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TOM TAT

Trong linh vire khai thadc mé, Iwa chon bién gidi khai théac 16 thién luén tép trung vao khai thac tbi
da hiéu qué céc khoang sén quy giad. Mé Béng T4 Phoi, la mét vi du dién hinh, déng duoc quan tam
déc biét vi sy phén bé cua triv lupng dong. Nghién ciu nay dua ra mét phuong phép tiép can moi
trong viéc lwa chon bién gidi khai thac 16 thién, vurot xa céc phuong phép truyén théng bang cach
xem xét duéi géc dé kinh té tudn hoan. Bang céch xem xét toan bd chu ky khai théc mad, tir khau
khai thac dén luyén ché bién, nghién clru nay nhdm xéac dinh bién gi6i khai thac 16 thién cé tinh kinh
té hop ly cho mé déng T4 Phoi.

Nghién ctru ndy bao gém sw phét trién cta cac phuong én day mé khac nhau, trong dé cé ba
phwong &n da duoc nghién ciru cén ké dé lrra chon. Ngoai ra, mét phuong an thir tw duoc xay dung
dé dw doan bién givi trién vong. Diém chinh cda nghién ctu bao gém viéc danh gia khéi luong
quang, xay dwng va phan tich biéu dé ché do cong tac maé cé lién quan dén céc phuong én duoc
chon va tinh toéan hé sé béc gi6i han bang hai phuong phap khéc nhau, dé la phuong phép dua trén
quéng tinh truyén théng va phuong phap dua trén sén phdm cubi cung theo géc dé kinh té tuén hoan.

Két qué ctia nghién ctru xéc nhén sw can thiét cia viéc &p dung mo hinh kinh té tuédn hoan khi
xac dinh bién gi6i khai thac 16 thién. Bang céch str dung phuong phép nay, vi tri day mé téi wu cda
mé dbng T4 Phoi duoc xac dinh tai +80 m. Kham pha théng tin méi nay dang chu y khac biét so véi
viéc xac dinh bién gidi trwrée do la +110 m theo dw an do Vién Khoa hoc Céng nghé M6 - Vinacomin
(IMSAT) lap ndm 2013. Viéc xac dinh lai bién gi6i nay khéng chi ting tri¥ long quéng déng nguyén
khai quy déi gan 500.000 tén, gép phén lam loi hang chuc ngan ty déng cho doanh nghiép mé, ma
con hé 16 tiém nang gén 1,6 triéu tdn quang cép 333, tao ra trién vong téng tnréng trong tuong lai.
Nghién ctru nay khéng chi chieng té tam quan trong cta géc dé kinh té tuén hoan trong viéc Ira chon
bién gi6i khai thac 16 thién ma con nh&n manh téi tdm quan trong réng hon déi véi quén ly tai nguyén
bén viing va tang trudng kinh té.

T khoa: khai thac 16 thién, bién gidi khai thac, ty 16 dét da béc, mé dong Ta Phoi, kinh té tudn
hoan.

1. DAT VAN BE

Tw trwde téi nay, dé lwa chon bién gidi khai thac
16 thién cho cac mé quéng néi chung va mé déng
néi riéng, trong d6 cé mé ddng Ta& Phoi, cac don
vi tw van clia TKV déu chi tinh t&i tinh quang sau
tuyén. Trong khi TKV quan ly tAt ca cac cong doan
tlr khau tham do cho t&i khau tiéu thy san pham
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va lgi nhuan ctia TKV chi yéu thudc vé cong doan
luyén déng. Diéu d6 da lam gidm hé sb boc gisi
han dan t&i gidm do sau bién gidi khai trwdng, tirc
la da han ché vé cong tac khai thac mé 16 thién,
gay tbn that va lang phi tai nguyén khong tai tao.
Chinh vi vay, can phai nghién ctu lwa chon bién
gii khai thac 16 thién hop ly cho mé ddng Ta Phoi
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dudi géc dd kinh t& tudn hoan dé gép phan lam
sang td thém y nghia cla viéc quan ly va diéu hanh
theo mé hinh kinh t& tuan hoan ctia Chinh pht néi
chung va Tap doan Cong nghiép Than - Khoang
san Viét Nam (TKV) néi riéng.

2.NQI DUNG NGHIEN clrU

2.1. So bo lwa chon bién gi¢i khai trwdng va
danh gia vé 6n dinh b mé

Theo dv an do IMSAT lap nam 2013 da dwoc
duyét, bién gi¢i khai trwd'ng chinh gdm cac than
quang (TQ) 4, 5, 6, 4a, 5a mé déng Ta Phoi xem
xét 2 phwong an [1]:

- Phwong an 1 cé day mé két thic & do sau
+110 m voi k, = 4,86 m?#.

