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DANH GIA KET QUA AP DUNG CO GIOI HOA KHAI THAC TAI CAC
MO HAM LO VUNG QUANG NINH VA MOT SO PINH HUONG PHAT
TRIEN TRONG THOI GIAN TOI

TS. Tran Minh Tién, TS. Nguyén Ngoc Giang
KS. Pham Tién Duong
Vién Khoa hoc Cong nghé Mo-Vinacomin

Bién tap: TS. Phan Vin Viét

Toém tat:

Trong thoi gian qua, san lwong than khai thdc tai cdac moé ham 16 viing Quang Ninh dé cé su tang
truecng lién tuc, tir 6,1 triéu tan nam 2002 1én 26,3 triéu tan nam 2022. Pé dat dwoc két qua nhw trén,
viéc ap dung co gioi hoa trong khai thac dong vai tro rdt quan trong. Co gioi hoa khai thac da tao ra
dot pha vé san luwong tai cac mo ham 16 v6i cong sudt 16 chapho bién tir 300.000 + 600.000 tan/nam,
thdm chi dd c6 16 cho dat cong sudt trén 1,0 triéu tan/ndm, cao gap tir 3 = 5 lan 16 cho thii céng. Cong
nghé nay con gop phan lam ting nang sudt lao dong, ndng cao mirc dé an toan va cdi thién diéu kién
lam viée do cdc cong doan sdan xudt chinh da dwoc co gidi héa. Ngodi ra co giéi héa khai thdc con gidi
quyét dwoc mot s6 van dé khac nhw giam tie 10 ~ 20% nhén lyc va tie 5 + 20% gid thanh khai thac so
VGi cdc 10 cho thii cong. Vi cac wu diém trén, co gidi héa khai thac van la xu hiedng tat yéu tai cdc mo
ham 1o viing Quang Ninh trong giai doan phdt trién tiép theo. Bai viét sé tién hanh danh gia két qua trién
khai ap dung co gidi héa khai thac trong giai doan vira qua, xdc dinh cdc ton tai lam co sé cho viée dé
xudt mot s6 dinh hwéng, gidi phdp phat trién co giéi héa khai théc tai cdc mé ham 1o viing Quang Ninh

trong thoi gian toi.

1. Panh gia két qua nghién ctru, ap dung co
gi®i héa khai thac tai cac mé ham 16

1.1. Téng hop qua trinh trién khai dp dung
co’ gi6¢i héa khai théc tai cdc mé ham 16

Co gi¢i hdéa khai thac da duwoc nghién ctru va
trién khai ap dung thtr nghiém tai mé Vang Danh
tr ndm 1977, tuy nhién do moét sé nguyén nhan
nén cdng nghé chua thanh coéng. Tiép do, t nam
2002 dén nay, théng qua hang loat cac dé tai, dw
an san xuét thyc nghiém cac cap do Vien KHCN
M6 thuc hién, nhiéu so dd cong nghé co gi¢i héa
khai thac da dwoc nghién ctru va trién khai ap
dung tai cac mé ham 16 viing Quang Ninh.

Via day trung binh, thodi dén nghiéng la dbi
twong dau tién dwoc nghién cliru, 4p dung co gidi
héa khai thac. Theo doé, giai doan tir nam 2002
+ 2005 € cong nghé khai thac ban co gi¢i héa
bang may khau than két hop gia thay lwc di dong
va co gidi héa déng bd st dung may khau than
két hop gian chéng tw hanh da dwoc trién khai ap
dung thanh céng trong cac 16 cho khiu hét chiéu
day via tai mé Khe Cham.

Giai doan tr nam 2007 + 2012, cdng nghé co

gi6¢i hoa khai thac da duwoc tiép tuc nghién ctru,
ap dung tht nghiém cho nhiéu déi twong via khac
nhu: (i) Co gidi hda ddng bd ha tran thu héi than
néc str dung may khau than két hop gian tw hanh
c6 két cAu ha tran kiéu mot mang cao cho diéu
kién via day thoai dén nghiéng tai cac mé Vang
Danh, Nam Mau® ¢ (ii) Co gi¢i héa khai thac 1o
cho chia I&p béng, 16 doc via phan tang cho diéu
kién via day, déc nghiéng dén dbc dirng tai cac md
Vang Danh, Ha Rang 9 va (iii) Co gi¢i hda béng
t6 hop 2ANSH cho diéu kién via day trung binh,
déc nghiéng dén dbc ding tai cac mé Mao Khé,
Uéng Bit* 8. Mot s6 thtr nghiém trong giai doan nay
da dirng lai hodac khéng mé réng ap dung dwoc do
|6 cho chwa dat cong suét nhw muc tiéu dé ra, tuy
nhién kinh nghiém thu dwoc 1a co s& dé danh gia,
Iwa chon dwoc cac loai hinh céng nghé khai thac
co gidi hda co tinh wu viét, phu hop hon véi cac
via thoai dén nghiéng & giai doan tiép theo.

T& ndm 2015 dén nay, viéc nghién ctru va ap
dung co gi¢i héa trong diéu kién via thoadi dén
nghiéng c6 bwdc phat trién manh mé. Béi véi cac
via day trung binh, nganh than da trién khai mé
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b) Lo cho co gioi hoa tai Ubng Bi
Hinh 1. Hinh dnh mét s6 16 cho co gidi hoé tai cac mé ham 16 ving Quéng Ninh

rong ap dung thém dwoc 03 day chuyén 16 cho
co gidi héa déng bd khau hét chidu day via tai
cac mé Dwong Huy, Quang Hanh va Ha Long. Déi
v&i cac via day, da c6 thém 07 day chuyén 16 cho
co gidi héa déng bod ha tran than néc duoc trién
khai 4p dung tai cac mé Ha Lam (02 day chuyén),
Khe Cham, Vang Danh, Nui Béo, Méng Duong,
Dwong Huy (mdi don vi 01 day chuyén). Tinh dén
hét nam 2022 toan nganh than c6 12 day chuyén
co gi¢i hoa déng bo trong dé cé 04 day chuyén 10
cho co gidi héa ddng bd khiu hét chiéu day via,
07 day chuyén 16 cho co gidi hda ddng bd ha tran
than néc va 01 day chuyén co gi¢i hda st dung
t6 hop 2ANSH. Theo mé hinh cac day chuyén nay
dwoc phan ra: 01 mé hinh co gi¢i héa ddng bod
hang nang (Ha LAm); 06 mé hinh co gi¢i hoéa ddng
bd hang trung va 04 mé hinh co gi¢i hda ddng bd
hang nhe (Mébng Duwong, Ha Long, Dwong Huy,
Udng Bi).

1.2. M6t sé thanh twu dat dwoc trong qud
trinh trién khai dp dung co gi¢i héa khai thac

Sau 20 n&m trién khai nghién ctu ap dung

cbng nghé co gidi hda khai thac tai cac mé ham 10
vung Quéng Ninh, cac thanh twu co ban nhéat da
dat dworc la:

Vé cong téc nghién ctru diéu kién dia chét - ky
thuat mé: Thong qua cac codng trinh nghién ctru
va kinh nghiém duc rut tir thue t& san xuét, Vién
KHCN Mé da hoan thién xay dwng dwoc cac tiéu
chi ap dung co gi¢i hdéa khai thacl" 4 ¢ 8. Cac tiéu
chi nay dé cap dén nhiéu yéu t6 anh huéng nhuw
chiéu day, géc dbc via, dac diém chu tao via, tinh
chat co ly cta than, mirc d6 pha hdy kién tao,
ddé chtra khi, chidéu dai 16 cho; kich thwdc theo
phwong cla khu vic khai thac, quy mé tri¥ lwvong,
V.V.... Trén co s& do, Vién da xay dwng dwoc bd
co s& di lieu vé trir lwong than va didu kién dia
chét k§ thuat mé cac khu vie c6 kha nang ap dung
co gidi hoa tai cac khoang sang than khai thac
béng phuwong phap hdm 16 & vang Quang Ninh.
Day la co s& di liéu quan trong phuc vu cho viéc
lwa chon cac cac so dd cdng nghé co gi¢i héa
phu hop véi diéu kién dia chat k§ thuat mé ving
Quang Ninh trong th&i gian qua va dinh hwéng,
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Hinh 2. Céc két céu chéng tréi, chéng dé gian chéng va méang cao

phat trién cong nghé trong thoi gian tiép theo.

Vé cong tac nghién ctru lwa chon thiét bi: Bén
canh diéu kién dia chat - ky thuat ma, ddng bo thiét
bi co gi¢i héa cling c6 anh hudng truc tiép dén
hiéu qud ap dung cong nghé. Théng qua nghién
ctru chuyén sau vé thiét bi trong cac dé tai, dw an
san xuéat thuc nghiém vé co gi¢i héa, nhiéu tinh
nang, két cAu clia ddng bo thiét bi co' gi¢i héa da
duwoc ap dung trong qua trinh dau tw dé d&t hang
ché tao theo yéu ciu phu hop véi didu kién dia
chét ky thuat cGa trng md, cu thé nhw sau: (i) St
dung cot thiy lwc hai cdp hanh trinh trong gian
chbéng dé phu hop véi véi chidu day via thay dbi
trong pham vi I&n gilra cac 16 chg ap dung (Dwong
Huy, Quang Hanh, Ha Long); (ii) St dung cac két
cau chdng tréi chdng db gian trong diéu kién géc
via trén 25° (Quang Hanh, Méng Duong); (iii) Str
dung két ciu dich chuyén glan chéng, mang cao
theo kiéu kich ddy nguoc két hop thanh day dai
khi 16 cho phai khau lén, xuéng dbc theo phwong
hodc khau vé (Vang Danh, Ha La&m, Nui Béo,
Quang Hanh); (iv) St dung dé gian kiéu chinh thé
tang kha nang khang [Gn (Méng Duo’ng) ( ) Nhiét
ddi hda mot sb chi tiét cia may khau dan dong
dién dé phu hop vai didu kién néng am trong cac
md ham 16 (Méng Dwong, Ha Long) va (vi) Bon
gian hoa két cdu mot sb chi tiét d& nhe héa gian
chéng (Méng Duwong, Ha Long). Véi cac thay dbi
trén, hau hét cac ddng bo thiét bi co gi¢i héa khai
thac hoat dong tét, it xay ra sy cd. Dac biét viéc
nhe héa gian chéng®trong cac day chuyén co gidi
héa & Méng Duwong va Ha Long da cho phép giam
chi phi diu tw va gidm thoi gian van chuyén, 1&p
dat tr 30% + 40% so v&i cac gian chéng hang
nang va hang trung. Tuy nhién céc gian chéng nay
van cé day du tinh ndng, hoat dong tét va dam
bao d6 tin cay cao ngay ca trong diéu kién dia chat

khéng thuan loi nhw 16 cho' dbc cuc bo 1én téi 28
+ 30°.

