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1. Khei quat chung

Trong khai th6c m6 l0 thi6n c6 rAt nni6u ly
thuyEt t6i uu gi5 tr! HLB th6ng qua hdm mqc ti6u
t6ng lqi nhuan cta m6 lon nhat trong c6c giai doan
s6n xu5i.cia tr! HLB duqc dtng cI5 phin biQt gi0a
quang va d6 b6c trong pham m6 quing lQ thi6n.

B6n canh d6, c6ng nghC chC bi6n, luyQn kim
ngay cang dnh hu&ng sau rong tdi c6c mO hinh hC
th6ng t6 chrlc khai th5c m6 qu{ng t6 thiCn. C6c m6
hinh t6 hqp m6 qulng 16 thi6n nhu "m6", "m6-
tuy6n", "m6-tuy6n-luyQn" ngiry cirng ph6 bi6n &
nuOc ta. Tu cec tO hEp ndy, vi6c xdc dinh HLB,
tn6i qu;ng nguyCn khai ddm b6o he th5ng m6 van
hinh hi€u qui ldr y6u cAu rdt quantrong.

Kho6ng sin c6 drl h2rm luEng dE khai th6c, ch6
bi6n vir luy.Qn hieu qua aluEc g9-i ld HLB theo fi6u
kien kinh tekl thuit. V6i ddc di€m c6ng nghe khai
thdc qu{ng l0 thi6n tr6n the gidi hiQn nay thi gi6 tri
hdm luong quang t6i uu s6 quy6t tlinh tinh hiCu
qud cta dr,r an. Trong pham vi bien gi6i md thi quy
luat phan b6 ham luqng vdi tro luqng quang c6 xu
the theo bieu al6 hinh H.1.

dua vdo khai th6c vd ch6 bi6n hiQu qu6. HLB c6
thC thay d6i theo giai tlo4n va phq thuQc vao cac
yeu tO t ia chat, kinh t6 vd k! thudt c0a m6.

2.1.Xec dinh HLB theo phuong ptr6p c6 aiBn
Theo phuong pnap c6 OiCn, HLB duqc x6c dinh

bing tr0 lugng quqng e6 drl hdm luEng khai thac,
ch6 bi6n vd luyQn kim hiQu qua trong phqm vi bi6n
gi6i m6 quf ng lQ thi6n.

a. Xec dinh HLB theo ttiilu kiQn bi6n gi6i khai thiic
HLB theo di6u kien x5c itinh bi6n gioi m6 quang

l0 thiCn aluoc dlnh nghia nhu hdrm luEng gidi han
can bang gi0a chi phi khai th6c, che bi6n, luyQn vir
chi phi dich vsr v6i t6ng giA tri c0a kh6i luqng kim
loai thu.h6i duEc b6n ngoai thi trLrong. Gi6 tri HLB
theo dieu kien bi6n gi6i (gHss_66) x6c dinh theo
c6ng th0c (1):

c+m9r.e-.n=6qffi: ,dvhl (1)

Trong d6: c - Chi phi cnC bien, d/t; m - cia thanh khai
th6c mottan qufng, d/t; P - Gie ban quang, (ilt; F - Chi
phi luyQn mQt tAn quang, cllt; s - Chi phi dich vu cho
mQt t6n quqng, dft; y - He s6 thu hdi quang, dvtp.

VQy, HLB xac dinh theo di6u ki6n bi6n gioi m6
duoc s0 dung d6 ddm bdo ll?ong khoeng san c6
gi6 tri kh6ng bi t6n thet (lli thuyet nay duqc ung
dqng trong cac "thuat to6n hinh n6n d6ng" vd "quy
hoach d6ng Learchs-Grossmann" x6c dinh biCn
gidi m6).

b. Xac dlnh HLB theo ctitru kiQn ctrii Uien
Gia tri HLB theo di6u ki6n ch5 bi6n (gHG_x1) xdc

ilinh theo c6ng thric (2):