- Phwong an 2 cé day mé két thic & dé sau +80
mvoi k, = 6,02 mft.

Dy an chon phwong an 1 cé6 day mé & muic
+110 m do hé sb boc gi¢i han chi tinh v&i quang
tinh sau tuyén quy vé& quang nguyén khai c6 ham
lvong 0,794%Cu 1a 640.000 d/t voi k,, = 5,46 m°A.

Theo thiét ké ban vé thi cong do IMSAT lap
nam 2015, v&i gia ban quang nguyén khai cé ham
lwong 0,794% Cu |a 640.000 d/t dwoc quy vé tir
tinh quéng sau tuyén, cung d6 van tai dat da trung
binh toan mé 5,25 km thi kgh = 5,78 m3t [2].

Tuy nhién, gia ban quang tinh dong sau
tuyén véi ham lwong 23% Cu ndm 2021 14 24.484
ngan d/t va tinh quy vé quéng nguyén khai véi ham
lwong 0,794% Cu l1a 845.000 dft, tirc 1a Ion gép
1,32 14n so v&i ndm 2015,

Ngoai ra, gia ddng, vang va bac trung binh trén
thé gi¢i nam 2021 ciling Ién gap twong ing 1a 1,68;
1,55 va 1,61 lan so v&i ndm 2015.

Hon nira, khéi tai nguyén cap 333 phia Déng
cta 16 khoan LK123 rat 1&6n voi chiéu day than
quang 46,7 m; chiéu cao 70,9 m va dién tich 1.650
m?; chua tinh t&i tai nguyén cap 333 clia cac TQ4,
TQ5 va TQ7 nam trong bién gidi khai trwong. Két
qua tinh toan tdng tai nguyén cap 333 trong bién
gi¢i khai trwérng ctia phwong an cé do sau két thuc
& mirc +80 m 1a 4.021.946 tan quang twong (rng
30.390 tAn Cu. Néu tinh 40% (d6 chinh x&c cla tai
liéu d6i voi tai nguyén cap 333 “cép C, cl”) thi c6
1.608.778 tan quang tuong rng 12.156 tan Cu.

Theo quy dinh, dw an khéng tinh cac khdi tai
nguyén cap 333. Tuy nhién, thyc té trong qua trinh

khai thac khong thé b lai cac khéi tai nguyén nay.
No&i cach khac, tiém nang cia mé la rat I6n, khéng
chi gia ca tang ma con ngudn tai nguyén tri lwong
sé ciing tang kha nhiéu so v&i dy an va thiét ké
dalap.

Vi vay, ta dw kién bién gi¢i mé & mirc +80 m,
tire la lay hét khéi triv lwong quéng cip 122 va xem
xét 2 phwong an nhw duoc trinh bay dwéi day.

Két qua kiém toan 6n dinh bd mé bang phan
mém Geoslope va phwong phap cong dai sb qua
mat cat dia chat tuyén 12 cho thay:

- Hé sb 6n dinh b&» mé phia Tay - Nam la n =
1,308;

- Hé sb6 6n dinh b mé phia Péng - Baclan =
1,977.

B& mé phia Béng - Béc c6 hé sé 6n dinh qua
cao n = 1,977. Tuy nhién, trén b& nay cé bé tri hé
théng dwdng van tai nén khong thé diéu chinh dé
c6 dd déc 16n hon.

2.2. Nghién ctru, khao sat va danh gia sw
phan bd khéi lwong quing, dat da theo dot
xudéng sau ctia mé

Trén co s& ban dd két thuc khai thac mé déng
Ta Phoi ndm 2020, ta st dung phan mém SURPAC
tién hanh khao sat tri¥ lwgng quang nguyén khai
quy déi va khdi lwgng dat da boc theo dot véi goc
déc ¢ = ¢__ cua 4 phuong an sau:

- Phuong &n 1: C6 day mé két thiic & mirc +80 m.

- Phuwong &n 2: Cé day mo két thuc & murc
+110 m.

- Phuwong &n 3: C6 day md két thuc & mure
+140 m.