Vé céc gidi phap néng cao hiéu qua 4p dung co
gi6i héa: Trong thdi gian gan day, nhiéu gidi phap
ky thuat méi trong 16 che co gidi hdéa da duwoc
nghién cru ap dung thanh cong va dem lai hiéu
qua cao, trong do: (i) Nhém giai phap lién quan
dén cong tac van chuyen l&p dé&t, thao d& thiét bi
16 cho’ nhw dao chdng thwong khéi diém va kham
thu hdi bang neo, khau lan cap va trai luéi thép tao
dién thu héi, van chuyén thiét bi bdng monorail,
v.v... d& gop phan gidm khoang 30% thdi gian thi
cong, khodng 38% nhan Iywc va khodng 40% chi
phi so v&i cac giai phap truyén théng truéc day;
(ii) Nhém giai phap gidm thiéu, han ché cac anh
hwéng bét loi cta diéu kién dia chat nhu khéu
vuot phay, khau vé, khdu cat d& vach tru via tai
nhirng vi tri via méng, bom ép nwéc tang do lién
két cia than mém yéu, v.v... cling da duoc trién
khai tai cac 16 chg co gi¢i hoa. Dac biét la giai
phap khAu guong 16 cho ban xién, chan 16 cho
vuot trwdc két hop véi viec st dung cac két cau
chdng trdi, chéng d6 da han ché dwoc s troi truot
cuia thiét bi theo hwéng déc trong diéu kién 16 cho
16 ¢6 goc dbc tir 20° tré [én va dam bao cho 16 cho
hoat ddng 6n dinh, hiéu qua.

Vé céc chitiéu dat duoc cta Io cho co gidi hba:
05 nam trd lai day, hau hét cac 16 cho co gidi hda
déu da dat san lwong va ndng suat cao. Trong
diéu kién via day trung binh, thodi dén nghiéng,
san lwong cac 16 cho co gi¢i hda khiu hét chidu
day via tai Quang Hanh, Dwong Huy, Ha Long,
Khe Cham, Ubng Bi dat binh quan tir 150.000 +
360.000 tAn/nam, nang suét lao dong dat tr 8,5 +
22,8 tan/cong, twong dwong 1,5 + 3,0 1an so v6i
cac 16 cho tha cong trong cung diéu kién. Trong
diéu kién via day, thoai dén nghiéng, san lwong
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Hinh 4. Sén luvong khai thac bdng co gidi hba va ty Ié trong téng sén luong hdm 16

cac 16 cho co gidi héa ha trn than néc dat binh
quan tr 312.000 + 848.000 tAn/nam, nang suét lao
dong tai cac 16 cho nay dat tr 11,7 + 41,3 tan/
cbng, twong duo’ng 2 +51an 16 cho tht cong trong
cung diéu kién. Dbi véi td hop 2ANSH khai thac
via dbc, day trung binh tai Uéng Bi, tuy chwa dat
cong suét thiét ké nhuwng san lwong khai thac trong
nhi*ng ndm gan day dat tir 100.000 + 113.000 tan/
nam, tang 1,4 + 1,6 1an so vé&i gian doan trwdc va
twong dwong 2 lan 16 cho' khac trong cung diéu
kién. V&i cac két qua dat dwoc nhw trén cho thay
viéc ap dung co gi¢i hda da nang cao san luvgng
khai thac, gidm sb lvong 16 cho' hoat ddng ddng
thoi, gidm sb lwong lao dong truc tiép tr 10 + 20%
so v&i 16 cho thi cdng trong cling diéu kién.

Tl viec mé rong ap dung co gidi hda khai thac,
tdng san lwong khai thac bang céng nghé nay tai
cac md ham 16 da cé sy tang trwdng Ién trong giai
doan vira qua. Néu nhw giai doan tr ndm 2002 +

2015, tdng san lwong than khai thac bang cong
nghé co gi¢i hda tai cac mé méi dat 5,7 triéu tan,
binh quan khoang 410.000 t4n/nam va chiém tir
0,4 + 3,5% tdng san lwong than ham 10, dén giai
doan 2016 + 2022, tébng san lwong co gidi hoa
da dat 20,1 triéu tan, binh quan 2,9 triéu tAn/ndm,
chiém tr 10,4 + 15,3% tdng san lwong than ham
16 va twong dwong mire ting trwdng gan 7 1an so
v&i giai doan trudece.

1.3. Mét sé khé khan, ton tai trong qud trinh
trién khai dp dung co gi¢i héa khai thac

Ngoai nhirng thanh twu néu trén, viéc ap dung
co gioi hda khai thac trong thoi gian qua cling da
cho thdy mot s kho khan, ton tai, cu thé nhw sau:

(1) Hau hét cac 16 cho co gi¢i héa via thoai
dén nghiéng déu chwa dat cong suét thiét ké voi
nguyén nhan chu yéu: (i) Diéu kién dia chét khi thi
cbng phtrc tap hon so véi tai liéu tham do phuc vu
thiét ké; (i) Ha tAng k¥ thuat tai mot sd don vi chua
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ddng bd dé dap ng cac diéu kién cua |6 cho ap
dung cdng nghé co gidi héa; (iii) Chwa chu déng
san xuat duwoc thiét bi, vat tw thay thé, cha yéu
phai nhap khau.

(2) Co gi6i héa via day, déc nghiéng dén déc
dirng chwa ap dung thanh cong v&i cac nguyén
nhan cha yéu: (i) H6 chiéu chéng 16 doc via phan
tang chwa phu hop, 16 bi bién dang 16n, phai tién
hanh chéng xén nén da lam phtc tap héa quéa
trinh sdn xuét va tang cac cong doan thi coéng va
thoi gian hoan thanh chu ky khai thac; (ii) Gian
chdng s dung trong coéng nghé cé két ciu, kich
thwédce chwa hop ly gay khé khan cho cong tac lva
chon vat liéu chdng git, duy tri 16 doc via phan
tang; (iii) Gidi phap khoan, nap, nd min trong 16
khoan dai con mét sé vwdng mac nhw viéc gilr do
4n dinh cuta thanh 16 khoan trong diéu kién than
mém yéu rat kho khan, cong tac nap min thi cong
con tdn nhiéu thoi giant™.

(3) Co gi¢i héa khai thac via day trung binh,
déc nghiéng dén déc dirng bang td6 hop 2ANSH
khéng mé& réng ap dung dwgc véi cac nguyén
nhan cha yéu: (i) Diéu kién ap dung khat khe; (ii)
Dao va duy tri 16 thwong van tai, thong gié kho
khan, chi phi gb I&n; (iii) Vat tw thay thé kho cung
rngt 91,

(4) Co gi¢i héa gwong 10 che dai méi ap dung
thanh cong trong diéu kién thuan loi (géc dbc via
dén 35°, via it bién dong, vach tru tir 6n dinh trung
binh tr& 1én, quy mo trir lwong lon, v.v...), trong
diéu kién kém thuan loi hon (d4 vach, da tru mém
yéu, géc dbéc 16, trir lwong nhé 1, phan tan) chua
ap dung dwoc. Do d6 kha nang nhan rong quy moé
sb lwong day chuyén 16 cho co gi¢i hoa dé tang
ti trong tham gia san lwong hang nam tai cac mé
ham 16 con gap nhiéu khé khan.

2. Mét sé dinh hwéng va giai phap phat trién
co gi®i hoa khai thac tai cac mé ham 16 vung
Quang Ninh

Theo ké& hoach san xuét than giai doan tir nay
dén n&m 2030 tai cac mé ham 16 ving Quang
Ninh cho thdy, san lvong than hdm 16 sé tang tw
25,0 triéu tAn nam 2021 1&n 31,4 triéu tAn vao nam
2030. Bé ap (rng nhu cau san lwong nhw trén can
tang cwdng ap dung co gidi héa trong khai thac
nhdm téng san lwong, nang suét lao dong, nang
cao murc dd an toan, cai thién diéu kién lam viéc.
Trén co sé& d6 bai viét dé xuat mot sd dinh hwéng
phat trién cong nghé co gidi hoa khai thac than
ham 16 giai doan dén ndm 2025 va cac nam tiép

theo nhw sau:

(1) Bbi v&i cac via day trung binh dén day,
thoai dén nghiéng:

Tiép tuc nghién ctvu hoan thién va mé rong ap
dung cac md hinh co gi¢i héa ddng bo khai thac
hang trung, hang nhe da ap dung thanh cong tai
cac mé ham 16 trong thoi gian vira qua cho céac
khu vuc 16 cho c6 diéu kién phu hop. Theo cac
danh gia, trong giai doan tlr nay dén nam 2025,
phan tri lwong cé thé &p dung cong nghé trén tai
cac mé ham 16 du dé phat trién, nhan rong thém
dwoc 02 day chuyén co gi¢i héa déng bd hang
trung va 08 day chuyén co gi¢i hoa ddng bod hang
nhe va cho phép tang san lwong tlr cac 16 chg
co gidi hoa via thodi dén nghiéng tir 3,7 triéu tan
tAn nam 2021 1én 6,6 triéu tAn/ndm vao nam 2025.
Giai doan tiép theo sé duy tri va phat trién thém
mot s6 day chuyén co gi¢i hoa cho diéu kién nay.

(2) Bbi v6i cac via day trung binh, dbc nghiéng
dén déc ding:

Trong diéu kién via day trung binh, déc nghiéng
dén dbc dirng, cdong nghé khai thac 16 cho xién
chéo, chdng git¥ bang gian chdng mém cé nhiéu
wu diém vwot troi vé mat kj thuat, an toan so voi
cac cong nghé khac khac trong cung diéu kién do
doé cong nghé hién dang dwoc ap dung phd bién
dé khai thac via déc tai cac mé ham 16 viing Quéng
Ninh. Viéc tiép tuc nghién ctu 4p dung co gidi
héa khau than bang may thay cho khau than bang
khoan nd min sé& cho phép co gi¢i hda hoan toan
cac cong doan trong 16 cho' chéng gitr béng gian
mém va nang cao hon nira hiéu qua khai thac via
déc. Theo danh gia so bo, triv lwong cac via day
trung binh, déc nghiéng dén dbc ding tai cac mé
ham 16 c6 thé ap dung céng nghé nay khoang 30
triéu tAn. Trong giai doan tlr nay dén nam 2025
can trién khai ap dung thtr nghiém dé& nadm baét,
lam chl céng nghé (xem xét ap dung tai cac khu
vue ¢6 trir lwong via déc 16n nhw Udng Bi, Vang
Danh, v.v...) va tién t&i trién khai nhan roéng ap
dung cdng nghé cho diéu kién phu hop.

(3) Bdi véi cac via day, déc nghiéng dén dbc
dwng:

Co gidi hoa via day, dbc nghiéng dén dbc dirng
can dwoc nghién ctru trén nén tang clia cac so dd
coéng nghé khai thac dang ap dung cho diéu kién
nay 1a 16 doc via phan tang va chia I&p bang hodc
ngang nghiéng. D& cong nghé c6 thé ap dung
thanh coéng can tap trung nghién ctvu hoan thién
cac van dé con ton tai, han ché trong qua trinh thir
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nghiém trwéc day nhw: (i) Lwa chon gian chdng cé
kich thwée, khdi lwong va két cau thu hdi hop ly;
(i) T6i wu hoa tiét dién va két cAu chéng 16 doc via
phan ting va (i) Hoan thién giai phap nap, né min
trong céac 16 khoan dai. Theo danh gia, triv lwong
via day déc c6 kha nang ap dung co gi¢i hoa tai
cac mé ham 16 viung Quang Ninh khoang 30 triéu
tan. Trong giai doan tlr nay dén nam 2025 can tién
hanh ap dung thtr nghiém céng nghé Ha Lam va
tién t&i trién khai nhan réng ap dung céng nghé
trong giai doan tiép theo.

