia quing T/ m3 2,70

3 Chiéu dai 10 chg trung binh m 30

4 | Tién d6 khau gwong 1 chu ky m 1

5 Hé s6 thu héi quang - 0,90

6 San lwong qudng khai thac mot chu ky T 109

7 | SO ca hoan thanh mot chu ky Ca 5

8 S6 ca lam viéc mot ngay dém Ca 1

9 Hé s hoan thanh chu ky - 0,85
10 | San lwgng khai thac 10 chg ngay dém T 19

11 | S6 ngay lam viéc trong thiang Ngay 25

12 | San lwgng khai thac thang T 475
13 | Cong sultlo cho T/nim 5.700
14 | S610 chg hoat dong dong thoi Lo 1

15 | San lwong tir dao 10 chuin bi T/nim 1.996
16 | San lwong chung clia mo T/nam 7.574
17 | S6 nhan lwc 10 chg mot ngay dém nguwoi 8

18 | Nang sutlao dong truc tiép T/cong 2,4
19 | Chi phi thu6c n6 cho 1000 T quing khai thac kg 495
20 | Chi phi kip nd cho 1000 T qudng khai thac cai 826
21 | Chi phi mdt 16 chuan bi m/1000T 28,5
22 | Ton thit cdng nghé % 8,2

Aue doéng truc tiép dat 4,4 tin/cong,... la nhitng thong
n= ( - Z) x 100, % (11) s6 ki thuat dat hiéu qua véi didu kién tw nhién va

Trong d6: Zg. - trix lwong dia chit cda 1 cot, T.
Cac chi tiéu ky thuat cda 16 chg khu vuc khai
thac dwoc tong hop trong Bang 1.

5. Két luan

Véi nhitng dac treng cda mé antimon Lang
Vai c6 quy mo nho 1€, trit lwong thip, khéng c6 kha
nang tip trung co gidi hda san xuit, dong thoi véi
yéu cau gia thanh khai thac ré, thoi gian ra quang
nhanh thi st dung céng nghé khoan tay, két hop
n6 min chon loc theo via, HTKT lwu quing, qua
trinh dao 10 chuin bi di trong thin quing dé bd
sung san lwgng la phi hop véi diéu kién cia mo.

Chuan bi cho khu vuec chia thanh 8 block, véi
hai tAng khai théc, chiéu cao mdi ting khoadng 40
m, chiéu rong moi cot khoang 25+30 m, khiu tirng
block tir bién giGi trér vé trung tim 1a pht hop véi
hinh thé tw nhién cta than quing. San lwong moi
chu ky dat 109 tin, cong suat nam dat 7.574 tin,
tén thit cong nghé chi & mic 8,2%; ning suit lao

quy mo khai thac nho 1é ctia khu vire mé Lang Vai.
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