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TOM TAT

Than khoéng la ngudn tai nguyén khéng tai tao, hién van déng vai tro quan trong, chuwa thé thay thé
trong nganh néng luong. Vi vay, ngoai viéc mé réng tim kiém, thdm do, théch thic dat ra la phéi nédng
cao hiéu qua khai thac cac mad than hién cé. Piéu nay la mét nhiém vy déy thach thirc trong danh gia tai
nguyén, ddm béo sw bén viing trong quén ly va khai thac nguén tai nguyén nay. Céc chi tiéu tinh trip
lwong than dang ép dung & bé than Pdng Béc trong thoi gian qua chua thuc sw phu hop véi diéu kién
thuc té va nhu cdu st dung than cho céc linh vure cong nghiép khéc nhau. Vi vay, viéc nghién ciru xay
dung chi tiéu céng nghiép phu hop trong tinh tri¥ lrong/tai nguyén than la can thiét. Nghién ctu st dung
phéi hop phurong phép téng hop, dbi sanh tai liu, két hop phuong phap phan tich hoi quy da chiéu va
phuwong phap mé hinh héa dé xéc lap chi tiéu cong ngh/ep tinh trir Irgng, tai nguyén than. Két qua nghién
ctru cho thay sw gia tang trir lugng/tai nguyén than & bé than Péng Béc phu thugc chat ché vao s thay
dbi chi tiéu chiéu day t6i thiéu (Mmin) va do tro tbi da (AKmax). DO tro va sw bién déi do tro than (ow) khéng
chi &nh hudng dén két qua tinh trir luong/tai nguyén va dé tin cay cia két qué tinh, ma con anh huéng
khéng nhé dén céng nghé khai théc va sang tuyén. Céac chi tiéu cong nghiép str dung trong tinh triv lrong
than nén cé suw diéu chinh, cu thé chi tiéu nhiét luvong (Q%;) = 3500 cal/g, twong tmg dé tro tbi da ké ca
do lam ban (AKnax) < 45 - 50%, chiéu day tbi thiéu ké cé I6p kep = 0,6 - 1,0 m va cbt d6 séu téi da dén —
700 m; véi tai nguyén, dé tro tbi da ké ca do lam ban (AKmax) < 50 -60%, chiéu day téi thiéu ké ca I6p kep
> 0,5- 0,6 m, cot do sau téi da dén -1000 m. Két qué nghién ctru khéng chi giup téi uu héa quan ly va
khai thac than bé Déng Béc, ma con tao ra co s& ly luén va chinh séch hé tro s phét trién bén viing cho
nganh céng nghiép than trong twong lai.

Tir khoa: chi tiéu cong nghiép, trir lwong than, bé than Déng Bac

@ Ho6i Khoa hoc va Coéng nghé Mé Viét Nam

1. DAT VAN PE kinh té - dia chat, do do, dé khoanh ndi via than
cong nghiép phai dwa vao hang loat chi tiéu dwoc
xac lap dwa trén co s tinh toan kinh té - ky thuat.
Céc chi tiéu céng nghiép la thong sé dong, phu
thudc vao diéu kién kinh té - ky thuat, cong nghé
khai thac, nhu cau cua thi trwéng va nhiéu yéu td
khac tai thoi diém danh gia. Trong thuc tién cong

Trong tham do va tinh trlr lwgng than (than
khoang) dé khoanh néi cac via than céng nghiép,
ta phai dwa vao cac yéu ciu vé chi tiéu dbi véi chat
lwong than va yéu cau k¥ thuat khai thac mé, nghia
la phai dwa vao chi tiéu cong nghiép. Nhw vay, via
than hay mo than céng nghiép la mot khai niém
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tac tham do va khai thac mo, nhiéu nwéc trén thé
gi¢i thwong chia thanh 3 loai chi tiéu cé lién quan
v&i cac giai doan tham do, cu thé:

- Chi tiéu tam thoi: S dung & giai doan tham
do so bo (trwéc day), giai doan lap dé& an tham do
hién nay, thuwdng chi dau tw Dy 4n xay dwng théng
qua nghién ciru tién kha thi hodc ap dung theo
phwong phap twong tw;

- Chi tiéu chinh thirc: Buoc xac dinh khi két
thdc cong tac thadm do, 1ap Bao céo téng két, dwoc
thanh lap thong qua nghién ctu kha thi, chi tiéu
nay dwoc Hoi ddng danh gia trir lwong phé duyét
va sr dung dé tinh tri» lwong phuc vu thiét ké khai
thac mo;

- Chi tiéu tac nghiép (chi tiéu khai thac): Chi tiéu
nay dwoc Toéng cong ty hay cong ty khai thac mé
xac dinh trong qua trinh khai thac va khi can thiét
do B0 chu quan phé duyét, véi muc dich chinh xac
héa chitiéu da dwoc phé duyét trong Bao cao tham
do, dé phu hop véi thay dbi dién ra trong qua trinh
khai thac & tirng via, khu mé riéng biét, hoac do cé
sy thay ddi v& gia ca, nhu cdu cua thi trudong
nguyén liéu khoang.

Trong th&i gian qua, cac chi tiéu s dung trong
khoanh néi via than cdng nghiép, danh gia chat
lwong va tinh trir lwong/tai nguyén than & bé than
Déng Béc (hay bé Quang Ninh) chi yéu dwa vao
chi tiéu tinh trir lwvong do Uy ban khoa hoc Nha
nwéc ban hanh ndm 1977. TUr thyc té& tham do,
khai thac va tiéu thu than & nwdc ta hién nay nhan
thay, cac chi tiéu nay khéng con phu hop véi nén
kinh té thj trwéng va nhu cau st dung than nhién
lidu cho nhiéu linh vuc cébng nghiép khac nhau, dac
biét déi v&i linh vwe str dung than nhién liéu thap.
Tuy thuéc vao linh vire str dung, chi tiéu phan anh
chat lwong than co6 sw khac nhau, trong do, chi tiéu
do tro khd theo mau don (AK) va dé tro hang hoéa
(A¥pn) dwoc str dung dé khoanh ndi cac via than
cong nghiép va tinh trir lvgng/tai nguyén la chi tiéu
co ban phu thudc vao linh vwe str dung, nghia la
yéu cau vé chi tiéu do tro khac nhau. Than cho san
xuét xi mang yéu cau do tro hang héa trung binh 1a
(16 £ 2)%, nguyén liéu cho 16 duc gang la 8 - 12%,
san xuat céc hinh yéu ciu nhé hon 7%, mot sb
nganh céng nghiép c6 nhu ciu st dung than nhiét
lwong thap, twong ng véi do tro tr 45 - 50%, c6

Website: http://tapchi.hoimovietham.vn

khi t&i 55 - 60%. Nganh cong nghiép nhiét dién va
mot s6 nganh khac c¢é nhu ciu s dung kha Ién
than nhiét lwong thap (nhiét lwgng < 2.700 - 4500
Kcal/kg, twong tng vai dé tro trén 40%); vi du: than
vung Alaska cla My, co nhiét lwong riéng 4.398
Kcallkg dwgc dung kha théng dung (Tex Coach
Manaul - 1987).