- Phuong én 4: Bé c6 danh gia vé tiém nang
trong twong lai, ta xem xét thém phwong an 4 cé
day mé két thuc & mirc +80 m va chiéu rong day
md qua tuyén 12 mé rong hét phan tai nguyén cap
333, va tai nguyén cap 333 duwoc tinh 40% vao
tri lwong khai thac. Két qua tinh toan cho thay,
tri lwong quang nguyén khai quy dbi tang thém
1.608.778 tan (chi tinh 40%) bang 17,1% tri¥ lwong
quéng nguyén khai quy déi phwong an 1. Khi d6 hé
sb boc trung binh la 4,27 mdt; tiém nang rat 16n.
Tuy nhién, phwong an nay dwoc coi la phwong an
trién vong ma khéng dwa vao xem xét lwra chon.

Cac phuwong an day md qua mat cét dia chat
tuyén 12 xem Hinh H.1.

CONG NGHIEP MO, SO 6 - 2023
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Két qua khao sat cho thay:

- Cang xubng sau hé sb béc trung binh cang
lén, cu thé phuong an 3 (+140 m) c6 k, = 4,14
mét, phwong an 2 (+110 m) c6 k, = 4,56 mf,
phuwong an 1 (+80 m) cé k,, = 5,08 m*t. Ba dott dau
clia cad 3 phuong an tlr +275 m dén +245 m déu
c6 hé sb boc tang dan sau dé gidm dan va cac dot
duwéi sau khi gan két thuc khai thac lai ting dan,
nhét Ia phuong an 1 c6 day két thic & mirc +80
m. Diéu nay dwoc giai thich béi chiéu day cla cac
than quang & cac mirc phia dwdi bi thu hep dan,
nhét 1a tr mirc +150 m dén +80 m cta TQ6 tinh
theo cép tri¥ lwong 122;

- Hé sb béc iy tién cla cac phwong an déu
tang dan rdi sau dé gidm dan. Riéng hé sb béc
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H.2. Biéu d ché d6 céng tacV = f(Q) phuang an 1
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H.1. Cac phuong an ddy mé qua mat cat dia chat tuyén 12

theo dot clia 3+4 dot dau tién gitra 3 phuong an
khac nhau khong nhiéu:;

-Khéilwong dat boc va tri¥ lwong quéng nguyén
khai quy ddi theo dot ciing thay déi that thuwong.
Diéu nay duoc giai thich bai dién tich bé mat dia
hinh 16i I8m théat thworng va sy phan bé cla cac
than quéang trong long dat ciing khéng c6 quy luat.

2.3. Xay dwng va phan tich biéu dé ché do
cong tac mo (CBCT)

Trén co sé khdi lwong tir két qué khdo sat,
ta tién hanh xay dwng biéu d6 CBCT mé V = f(Q)
clia cac phwong an véi truc tung biéu dién khoi
lwong dat boc V va truc hoanh biéu dién triv lwong
quang nguyén khai quy déi Q nhw dwoc trinh bay
& cac hinh H.2, H.3, H.4.

V,tr.m?
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o

V=f(Q)

H.3. Biéu d6 ché d6 cong tacV = f(Q) phueng an 2
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- Béi v&i phwong an 1:

T Hinh H.2 ta tién hanh vé cac dwong tiép
tuyén AB va BC v&i dwong V = f(Q). Qua cac diém
B va C ta vé cac dwdong song song vai truc tung va
truc hoanh IE, CF, DG va HC.

T hinh trén ta thdy diém A trung véi diém O cla
hé truc toa do, trc la khong cé khdi lwong dat da
boc xay dwng co bdn ma mé cé thé hoat ddng binh
thwdng véi 2 giai doan nhuw sau:

Giai doan 1 v&i hé sb bdoc san xuét:

_ 4B 26.896
" BD  5.000

=5,38 m3ft

Giai doan 2 v&i hé sb bdc san xuét:

_ DH _20.895

= =2 474 mdt
EF 4411

Bang cach twong tw trén Hinh H.3 va Hinh H.4
ta co:

- Déi v&i phuong an 2:

Giai doan 1 v&i hé sb bdc san xuét:

o - AB 22715
' BD, 4.285

=530 m3ft

Giai doan 2 v&i hé sb bdc san xuét:

C_DH 19853 o

EF 5051

- Déi véi phuwong an 3:

Giai doan 1 v&i hé sb béc san xuét:
o _ AB, 21004
*''B,D, 4.042

=5,20 m3/t

Giai doan 2 v&i hé sb béc san xuét:

2 _DoHy 14907

2 = =321 m3t
"2 EF, 4.637

Ciing tir cac hinh H.1. H.2, H.3 cho thay, giai
doan 2 cla ca 3 phwong an, dac biét la phuwong
an 1 chu yéu la béc dat trwde. Piéu nay dwoc giai
thich b&i chidu day than quang tr mirc +150 m tré
xudng bi gidm.