9r.r_", = 1p;fi* ,irvhr (21

Tir bi6u thrlc (2), HLB theo tli6u kiCn che biCn
thi chi phi khai th6c vd c6c y6u t6 kinh t5-kg thuat
ldm h3 gi5 thdnh s6 kh6ng du_oc tinh d6n. Do d6,
n6u t6ng chi phi khai th6c, ch6 bi6n, luyQn vd Qao
g6m ci rtinh phi de khai thac mqt i5n qu;ng
nguy6n khai trong nem c6 hdm luong cao hon
HLB khi tinh chon thi phuong 6n s6 mang lqi hi6u
qui kinh t6 cho m6. HLB theo cfi6u ki6n cne Ui5n
duqc s& dung al6 ddm bio kh6i tuong i<ho6ng san
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Theo quan ni6m c6 di6n, HLB ld gi5 tri hdm
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(s) ,*n'^r(1,*'l^t) = rN-€rH6
J+O+C

:quip 39x sdnp (rN-81H6)

ir] 9rO'gur ug np e1c O! uJpu lpl 9 4rql rupu 4I
,(.(s+l+d) _ rN_srH6 (9) tunp'5-r^*o*"

:r.lurp cPx conp
(-LN-81H0) i4 pl6 'gLu u9 np elc npp 9 urpu 6uo.r1

:nes nqu uor.lc r.lujl cdnp qcEoq ?) qcil oeq)
g1p ug ouonqd 'u?[]l 9t 6uPnb gu lou, !9n

'Z'H qulq u?4 uQtq ?ql uEop ;e16 cac q,gur rp;6
ugrq ug ouonqd c9c oeql lenx ?p glH quip c9x
qutLl g1l1 

-uoq ugnu ueop rer6 6u4qu 6uo4 ueq 1916

EIH 6unp {s 9p nes'ug^ rgq nq} Qp cg1 6up1 upqu
cgrll leql ngp urpu 6u,pqu 6uol1 6unp Os conp

@ulflr 0r 9ut cvHr rv[x lilv5ll otr 0v0 lllvil et lllilt'l lx

qulp cgx 19,(nq1 r{1 es oC gtu eDc re} ug} uer6 rpql
lQu 6uo4 igqu oec Et ndN irt g16 conp r.iq ?q ef H
ir1 grb quip'cgx ?p opu ?r1t uJpl pl Er ]pp rigol l?g
'quip 

9c S'lH ug Euonqd rg^ os tql uot{ om ndN
irl pr6 rel 6ueu gs gLu cpql reql uerb leql 8q upol
6uo4 u?p rx?16 E:lH quip cpx upc dgg 6uqnq ny

nEqu ogq{ uetqr 0t gur doq g} qulq gru
cgc ;9r d6q nqd 6uQp 6upu g1g r.tuip c?X 'q

'gul u? np enc cgql tEql
nep upu g; 6uo4 6uorl u?p quJl coflp c?r.l] leql
r.luprl] 916 rupr6 ns 'cgql ler.ll ngp ueop reio ouo.ri
upr.ll 9qI uQc oC']gqu gqu uCnqu 16l oc ?s gLu n?p
rugu g 6uo.r1 quip cix conp g'lH irl 9rO'^C^ nqN '

. p'gur elc upu 6upq
qulp gc 1qd lqC - "l :p 'uoqc up np enc ?ql 9c lgLlu
gqu uenqu rol ug ouonqd -dN :p'ug np uotq cnql
nqp urPu 6u4qu 6uoil u.rpr6 qupql 9rg - 6 :-op 6uor1

0) ,qn, 
, I (t-* rit a) 

= rN-s..rH6

l+c
:quip c9x conp (1N-arH6) iJl 916 'gLu

uP np eDc 9p nes urPu cpc lgl I L 4lrlt rupu 4t
'u 'l

'" 'Z't 8'lH ug buonqd cgc -'nru6 " 'rnrH6 '
,z-81H0 ,r srHO lnequ cgt14; g1H cgc lg^
gw lgp ngs n?qc u9 duontld cgc lgc lpry 'Z'H