Do tro 14 thanh phan c¢6 hai d6i véi khoang san
than, mat khac, trir lvgng than cé quan hé kha chat
ché v&i do6 tro va dwoc xac dinh thdng qua chi tiéu
do tro téi da (4%, ). O bé than Béng Bic (Quang
Ninh), chi ti€éu nay dwgc ap dung trong khoang thoi
gian kha dai l1a A*qp < 40%. Trong nhi*ng ndm gan
day, do nhu cau st dung than lam nhién liéu ngay
cang tang va trong thuc té nhiéu linh vie st dung
than c6 do tro cao t&i 50 - 55%, tham chi dén 60%.

Chi tiéu phan anh diéu kién khai thac mé la tap
hop cac chi tiéu lién quan cong nghé va ky thuat
khai thac, bao gébm cac chi tiéu vé do sau tdi da ké
tr mat dat dén tru via than, chiéu day Iép da kep
t6i da cho phép, chiéu day nhd nhét cta via than
cong nghiép, hé sb chira than (ddi v&i via cAu tric
phirc tap), hé sb bc dat trong khai thac 16 thién va
chi tiéu tri lwong ti thiéu (Qmin). Trong d6, chi tiéu
do sau téi da, chi tiéu chidu day nhd nhat cho phép
clia via than cdng nghiép la cac chi tiéu quan trong
va phu thuéc vao k§y thuat khai thac ma.

Gia thanh khai thac khéng chi phu thuéc vao
chiéu day via, ma con phu thuéc kha Ién vao sw
dao déng hay mirc do bién ddi vé chiéu day va vi
tri tru via than. Chiéu day va géc déc cua via than
gitr vai trd quyét dinh trong viéc lwa chon phwong
phap va cong nghé khai thac than béng phwong
phap ham 10. Viéc lya chon chiéu day khai thac tdi
thiéu phu thuéc vao viéc lya chon cdng nghé khai
thac, nang suat lao dong va gia thanh khai thac.

Hién nay, & bé than Bong Béc van ap dung chi
tiéu chiéu day via khai thac tbi thiéu dbi véi khai
thac hdm 16 14 0,8 m va 1,0 m ddi véi khai thac 16
thién. Thuc té trong nhiéu ndm qua, tai mot sé md
da khai thac cac via c6 chiéu day < 0,8m van mang
lai hiéu qua kinh t&. Ma&t khac & nhiéu nwéc trén
thé gi¢i hién dang ap dung chi tiéu chiéu day khai
thac tbi thiéu than nang lwong dbi véi ham 1612 0,5
m, cac via déc cé thé 0,45 m, cd khi dén 0,3 m.
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Theo [5], cac via than & bé Bong Bac (Quang
Ninh) c6 chiéu day trung binh, bién déi én dinh,
hinh thai - cAu trac don gian, c6 do tro than nguyén
khai chénh léch khong I&én so v&i do tro cla via
than ty nhién. Ngwoc lai, cac via than méng, sw
bién déi chiéu day Ién va via cé hinh thai — ciu tric
phirc tap, do tro than nguyén khai ludn I&n hon kha
nhiéu so véi dd tro trung binh trong via than tw
nhién. Do vay, chiéu day via va d&c diém bién ddi
cla chung la théng sb quan trong lién quan dén
viéc lya chon phwong phap va ky thuat khai thac,
gia thanh khai thac va cé &nh huwéng dén chét
lwong cta than nguyén khai rat 16n. Do tro khdi tdi
da phu thudc vao do tro cla I&p than va do tro I6p
kep (d6 1am ban), phu thudc vao ciu truc via, hinh
thai - c4u trdc via than va cong nghé khai thac than.

Sv gia tang tri lwong/tai nguyén than & bé
than phu thudc vao sy thay dbi chi tiéu chidu day
tbi thiéu va do tro téi da [5]. Cung v&i sy bién ddi

chiéu day va d&c diém cAu trdc nodi bod via con anh
hwéng khéng nhé dén do tro than nguyén khai.

Bai bao gioi thiéu két qua nghién ctu va dé
xuét chi tiéu cong nghiép (chiéu day, do tro) tinh
triv lwong, tai nguyén than trén co s& két qua
nghién ctu tai mot sé6 mé than dién hinh cta bé
DPoéng Béc (hay bé than Quang Ninh) véi muc tiéu
gép phan tang cwédng coéng tac quan ly nha nwéc
va nang cao gia tri st dung nguén tai nguyén than
& bé than Bong Bac.
2. DU LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. Téong quan vé chi tiéu tinh trir lwong/tai
nguyén than trén thé gi®i va & Viét Nam

O mot sb nwéc phwong Tay va Lién X6 (trwde
day), chi tiéu tinh trlr lwgng than (coal reserve)
dwoc xac dinh theo luén ching kinh té - ky thuat
déi voi trng md, dwa vao két qua phan tich cac yéu
t6 cong nghé, kinh té, thi trwdng, méi trudng va
phap luat (Bang 1):

Bang 1. Chi tiéu tinh trir lweng/tai nguyén than cua Lién X6 (trwéc day)

] Trong can doi Ngoai can doi
B¢ than Min(m) ASL (%) Min(m) ASL (%)
Ponhet 0,50 45 0,45 50
Kuznhet 0,45 40 0,40 45
Karagandin 0,60 45 0,45 50
Petroski 0,50 40 - -
Lvopski 0,50 40 0,40 45

O My, than khoang khi dat chi tiéu chét lwgng phan loai than theo tiéu chuan ASTM, thi tai nguyén
dv bao va tinh trir lwgng co s& (coal reserve base) dwgc can clr vao chi tiéu dé sau toi da (m) va chiéu

day 16p than téi thiéu (Bang 2).

Bang 2. Chi tiéu tinh trir lwgng than cua My

Loai tai nguyén - trir lwong D6 sau Max (m) Ch'e““:ﬁ]y('rﬁ’f than
1. Tai nguyén xac dinh va chwa xac dinh
Anthracite va Bituminous 1800 0,35
Subbituminous va lignite 1800 0,75
2. Tai nguyén can kinh té
- Anthracite va Bituminous 0 - 300; 300 -1800 0,35-0,70; 0,35
- Subbituminous 0 —300; 300 - 1800 0,75-1,50; 0,75
- Lignit 0 —150; 150 - 1800 0,75-1,50; 0,75
3. Tri¥ lwong co s&
- Anthracit va Bituminous 300 0,70
- Subbituminous 300 1,50
- Lignit 150 1,50
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O Viét Nam, hau hét cac Bao cao tham do than trudc nam 2006 déu st dung chi tiéu tam thoi do Uy
ban Ké hoach Nha nwéc ban hanh theo quyét dinh s6 1132/UB/CAN ciia UBKHNN ngay 9 thang 6
nam1977 (Bang 3).