(4) Dbi v&i cac via co didu kién dia chat phirc
tap:

Dé& mé& rong pham vi ap dung co gidi & ca
nhirng diéu kién phirc tap hon can tap trung vao
ba nhém via cé diéu kién phtrc tap tai viing than
Quang Ninh la: (i) Ba vach, da tru mém yéu kho
diéu khién; (i) Goc dbc via 1én va (iii) Khu vue co
tri lwong nhd 18, phan tan. Theo danh gia, tong triy
lwong than cé kha nang ap dung co gi¢i hoa trong
diéu kién nhw trén tai vung Quéng Ninh & khoang
69,1 triéu tan, trong dé 32,8 triéu tAn phan bd &
cac khu vic cé vach tru yéu hodc géc dbc I6n va
36,3 triéu tAn phan bé & cac khu vuc cé triv lwong
nhé Ié, phan tan. Trong do, cong nghé co gidi hoa
khai thac trong diéu kién dia chat phirc tap, vach
tru mém yéu, khé diéu khién dang dwoc trién khai
ap dung tai via 7(42) mé Trang Bach (Ubng Bi).

Bén canh viéc dé& xuat dinh hwéng phat trién
coéng nghé, dé viéc ap dung co gi¢i héa thoi gian
t&i dat két qua tot hon can thyc hién mot sb giai
phap sau:

(1) Dbi v&i cong tac thdm do dia chat: nang cao
chét lwong va mat dod tham do dé ddm bao mirc do
tin cay cua tai liéu dia chat va gidm thiéu cac rdi ro
xuét phat tir van dé dia chét.

(2) Cac don vi nghién ctru, tw van trong nganh
can tiép tuc nghién ctru tién trudc vé co gidi hda
khai thac, dinh hwéng dén viéc mé rong pham vi
ap dung. Trong cong tac tw van, thiét ké, viéc xay
dwng quy mé cong suét cho cac 16 cho co gidi hda
cu thé can tinh dén &nh huéng cla cac yéu tb bat
loi, phu hop véi dac thu diéu kién dia chat phirc
tap vung Quang Ninh dé ting mic do kha thi va
dam bao &n dinh san lwong than hdm 16 tham gia
ttr cdng nghé co gidi hoa.

(3) Céac don vi co khi trong nganh than can
day manh nghién clru ndm bét viéc stra chiva day
chuyeén, thiét bi co gi¢i héa khai thac. Tirng buéc
lam ch viéc san xuét thiét bi co’ gi¢i hda tir 1ap rap

trong nwéc, dén ndi dia hoa tirng phan, toan phan,
trén co s& xem xét dén nhu cau thij trudng va hiéu
qua kinh té cua viéc noi dia hoa.

(4) Dé dam bao san xuét 6n dinh, can c6 ké
hoach, co ché dao tao ngudn nhan lwc, nang cao
toan dién cho ddi ngd quan ly ky thuat, chi dao
san xuét va tryc tiép san xuét vé: y thire, trinh do
van hanh, trinh dé bao dwdng, stra chira, bdo vé
thiét bj.

(5) Cac co quan quan ly can tiép tuc khuyén
khich, hd tro cac don vi nghién ctu, tw van, dao
tao, cac don vi san xuét trong trién khai ap dung
co gi®i hoa.

3. Két luan

Tradi qua chang dwong dai nghién clru va phat
trién, cong nghé co gidi hda khai thac da dwoc ap
dung thanh céng trong diéu kién via day trung binh
dén day, thoai dén nghiéng tai cac mé ham 16 viing
Quang Ninh. Cac so d6 cong nghé co gii hoa
cho céac diéu kién via con lai chwa dat két qua nhw
ky vong, nhwng ciing da giai quyét tbt van dé nang
suét, tén that va an toan lao dong. D& dam bao ké
hoach gia tdng san lwong tai cadc mé ham 16 trong
thoi gian tdi, cdn mé réng ap dung cac cong nghé
da thanh cong, tiép tuc ap dung thtr nghiém céc
céng nghé co gi¢i hoéa khai thac via dbc, via co
diéu kién dia chat phirc tap ddng thdi manh dan
ap dung thtr nghiém cac cong nghé, ddng bo thiét
bi co gi¢i hda mdi, co tinh kha thi cao trén co s&
kinh nghiém cta cac nwdc cé nén coéng nghiép
khai thac than phat trién. Ngoai ra, cAn day manh
thwe hién cac gidi phap déng bo trén co s cac ton
tai da duc rat, di cung véi d6 1a sw tiép tuc Gng ho
va khuyét khich hon ni¥a cGa cac co quan quan
ly cho cac don vi tw van, san xuét than trong viéc
nghién ctru va ap dung co gidi hda./.
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Evaluation of the results of applying mechanized mining in underground mines in
Quang Ninh region and some development directions in the coming time

Dr. Tran Minh Tien, Dr. Nguyen Ngoc Giang, Eng. Pham Tien Duong
Vinacomin - Institute of Mining Science and Technology

Abstract:

In recent times, coal production at underground mines in Quang Ninh region has grown continuously,
from 6.1 million tons in 2002 to 26.3 million tons in 2022. To achieve the above results, the application of
the mechanized mining plays a very important role. The mechanized mining has created a breakthrough
in output at underground mines with common longwall capacity ranging from 300,000 + 600,000 tons/
year, and even a longwall reached the capacity of over 1.0 million tons/year, three to five times higher than
a manual longwall. This technology also contributes to increase the labor productivity, improve safety
levels and improve working conditions because the main production stages have been mechanized. In
addition, the mechanized mining also solves a number of other problems such as reduction of 10 +~ 20%
of manpower and 5 + 20% of mining costs compared to manual longwalls. With the above advantages,
the mechaned mining is still an inevitable trend in underground mines in Quang Ninh region in the next
stage of development. This article will evaluate the results of implementation of the mechanized mining
in the recent period, identify shortcomings as a basis for proposing a number of directions and solutions
to develop the mining mechanization at underground mines in Quang Ninh region in the coming time.
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NGHIEN CUU XAC PINH NGUYEN NHAN HIEN TUQNG NO THAN
VA PE XUAT AP DUNG GIAI PHAP KY THUAT PAM BAO AN TOAN,
HIEU QUA TRONG PAO LO, KHAI THAC TAI MO NAM KHE TAM -

CONG TY 35

Tom tit:

TS. Dwong Pirc Hai, TS. Nguyén Ngoc Giang
KS. Nguyén Pirc Quin
Vién Khoa hoc Cong nghé Mo -
KS. Nguyén Ngoc Binh
Céng ty 35 - Chi nhanh Tong Cong ty Péng Bic

Vinacomin

Bién tap: TS. Phan Vin Viét

Hién twong né than da va dang xdy ra Véi tan sudt 1om tai moé Nam Khe Tam, Cong ty 35 - Tong
Céng ty Péng Bdc, tiém dan nguy co mdt an toan trong qud trinh san xudt, trong khi dén nay chira c6
gidi phdp g xir phit hop doi véi hién neong nguy hlem nay. Trén co s¢ tham khdo kinh nghiém trén thé
gioi, khao sdt, thu thdp tai liéu thuec té, khoan ldy mau va thi nghiém xdc dinh tinh chat co ly than (da)
ciia dia tang khu mé, nhom nghién cieu da xdc dinh nguyén nhan xay ra hién twong né than tai mé Nam
Khe Tam trong thoi gian qua, dong thoi dé xudt va dp dung thir nghiém gidi phdp ky thudt dam bao an

toan, hiéu qua trong dao lo, khai thac tai don vi.

1. Pat van dé

Mé than Nam Khe Tam thudc dia phan xa
Dwong Huy, TP. CAm Ph3, tinh Quang Ninh, hién
dang dwoc quan ly, bao vé, tham do va khai thac
b&i Cong ty 35, Téng cong ty Déng Béc - B6 Quéc
phong véi 06 via than huy déng (V.7, V.7a, V.6,
V.6a, V.5 va V.4) tlr LV dén -350, cong suét khai
thac 500.000 tAn/ndm M. T&r ndm 2013 dén nay,
trong qua trinh dao 10, khai thac da xay ra cac vu
nd than tai cac gwong dao 16 chuan bi thudc via 6
va via 7 - hai via than khai thac chinh cta don vi.
Mac du mirc dd xay ra con nhe va chwa gay ra cac
thiét hai Ién v& con nguoi, thiét bi, song tiém an
nguy co mat an toan, gay tam ly hoang mang, lo
l&ng trong qua trinh thi cdng va tén kém chi phi do
phai dirng san xuat dé khac phuc, stra chiva. Doi
vé&i nganh mé Viét Nam, day la hién twgng hoan
toan mai, nén don vi gap nhiéu kho khan, vuwéng
ma&c trong viéc lwa chon giai phap ky thuat (rng x(r
phu hop khi xdy ra nd than, gay anh hwéng tryc
tiép dén tién do san xuét. Cac giai phap hién dang
duwoc ap dung chd yéu la tdng cudng cong tac
chbng gitr nhu cwoc gwong, gidm bwdc chéng,
bd tri ngudi gidm sat chat ché tirng buéce thi cong
dé dwa ra cac canh bao an toan kip thoi; hodc tam
drng san xuét va thay d6i huwéng thi cong. Cac

giai phap ap dung vé co ban dam bao an toan san
Xuét, song van mang tinh bi dong, chwa giai quyét
triét dé van dé kiém soat va phong tranh hiéu qua
viéc xay ra nd than, dan dén cé thé tiém an nguy
co mét an toan cho cac can bd, cong nhan tryc
tiép tham gia san xuét. Dé giai quyét cac van dé
néu trén, Téng Coéng ty Déng Béc da phdi hop
véi Vien KHCN Md - Vinacomin tién hanh nghién
clru phan tich, xac dinh nguyén nhan, co ché hinh
thanh hién twong nd than trong diéu kién mé Nam
Khe Tam, trén co s& d6 dé xuét cac gidi phap ky
thuat ddm bao an toan, hiéu qua trong dao 10, khai
thac.