2.4. Lwa chon bién giéi két thuc khai trwéong
hop ly ciamoé

2.4.1. Xdc dinh hé sé6 béc giéi han

DPé lam rd sw khac nhau vé bién gi¢i mé duwa
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H4. Biéu d6 ché d cdng tacV = (Q) phuong an 3

trén gia ban tinh quang sau tuyén va san pham
cudi cung sau luyén, ta xac dinh hé sb béc giéi han
theo 2 phwong phap:

2.4.1.1. Theo gia ban quang tinh

Viéc xac dinh hé sb bdc gidi han theo gia ban
quang tinh dworc tinh theo céng thirc:

i_a
k =%,m3/t 1)

gh

Trong dé: G - gia ban quy vé 1 tAn quang nguyén
khai, G = 995.000 d/; | — dinh mrc lgi nhuan, | =
7%; a — gia thanh khai thac, van tai dén xwéng
tuyén va tuyén quy vé 1 tn quang nguyén khai
bao gdm cac loai phi va 1& phi nhwng chwa ké& dén
chi phi boc dat, a = 642.042 dit; b — gia thanh boc
dat da, b = 81.177 d/im®.

2.4.1.2. Theo gi& ban sén phdm cudi cung sau
luyén, tire la dui gée do kinh té tuédn hoan

Nhw da biét, mé ddng Ta Phdila mé quéng da
khoang, ngoai Cu con c6 Au, Ag va trong qua trinh
luyén déng con tach dwoc luvu huynh (S), va theo
tai liéu dia chat da duwoc phé duyét thi phia dwéi
khong con du trir lwong dé khai thac ham 16. Hon
nira, quéng tinh dwoc van chuyén chung tr xwéng
tuyén dén nha may luyén. Vi vay, ta can ap dung
cbng thirc sau:

n

,(100—1)e,g £
———2L 1 a+C,+C, + Ci+C,
. 72,: 005,30+ |10 Z‘“ !

gh b

, mt @)
Trong do: a, - ham lwgng kim loai tht i trong

quang dia chét, %; r, - hé sb lam nghéo quéng khi
khai thac, %; €, - mure thu hoach kim loai tbng quat
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gbm ca tuyén va luyén thtr i, %; g, - gia ban kim
loai ther i, d/t; 8, - ham lwgng kim loai thr i trong
san phadm cubi cung, %; | - dinh m&c lgi nhuan,
%; a - gia thanh khai thac va van tai 1 tAn quang
nguyén khai tr mé dén xudng tuyén, dit; C, - gia
thanh tuyén quy vé 1 tdn quang nguyén khai bao
gbm c& chi phi thai quang dudi, d/t; v, - suat thu
hdi quéng tinh th it quang nguyén khai, %; C, -
chi phi luyén quy vé 1 tan quang tinh the i, d/t; C,
- chi phi van tai 1 tAn quéng tinh t& xwéng tuyén
dén nha may luyén quy v& quang nguyén khai,
dft; C, - cac loai phi va I& phi quy vé 1 tan quang
nguyén khai, d/t; b - chi phi boc 1 m® dat da, d/m?;
n - s6 loai quang va kim loai c6 trong md; k - sé
kim loai dwgc luyén.

Can ct vao lich khai thac, day chuyén ddng bd
thiét bi hién co, cung do6 van tai dat da va quang,
quang tinh, cong tac tuyén, luyén, loi nhuan dinh
murc | =7%, tai san hién cé clia cac doanh nghiép,
cac loai phi va 1&é phi khac nhau theo quy dinh hién
hanh, chi phi thwc hién cong tac tuyén, luyén duoc
thwe hién trong nam 2021, gia ban san pham theo
ké hoach ndm 2022,... ta tinh dwoc hé sb boc gioi
han da bao 96m dinh mrc loi nhuan nhw sau:

- Theo cong thire (1) k, = 3,55 m3#t.

- Theo cbng thirc (?) kgh =7,90 m3/t. )

Nhw vay, nhan thay viéc tinh hé so boc gidi
han theo quang tinh da lam thu hep bién gi¢i mo
16 thién va khoéng tan thu dwoc tbi da tai nguyén
quy gia khong tai tao trong long d4t theo quy dinh
cua Luat Khoang san 2010.