Bang 3. Chi tiéu tinh trir lwong than khoang (than da) theo quyét dinh sé 1132/UB/CAN

Trir lwong ngoai

Triv lwong trong

Chi tiéu tinh trir lwong DPon vi

can doi can doi
1. Khai thac 16 thién
- Chidu day téi thidu m 1,0 08
- Do tro tbi da ké ca dd lam ban % <40 <45
- Hé sb6 béc dat trung binh m3/T 6/1

2. Khai thac ham 16
- Chiéu d?y toi thiéu m 0,8 0,6
- Do tro tbi da ké ca dd lam ban % <40 <45

Sau khi Quyét dinh 2034/QD - BC dwoc ban hanh, Téng Céng ty Than Viét Nam nay 1a Tap doan
Co6ng nghiép Than- Khoang san Viét Nam (TKV) da tién hanh tinh trir lwong, tai nguyén cho mot sé mé
theo chi tiéu: chiéu day t6i thiéu = 0,3 m, do tro tbi da Afuax la 60% (PA Il) va so sanh véi két qua tinh
theo chi tiéu tinh trir lwvong than khoang trong quyét dinh sé 1132/UB/CAN (PA 1) dwoc tdng hop trong
Bang 4 [9].

Bang 4. Két qua tinh trir lwong mot s6 mé than bé Dong Bac theo phwong an | va

TL - TN theo phwong an, Trir lwong gia
$ Tén mé 10°T ting
PA.l PA.ll 13T %

1 | Bao cao két qua TDKT mé Ké Bao 18.271 22.702 4.431 24,25
> g?rg cao tong hop va tinh lai TL moé Tay Khe 7779 8.746 957 12,30
3 Ejigtcao két qua TDKT Via Lo Tri moé Thong 4.062 4 479 415 10,30
4 Egio cao tong hop va tinh lai TL mé Béng Nga 47 965 53510 5 545 11,56
5 | B4o cdo két qua TDKT mé Tay Béc Khe Cham 2.650 2917 267 10,00
6 | B4o cao két qua TDKT mé Déng Bac Khe Cham 3.967 4.817 850 | 21,45
7 | B4o cédo két qua TDKT mé Khe Chudi 22.360 29.436 7.076 | 31,65
8 Bao cao tong hop va tinh lai TL Khu Trung tam 23 437 24 833 1396 5.96

Khe Tam _ ]
9 Bao cao ket qua TDKT mo Bong Bac Méng 3141 3.351 210 6.70

Duong
(1) Béo cao tbng hop va tinh lai TL Khu Subi Lai 50.041 62478 | 12437 | 24,85
1 Bao cao két qua TDKT mé Boéng Binh Minh 6.061 7.056 995 16,40

dwng cac chi tiéu tinh tri ltong - tai nguyén cac
maé than khoang Viét Nam” do TS Lé Ai Thu lam

T bang 4 cho thay néu gidm chi tiéu chiéu day
tr 0,8 m xudng 0,3 m va tang dd tro tbi da theo

mau don tlr 40% lén 60%, thi tri¥ lwong/tai nguyén
than clia cac md tang Ién kha 1én, t ~ 7% dén
31,65%.

Nam 2004, Téng Coéng ty Than Viét Nam da
thwe hién dé tai “Xac 1ap cac luan ctr khoa hoc, xay
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chd bién [9]. K&t qua nghién clru da dé xuét 04
phwong an vé chiéu day téi thiéu: 0,8 m; 0,6 m; 0,4
m va 0,2 m. Bbi v&i chi tiéu d tro tdi da khong tinh
do 1am ban, tac gid dé xuét 03 phwong an: < 40%;
<45% va < 50%.
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Hién nay, cac Bao cao tham do thwong st
dung chi tiéu tam thdi do Chi dau tw dé& xuét va
dwoc Hoi ddng danh gia tri¥ lwong khoang san
quéc gia cong nhan. Nhin chung, cac chi tiéu cong
nghiép (chiéu day, do tro) st dung trong cac Bao
céo tham do hién nay van con mang nang tinh chi
quan, chwa dwoc nghién clru luan gidi béi luan
chirng kinh té - ky thuat, v& co ban van theo chi
tiéu tinh trir lwong than khoang (than da) trong
quyét dinh s6 1132/UB/CAN nam 1977, chi khac la
bd sung thém chi tiéu dd tro tdi da theo mau don
(A¥max) dUng lam diém twa dé khoanh néi via than
cbng nghiép.

2.2. Phwong phap nghién ctru

- Phuong phép thu thap téng hop tai liéu: Thu
thap tai liéu tlr cac Bao cao két qua tham do, hién
trang khai thac va cac két qué nghién ctru tir cac
cbng trinh nghién ctu trwéce [1, 2, 3,4, 6,7, 8,9,
15], ttr d6, lwa chon tai liéu bao d&m dé tin cay va
phu hop véi muc tiéu nghién ctru dé téng hop, xt
ly.

- Phuong phap twong tw: S dung phuwong
phap twong tw trong thdm do khoang san rén dé
danh gia tinh va luan giai s phu hop clia cac chitiéu
tinh trlr lwgng/tai nguyén dang dwoc str dung trong
khoanh néi via than cdng nghiép va tinh trir lwvong/tai
nguyén than & bé Déng Béc.

- Phuong phap toan théng ké: Ap dung
phwong phap thdng k& moét chiéu [1, 10] dé xac lap
ham phan b théng ké ctia cac théng sb chiéu day,
do tro; tr d6 xac dinh cac théng sb thdng ké dac
trwng (gia tri trung binh, phwong sai, hé s bién
thién) ctia théng s nghién ctru; st dung phwong
phap toan théng ké [14] dé dw bao kha nang gia
tang trir lwong/tai nguyén cuia cac via than theo
nguwdng chiéu day tbi thidu hoac d tro tbi da dwoc
Iwra chon.

- Phurong phap héi quy da chiéu: Trong bai bao,
tac gia str dung cac phwong phap dé giadi quyét cac
ndi dung sau:

+ Xac dinh murc dd dnh hudéng cta do tro dén
chét luong than: P6i véi than nang lwong, do tro
anh hwdng ré nét nhat dén nhiét lwong cua than.
Gitra d6 tro va nhiét nang cta than da duwoc V. V.
Kiriacov (1989) xac lap khi nghién clru kha nang
st dung than cé do tro rat cao (than ban hay sét

m SO 4-2024

than), gitra Q°" va Ak cla Iop da chira than (sét
than) & bé Donbat (Lién X6) dwoc xac dinh theo
cbng thrc thye nghiém sau:

Q°h = 8065 - 88. AX; khi Ax260% (1)

+ Panh gid dnh hudng do tro dén gia cd cia
than: Theo Bdng Van Nhi, Nguy&n Phwong va nnk.
[4]; Nguyén Phuong, Lé D& Binh, Nguyén Sy Quy
[5], sw phu thubc cla gia ca (M) vao doé tro than
hang hoa trung binh (4¥)va mirc do bién hoa cla
dé tro than (c#) xac dinh theo céng thirc tbng quat
sau:

M = a +bAk — c(A%)? — do? (2)

Trong d6: a, b, ¢, d la cac hé sb thuc nghiém; Ak
- D6 tro trung binh clia than hang héa.

o4 — Phwong sai do tro than hang héa dwoc
xac dinh theo céng thirc:

oy =a+BAk +0 (AF)  (3)

Véi a, B, 6 1a hé s xac dinh theo tai liéu thyc
nghiém (thuc té).