9l qull ?^ ueq tgt6 glH uor] oec 6uonl upq gc
udllc lgnq] d1 ug 6uonq4 lgr.lu uql ndN n?rl cnlu
u?q uEur poql 6upc gr-u opu cnl reqd 6u9q1 u91p gc
dpqd Euonqd oaq] quip cBx glH 916 'ripa nq11

'(rupu 'gur e0c 6ql rgnl - N rg^ N "! = r) 6u4r
6uon1 upu cpc e gur c-er.ll leql uer6 rqql - r :rg1

(p*r-) (p+r)
$r0 ;=o:;5:51s:l=-I-=^dN i

(r) e4[l] n?!q ooqt quip o9x cdnp u?!r.l] 0l gLu

cgql lBqI u9 np Elo cnq] rel uArLt lrl pl6'qp Iqy

nes r'q nqt reol ur1 Duons p,,, -,o :rJ-f[1?,lBir:qi
uetq iqc 6uQnb 6udnt tgqi rO tugi 'tupu 6upq
reql u9[n6u 6upnb 6uo,nl lgLll -r!O:9p 6uo.r1

(e) p'u'O-c"O-'O(s- )=.16
(e) c4ql nflq oaql quip cgx conp u?rql Ot 6uPnb

gur Enc upu 6upq ugnqu rdl 1q1 19nb 6u91
qulp l9rtu 39ql lErtl

uEop ;e;6 cgc 6uorl quip ug g-lH quip c9y .e

'doq qo![.1] gt! r.lulq gur cgc oqc ]Eoq qurl r1epc

loul 6unp uC^ n4c ug[.16u conp cn] dg!] gs gru cprl]
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eDc u?!r] lpqd ngc nqu op el cgnu p u?;q gqd
6upc ApOu .uQ^nl-u?^nygur, ',,u?In1-gLu,, ',,9ru,, nqu
u?rql 9t 6uqnb cgql leqt c4qc g] qutq 9u cBC

nequ 39qI gu.r c9r.ll leql
.4qc gl qulq 9u .p. ooql S'lH r{ulp aex'Z'Z

'6ups 6u9oq1 ueql 6uorl
6upnb 6uonl urpq 9q upqd ns rg] urgl uenb enqc
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uEop rer6 cpc pc l?l oqc 6unp d? 6unqu lgrlu uql
gur eDc uenqu lot UI 9!6 rqt qu!] conp E-lH Ul 9!6 pt
ueq oc ?qc ueq 6u4qu 

^gr{l 
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€ 9l qull uorl n?!p oaql 8tH i4 ?16 uor.l u9t 8-1H
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r^ ureqd 6uo.r1 rupu 6uon1 tupq irt g16 gc u?^nl
r(gu pqu ?^ enp pA c?rll lpql conp reql u?^n6u



HLB vdi gia tri NPV ldn nhSt bao g6m dinh phi
nhung kh6ng tinh tdi su bi6n clQng c6c ddng ti6n
khi ti6n hanh du 6n vi HLB duqc tinh d m6t thdi
diCm nhSt dinn.

Theo quan di6m tr6n, tdc gid dd xu5t sfr dung
cdng th0c tinh gie ai HLB crla GS.F.K Lane [1]
ham muc tiCu NPV l6n nhSt v6i dieu kien chC bien
aluqc x6c dinh theo (8)-

^,f rtr'
0,.,_,,(i)=rtiifr, dvhr (8)

Trong d6: gHue_Nr(i)- phuong 6n HLB tluqc sit
dung trong nem khai th6c thO i, % (dvhl); Fr gia tr!
tri6n vgng (co hQi) cia 1 tdn quqng trong n5m khai
thac tho i, duqc x5c dinh:

E=d.N!v,d (s)

ff=+ (10)
C

VOi: d - Gi6 tri chi6t kheu; NPVi - Gia tri NPV crla
ddng ti6n trong tuong lai cta nim thr} (i) cho tdi
khi k6t thrlc khai th6c m6, d; f"- chi phi c6 dinh
hang nem crla md, d. .