2. Tong hop cac vu né than da xay ra tai mé
ham 16 Nam Khe Tam, Cong ty 35

Nhém nghién ciru da tién hanh khao sat thuc
té, két hop thu thap cac tai liéu lién quan dén cong
tac dao 10, khai thac tai md Nam Khe Tam trong
hon 10 ndm qua. Két qua, da téng hop céac vi tri
xay ra né than tai don vi nhw minh hoa tai hinh 1.
Theo d8, cac vu nd than déu cé déc diém chung
nhw sau: (i) vé dang nd, déu xay ra trong via than,
lwgng than gidi phdng ngay tai mat gwong dwdng
16 thi cong (tai phan tiép xuc gitra via than va da
vach clrng hoac ngay gitra guwong 160 nhw minh
hoa tai hinh 2); (i) vé co ché xay ra, dot ngot, bat
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Hinh 1. Ban dé dja hinh va céc vi tri xay ra né than (d4) tai mé Nam Khe Tam
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Hinh 2. Céc dang pha huy guong than do né than tai mé Nam Khe Tam

ngo khong c6 dau hiéu dw bao tru’o’c gay rung
chan nhe kém am thanh nhu tiéng nd min phia
trwdc gwong hoac co thé 1am buc khéi than vao
khu vyc thi cdng v&i pham vi tir 5 + 15m; khi da
hoan thanh cbng tac dao 16 khép kin dién khai
thac, tién hanh khai thac thuwong ky khéng con xay
ra né than trong khu vue 16 cho; (iii) vé vi tri xay
ra, tap trung chd yéu tai khu | (canh Nam) va khu
Il (canh Béc) tr mtre -175/-320 thudc via 6 va via
7, bén trén dia hinh la hai bai thai Nam Khe Tam
(phia Bong va phia Tay) cé chiéu cao db thai trung
binh tir 170 + 200m, tAn suat xay ra cac vu nd than
c6 xu huwéng gia tang theo chiéu sau khai thac.
Cac vu nd thuwdng xay ra tai cac gwong dao 16 gan
truc dinh nép 16i Nam Khe Tam (phan chia khu |
va khu Il), cac khu vyc dut gay Ién F.E, F.6, F.2,
truc nép 16i, nép 16m phia Dong Nam hoéc tai cac
16 thwong thdng gio - van tai cé goc déc 16n...; (iv)
vé dic diém diéu kién dia chat khu vue, dia tAng
bén trén cac khu vuc xay ra nd than 1a cac 1&6p dat
da cirng, chiéu day 6n dinh nhw ngay bén trén via

than Ia bot két day trung binh tir 4 + 8m, tiép theo
la 16p cat két day trung binh tlr 12 + 20m. Céc via
than 6 va via 7 |a cac via than c6 chiéu day twong
déi 6n dinh theo phuwong tir 3,0 + 4,0m, chat lwong
than tt, d6 clrng trung binh 2,5 va don, dé v& vun.

3. Phéan tich xac dinh nguyén nhan hinh
thanh hién twong nd than trong qua trinh dao
10, khai thac tai mé ham 16 Nam Khe Tam

Trén co s& tham khao kinh nghiém trén thé
gidi, két hop khao sat thuc té, thu thap so liéu va
thi nghi@m mau than (d4) trong phong th| nghlem
nhém ngh|en clu da danh gid cac yéu td anh
hwéng dén qua trinh hinh thanh hién twong va xac
dinh nguyén nhan xay ra né than tai mé Nam Khe
Tam, Cong ty 35 nhuv sau:

(1) Dédc diém kién tao phurc tap gébm nhiéu dut
g4y, nép ubn Ién hoat déng trong pham vi dién
tich khai truong nhé hep lam gia ting dot bién
truong tmg suét thir sinh trong dia tdng mé hdm
16 Nam Khe Tam: Tai mé Nam Khe Tam, chiéu
sau khai thac chi tv 350 + 520m so véi bé mét dia
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hinh. Kinh nghiém trén thé gi¢i cho thay, day chua
phai la chiéu sau da Ién dé tao ra gia tri (rng suét
trong dia tAng co thé gay ra hién twong nd than.
Tuy nhién, cAu trac dia ch4t mé Nam Khe Tam rat
phtrc tap, gdbm cac nép udn lién tiép nhau va hau
hét bi cac dut gay cét qua. Trong pham vi chua
day 1km?, da tén tai 04 dt gay 16n (F.E & phia
tay, F.6 & phia dong, F.1 & phia Bac va F.A-A’
& phia Nam déu co6 bién do dich chuyén tr 150
+ 200m) va nép 16i Ién Nam Khe Tam, chia mé
thanh 03 khu vic khai thac (hinh 3, 4). Trong do,
khu | (dién tich 0,3km2) va khu Il (dién tich 0,4km?2)
I& hai khu khai thac chinh v&i trir lwgng dia chét
tap trung chi yéu tai via 6 va via 7. Biéu dé cho
thdy mat do dut gay tai khu vuc twong déi 16n,
ngoai ra chwa ké dén cac dut gay nhé dwoc phat
hién bd sung trong qua trinh dao 10, khai thac. Bac
biét ranh gidi gitra khu | va khu Il 14 truc nép 15i 160
Trung tam, céc via than va dia tang bi uén cong,

Hinh 4. M6 phdng qua trinh chuyén djch dia tdng tai mé Nam Khe Tam

chia thanh hai canh B&c va Nam. Do sw phan bd
(ng suat khong can bang trong vanh dai cu trac
dia chét néi trén, mrc do tap trung ng suét cuc
bo dwoc tich Idy, tao diéu kién thuan lgi cho thé
nang dan hdi trong dia tAng ting 1én. Nhuw vay,
trong dia téng khu mé Nam Khe Tam ludn chiu cac
lirc nén ép manh cla hién twong cong hwdng trng
suat (bao gébm trng suét theo phwong thang dirng
do dia tang, bai thai trén mat va &ng suét theo
phwong ngang - tap trung tai khu vwre cac dot gay,
nép udn I&n). Két qua tinh toan cho thay, (ng suét
theo phwong ngang tac dung Ién dia tang I16n hon
tr 3 + 4 1an so v&i phwong thdng ding.

(2) Pia ting Nam Khe Tam gém nhiéu I6p dat
da cumg (bot két, cat két) day va én dinh, la méi
truong ly tudng cho viée truyén va tap trung tng
suét

Viéc xac dinh ré tinh chat co ly cua than (da),
dac biét d6 cirng va d don, tai cac via than 6 va
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LO KHOAN
V701 MUC -320

b) Mau khoan da vach ta/ via 7 ) )
Hinh 5. Xéc dinh dac diém céu tric dia tang tai mé Nam Khe Tam

7, md Nam Khe Tam 13 hét strc quan trong. Dé
thu thap c4c tai liéu dia chat phuc vu nghién ciru
nguyén nhan xay ra hién twong nd than, nhém
nghién ctu da phéi hop véi Cong ty than 35 lay
cac mau than tai thwong théng gié - van tai mic
-260/-220 va 16 cho 6-1-1 thudc via 6 canh Nam;
tai 16 cho via 7 canh Nam murc -115/-110 va 16 dau
murc -120 canh B&c. Ngoai ra, tién hanh thi cong
khoan céc 16 khoan l4y mau da vach tai cac mirc
khai thac -260 va -320, bao gdm: 02 16 khoan 4y
mau dwoc thi cong tai via 6 (chiéu dai 16 khoan
10m va 15,5m) va 02 16 khoan tai via 7 (chiéu dai
16 khoan 10m va 16m), déu thudc khu | canh Nam
- noi hay xay ra hién twong nd than trong thoi gian
qua. Sau khi khoan, 14y mau tai cac khay mau
(hinh 5a,b) dé tién hanh thi nghiém tai cac phong
thi nghiém ctia Vién KHCN Ma. Theo két qua tong
hop phan tich tir cac tai liéu dia chat va thi nghiém
tinh chat co ly cac mau dat da lay truc tiép tai mé
Nam Khe Tam cho th4y, dia tang bén trén cac khu
vire xay ra nd than 1a cac Iép dat da cirng, chidu
day 6n dinh bao gébm bot két day trung binh tir 4 =
8m cuwdng dd khang nén trung binh 800 kG/cm2,

LK TNKT28
TUYENIIC

LK NKT128

TUYEN IE LK NKT104

LK TNKT31

\Cat két]
21l,2m

c) Cot dia tédng dac ‘tru’ng

tiép theo 1a I&p cat két day trung binh tir 12 + 20m
(hinh 5c), cwdng d6 khang nén trung binh 1200
kG/cm2. Cung véi d6, tru truc tiép cla via than la
|&p bot két day, 6n dinh va clng vibng. Theo kinh
nghiém tai cac mé than ham 16 trén thé gidi, day la
moi trwdrng dat da thuan loi cho viéc truyén ap luc
va gia tang thém tai trong tir dia tang va dia hinh
bén trén, ciing nhw tap trung cac thanh phan &ng
suét theo phwong thang dirng va ndm ngang.

(3) Than via 6 va via 7 tai md Nam Khe Tam c6
khé néng tich lay va gidi phéng ndng lwong dan
héi cao

Toan bod ap lwc dia tAng va trong lwong ban
than clia cac I6p dat da clrng nén ép via than, két
hop véi cac rng suat cong hwdng do kién tao nhw
phan tich & trén tao ra gia tri ap luc rat 16n theo
hai chiéu trén va dwai 1én via than. Mat khac, than
tai md Nam Khe Tam c6 d&c diém cirng, mau den,
anh kim, phan 16p tr méng, trung binh dén phan
I&p day va cAu tao khdi, don, dé vé&, cé kha nang
tich luy va giai phong nang lwong dan hdi cao. Lic
nay via than nhw mét ‘chiéc 16 xo khong 1&” chiu
lwe va tich Iy nang lwong dan hdi tir ngoai lwc tac
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Ae - T611g bién dang ctia hé véch - via than - tru

| Ung suét o Ag = —As | dang
6 ol ky : Ag - Sy thay doi bién dang ciia da
Az =Ag+ A48 Ag, - Sy thay ddi bién dang cla than
—— Ag = 1 - k- DG cimg cua da
Ae 1+ E} k2- D6 climg cua than
D 5
7] U - Nang lwong giai phéng tir khdi da xung quanh khi nd than
oy S, Cl Upel” Ning lugng bi tiéu tan tir ving lth trit ning lwgng dan héi
e ks tmnﬂ than trong qué trinh xay ra nd than
Pivich & H 3 / k 0 vt - Néng luong bi tiéu tan trong than trudc khi xay ra no than
‘ /,/ S [ e Ning Tugng bi tiéu tn trong qua trinh xiy ta né than
! Via than ) /./ . - Ning lugng din héi con lai trong via sau khi xay ra nd than
P4 tru A i ‘ Hou - Ning lwong giai phong tit hé vdch-via than-tru trong
- ! } / ‘ qua trinh xay ra no than
Bién dang ¢ &€ 0 48 Biéndange

Hinh 6. Qué trinh nén ép va bién dang cia than @

dung. Khi ndng lwong dan héi dworc tich Ity da Ion
trong via than va dan dan vuwot qua gi¢i han bén
khi chiu tai trong, sé& xay ra hién twong bién dang
va pha hay khéi than ngay bén trong via (tw phat
nd) ho&c buc ra ngoai (khi cé mat thoang duwoc tao
ra do qua trinh dao 10, khai thac). D& hiéu rd qua
trinh bién dang, pha hay cta khéi than khi xay ra
hién twong nd than, xét hé co hoc vdch - via than
- tru. Qua trinh thay dbi (r\ng suét clia da duwdi tac
dung cla tai trong dwoc thé hién & bén trai va cua
than thé hién & bén phai db thi tai hinh 6.