- Quan hé gitra chiéu day céng nghiép téi thiéu
VGi gid tri nhiét luong va chiéu day I6p than, 16p da
kep: Khi chon chi tiéu chiéu day tinh trir lwong can
chu y ty 1é gitra chidu day cac I6p kep va chiéu day
riéng than dwgc dwa vao tinh trir lvgng/tai nguyén
phai théa man diéu kién theo hé phwong trinh thuc
nghiém sau [9]:

w ah o “
Mgr ~ 30 ’
Mcn 2 Mk + Mgy

Trong do:

Mk - Chiéu day cac |6p kep, m;

Mgt - Chiéu day Iép than, m;

Q% - Gia tri nhiét nang cla than, MJ.

T (4), cho thy chi tiéu chiéu day via khong
chi phu thuéc vao cong nghé khai thac, ma con cé
méi quan hé chat ché véi chi tiéu gia tri nhiét nang
tbi thidu va chi tiéu do tro ti da cho phép.

- Phuong phdp mé hinh héa: St dung phéi hop
hé théng mét cat dia chat lién hop va phuong phap
hinh hoc mé (thanh 1ap binh d& ddng chiéu day,
ddng do tro) nhdm lam sang té dac diém hinh thai
- cAu truc via than va dac diém phan bd clia cac
théng sb dia chat cdng nghiép via than [11, 12, 13].
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3. KET QUA VA THAO LUAN
3.1. Xac lap co s& khoa hoc xay dwng chi tiéu
tinh triv lvong than bé Pong Bac

Cac chi tiéu tinh trir lvgong than la gi¢i han nho
nhat hodc 1&6n nhat dwoc sir dung dé khoanh néi
via than cdng nghiép tai thdi diém danh gia. Do d6,
gia tri kinh t& cta via than (mé than) phu thudc vao
cac chi tiéu tinh trlr lwong/tai nguyén dwoc lwa
chon. Song, cac chi tiéu tinh trir lwong/tai nguyén
lai phu thudc vao diéu kién tw nhién, dic diém dia
chét md va cac diéu kién phat trién kinh t& xa hoi
[1, 4, 9]. Mrc d6 phtrc tap vé didu kién dia chat md,
dac diém hinh thai - cAu trGc via than, cdng nghé
khai thac va nhu ciu vé chat lwong than cla thi
trwdng la cac yéu té co ban, co tinh tién quyét phai
xay dwng cac phwong an chi tiéu tinh trir lwgng/tai
nguyén than. Chi tiéu tinh trlr lwgng/tai nguyén
than dwoc xay dwng phai tuan theo 02 nguyén tac
co ban sau:

- Danh gia t6i da tai nguyén than trong long dét;
b&i &, trong thdm dd can phai tién hanh nghién ctu
toan dién va day da cac thong tin dé xac dinh dwoc
tiém nadng tai nguyén than tbi da cé thé cé trong
khu vic danh gia.

- Cac chi tieu can dwoc lwa chon trén co s&
phan tich, tinh toan theo cac phuwong an khac
nhau. Pay |a co s& khoa hoc va thuc té dé la chon
phwong an khai thac phu hop.

T 02 nguyén tac co ban trén, dbi véi bé than
DPong Bac, dé& khoanh néi via than céng nghiép,
danh gia chat lwong va tinh triy lwong/tai nguyén
can xac dinh dwoc 02 nhém chi tiéu co ban sau:

- Do tro khéi ti da (AX,,,) cho tirng 1&p than va
dd tro ké c& d6 lam ban cho tirng via than (4%;,).
Theo V. R. Kler (1975) [1, 5] chi tiéu gi¢i han dé
phan biét gira than va da vay quanh duwgc gidi han
do tro theo mau don 1a 60% va gidi han téi da vé
dod tro Akmax & tivng mé than hodc bé than ciing
khac nhau, do d6 phai dwgc luan gidi twong tw chi
tiéu ham lwong bién trong khoanh néi than quéng
cbng nghiép va tinh trlr lwvgng/tai nguyén khoang
san kim loai. D& xac dinh do tro t6i da, trong tham
do, phé bién 1a st dung phwong an tdi wu; nghia
la trén mot via than, dung nhiéu phwong an vé chi
tieu AK tdi da d& khoanh néi via than, thwdng st
dung 2 - 3 phwong an ham lwgng AX khac nhau;
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- Chi tiéu vé& diéu kién khai thac mé: Chi tiéu
phan anh diéu kién khai thac ma la tap hop cac chi
tiéu lién quan cdng nghé va ky thuat khai thac, bao
gdm céc chi tiéu vé chiéu day 16p da kep tbi da cho
phép, chiéu day nhd nhét cia via than coéng
nghiép, hé sb bbc dat (khai thac 16 thién), d6 sau
tbi da ké tlr mat dat dén tru via than. Trong d6, chi
tiéu chidu day I6p than téi thidu va chidu day 16p
kep téi da 14 nhitng théng sé quan trong. Khi thay
dbi chidu day téi thidu tinh tri luong va chidu day
|6p kep tdi da s& dan dén hinh thai - ciu tric via
than thay ddi. Néu gidm chi tiéu chidu day téi thiéu,
thi tdng chiéu day cla via than va dién phan bb
thwong tang 1én dang k&, khi doé trir lwong/tai
nguyén than cuia via sé tang, dac biét véi via cau
truc phtre tap.

Murc d6 khé dé& dbi véi khai thac va gia thanh
khai thac khong chi phu thudc vao gia tri trung binh
vé chiéu day, ma con phu thudc rat Ién vao sw bién
dbi chidu day va dd tro cla via than. Két qua nghién
ctru sw bién hoa vé chiéu day via than [1, 8, 9] chi
rd, chiéu day riéng than thuwdng bién héa phirc tap
hon chiéu day tw nhiéu va chiéu day céng nghiép.
Hé s6 bién thién (Vi) chiéu day riéng than bién ddi
trong khoang rong (Vm = 40 - 185%), chiéu day tw
nhién (M) va chidu day tinh tri lwong (Mcn) trong
khoang hep hon (Vm =40 - 110%). Diéu dang luu
y 1a sw phan bé théng ké chiéu day cong nghiép va
chiéu day tw nhién cé sy khac nhau va khéng cé
quy luat. Bac diém nay co Ié do viéc Iwa chon chi
tiéu chiéu day cong nghiép tdi thiéu chwa phu hop
v&i dac diém dia chat tw nhién cla cac via than &
tirng khu viec mé va trén toan bé than.