Gi6 tri NPV l6n nhat:
N4

NPV=)P.._.d , (11)
fr ' (1+d)

Di6u ki6n: Q*(i) < M; Q"(i) < C; Q,(i) < R vdi i=
1,..., N.
Trong d6: Q. - Kh6i luqng quang nguyen khai
trong nem, tAn; Q" - Kh6i lugng qu6ng chti bi6n
trong nem, tan: Q. - Kh6i lugng kim loai thu h6i
trong nam, t6n; M - Khi ndng sin luong cria m6
hdng ndm, t5n; C - C6ng sudt ch6 bi6n trong nim,
t6n; R - C6ng sudt luyQn kim trong nim, t5n.

Co sd d6 chi phi cia du 5n m6, gia thanh
qudng cho ph6p giim gi6 tri HLB trong qu6 trinh
khai thac duqc x6c dinh nhu sau. N6u gid sir gqi
cec gi6 tri nhu sau: V - Gie tri hien tai thBc ldn nh6t
c6 thc trong tuong lai mang lai trong qua trinh khai
th6c cia du 6n khai thec quang l0 thi6n, d; Pr - GiA
tri lqi nhuin cia m6 mang lai khi khai thac kh6i
luong quing Q,, di Vo - Gia tri hien tai thuc l0n
nndt c6 tn6 c6 trong tuong lai sau khi khai th6c
kh6i luqng Q, qu{ng.

Khi 116:

v=(V-Vq), d (12)
Vdi v - Gid tri hi6n tai th\"pc tang them tlat t uqc khi
khai thSc gin kh6i luEng quing Qm.

Tir d6, ta c6:
Pr+V-V= q 

-V(1 +rt\, =/pr+Vo) (13)
(1+d)r

NeJ ird nh6hi: (1+d)i =(1+d.T) = V(1+d.TfPr+Vo

hay (V-Vo)=(Pr-V.d.T);

Ta.c6 : v=V-Vq=Pr-V.d.T, d (14)
Bi6u th0c (14) cho thiy co hQi v6 chi phi khai

thac, gia qufng t6c dQng lim gidm gia tri HLB trong
tuong lai khi mA hdm luqng khoang sdn cao v5n
cdn trong bi6n gi6i m6. Khi d6, IEi nhuan hdng ndhr
(v) clugc x6c cllnh theo (15).

y=(p-r-s).Q,-c.Qg-m.Q.-f.T-V.d.T,d (15).
Trong d6: P - Gia ben mot tan queng thuonE

phAm, cl; r - Chi phi tiCp thi cho mOt tAn quing
thuong phdm, af; s - Chi phi khi ban quAng tinh cho
mQt t6n quing thuong phdm, d; c - Chi phi ch6
bi6n mOt t5n quing, d; m - Chi phi khai thac mQt
t5n qu{ng nguy6n khai, d; f - Dinh phi hang ndm
(chi phi cho.ph6p hdng nim) cta.m6, d; T - Thoi
gian cen thiet de khai th6c, ch6 bien va luygn kh6i
luqng quang nguyen khai Q'", nim.

D0ng trdn quan di6m c6 nhi€u m6 hinh t6 chuc
khai th6c m6 quqng lO thiCn, mO hinh t6ng quat bao
g6m: c6c qu6 trinh sdn xuSt tren m6 16 thi€n khai
thac quang nguy6n khai, qu5 trinh nghi6n-tuy6n ti6
cne Uien kho5ng sin nguyen khai vd qu6 trinh
luyQn kim cho sdn phdm tinh quang cu6i cirng.

* Khi san luqng nguyen khai m6 l0 thien bi han
ch6, anh hudng d6n t6 hqp m6:

Khi d6 luqng thdi gian khai th6c ddm bdo sdn
lugng y6u cAu, T=Q,iM (16)

LEi nhuan cia m6 duEc x6c dinh theo c6ng
thoc (17) vd d6 th! hinh 3.