Qua trinh thay déi tir n dinh sang mét én dinh
clia than co thé dwoc xac dinh theo 04 trang thai:
(i) trang thai AB, ca k, - d6 cieng clia da va k, - do
clrng cla than déu Icvn hon 0. D4t da xung quanh
cong trinh ngadm va than déu dang & trang thai tich
lu§ ndng lwong dan hdi, trudc khi than bi pha huy;
(ii) trang thai BD, dwdng cong trng suét bién dang
bat dau déc hon tir doan tuyén tinh chuyén sang
bién dang khong dan hoi va dat dinh & diém D.
Trong trang thai nay, k, gidm dan vé 0 va k, khong
ddi. Do do, dat da xung quanh dwdng 16 van dang
& trang thai tich luy nang lwong dan hoi, trong khi
dé khéi than bat dau chuyén tir bién dang dan hoéi
sang bién dang d&o. Cac dau hiéu thay ddi tr viéc
xuét hién niet tach va mé réng tang dan trong khoi
than, kém theo hién twong rung chan am thanh.
bay dwoc goi la giai doan trwéc khi pha huy; (iii)
giai doan DS, (ng suét trong than tiép tuc gidm
va méat dan kha nang chiu tai va k, chuyén dan vé
gia tri &m. Trong giai doan nay, hé co hoc vach
- via than - tru cé thé dat toi trang thai mat can
bang t&i han, cac hien twong déng Iwc hoc sé hinh
thanh va gay ra vu n than; (|v) giai doan SE, qua
trinh pha huy than dan dan gidm xudng va toan bo
hé co hoc chuyén sang trang thai can bang mai.

Trong trang thai nay, k, tang nhwng van nho hon
+ twong (ng véi thoi gian yén tinh sau vu nd than.

(4) Vi tri, huéng thi céng ctia duong 16 quyét
dinh kiéu dang phéa hidy guong 16 dao: Trong thuc
té tai mé Nam Khe Tam, cac duwdng 16 co thé dwoc
dao bam véach, bam tru hodc ndm tron trong via;
dao theo phwong nam ngang (cac dudng 16 doc
via) hodc dao vai géc dbc 16n (cac thwong théng
gi6 - van tai). Cac yéu tb nay sé quyét dinh dang
pha huy tai gwong 16 khi xay ra né than. Trong khéi
than bi nén ép va co gia tri tich 10y nang lwong dan
héi cao, phwong va hwéng tiép xuc gitra dwdng 1o
va (ng suét tap trung trong dia tang sé tao ra cac
vi tri va mtrc do nd than khac nhau tai gwong dao
16 (hinh 7a). Do d6, c6 trwdng hop chi xuét hién
tiéng nd phia trwdc guwong véi khodng cach tr 50
+ 100m, nhwng & mirc d6 nang hon xay ra hién
twong than vang tw gilba mat gwong, bén hong 16
hodc khu vwec néc 16 vao khdéng gian thi céng.

Khi géc déc duwong 16 thi cong tang, mirc do
xay ra nd than ciing tang theo nhw trong trwéong
hop dao cac 16 thwong thong giod - van tai cé goc
déc I6n. Biéu nay dwoc giai thich 1a do sw két hop
anh hwéng cla lwc trong trweng (g), theo do téng
nang Iuo’ng gidi phong tai mat gwong dwong 10 khi
xay ra né than duoc tinh theo cong thirc sau:

1
E, = Emve +gmgd

Trong do: E, - nang lwong giai phong tw khéi
than; v_ - van toc cla than vang, m/s; m - khoi
lwong than véng, kg; d - khoang cach di chuyén
cta khéi than, m. V&i g = 1, 0, -1 twong &ng véi
mdi trwdng hop dao 10: thuwgng théng gié - van tai
(hwéng thi cong tr dwdi 1€n trén), 16 doc via va 1o
ngam (hwéng thi cong tir trén xudng dudi) nhw
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y
v SR '
Ung suat
theo phuong
'l | thang diang
< =X
//,_(1_ X
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’// Q@» N\ 2 g3
74 (SQ/\\\ -
» / ( 6N 3
z Py
L Ung suat
6 7 phuong ngang

a) Huéng dao 16 so véi phurong (g suét

b) Céc dang né than tai guong

Hinh 7. Huéng thi cong cua dwong 1o dao
minh hoa tai hinh 7b. Nhw vay trong treong hop
thi cong duong 16 tlr trén xubng nang lvong gidi
phéng cla khéi than s& nhé hon nhiéu so véi khi
thi cong 10 thwong tir dwdi 1én, do d6 mirc d6 xay
ra né than cling nhe hon. Khi thi cong cac dudng
16 doc via (g = 0), s& han ché sy anh hwéng cta
lwe trong trudng, gitp gidm bét nguy co xay ra nd
than.

4. Nghién clru dé xuat giai phap ky thuat
dam bao an toan, hiéu qua trong dao 16 va khai
thac tai mé Nam Khe Tam

Theo két qua danh gia cho diém 16 yéu td dia
chét - k§ thuat mé &nh hudng chinh dén viéc xay
ra né than, mé Nam Khe Tam, Céng ty 35 duoc
xép vao loai trung binh v& mrc dd nd than. Dé
dam bado an toan trong qua trinh dao 16 va khai
thac, cac gidi phap ky thuat dé xuat ap dung cho
mé Nam Khe Tam bao gdm: (1) giai phap khoan
nd min d& tai da vach; (2) gidi phap khoan né min
gidm (ng suét trong via than; (3) giai phap khoan
cac 16 khoan dwong kinh 16n giam ap; (4) giai

phap nang cao kha nang chéng gitr dwong 16 va
(5) cac gidi phap khac nhw Iwa chon hop ly vi tri,
huwéng thi cong dwong 10. Trong d6, nhém nghién
ctru da phéi hop véi Cong ty 35 lwa chon ap dung
thtr nghiém phwong phap dw bao vung tap trung
&ng suét dwa trén do dac lwong phoi khoan va
giai phap khoan 16 min giam &ng suét trong qua
trinh thi cong thuwong thdng gié - van tai. Chi tiét
nhw sau:

4.1. Phwong phap dw bao, phat hién sém
khu vwe cé nguy co’ xay ra hién twong né than
tai mé ham 16 Nam Khe Tam

Do anh huéng ctia cac vung tap trung (ng suét
trwdc gwong 10, cac 16 khoan tham do 1an lwot di
qua vung bién dang déo, bién dang dan hdi va trng
suét tht sinh (yH) nhw minh hoa tai hinh 8. Luc
nay, lwong phoi khoan thuc té thu dwoc tir cac 16
khoan tham do dwoc xac dinh theo cong thirc B

1+
S, = ZﬂrgpcrvT‘u.
y
KyH |=======eu-s

ﬁ\

Origin stress
zone

1

. . 1
Plastic zone Elastic zone 1
i

1

Drilling hole

a) Sw phén bé (g suét truée guong

b) Céac vung xung quanh 16 khoan
I-vung nit né; ll-ving bién dang déo; lll-ving
bién dang dan hbi
Hinh 8. Vung tap trung (ing suét truée guong 10 B
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Trong d6: E - mdé dun Young cua than, p - hé
s Poisson, o, - gia tri (’ng suat trung binh theo
phwong thdng dirng trong dia tang.

Theo cong thirc néu trén, 16 khoan tham do di
qua khu vurc cé sy tap trung (rng suéat cang 16n thi
lwong phoi khoan thu dwoc thyc t& cang nhiéu,
didu nay phu thudc vao dac tinh co ly cla than
cling nhw d&c diém diéu kién dia chat k§ thuat mé
ctia tirng khu ve mé cu thé.

Céan ctr thiét bi hién cé cia mo, dé& xuat st
dung cac may khoan khi nén ma hiéu ZQS-3.5/2.0
véi choong khoan xodn rudt ga véi mii khoan
c6 dwdng kinh khoan $42mm dé khoan tham do
trwdc gwong trong qua trinh dao Io/khai thac (hinh
9).

(B & Rod : Optiona )

e Pl g 1000, 1200, 1500, 1800, 2000w

a) May khoan khi nén ZQS-2.0/3.5

-

b) Choong khoan xoan rudt ga
Hinh 9. Thiét bj khoan thdm do truéc guong

Déi véi cac gwong dao 16: tién hanh khoan téi
thiéu 02 16 khoan truéc gwong véi chidéu dai 06m.
DPéi véi gwong 16 cho khai thac: tién hanh khoan
cac 16 khoan truéc gwong véi khoang cach 5 +
10m theo chiéu déc 16 cho. Mirc d6 nguy co xay ra
hién twong nd than (d4) khu vie thi cong dwoc dw
bao dwa trén két qua so sanh lwong phoi khoan
thoat ra tir cac 16 khoan tham do (Q, kg/m) v&i

lwgng phoi khoan thoat ra cho phép (Qkr, kg/m)
dwoc xac dinh tuy thudc vao diéu kién tirng khu
vire. Chiéu dai 16 khoan tham do (L) dwoc thi cong
tr 1,5 + 3,4M v&i M la chiéu day via than khai thac.
Lwong phoi khoan thoat ra trong qua trinh khoan
tham do truéc gwong duoc thu theo tién dd khoan
tirng mét. Cac mirc d6 nhan biét nguy co xay ra
hién twong nd than (da) bang phwong phap khoan
tham do trwdc guwong nhw sau: mire do rat nhe va
nhe khi L > 3,4M va MO < MOkr, Q < Qkr; mtrc do
trung binh khi 1,5M < L < 3,4M va M0 > MOkr, Q >
Qkr; mrc @6 manh khi L < 1,5M va MO > MOkr, Q
> Qkr [4].

4.2. Giai phdp khoan né min giam wng suat
trong via than

Nguyén ly cla gidi phap nay la chd dong tao
ra cac “khe nt” trong khdi than nguyén nham giai
phéng trng suét tap trung trwdc guwong 16 bang
khoan nd min trong 16 khoan dai. Cac 16 khoan
dwoc thi cong tlr gwong 16, sau dé tién hanh “né
min om” tao ra cac vung nit né, dap v& (hinh 10),
da khéng gian can thiét dé giai phéng mot lwong

(a) (b) (ch

Fringe Levels
1.000e+00
8.000e-01 ]
6.000e-01 _
4.000e-01 _
2.000e-01

R E 0.000e+00 ]
Hinh 10. Sw phét trién cta cac hé khe nit xung
quanh 16 khoan giam trng suat
Trrde kb KM gidm ng suat
Sau ki KNI giam dng sudt

_ L& khoan

LE khoan : e 0L
Yen arong ” . Slarn ng suat
- EMC.
e ———
Ving nivt né » .
do KM dao 16 Wing nirt ne

Hinh 11. So dé nguyén ly khoan né min gidm (ng
suét tép trung trong via than
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I&n ndng lwong dan héi da dworc tich luy trudc khu
vire thi cdng. Trong trwdng hop nay, ap luc twa
tac dung 1én bién cong trinh ngdm sé dwoc “dich
chuyén” vao sau phia trong khéi da (hinh 11).