Khi chon chi tiéu chiéu day tinh tri lwong can
chu y ty 1é gitra chiéu day cac I&p kep va chiéu day
riéng than dwoc dwa vao tinh trir lwgng/tai nguyén
phai thda man diéu kién theo phuong trinh (6). Dé
xac dinh chi tiéu chiéu day via hop ly nhat, can tién
hanh xac dinh cho tirng khu maé, tham chi cho tirng t

Téng hop tai liéu thadm do va khai thac than da
tién hanh & bé than Béng Bac trong nhiéu ndm qua
[3, 8], theo tac gia hop ly nhat 1a két hop ddng thoi
02 bwéc sau dé luan giai chi tiéu chiéu day tinh triv
lwong dbi véi cac mé than & bé Pong Béc:

- Buée 1: Ap dung phwong phép toan théng ké
dé xac lap quy luat phan b thdng ké chiéu day via
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va dy bao mirc db gia tang trlr lwgng/tai nguyén
clla cac via than theo nguwdng chiéu day khac
nhau. Dwa vao dé thj dién dat sy phu thuéc mirc
do gia tang trlr lwong tng véi ngwdng chiéu day
lwa chon so bd 2 - 3 phwong an chiéu day téi thiéu,
twong &ng vi tri co sw gia tang trir lwong dot bién;

- Bwée 2: Banh gia tinh phu hop cla chi tiéu
chiéu day tbi thiéu da Iwa chon & bwdc 1 trén co
s& phan tich mé hinh cong nghé (theo phwong
phap twong tw khu v da khai thac hodc thiét ké
so bd quy trinh khai thac ddi véi déi twong chua
khai thac). Trén co s& md hinh céng nghé da chon,
tién hanh danh gia cac chi tiéu vé hiéu qua kinh té;
tir két qua nay, lwa chon chi tiéu chiéu day tbi thiéu
(Mcn).
3.2. Két qua nghién ctru moét s6 mé than dac
trwng & bé than Pong Bac

> Chi tiéu nhiét ltrong riéng lam viéc: Hién nay
do nhu cAu thj trwéng trong nwéc va xuat khau
than nhiét lwong thap, TKV da dwa ra tiéu chi than
nhiét lwvgng thap 1a than khoang co6 dé tro twr 40 -
50% va nhiét lwong riéng lam viéc thap (QM) tur
3500 dén 4000 Kcal/kg. Chi tiéu nay twong déi phu
hop véi tiéu chudn ASTM D388 - 92 clia My quy
dinh than LigniteB c6 nhiét lwong riéng thap trong
trang thai &m, khoéng chat khoang < 6300 Btu/Lb
(3500 Kcal/kg), Ba Lan ddi v&i than nau cé nhiét
lwong t6i thiéu khi dd &m 50% la 6,5 MJ/kg (1550
kcal/kg) va An D6 1a 3400 kcal/kg.

O Viét Nam, than cdm anthracit Mao Khé (MK-
11B) Ia 4250 Kcal/kg va Cadm Pha - Hon Gai (HG -
11B) la 4400 Kcal/kg, twong trng A 12 40 - 50% [1,
4, 5].

T cac dan liéu trén, d& s dung t6i da ngudn
tai nguyén than ctia b& Bong Béc, nén chon chi tiéu
nhiét lwong (Q¥) 2 3500 cal/g lam ranh gi¢i phan
dinh than khoang v&i da vay quanh, la chi tiéu nhiét
lwong lam viéc thdp nhéat cho phép dé khoanh dinh
cac via than tinh trir lwong, tai nguyén & bé than
Poéng Béc;

> Chi tiéu do tro t6i da: Chi tiéu do tro téi da
cho phép dwoc luan gidi phai thda man cac diéu
kién: i) D tro trung binh via than (ké ca do lam béan)
tinh trir lwong/tai nguyén phai thda man diéu kién
khong lam gidm nhiét lwong riéng lam viéc cla
than nhiét lwong thap dwéi mure téi thiéu cho phép
da dé cap & trén (Q) = 3500 cal/g; i) Phu hop
céng nghé sang tuyén, nham bdo dadm than
nguyén khai c6 dé tro cao, nhwng sau khi lam giau
van thu duwoc than hang héa dat tiéu chuan theo
yéu cau dbi véi tirng linh ve st dung va phu hop
thi trwdng tiéu thu trong nwéc va trén thé gidi tai
thoi diém danh gia va iii) Gia thanh khai thac ké ca
sang tuyén < gia ban than hang hoa.

St dung cong thtre (1) tinh Q" theo A* cho
mot sb via than, twong (ng véi chi tiéu dd tro mau
don Akmax khdc nhau, két qua téng hop & Bang 5.

Bang 5. Két qua xac dinh Q°" theo AX cho mét sé via than & bé Péng Bic

AK S6 hiéu via than - mé than
i (%) V10-MK | VD-LT | V14-NH | V10-NH | V7-NH | V5-CG
1 | 40 AK (%) 21,20 20,20
Qch (Kcal/kg) 6040 6138
5 | 45 Ak (%) 27,10 21,50
Qch (Kcal/kg) 5490 6010
3 | 50 Ak (%) 30,30 21,70
Qcn (Kcallkg) 5072 5991
4 | 55 AK (%) 33,20 22,20 25,90 24,01 18,81 20,70
Qch (Kcallkg) 4734 5941 5557 5756 6270 6089
5 | 60 AK (%) 44,70 22,50 27,59 20,49 27,59 22,98
Qch (Kcallkg) 3250 5110 5735 6110 5735 5862
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Tir Bang 5, rat ra mot s6 nhan xét sau:

- Néu chon chitiéu AKmax 1a 55%, thi gia trj trung
binh dd tro toan via ké ca do lam ban (4¥) cla cac
via nghién cru ting lén kha nhiéu so véi chi tiéu
do6 tro (A¥max) 1a 40% hodc 45%. Song, gia trj trung
binh dé tro clia via ké ca dd lam ban (4k) déu nhd
hon 30% trir V1- MK c6 4K > 30%. Khi chon chi
tiéu do tro AKnaxla 60%, gia tri do tro trung binh cla
cac via tang lén tr 1 - 2%, riéng V1- MK tang lén
11,5%;

- Khi téng chi tiéu do tro mau don t6i da (AXmax)
tlr 40% lén 55- 60%, do tro trung binh cla céac via
than k& ca dd lam ban déu nhé hon 30%. Nhiét
nang Q°" twong ng voi dd tro (Afmax) 55%, hoac
60% déu Ion hon QS (Q<h, > 3500 Kcallkg);
rieng V10 - MK, chon AKnax 1a 55%, thi Q°" twong
&ng 1a 4730 Kcal/kg Ién hon QSt , néu chon AKX,
bang 60% thi Q" nhé hon QS , nhung khéng
nhiéu;

- Néu dwa vao chi tiéu Q°" clia than nhiét ndng
thap = 3500 Kcal/kg, thi viéc lwa chon dd tro téi da
(A¥max) 1a 55% hoadc 60% cho cac via than & Bong
Bac (Quang Ninh), co ban van dam bao yéu ciu
vé chi tiéu nhiét nang déi v&i than ndng lwong thap
(Q<h > 3500 Kcall/kg), riéng cac via than thuéc mé
Mao Khé chi tiéu do tro t6i da dap (rng yéu ciu vé
chi tiéu nhiét lwgng tdi thiéu hop ly la AX,,, < 55%
(Q<h > 3500 Kcal/kg);

> Anh huéng cua do tro dén viéc danh gia triv
Irong mé: Do tro ¢é anh hwdng truc tiép dén thé
trong (D) cla than va do dé chi tiéu d6 tro cé anh
hwéng trwc tiép dén trir lwong than; déng thoi la
thdng sé quan trong trong danh gia kinh t& mé.