V.=(P-r-s).Q,-c.Q"-
f+d.V

m+
M

Q,n.d (17)

V,,,

vm = (s,.)

s*, (%)

H.3. So d6 m6i quan he giira loi nhuAn voi HLB

Khi d6, gi6 tri HLB theo di6u ki6n x6c dinh bi6n
gi6i m6 duqc xac alinh:

c
, dvhlg

)
(18)P-r-s v

Vdi y - HQ s6 tfru nOi queng, dvtp.

, * Khi c6ng suAt che bi6n crla m6 anh hudr6 tdi
t0 hqp khai thSc m6:

Khl d6 thdi gian cAn thi6t che bi6n kh6i luEng
quang nguyen khai nem Qc:

T= Q'
C

(1e)
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Chi lhict

9r
H-6- Sd dd c1n bdng HLB giha gi?a cing suet
tuyQn kim (R) v,i ch6 bi6n p) theo sq phin b6
tich luy hem tryng qudng g6c

g, 90 (dvN)

b)

H.7. So dd xAc dlnh HLB t6i uu (g16i u,) vOi cdc
phLwng en bi nhuAn luong Ong vbi cdc mO hinh
md khec nhau.

cla)

mcs

I
mcs

I
mc

g

0

Vung Hrd tii

grn gr gc

G rnc = Sm ndu gmc< gm

a)

grc

g.n gr gc

Grs= 9r ndu g 
rc< 

gf

5)

lnT'

gm gr g,r

G mc-9c ndu g"< g*"

b) c)

grcs,rl

(28)

(2e)gmS
I sc

gm gr gc

Grc= 9rc ndu g.< g,"<g"

gmgrs c

G;-g = g, rrdu 9.4 g 
r,;

b)

0mr

gm gr gc gm gr gc

G*r= g, ndu g, 4 g* Grr= $rn, ndu grn< 061< 0s

3. Lpa chgn HLB t6i uu

Sau khi x6c dinh duoc gie tri ham luEng bien
9m, 9o 9c theo di6u kien khai thec, chC bi6n va
luyQn kim phuong 6n HLB t6i uu ttuoc lya chon
theo cac phuong 6n khdc nhau bi6u thuc (28) ld
gi5 tri Gmc; bi6u thrlc (29) le gie tr! G,"; bi6u thoc
(30) la gia tri G,".

4. Kiit luan

Theo phuong ph6p truy6n th6ng, c6c phuong
ph5p x6c ainh HLB t6i uu d6u theo tiCu chuen t5i
uu gia tri hiCn tAi thrJc cia m6 (NPV) dat gia tri lon

(30)

nhdt, nghia li m6 c6 gi6 tri I5i ton nhSt trong tlng
giai doan khai th6c.

Thet vay, phuong ph6p x6c clinh HLB v6i c6c
phuong 6n m6 hinh t0 chr?c khai th6c m6 qudng t6
thi6n kh6c nhau nhu "m6", "m6{uy6n", "m6-tuy6n-
luyQn" li co sd ly thuyet thgc ti6n gi0p cho ciic m6
quang lQ thi6n x6c dinh aluoc HLB hqp l!7.G,", Grc,
G., phir hop vdi vdi di6u kiQn thuc t6 sin xuat crla
m6 v?r tQn thu t6i t a tai nguyen, bdo v6 m6i trudng
vd d6ng thdi c6 loi nhu6n l6n nhdt trong thdi gian
tri6n khai du 6n m6'D 

- gem ti6p trang 3e)

E coHc HcH[p m6io's - zoro

tilmI

y, dvtp

xi HrEm 4r NAM trA0 rA0 tGAl{H r(HAt rHi[G m6 r0 rmEr

gE =wc = f(e)
8iI

s'*

G*r= S* ndu g*r< 8.

gm g, gc

G mc= Omc ndu g*<gr"<9"

U]

9mr



4.3. M6 ali v6i Ldn Chta, Qu!,nh Luu, Nghe An

Bdng 3.