4.3. Trién khai dp dung the nghiém gigi

phdp tai mé Nam Khe Tam, Céng ty 35

Nhém thyc hién dé tai da phdi hop véi Cong
ty 35 - Téng Cong ty Dong Bac trién khai 4p dung
ther ngh|em phuwong phap duw bao vung tap trung
(ng suat va giai phap khoan 16 min gidm &ng suat
tai thwong thong gio - van tai mirc -320/-175 thudc
khu | via 7, day la dwdng 16 chinh phuc vu cong tac
théng gid, di lai va van chuyén vat liéu. Lo dwoc
dao bam vach vai tiét dién hinh vom S, =9,3m?,
chéng git bang vi thép SVP-22, bwo’c chéng
0,8m/vi, géc déc trung binh 27°; da thi cong duoc
30m (tinh t vi tri diém mé trén 16 doc via van tai
mrc -320). Dac diém diéu kién dia chat tai khu vuc
ap dung: via than cé chiéu day tir 3,0 + 4,0m, géc
dbc tlr 45 + 55°. Vach truc tiép 1a bot két co chiéu
day tir 4 + 6m; vach co ban la cat két cé chiéu day
tr 10 = 15m; tru via la 16p bot két hodc cat két mau
xam sang dén xam den.

(1) Xéc dinh vung tép trung (ng suét trudc
guong dao lo

- Cbng tac khoan tham do trwéc gwong (duoc
tién hanh dau méi chu ky dao 16): Trén co s& xem
xét thiét bi khoan hién c6 ctia don vi, lwa chon may
khoan khi nén cam tay ZQS-3.5/2.0 ¢ kha néng
khoan sau dén 6m va choong khoan xoén ruét ga
dworng kinh $42mm. Tién hanh khoan 02 16 khoan
tham do cé chiéu dai 5m/I&. Cac 16 khoan tham do
duwoc khoan nghiéng tir 40 + 45° so véi mat phang

nam ngang va theo hwéng thi cdng cla thwong
théng gié - van tai dé tham do mirc do tap trung
(ng suat trwéc gwong nhw minh hoa tai hinh 12.

- C6ng tac thu va do lwgng phoi khoan: véi méi
hiép khoan 01m, tién hanh thu va do lwong phoi
khoan thoat ra, ddng thoi theo déi bam gi¢ va ghi
két qua thu dwoc vao bang tdng hop.

Két qua ap dung thuwc té cho thay, khi khoan
tham do - thu phoi dau chu ky dao 10, tai pham
vi 02 mét dau lwong phoi khoan thoat ra trung
binh 3,5 kg/m, th&i gian khoan nhanh chi tir 1 +
2 phat/m. Tuy nhién, tr mét thir 2 + 3, dac biét
mét th&r 3 + 4 lwvong phoi khoan thu dwoc tang dot
bién, gap 4 + 5 lan so v6&i cac hiép khoan truéc,
ngoai ra xay ra hién twong dat choong khoan hodc
chodng khoan bj hat chat vao 16 khoan, déng thoi
lwong phoi than thoat ra c¢é hat min. O’ mét khoan
thir 4 + 5, lwgng phoi khoan gidm, than thoat ra cé
hat to va thé hon so v&i hiép khoan trwéece.

(2) N6 min gidm (g suét trong via than

Sau khi hoan thanh cbng tac khoan - thu phoi
dau chu ky, nap nd min gidm &ng suét tap trung
trwdc gwong cung véi qua trinh nap nd min tién
guong, v&i lwong thubc min 0,4kg/15. D& danh gia
hiéu qua clia cong tac khoan nd min gidm ng
suét, sau 01 chu ky tién d6 4,2m, tién hanh kiém
tra tinh trang khu vwc gwong 16 da nd min tién
trwdc va tiép tuc danh gia mire do tap trung ng
suét trudc gwong. Két qua cho thay, cac 16 min
gidm (rng suét chi tao ra cac vung nit né cuc bo
xung quanh 16 khoan, khéng lam anh hwéng mét
6n dinh dén duong 16. Bén canh dé, lwong phoi
khoan thu dwoc theo mdi mét khoan 6n dinh ti

MAT CATA-A

Ap lye truge guang dao 1o

MAT CATB-B

Cugc guong

i

o
7

Hinh 12. H chiéu khoan 02 16 khoan thdm do
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3,5 + 6,0kg/m, thoi gian khoan nhanh va khéng
con xay ra tinh trang ket choong khoan. Piéu doé
cho thdy, viing tap trung ng suét trwdc gwong
da duoc gidi phdng mot phan so véi trwde khi ap
dung giai phap. Chi tiét két qué khoan - thu phoi
khoan dau chu ky th&r nhat va th& hai xem tai hinh
13 + 14 va bang 1.

Két qua ap dung ban dau ddi voi gidi phap

==@==15 khoan s& 1

®— L3 khoan s& 2 Py

Thei gian khoan, giay

0-1 12 23 3-4 4-4,5
Hiép khoan, m

a) Thoi gian khoan, gidy

khoan né min gidm (ng suét trong via than da cho
thay tinh kha dung trong diéu kién mé Nam Khe
Tam. Thuc té cho thay, thoi gian khoan va thu phoi
tr 02 16 khoan thdm do trwéc gwong chi khoang
20 + 30 phut, cdng tac nap nd min gidm &ng suét
duwoc tién hanh ddng thoi véi cong tac nd min tién
guwong, do dé &nh hwdng khoéng nhiéu dén tién
do thi cong cha don vi. Chi phi sdn xuét tang 1&én

25

=y = ~
o ¢ =1

Lwong phoi khoan, kg

v

o

0-1 1.2 23 3-4
Hiép khean, m

4-4,5

b) Lwong phoi khoan, kg

Hinh 13. Két qud khoan thu phoi dau chu ky thir nhét (truée khi 4p dung)

e L3 khoaN 56 1 s L khoan s6 2

Lwong phoi khoan, kg
C P N W AU GON® OO

0-1 1-2 2-3 34
Hiép khoan, m

a) Thoi gian khoan, gidy

500 =
450 4
400 4
350 4
300 4
250 4
200 4
150 +
100 +
50 4
o)

—®— L5 khoan s8 1

~®—L8 khoan s& 2

Thei gian khoan, giay

o-1 1-2 2-3 3-4
Hiép khoan, m

b) Luong phoi khoan, kg

Hinh 14. Két qud khoan thu phoi ddu chu ky th hai (sau khi ép dung)

Bang 1. Téng hop két qua khoan thdm do thu phoi

i The&i gian khoan, phut Lwong phoi khoan thoat ra, kg

TT | Hiepkhoan | 5 4 hoan s6 1 | L6 khoan s6 2 | L& khoan s61 | L& khoan sé 2
| Trwée khi ap dung giai phap

1 0-+1 1,17 3 3 3

2 1+2 1 3 3,5 3,5

3 2+3 4 5 15,6 12

4 3+4 5 5 21,3 18

5 4+5 2 3 15 10

Il | Sau khi ap dung giai phap

1 0-+1 0,75 1 3,5 3

2 1+2 1,75 2 3,2 5

3 2+3 2 2,5 3,5 4

4 3+4 3,25 4 5 4

5 4+5 - - - -

KHCNM SO 6/2023 * CONG NGHE KHAI THAC HAM LO




THONG TIN KHOA HOC CONG NGHE MO M

Ray gia cudng néc va hong 10

MATCATA-A

Ray gia cuomg néc va hong 10
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Hinh 15. Giai phép néng cao kha ndng chéng git¥ duong 1o

khéng dang k&, vi mdi 16 khoan chi s dung tir
0,2 + 0,8 kg thubc nd/I6. Tuy nhién, thei gian trién
khai &4p dung thwc té chwa dwoc nhiéu, do do, can
tiép tuc nghién ctvu hoan thién giai phap phu hop
hon véi diéu kién md Nam Khe Tam. Ngoai ra,
nhém nghién ctru ciing da phdi hop véi Cong ty 35
ap dung thir nghiém mét sé giai phap téng cwéng
chéng gilr cho dwdng 16 thuwong théng gié - van tai
gdm: gidm buwéc chdng cla cac vi chdng duwdng
16, tr buéc chéng 0,8m/vi chi con 0,7m/vi; tang
cwong sy lién két gitra cac vi chéng bang cach
treo ray gia cwong noc, hdng 16 dwdng 16 (hinh 15)
nhdm t&ng mat do chdng gilr va kha n&ng chiu ap
lwe cha vi chéng.

5. Két luan

DPéi véi nganh mé Viét Nam, hién twong nd
than la van dé hoan toan méi trong nghién ctru ly
thuyét va thuc té san xuét, tuy nhién nhirtng ndm
gan day da chinh thirc xay ra véi tAn suét cao tai
mé Nam Khe Tam, Cong ty 35. Mac du mic do
xay ra nhe, nhwng da lam tang chi phl cho viéc
gia cb, stra chua duwong 10, gay 4ch tac san xuét
va c6 thé tiém an nguy co mat an toan. Trén co
s& tham kh&o kinh nghiém trén thé gi¢i va khao
sat thuc té két hop thu thap cac tai liéu lién quan,
nhém nghién clru da danh gia tdng hop cac yéu
t6 anh huwdng dén qua trinh hinh thanh hién twong
nd than tai mé Nam Khe Tam bao gém dac diém
dia hinh, dia mao, c4u tric dia tAng dat da, dac
diém kién tao va khi md. Trén co sé& do, xac dinh
nguyén nhan hinh thanh va xay ra hién twong nd
than tai mé Nam Khe Tam trong th&i gian qua. Bén
canh d6, da phéi hop véi Cong ty 35 trién khai ap
dung thir nghlem phuwong phap dy bao vung tap
trung &ng suét truéc gwong va giai phap khoan 16

min gidm trng suét tai thwong thdng gié - van tai
murc -320/-175 thudc khu | via 7. Két qua ap dung
ban diu cho thay, gidi phap ky thuat twong dbi
hiéu qua trong viéc gidm (rng suét tap trung truéc
guwong 16 dao, ddm bao an toan. Trong thdi gian
t&i, ngoai viéc tiép tuc ap dung va hoan thién giai
phap ndi trén, don vi ¢ thé ap dung cac gidi phap
khac nhw tang cuwong chéng gitr, bd sung gidi
phap khoan nd min d& tai da vach hoac khoan céac
16 khoan dwérng kinh Ién gidm ap trong via than.
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A THONG TIN KHOA HOC CONG NGHE MO

Research on, determination of the cause of coal explosion and proposal of
applying technical solutions to ensure safety and efficiency in excavation and
mining at Nam Khe Tam mine - Company 35

Dr. Duong Duc Hai, Dr. Nguyen Ngoc Giang, Eng. Nguyen Duc Quan
Vinacomin - Institute of Mining Science and Technology
Eng. Nguyen Ngoc Binh - Company 35 - Dong Bac Corporation

Abstract:

The phenomenon of coal explosion has been occurring with a high frequency at Nam Khe Tam mine,
Company 35 — Dong Bac Corporation, which poses a potential risk of unsafety during the production
process, while up to now there has been not a appropriate solution to this dangerous phenomenon.
On the basis of consulting world experience, surveying, collecting actual documents, drilling to take
samples and experimenting to determine the physical and mechanical properties of coal (rock) of the
strata, the research team has determined the cause which made the coal explosion phenomenon at Nam
Khe Tam mine in recent times, and at the same time proposed and tested technical solutions to ensure
safety and efficiency in excavation and mining at the unit.
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CAC GIAI PHAP GIAM PHAT THAI BUI VA KHA NANG UNG DUNG bOI
VOI PUONG VAN TAI TAI CAC MO LOQ THIEN VIET NAM

Tom tit:

ThS. Pam Cong Khoa
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tiap: TS. Luu Vian Thuc

Bui néi chung va bui trén dwong mé néi riéng la chdt phdt thai khéng mong muon. Bui thuong gdy
ra bénh vé hé hap va than kinh. Theo cdc bdo cdo danh gid tdc ddng moi truong, tai cdc moé khai thic
10 thién, bui phat thai tai hau hét cac khdu cong doan, mirc do lon nhat tai khdu van tai (trén 90 %).
Khi thoi tiét khé hanh va dwong khéong dwege tudi nueée, nong dé bui khi 6 t6 chay véi toc g trung binh
15 km/h cé thé dat t6i gia tri 110 ug/m3 va cé kha néang lan ra cdc cong trinh doc tuyén dwong 6 t6 véi
ban kinh 10=200 m. Pé giam phat thai bui tai cdc mé khai théac 16 thién, Bai bdo tong hop cdc gidi phdp
gidam bui trong khdu van tai mé da img dung thanh céng tai cdc mé 16 thién trén thé gidi va dé xudat mot
s6 gidi phdp phit ho cho cdc mé 19 thién tai Viét Nam.

1. Co’ ché phat sinh bui va cac yéu té anh
hwéng dén lwong phat thai bui trén dwong van
tai mo

Mat dwdng van tai mé thwong cu tao tir vat
liéu tai chd, khong trai nhwa. Phat thai bui tv cac
con dudng nay la qua trinh cac hat vat chat kich
thwdc nhé do lyc tac dong clia cac phwong tién
van tai lén mat dwong va gié lam bui bay vao
khoéng khi. Lwgng bui phat thai tir mét mat dwdng
mé phu thudc vao hai yéu té co ban:

- Kha nang bi x6i moén cla I&p mat duwdng trong
qua trinh hoat déng;

- Tinh an mon cua céac tac dong ma Iop mat
dwdng phai chju.

Do d6, hiéu qua cla cac bién phap kiém soat
duwoc ap dung dé gidm bui phat thai tir duwéng van
tai md phu thudc vao viéc thay ddi mot hodc ca hai
yéu té nay.

-

—
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Kha nang mot hoat déng tao ra bui phu thudc
vao mot sé yéu td, bao gém:

- Cac hoat ddng co hoc lién quan;

- Lwong nang lwong truyén vao vat liéu;

- Quy mé va thoi lwong (tan suét) cia hoat
dong.

Cac tac dong co hoc do lyc tac ddng va ma sat
lam gidm kich thwéc hat va phéng vao khéng khi.
Trong qua trinh di chuyén cla cac phuong tién
van tai tao ra cac dong xody réi cuc bod cé van tbc
I&n, cudn bui phat tan ra méi trwong. Céc co ché
nay dwoc md td nhw sau: Lwc tac dong clia cac
banh xe lam bong bat cac hat co6 kich thuwéc nhd
kém lién 1&t (Hinh 1) ddy cac hat ra khoi bé mat
duwong (Hinh 2).

Cac yéu td chinh anh hwdng dén lvong phat
thai bui do hoat dong van tai tao ra trén duwdng van
tai moé bao gém: Van téc xe, sé banh xe trén mbi

———
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Hinh 1. Bong bat mét dwong do luc tac dong cua hoat dong van tai

®

Hinh 2. Phat thai bui do Iurc tac ddng cua ba

e

nh xe
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xe, phan bd kich thwéc hat, d &m mat duwong,
chiéu roéng 16p, chiéu dai dwdng khong tréi nhua
va lwu lwong giao théng. Anh huéng cu thé cla
hirng yéu té nay nhw sau [3]:

- Téc d6 xe: Sy phat thai clia cac hat co kich
thwdc nhd hon 2 micron ty |& thuan véi tbe do xe,
trong khi nhirng hat cé dwdng kinh nhé hon 10
micron ty |& thuan v&i binh phwong téc dd xe.

- S6 lwong banh xe: Bui tao ra do phwong tién
di chuyén trén dworng cép phéi ty 1& thuan véi sb
lwong banh xe.

- Phan bé kich thwéc hat mét duong: Ty 1é cac
hat & trang thai lo Ir'ng xap xi béng ty 1& cac hat c6
kich thwéc < 100 micron c6é trong dat mét dwong.

- D6 &m bé mat: Khi do dm cua cbt liéu mat
duong tang 1én, lwc két dinh gitra cac hat dat tang
lén va téc dd tao bui giam.

- Chiéu rong 16p: Xe c6 16p rong hon gay ra
lwong khi thai bui I&n hon trén méi 16p. Dwéi cung
mot tai trong, 16p kép lam bong bat mat dwéng cao
hon trén doan dwéng thdng va thap hon trén doan
duwdng cong so véi lbp don rong.

- Lwu lwvong giao théong: Lwong phat thai bui
tang khi lwu lvong giao thdng tang.

2. Anh hwéng cuda bui va hién trang mirc do
phat thai bui trén dwéng van tai tai cac mo 16
thién

2.1. Anh hwéng cua bui

a) Anh huéng téi strc khée:

Bui trong khong khi 1a mét nguy co dang ké
ddi voi strc khde con ngudi. Cac bénh phd bién
do bui mé Ia: Phdi nhiém bui (silico, antraco, ...),
bénh dwéng hd hap, bénh ngoai da, bénh dwéng
tiéu hoa.

- Bénh phdi nhiém bui 1a do hit thé phai bui mé
(bui da, bui than, bui khoang, bui amiang, bui kim
loai,...) trong mot khoang théi gian twong déi dai,
dan dén phdi bj xo, suy gidm chirc nang ho hap.

- Bénh dwérng ho hép Ia do cac bui da va bui
khoang san cé géc canh sac nhon lam rach viém
mac, gay viém mdi, tiét nhidu niém dich, hit the
khd, dan dén viém teo miii, gidm chirc nang loc va
gitr bui cia mdi, gay ra bénh phdi nhiém bui. Bui
crdbm, asen gay viém loét, thing vach mdi vung
trwdc sun 14 mia. Bui mangan, phét phat, bicromat
kali, s&t, gay bénh viém phéi, lam thay déi tinh
mién dich sinh hoa cta phdi. Bui uran, cdban,
crém,... ¢é tinh phéng xa gay ung thw phéi.

- Bénh ngoai da gay ra do mét sé loai bui (nhw
ddng,...) tac dong vao cac tuyén nhon, lam cho da

bi khd, gay ra cac chirng nhiém trung da, trirng
c4,... dan dén viém da kho chiva.

- Bénh duwdng tiéu hdéa do cac bui da, bui
khoang sac nhon, khi tréi xudng da day thi gay
viém loét, va lam rdi loan tiéu hoa.

b) Anh huéng téi sw an toan:

Khi lwgng phat thai bui qua lén, cac phwong
tién tham gia lwu théng trén dwdng sé bi gidm tam
nhin gay nguy hiém vé an toan. Bui tich dong trén
mat dwong lam gidm lwc ma sat, tdng mire dé tron
trwot, tang dd mai mon 16p xe va dwong. Trong
cac hoat dong khai thac md, sw hién dién cua cac
hat min c6 thé 18 mot mdi nguy hiém dang ké vé
an toan véi cac su cb nhu tw chay do bui than va
chay kho dw triv.

¢) Anh huéng t6i kinh té:

S& dung bién phap kiém soat bui thich hop
c6 thé mang lai loi ich v& mét kinh té. Viéc gia
cb méat duwong tdt hon sé gidm hao mon cét liéu
mat dwéorng, do do, gidm chi phi bao tri va thay thé
vat liéu dwong. Ngoai ra, van tai trén dwong it bui
sé tadng nang suét, gidm muc tiéu thu nhién liéu.
Gidm Ivgng bui phat thai cling lam gidm hao mon
thiét bi va may moc.

d) Anh huéng dén canh quan méi truong:

Bui phat thai lam ban nha clra, cac phuong
tién lwu thong, thwc vat va con nguwoi, tao hinh
anh x4u cho méi twdng. Cac san phadm kiém soat
bui bén virng va than thién véi méi trudng thweng
dwoc danh gia cao.

2.2. Mdrc d6 phat thai bui trén dwong van tai
tai cac mo I6 thién

M& 16 thién v&i dac thu la phai van tai moét lwvong
I&n @4t da thai va khoang san tlr moong khai thac
ra bai thai va vé khu ché bién. Cung dwéng van tai
khéi lwong nay tir vai km dén vai chuc km, phan
I&n 13 trén nhirng con dwong xay dwng béng vat
liéu tai chd khong tréi nhwa. Khi thoi tiét khd hanh
va khéng duoc twdi nwdc kip thdi, lwvong bui phat
thai sé& rat Ion (Hinh 3), vot mirc cho phép nhiéu
lan.

3. Cac giai phap giam phat thai bui trén
dwong van tai moé va kha nang rng dung cho
cac mo 16 thién tai Viet Nam

3.1. Cac glal phap giam phat thai bui phé
bién tai cdc mé 16 thién trén thé giéi

Dé giam phat thai bui, tai cac ma 16 thién trén
thé gi6i thworng ap dung moét vai hodc déng bo cac
nhém gidi phap sau:

- Nhém giai phap giai quyét c&n nguyén ngudn
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Hinh 3. Bui phéat thai trong qua trinh van tai mad

tao bui bao gdm viéc thay dbi vat liéu, két cau 16p
mat tao ra mat dwdng co ty 1& hat min thap hon,
lién két chat ché hon, gidm mirc @6 mai mon trong
quaé trinh van chuyén;

- Nhém giai phap truyén théng do 1a twéi nuwdce:
S dung xe phun twéi thwong xuyén (10+15 phat/
chuyén) hodc béat ct khi nao lwgng bui phat thai
qua murc.

- Nhém gidi phap hé tro bao gdm viéc tao cac
tworng chan gié, gidm bui bang cay xanh hoéc cac
vat liéu nhan tao.