O cac mé than bé Bong Bac (Quang Ninh) mbi
quan hé gitra D va do tro (AX) da dwoc nhiéu nha
dia chat quan tam nghién ctu [1, 4, 5]. Du6i day
trich dan két qua xac dinh phwong trinh héi quy
dién dat sy phu thudc cta thé trong vao AK & mot
s6 mé than tiéu biéu:

-Viaday Lo Tri-mé L6 Tri:
(A% (5)

- Via 10 — Mao Khé: D =1,4501 + 0,0051 A¥
+0,0001 (&) (6).

D=1,35+0,0032
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Két qua du tinh thé trong than theo chi tiéu AX
Iwa chon cho cac via theo phwong trinh (5) hoac
(6) dworc tbng hop & Bang 6.

Bang 6. Két qua dw tinh thé trong than theo
chi tiéu AKX ax lua chon

TT | Viathan AX . (%) D tinh toan
(T/m?3)
40 1,455
45 1,465
1 | Viaday - 50 1,466
LO Tri 55 1,470
60 1,473
40 1,603
45 1,627
2 V10 - 50 1,696
Mao Khé 55 1,730
60 1,878

T Bang 6 cho thay néu ting dd tro AXnax ting
tlr 40% I&n 60% ddi v&i cac via co do tro trung binh
thi D tang lén khéng dang ké (via day - Lo Tri tdng
1,24%), ngwoc lai ddi véi cac via cé do tro cao thé
trong tang Ién kha lon (via 10 - Mao Khé tang
11,71%). Sw tdng D ddng nghia véi tang tri
lwong/tai nguyén, nhwng lam gidm chét lwong
cla than.

Khi thay déi A, , chiéu day va dién tich cla
via tham gia tinh tri¥ lwong sé& thay déi. Ap dung
mé hinh tinh toan théng k& do P.A.Rujov va
V.M.Gudcov (M.A. PeixoB, B.M.l'yakos) dé xuét
nam 1966 [14] d& dw bao tri¥ lwong than khi thay
dbi chi tieu AK, .. Dwéi day trich dan két qua tinh
toan thlr nghiém via day L6 Tri va via V10 -
Mao Khé:

- Via day Lo Tri theo chi tiéu do tro téi da lwa
chon AKX ... = 60%, chiéu day t6i thiéu 0,8 m, triy
lwveng than dwgc khoanh ndi cé dién tich trén binh
dd la 8.679 x 103 m2.

Trir lwgng tinh theo phwong phap Sécang:

Qo = de.MTN. Kt. Do. Seca (7)

Trong d6: Swe- Dién tich do trén binh d6 déng
tru khoanh néi theo chi tiéu lwa chon AX ., = 60%,
Mcn = 0,8m; Min- Tdng chiéu day tw nhién trung
binh cla via (83,7 m); Ki- Hé sé chira than (k; =
0,37); D

Thé trong than (D = 1,45 T/m?); Sec a=——;
a - Géc déc trung binh ctia via than (a = 359) [3, 8].
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Triv lwong/tai nguyén via day Lo Tri tinh toan
theo théng sb néu trén dat 14 475,488 nghin tan.
Trir lwgng/tai nguyén than twong rng véi cac
ngudng AKmax lwa chon tinh theo ham phan bd
gamma [1, 6] tdng hop & Bang 7.
Bang 7. Dw tinh trir lwong via day L Tri
theo chi tiéu AX ., Iwa chon

TUTN
tinh theo | Af
chi tiéu ((;Sx a B | v(@ Qi(Amaz)
X (10°T)
Amax =
60%
40 | 0,144 | 10,70 | 0,972 | 462.175
45 ” " 10,978 | 465.028
Qo = 50 ” " 10,983 | 467.406
32306.10° ’ :
55 ” " 10,991 | 471.209
60 ” " 10,994 | 475.488

T Bang 7 cho thdy néu nang chi tiéu do tro
(AK 1) tr 40% 1én 50%, trir lwgng/tai nguyén than
tang 1&én 5.231 ngan tan (t&ng 1.13%) néu nang chi
tieu AX ., 1én 60%, trlr lwgng/tai nguyén gia tang
13.313 ngan tan (tang 2,88%)

- Via 10 Mao Khé: Két qua du tinh tri lvong/tai
nguyén than & via 10 - Mao Khé theo nguyén tic
trén dwoc tbng hop & Bang 8.

Bang 8. Dw tinh trir lwgng/tai nguyén via 10
- Mao Khé theo chi tiéu AX _, lwa chon

TUTNtinh | gk -
ti;:e:{:; ) 1 a | B |v@ Q(I1(1331T‘1)X)
60%
40 |2,43(11,80 | 0,571 | 18.446,7
45 ” » | 0,650 | 20.998,9
323%0;103 50 " » 10,718 | 23.195,7
95 " " | 0,776 | 25.069,5
60 ” ” 1,00 | 32.306,0

T Bang 8 nhan thay, khi tang chi tiéu A%, twr
40% lén 50%, trlr lwong/tai nguyén tang Ién
25,74%, néu tang AX,, 1&n 60%, trlr lwong/tai
nguyén than tang I1én kha Ion 75,13%).

m SO 4-2024

Tw két qua trén, rut ra két luan sau:

- Sy thay ddi chi tiéu do tro Akmnax c6 anh hudng
|&n dén tri» lwong/tai nguyén than clia cac via than
néi riéng va trlr lwong/tai nguyén toan mo ndi
chung. Swv gia tang trir lvong cla cac via than phu
thudc vao sw gia tdng chi tiéu dd tro téi da; cac via
than ¢ dd tro trung binh Ak > 20%, khi nang chi
tiéu do tro toi da tr 40% I1én 50% hodc 55 - 60%,
trlr lwong/tai nguyén gia tang la kha Ién (V 10 -
MK);

- Khi ting chi tiéu d6 tro A¥max mau don 1&n 50
- 60%, chiéu day via than ting Ién va cAu trdc via
don gian hon (do loai bé bét 16p kep), nghia la khai
thac thuan tién hon, do d6 ndng suét lao déng téng
va gia thanh khai thac sé giam;

- Khi nang chi tiéu d6 A¥max 1&8n 50 - 60 %, chat
lwong than cé gidm di, nhwng hau hét chat lwong
than nguyén khai déu dap ng yéu cau cla than
nhiét lwong thap, khi qua sang tuyén van dat duwoc
than thwong pham theo yéu ciu cua thi truong.