C6c th6ng s5
Kich thudc trung binh cO hat, (m)

Kli h'eu Gie tri Ghi ch0
d6 0,6

He s6 kC dCn inh hudng cia d6 cfng f kr 1 f=6
HQ s6 fe ocn inh hudng cia loai chAt n6 kz (e) 1,O7 Thu5c n6 ANFo
HC sO te Aen dnh hudrig crla PP di6u khi6n n6 k3 0,85
Anh hudng cia clQ nOt ne ka 0,85
k = ka'lq k o,7225
Chi ti6u thu6c n6 hop lf tinh duqc, (kg/m3) Qnt 0,247

1 . Kadri Dagdelen Ph.D. Open pit Mine Planning
Course Outline. Mining Engineering Department.
Colorado School of Mines. 2007.

2. Nguy6n Anh Tu5n, "Vdn cI6 hdm luong bi6n
va can bien trong qud trinh khai th6c cec m6 quang
l0thl6n', Tapchi CNM, SO 5 nam 2009, tr49-S1. -

E

(f iltEM 4s r{[m 0A0 TA0 ilGAilH mtAr rlfic ui r0 urErGNM

N6 toi

s. K6t ruan

- 
Vdi c6ng thr?c x6c dinh chi ti6u ti6u thu6c

n6 tren de thC hien duoc ttiy drl c6c y6u t6
6nh hudng quan trong d6n vlQc xac dlnh chi
ti6u thu6c n6, cac yCu t6 bien thicn tiCn tuc
nhu kich thu6c trung binh cO hat, d0 c0ng d5t
dd, at6u tlugc dua viro bi6n s6 cia hdm chi
ti6u thu5c n6.

Vdi b6t ky di6u ki6n nao cia dAu vdro: dQ
c0ng tlSt it6, y6u ciu cO hat, loai thu6c n6 sfi
dung phuong phSp diBu khi6n.n6, d6u c6 th€
tim duqc gie tr! tinh to5n crla cec chi tiCu
thu6c n6. Tu|, theo di6u kiQn n6 cU th6 md
chon cec gia tri cia hC s6 thich hqp.

Qua k6t tinh to5n cho m6t s6 m6, d6i chi6u
vdi thr,rc t6 thi k6t qud nhfn tluqc ta pht hEp.
Day c0ng chinh la hieu qua ky thuat vd kinh t6
cia phuong phSp xac dlnh.tr

TAI LIEU THAM KHAO

1. Nguy6n Dinh Au, Nh& Vdn BAch (1998),
Ph6 vd ddt d6 b5ng phuong phSp khoan n6
min, Nhir xu5t ban Gi6o duc.

2. Nho Van Bach (2008), Nang cao hieu
qu.i ph5 vO aISt dA bdng n6 min trong nhong
di6u ki6n kh6c nhau, Bdi giing cho cao hoc
nganh khai th6c m6, Trudng Dai hoc M6-Dia
chAt, Ha NOi.

3. H6 Si Giao (1996), Co s0 c6ng nghQ
khai thAc da, Nha xu6t ban GiSo duc

4. NhO Ven B6ch (1993), NhOng biQn ph6p
ky thuat nang cao hiQu qui n6 min d m6 dd
Bim son, Truong Dai hAc M6-Dia chdt.

- 5. Kutuzov 8.N., 1992. ph6 vO d5t d6 beng
nO min. NXB Dai hoc M6 Matxcova (ti6ng
Nga).

6. Carlos L. Jimeno, Emilio L. Jimdno &
Francisco J A Carcedo (1995), Drilling and
Blasting - of Rock, A. A. Balkemai
Rotterdam/Brookf ield.

(Ti6p theo trang 46)

TAI LIEU THAM KHAo

SUMMARY

Powdei factor is an explosive blasting
parameters, influence and closes ties to othei

parameters . and hence, decided to
break the soil quality and efficiency of the
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