2.4.2. Lwa chon nguyén tic va phuwong
phdp xac dinh bién gi¢i moé hop ly

Dé dam bao cho doanh nghiép hang nam luén
ludn cé hiéu qua kinh té trong subt ca ddi mé can
phai str dung biéu thirc do GS. A.l. Arxenchev dé
xuét [4]:

kgh = ko + ksx (3)

Trong d6: k, — hé sb boc ban dau, mé/t; k —hé
sb boc san xuét, m3it.

Con phuwong phap xac dinh bién giéi két thuc
mo 19 thién hop ly, nhanh chéng, khoa hoc va
chinh xac nhat la dung phwong phap d6 thi.

2.4.3. Lwa chon bién giéi két thuc khai thac
hop ly ciia mé

DPé Iwa chon bién gioi két thuc khai thac hop
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ly cia md déng Ta Phoi dwdi goc do kinh té tuan
hoan, ta can thuc hién 8 bwdc nhw sau:

1. Dw kién 3 phwong an c6 day mé két thuc
khai thac & cac mirc tAng co ban 1a +80 m (khai
thac 16 thién téi da c6 thé), +110 m va +140 m nhw
da dwoc trinh bay & trén;

2. Xac dinh géc nghiéng bo két thuc theo diéu
kién 6n dinh;

3. Kiém tra géc nghiéng bo két thic theo diéu
kien bé tri cac tuyén dwong van chuyén. Két
qua tinh toan kiém tra cho thay, khi géc nghiéng
bd két thuc B = 35° dam bao bb tri tuyén dwéng
van tai trén bd mé cho cac 6 t6 cé taitrong q =
55+60 tan;

4. Xac dinh vi tri d6 thai, dv kién cung do
van tai dat da va xac dinh so bd hé sé boc gidi
han k, hodc dv kién k,, theo mé c6 diéu kién
twong ty;

5. Trén co s& cac phwong an dy kién trén mat
cét, xac dinh trén binh do tién hanh khao sat khéi
lwong dat boc V, trir lwong quang nguyén khai
quy déi Q, ham lwong quang va cung do van tai
dat da voi ¢ = ¢ __ theo dot xubng sau cla cac
phwong an bién gi¢i mé dv kién;

6. Xay dwng va phan tich biéu d& CBCT mé
V = f(Q) voi ¢ = ¢__, xac dinh hé s boc ban dau
k_va hé sb boc san xuét k_ theo cac phuwong an
bién gi¢i md da dw kién;

7. Tinh toan xac dinh hé sb béc gi¢i han kgh ;

8. Xay dwng biéu do xac dinh bién gi¢ikétthuc
mé 16 thién theo nguyén tac k , =k, + k_ cla giai
doan c6 hé so trung binh I&n nhat.

Tu két qua tinh toan hé sb béc san xuét trung
binh giai doan 1, k_, cla cac phwong an day mé
va hé sbé boc gi¢i han Kgn & trén cho phép ta xay
dwng dugc do thi xac dinh bién gidi két thuc khai
thac moé déng Ta Phoi thé hién & Hinh H.5.

Tw Hinh H.5 cho thay v&i hé sb béc gidi han
kgh = 7,9 m?¥t thi chiéu sau day md dwdi mirc +0
m néu phia dwéi con trir lvgng quang. Tuy nhién,
tri lwong cAp 122 sau nhéat [a TQ6 va chi dén
mirc +80 m. Vi vay, ta chon day md khai thac 16
thién mé ddéng Ta Phoi két thic & mirc +80 m vo&i
k., = 5,38 mt.

Trén Hinh H.6 thé hién hinh anh 3 chiéu (3D)
bién gi&i khai trwéorng chinh ctia mé ddng Ta Phoi
két thuc khai thac & mirc +80 m.
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H.5. Dé thi xac dinh bién gidi két thiic mé dong Ta Phoi

3. KET LUAN

Qua nghién ctru lwva chon bién gi¢i khai thac 16
thién hop ly cho mé déng Ta Phei dwéi géc dd kinh
té tuan hoan cho thay:

> Viéc xac dinh hé sb boc gi¢i han duéi goc
do kinh té tuan hoan sé day dua, hop ly va mé rong
bién gi&i khai trvdng 16 thién hon, tan thu duoc
t6i da tai nguyén hon so véi trwdng hop chi tinh
dén quang tinh trong cung mét ty 1& dinh murc loi
nhuan. Ngoai ra, dé tinh toan hé sé béc gi¢i han
kgh can xay dung phwong an khai thac moét cach cu
thé sé& chinh xac hon so véi trwéng hop dwa vao
don gia dat da boc va khai thac quang theo cong
doan do khi d6 cap nhat dwoc day du cac chi phi
hon. Khi x&c dinh hé sé béc giéi han duéi géc do
kinh té tudn hoan cho mé déng Ta Phoi sé khong
chilam tang gan 500 ngan tan quéng ddng nguyén
khai quy ddi gép phan lam loi hang chuc ngan ty
ddng cho doanh nghiép mé, ma con lam tang gan
1,6 triéu tAn quang cép 333, tlrc |14 ting tiém nang
cho doanh nghiép;

TAI LIEU THAM KHAO

H.6. Hinh anh 3D bién gidi khai trudng chinh cia mé déng
Ta Phai két thuc khai thac 6 mirc +80 m

> Dé thda man déng thdi 2 tiéu chi: Khai thac
c6 hiéu qua kinh té va tan thu téi da tai nguyén
khong tai tao trong long dét, bién gi¢i khai thac 16
thién hop ly cho mé ddng Ta Phoi l1a +80 m, bién
gidi trién vong ciing la +80 m nhung mé rong khai
trwdng vé phia B&c sao cho day khai trwdng phai
bao gébm hét phan tai nguyén cap 333 cla TQ6
duoc thé hién trén mat cat ngang tuyén 12;

> Can tb chirc khoan tham do nang cép triv
lwong dbi voi cac khbi tai nguyén cap 333 trong
bién gi¢i khai trwérng dé tlr ndm 2026 cé di ngudn
tri lwong c6 thé nang san lwong theo quang 1én
1 triéu tAn/ndm nham cung cip 6n dinh dau vao
cho nha may luyén. Bdng th&i cling can t6 chic
khoan tham do nguébn tai nguyén tri lwong dwdi
mec +110 m dé chuén bi cho viéc kéo dai tudi
tho clia mé va 6n dinh lau dai cho nha may luyén.
Truwéc hét can thiét ké diéu chinh vé bién gidi mé
va cac théng sb cla hé thdng khai thac theo két
qua nghién ctru dé dat hiéu qua kinh té cao nhat va
tan thu téi da tai nguyén o
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& KHAI THAC MO NGHIEN CU’U VA TRAO POI

RESEARCH ON OPTIMAL OPEN-PIT MINING BOUNDARY SELECTION FOR TA PHOI COPPER
MINE FROM A CIRCULAR ECONOMY PERSPECTIVE

Le Duc Phuong, Phi Trung Kien, Pham Xuan Trang, Dang Ngoc Thanh

ABSTRACT

In the realm of mining, the quest for optimal extraction of precious mineral resources has always been
the focal point of open-pit boundary selection. Ta Phoi copper mine, a quintessential example, gamers
particular attention due to its distinctive copper reserves distribution. This study infroduces a novel
approach to open-pit boundary selection, transcending conventional practices by adopting a circular
economic perspective. By encompassing the entire mining lifecycle, from extraction to refinement, the
study aims to establish an economically justified open-pit boundary for Té Phoi copper mine.

The research entails the development of various pit bottom scenarios, where three scenarios were
meticulously studied for selection purposes. Furthermore, a fourth scenario was developed to estimate
potential boundary expansion. The key components of the study are the volumetric evaluation of ore
deposits, the creation and in-depth analysis of pit operation diagrams (PODs) pertinent to the chosen
scenarios, and the calculation of the stripping ratio using two different methodologies: the conventional ore-
grade-based method and the end-product-oriented method, both from a circular economic perspective.

The study’s findings affirm the imperative of adopting a circular economic perspective in delineating
open-pit boundaries. By employing this methodology, the optimal pit bottom for Té Phoi Copper Mine is
established at +80 m. This novel insight distinctly contrasts with the prior boundary determination of +110
m by the 2013 Institute of Mining Science and Technology - Vinacomin (IMSAT) project. This redefined
boundary not only amplifies raw copper ore production by almost 500,000 tons, contributing substantially
to the mining enterprise’s revenue in billions of VND but also reveals the latent potential by almost 1.6
million tons of 333-grade ore, thus fostering future growth prospects. This research not only underscores
the significance of a circular economic perspective in open-pit boundary selection but also accentuates
its broader significance in sustainable resource management and economic growth.

Keywords: open-pit mining, boundary selection, stripping ratio, Ta Phoi copper mine, circulareconomy.
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