> X&c |ap chi tiéu chiéu day tbi thidu cla via
va chiéu day tbi da clta I&p da kep Chi tiéu chidu
day via than tham gia tinh trir lwvgng, tai nguyén
hoac I&p da kep dwge xac dinh trén co sé& phéi hop
cac yéu tb sau:

- Diéu kién ky thuat cong nghé khai thac hién
tai va twong lai;

- Kinh nghiém va thuc té khai thac & mot s6 mé
than cta Viét Nam va tham khao chi tiéu tinh tri
lwong/tai nguyén than da & mot sb nuérc;

- Gia thanh khai thac < gia ban tai thoi diém
danh gig;

- Sw gia tang trir lwong/tai nguyén khi thay dbi
chi tiéu chiéu day cong nghiép tdi thiéu:;

- Swv gia tang trlr lwgng/tai nguyén khi gidm chi
tiéu chiéu day téi thiéu.

- Sw thay ddi tri¥ lwong/tai nguyén va chét
lwong than khi thay déi chi tiéu chiéu day tbi da cla
I1&p kep.

Thong thuwong chi tiéu chiéu day téi thiéu va
chiéu day 16p da kep tdi da dwoc xac dinh theo
cong nghé khai thac va hiéu qua ap dung cong
nghé d6. Vi vay, viéc danh gia chi tiét d& Iwa chon
chi tiéu chiéu day téi thiéu chinh thirc phai dwoc
tién hanh cho tirng mé cu thé. Trong bai bao, tac
gia chi tién hanh luan giai vé kha nang gia tang triv
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lwong d6i v&i cac via than khi gidm chi tiéu chiéu
day 6i thidu; két hop voi thuc té khai thac & bé
than Pong Béc, chi yéu tham khao cac mé than &
Quang Ninh dé& dé xuét chi tiéu chiéu day téi thiéu
(Mmin) va la chon chi tiéu chiéu day I6p da kep
t6i da.

Theo Lé D6 Binh, Nguyén Phwong va nnk [1],
théng sb chiéu day via than & Quang Ninh chd yéu
phan bb theo ham gamma, nén cé thé s&r dung mo
hinh théng ké dwa trén co s& quy nap thong sb
chiéu day via duéi dang phan bd gamma khéng
day du [14] dé& dy bao trir lwong theo chi tiéu Mumin
Iwra chon.

Duwéi day trich dan két qué dw béo tri lwong -
tai nguyén (TN - TL) cho via V7 mé Canh Ga - Vang
Danh (CG - VD).

Triv lwgng/tai nguyén cla V7 (rng v&i chi tiéu
A < 40%. Chiéu day via tw nhién (Mrn = 7,32 m),
chiéu day cac |16p than (MLt = 6,7 m) va hé sb chira
than (K= 0,91), géc dbc trung binh la 30°, S dién
tich trén binh d6 608.109 m? [1].

S& dung cong thirc (7) dé tinh triv lwong/tai
nguyén than ctia V7 1a 7.624 ngan tan.

Két qua du tinh trir lwong/tai nguyén theo mo
hinh thdng k& ham gamma twong trng véi chi tiéu
Mmin lra chon tdng hop & Bang 9.

Bang 9. Dw tinh trir lwong/tai nguyén V7 moé CG - VD theo chi tiéu Mmin Iva chon

Tong TN/TL | Mumin (m) Théng 6 ham 9ama___| Gia trj ham | TN/TL twong tng Mun
Qo = (10°T) | lwa chon a B z=72 Yy (2) Qi = Qo [1-y (2)] (10°T)
0.2 011 | 217 | 0,002 0,007 7090
03 011 | 217 | 0138 0,097 6884
0.4 011 | 217 | 0,134 0,128 6648
, 05 011 | 217 | 0230 0.165 6366
3 ~ ) ) ) ) )
7624.10% tan 06 011 | 217 | 0276 0.20 6099
07 011 | 217 | 0322 0.235 5832
08 011 | 217 | 0,369 0.268 5581
1.1 011 | 217 | 0415 0,295 5375

Bang 9 cho thdy, sy gia

tang trir lwgng/tai

co s& (triv lwong dia chat) tdng 1én kha 16n; tuy

nguyén ctia via than phu thudc vao sw thay ddi theo
hwéng gidm chiéu day téi thiéu via than tham gia
tinh trlr lvong.

Theo [1, 5], cac via c6 chiéu day bién ddi khong
4n dinh, mirc do gia tang trir lwong/tai nguyén than
khi giam chiéu day t6i thidu tir 0,8 m (hoac 1,0 m)
xubng 0,5 m tang khéng qua 10%, néu xuéng 0,3
m tdng khéng qua 20%. Céc via ¢ chiéu day bién
déi twong dbi &n dinh, mic dd gia ting triy
lwong/tai nguyén khi gidm chiéu day téi thiéu 1a rat
dang ké. Néu giam chi tiéu chidu day tir 0,8 m dén
0,5 m, thi trir lwgng/tai nguyén than tang trung binh
10 - 20%, c4 biét co via gia tang 39 dén 40% (V10
- Mao Khé); khi gidm chi tiéu chiéu day xudng 0,3
m thi tri? lwong gia tang |a rat dang ké, trung binh
15 - 30%, co via t&i 74% (V10 - Mao Khé). Nhw
vay, néu gidm chi tiéu xubéng 0,5 m hoac 0,3 m thi
tai nguyén than (tai nguyén xac dinh) va trir lwong
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nhién, chi tiéu chiéu day nay chwa phu hop voi
didu kién cong nghé va ky thuat khai thac than &
bé Bong Bac.

Déi voi bé than Dong Bac, hau hét cac bao cao
két qua tham do khong str dung chi tiéu chidu day
t6i da |&p da kep cho phép, thudng sir dung thém
chi tiéu dbi v&i cac via cé cau tric phire tap [3, 8].
Trén co sé téng hop tai liéu tir cac cdng trinh trudc
[3, 8, 9], két hop thuc t& khai thac, thi chidu day t6i
da I&p da kep cho phép hop ly nhatla 1,0 m.

> Do sau tbi da tinh trir lwong, tai nguyén

Dén thoi diém hién nay chwa co cong trinh ndo
nghién clru hét dwoc dia tAng dw kién chira than,
trén co s& xac dinh tAng da voi 6t day & khu vuc
Ha Tu va Coc Sau, két hop véi cong tac ddng danh
ndi via ndi suy cac dbi twong 1a cac via than & cac
khu vire 1an can cho thay, cac via than tén tai t6i da
& mirc -1.000m, tuy nhién cac via than cé gia tri
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coéng nghiép chi dén mrc -900 m (Nga Hai - Khe
Tam - Khe Cham) hodc dén — 700 m (Nui Béo - Ha
Lam - Binh Minh va Méng Dwong - Bac Coc Sau);
déi véi dai than Bao Dai, cac via than cong nghiép
tap trung chd yéu mirc -600 m tré 1én. Mat khac
cac cong trinh diéu tra danh hodc thdm do than gia
mec dwdi - 350 m trén bé than con rat han ché.
V&i tai liéu néu trén, d6 sau hop ly nhat lwa chon
dé thdm do tinh trir lwong trén bé than Dong Bac
l& dén mirc — 700 m, cong tac diéu tra danh gia tai
nguyén dén mic — 1000 m.

3.3. Dé xuét cac chi tiéu tinh trir lwong/tai
nguyén than bé Dong Bac

Tbng hop tai liéu tir cac cong trinh truéc [1, 2,
4,5,6,7,9,12], két hop tai liéu nghién clru & trén,
tac gia dé xuat chi tiéu tinh trir lwong/tai nguyén
than cho cac mé than thudc bé than Pong Béc nhw
Bang 10.

Bang 10. Pé xuét chi tiéu tinh trir lwong/tai
nguyén than cho bé than Pong Bac

Chi tiéu va Triv g .
STT dorn vi tinh lwong Tai nguyén
Do tro tdi da
1 |cua lop than| 5 50| <50-55
ke; ca dé lam
ban (Afmax) %)
Chidu day 61 ;o6 _
2 thiéu ké ca l&p 0,5-0,6
1,0
kep (m)
Chiéu day tbi
3. | da lép da kep 1,0 1,0
(m)
g4 | Goteaodosaul - zqq | 4000
toi da (m)

Khi tién hanh cong tac thdm do, can s dung
chi tiéu dé& xuét trong Bang 10 dé khoanh néi via
than cdng nghiép, dw tinh trlr lwgng/tai nguyén; la
co s& dé xuat muc tiéu trir lwong, lwa chon mang
lwdi b tri cong trinh va xac dinh khéi lwong cac
dang cong viéc khi lap Bé an tham do twong tng
tirng dbi twong cu thé. Sau khi két thuc cong tac
thdm do, dé lap Bao cao thdm do can tién hanh
luan gidi lai chi tiéu trén co s& tai liéu thu dwoc
trong qua trinh tham do, phwong an khai thac dy
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kién va linh vire du kién s dung than chi yéu tng
v&i trng mé cu thé.

4. KET LUAN

> Bai bao da phan tich nhirng b4t cap cua viéc
st dung chi tiéu tinh trir lwong than & bé than Déng
Béc trong th&i gian qua, tir d6 cho thay viéc nghién
clru xay dwng chi tiéu cong nghiép tinh tri» lwong,
tai nguyén than bé Déong Bac (Quang Ninh) la hét
strc can thiét;

» Cac chi tiéu tinh trir lwgng/tai nguyén than
can tuan theo 02 nguyén tac co ban dé xay dwng:
i) Danh gia téi da tai nguyén than trong long dat va
ii) Phai trén co s& phan tich, tinh toan theo cac
phwong an chi tiéu (chiéu day, dé tro, dd sau) khac
nhau;

> Néu dwa vao chi tieu Q" cla than nhiét
lwong thap = 3500 Kcallkg, twong ¢ng chon chi
tiéu do tro theo mau don ti da (A¥max) 1 55% hodc
60%, riéng cac via than thudéc mé Mao Khé chi tiéu
do tro theo mau don tdi da (4X,,,) < 55%. Khi tidng
chi tiéu do tro Aknax mau don lén 50 - 60%, chiéu
day via than ting I&n va c4u tric via don gian hon,
do do khai thac sé thuan tién hon, nang suét lao
dong tang va gia thanh khai thac sé giam;

> Sy thay dbi chi tiéu dd tro mau don tbi da
(A¥max) €6 &nh hudng Ién dén trir lwong/tai nguyén
than clia mé. Sw gia tang trlr lwong cla cac via
than phu thudc vao sw gia tang chi tiéu dé tro toi
da; cac via than c6 do tro trung binh Ak > 20%, khi
nang chi tiéu do tro ti da tir 40% l&én 50% hodc 55
- 60%, tri¥ lwong/tai nguyén gia tang rat dang ké;
chét lwong than cé gidm di it nhiéu, nhung hau hét
chét lwong than nguyén khai déu dap ng yéu cau
véi than nhiét lwong thap; qua sang tuyén van dat
duoc than thwong phdm theo yéu cdu cla thi
trvong;

> Dé phu hop véi dac diém dia chat via than,
didu kién khai thac mé hién nay va linh vuc s
dung than theo yé&u cau cla thj trwdng, chi tiéu st
dung dé tinh trir lwgng than dbi véi do tro toi da ké
cd do lam ban (AKnax) < 45 - 50%, chiéu day toi
thiéu ké ca 16p kep = 0,6 - 1,0 m, chiéu day ti da
|&p da kep la 1,0 m va cot do sau tbi da — 700 m.
Déi véi tai nguyén xac dinh, do tro t6i da ké ca do
lam ban (AKmax) < 50 - 55%, chiéu day tbi thiéu ké
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ca 16p kep = 0,5 - 0,6 m, chidu day t6i da I6p d&  day, cot do sau) bé Dong Bac c6 luan ctr khoa hoc
kep 1,0 m va cot do sau tinh dén -1.000 m; va tai liéu thuec té minh chirng;

> Nhirng diém méi: - Két qua nghién ctru s& gép phan tang cudng
- Ap dung t6 hop phwong phap nghién ciru dinh  céng tdc quén ly nha nuwéc trong linh vuc tai

tinh va dinh lwong trong x& ly tai liéu tham do, khai  nguyén khoang san noi chung, than khoang néi
thac than & mot sb md dac trung; tir d6 dé xuat chi  riéng; déng thdi gép phan nang cao gia tri str dung
tiéu tinh trir lwong/tai nguyén than (d6 tro, chidu  ngudn tai nguyén than ctia bé Déng Béc O
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ABSTRACT

Mineral coal stands as a non-renewable resource currently playing a pivotal role in the energy industry
and is irreplaceable. Hence, beyond expanding exploration and prospecting, the challenge lies in
enhancing the efficiency of exploiting existing coal mines. This task proves to be formidable in resource
assessment, ensuring the sustainability of resource management and exploitation. The criteria previously
used for estimating coal reserves in the Northeastern coal basin have not been truly suitable for the actual
conditions and the varied industrial requirements for coal. Thus, there is a need to conduct research to
establish appropriate industrial criteria for coal reserves/resources. The research employs a combination
of synthesis methods, literature review, multivariate regression analysis, and modeling techniques to
establish criteria for industrial coal reserve/resource estimation. The study's findings reveal that the
increase in coal reserves/resources in the Northeastern coal basin closely depends on changes in the
minimum thickness criterion (Mmin) and the maximum ash content (AKnax). Ash content and variations in
coal ash content (on) not only impact the results of reserve/resource estimation and result reliability but
also significantly influence mining technology and screening processes. The industrial criteria used in coal
reserve estimation should be adjusted, specifically the calorific value criterion (Q%;) 2= 3500 cal/g,
corresponding to the maximum ash content, including impurities (Amax) < 45-50%, minimum thickness,
including the stone intercalation, should be = 0.6-1.0, and the maximum depth to -700m. Regarding
resources, the maximum ash content, including impurities (AXmax), should be < 50-60%, minimum
thickness, including the stone intercalation, should be = 0.5-0.6 m, and the maximum depth should be -
1000m. The research results not only contribute to optimizing the management and exploitation of coal in
the Northeastern basin but also establish theoretical foundations and policies supporting sustainable
development in the coal industry for the future.

Keywords: Coal Industrial Criteria, Coal Reserve/Resource, Northeast Coal Basin of Vietnam
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