Ngoai ra, thdi gian gan day trén thé gi¢i da
nghién ctru, ché tao va st dung cac loai phu gia
theo hwéng gilr Am va tang kha nang dinh két cac
hai vat liéu trén dwdng cap phéi. Két qua ap dung
thuc té da mang lai hiéu qua dang ké ca vé mat ky
thuat (gidm phat thai bui) va tiét kiém chi phi so v6i
chi st dung nworc.

a) Cai tién vat liu mat duong maé:

Cac hat lo Itrng trong khéng khi mét khoang
thoi gian twong ddi dai thuwong cé dweng kinh <
30 pym va lwong thanh phan hat nay ty lé thuan voi
mec d0 mai mon cla vat liéu mat dwong. Thanh
phan hat min trong cét liéu (sét, cat min 2+75 um)
quyét dinh kha nang bi mai mon cia mat duong.
Tuy nhién, thanh phan hat nay ciing déng vai tro
dé lién két cac phan kich thwéc 16n hon trong cbt
liéu, néu khong co6 vat lieu nay, mat duong sé
nhanh bj bong bat lam tang kha nang lam héng
16p va lyc can I&n cao.

Ban chat va sw phan b kich thwéc hat cla vat
lieu mat dwong van tai mé cé anh hwdng co ban,
khong chi dén xu hwéng hinh thanh bui ma con
dén mot sé hw hdng quan trong khac. Theo R.J.
Thompson vat liéu l&p mat dwoc lwa chon nhw
minh hoa trong hinh 4, dwa trén cac théng sb cta
san phadm co ngét (Sp) va hé sb phan loai (Ge)
dwoc xac dinh trong cac Coéng thirc [4]:
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Chém lop mip mé
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Hé so cap phoi Ge

=== Vang 1- Vat liéu ly twéng
Vung 2- Vat liéu chap nhén duoc

Hinh 4. Yéu céu ky thuét cda Sp va Ge

Tich co pgét: Sp =LSx Py .5 (1)

Hé sb cap phoi:

Ge = (P26,5 _Pz)xPAfjs 2)

100

Trong do: LS- d6 co tuyén tinh, %; P ., Paes
P Pyos lan lwot 1 phan trdm mau lot qua sang
0425mm 26,5 mm, 2 mm va 4,75 mm.

Ngoai 02 dac tinh Gec va Sp, vat liéu lam I&p
mat phai ddng thoi thda man cac tinh chat khac
dap ng yéu cau ky thuat nhw trinh bay tai bang 1.

b) St dung nuéc dé gidm bui:

Nwéc hoat ddng bang cach bao quanh va két
dinh cac hat lién k&, khién cac hat trd nén kho tach
r&i hon. Thoi gian hiéu qua tr Y+ phat dén ¥ gidy
tuy thudc vao thoi tiét, vat liéu mat dwong va luu

KHCNM SO 6/2023 * CONG NGHE KHAI THAC LO THIEN



3 THONG TIN KHOA HOC CONG NGHE MO

Bang 1. Cac can nhac lwa chon vét liéu I6p méat duong

Tac doéng dén chirc nang dwéi . £ . s | Phamvi | Tac dong dén chirc nang
L oax Lz Thoéng so vat liéu . . Cex &
pham vi dé xuat cho phép trén pham vi dé xuat
G‘|arr] do tron trevot nhwng dé bi ran Tich co ngét 85200 Ta?g doé ban’ va’ kha nang
va hdéng chong truot wét kém
Tang da roi, nép gdp va kha nadng |~ « . . Tang kha nang lam 16n xén va
hw héng 16p Hé so cap phoi 20435 11ha nang chéng trwot kho kém
Giam do ban nhung vat lieu 101 88 | 1y g 1+ 0,4+0,6 |Tang phat sinh byi
bi bong tréc
Tang d6 léong léo Gidi han chay (%) 17+24 | D& bj bui ban, gidm x&o tron
Téng do léong léo Gi¢i han déo (%) 12+17 | D& bj bui ban, gidm xao trén
(?la tdng xu hwdéng bong tréc, long Chi sb déo 48 DeA’ bi bam b’L_JI va kha nang
Iéo chong truot wét kém
Kha nang giao théng trong thoi tiét . . P
am w6t kém, xéo tron, bién dang|CBRngam &98 % | oo ;:Qﬁuk:igig? t"hr;gggk’r‘]g' nmé°n”'
qua mirc va x6i mon chéo. Bao tri | Mod AASHTO . R i 9
A giao théng
chuyén sau
D& bao tri, than thién voi xe va |Kich thuoc hat téi Be mat hoan thign kém sau khi
khéng bj héng I6p da (mm) 40 bao gu’o’ng, nhiéu 0 ga va Iop
’ co thé bi hw hai

lwgng giao théng.

Giai phap nay don gian va thuan tién nhat dé
gidm bui. Tuy nhién, trong thoi tiét nong hoéc kho
hanh, nwéc ¢ thé nhanh chéng béc hoi chi trong
vong 10 phat. Vi vay, phwong phap nay chi cé tac
dung trong th&i gian ngén, bui lai béc 1én gan nhw
ngay lap tirc, doi héi phai twdi [ap lai thwong xuyén
v&i mat do day. Ngoai ra, phwong phap kiém soat
bui nay tén nhiéu céng strc, nhién liéu, bao tri thiét
bi twdi va gay ra tinh trang thiéu nwéc ngdm cho
con nguoi.

Hon niva, viéc twdi nwéc qua nhidu lam tang
chi phi van hanh va lam chay nhao vat liéu mém,
tham tri tao dong chay tran trén mat dwong, tao
bun va rira tréi cac phan lién két min hon ctia mat
dwdng, gép phan lam tang nguy co tron trwot khi
tham gia giao thdong. Cac vi tri vat liéu mat duwong
c6 Sp cao, twéi nhidu cé thé tao thanh cac 6 ga
nhoé (dwdng kinh 3-7 cm) lam mat dwdng bi mai
mon nhanh hon. Vi vay, twéi thwong xuyén &
khoang 0,3+0,5 L/m2 hiéu qua hon so v&i twoi
nhiéu nwéc khong thuweng xuyén.

c) Mot sé giadi phép tang hiéu qua twéi nudc
giam bui:

- St dung thanh phun va voi phun dwoc gén
gan mé&t dwong, dé twéi dworng déu hon, nhe hon.
S dung voi phun dang swong dé tang dé pha,
gidm ngédm nwéc. Ap dung hé thdng kiém soat liéu

lwong va kiéu phun (cAn cé may bom tich hop bod
diéu khién toc d6) dé duy tri mat d6 khoang 0,25-
0,5 litm2/1an phun.

- Ap dung kiéu phung ngat quéang, ddo nhau
- tirc 12 phun nwéc trén mot doan véi chidu dai
nhét dinh (15+20 m) sau d6 ngét quang mot doan
khéng phun véi chiéu dai twong tw (Hinh 5). Lwot
sau sé phun tai cac doan nay, ngét tai cac doan da
phun lwot trede.

e e e
Hinh 5. So' dé phun nuéc kiéu ngét quang

- Ap dung cac phadn mém quan ly, hé théng
didu khién ty dong cong tac twéi nwéc dap bui,
gitip gidm twéi chdng 1an, téi wu hoéa viéc st dung
phwong tién (thoi gian phun). Hinh 6 mo ta giao
dién moét hé thédng quan ly nhw vay, trong d6 thé
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Khu vwc dwéong déc, vat liéu mat dwdng kém
ma sat

Tw déng giam lwu lwong phun

Khu vipe dwéong bang, d nguy hiém cao, mat
dwdrng ma sat tot

Tw dong tang lwu lwvong phun

MINE SITE ALPHA
() MAIN WATER TRUCK [#
25 v 0.2 mevm
womar WATR 4 WD
LCR
() SMALL WATER TRUCK [#
15 mvh 0-3 mm/m o)
R 4 0»

OVIRRIDE LEeR

(W
g ¥ o
[ f N i TR
B Gl W

Welcome kay. | Accosst | SignOnt [ L0

_e i

Hinh 6. Giao dién phadn mém quén ly cong tac phun nuéc ADE EcoSpray cta Uc

Bang 2. Cac san phdm han ché phét thai bui duong

Nhém san pham

Cac san pham, phu gia kiém soat bui

Nuwéce

Nuwéc thai mé hodc bd sung nwéc mat tw nhién

San pham hat nwéc

Dung dich mudi canxi clorua, nwéc mudi magié clorua, natri clorua

San pham tlr diu md

Nhi twong nhwa dwong, nhwa dwong cutback (nhwa duong 18ng), dau bui,
nhi twong nhiwa dwong cai tién

San pham hiru co phi

dau md dong vat, dau thuc vat

Polyme sinh hoc dwa trén lignin nhwa, nhi twong dau cao, mat dwong, mo

San pham dién hoa

Enzyme, s&n pham ion, diu sulfon héa

San pham Polyme
tong hop

Polyvinyl axetat, vinyl acrylic

Phu gia d4t sét Bentonit, montmorillonit

hién vi dia ly va lich st lwu lwgng phun nwéc.

d) Céc giai phap hé tro:

Phwong phap lywa chon vat liéu I&p nhw trinh
bay & muc a cho mat duéng tdi wu vé chire ndng.
Tuy nhién, khéng thé loai bd hoan toan thanh phan
hat min vi yéu cau la chat gén két cac thanh phan
hat I&én hon. Hon nira, van tén tai mot lwong vat
liu roi vai trén cac dwong trong qua trinh van tai
mé. Vi vay, mét dwong van tai mé ludn ton tai kha
nang phat thai bui ra méi trwong. Dé giam luwong
phat thai bui, mot s6 mé 16 thién trén thé gidi da ap
dung céc giai phap hb tro sau:

- Phi méat dwdng bang I&p méng cé chét lwong

cao hon trén vat liéu hién c6 hodc gia c6 mat
dwong bang cach tron cac phu gia gan két va xi
mang;

- Tron phu gia, héa chat vao nwéc tudi lam
tang kha n&ng gitr &m (cham bay hoi nwéc) cla
vat lieu mat dwong nhadm kéo dai thdi gian chu
ky tuwoi. Mot sé s&n phdm han ché phat thai bui
duwong dwoc tbng hop ta bang 2.

Téac dung, diéu kién sir dung cac phu gia khac
& Bang 2 dwoc mb ta tém tat trong Bang 3.

3.2. Cdc giai phdp giam phat thai bui tai cac
mo 16 thién & Viét Nam

Dé giadm phat thai bui, hién cac mé 16 thién &
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Bang 3. Kha nédng st dung cac loai phu gia giam bui

Cac san pham

Céc san pham khéc

Néi dung Muéi hit 4m | Lignosulphonates San pham géc qéu mé va (déu me sulphonate
nhwa dwong héa, san pham ion,
polymer va enzyme)
Piéu kién | Phu thudc vao Duy tri hiéu qua trong | Nhin chung c6 hiéu qua, bat | Noi chung cé hiéu
khihau [dd &m twong |thoi gian kho kéo dai | ké khi hau nhwng sé c6 & ga | qua, bat ké khi hau.
ddi va kha nang | véi dd dm thap. (dwong kinh nhd) trong thoi
thoat nwoc cua tiét Am wot noi ham lwong
mat duwong. hat min cao.
Trong thoi  ky
khé han lién tuc
véi dd dm tuong
ddi thadp muébi it
tac dung.
Diéu kien |Puoc  khuyén |Puoc khuyén nghi|Hoat dong tét nhat véi ham | St dung déi voi vat
vé vat nghi st dung véi [str dung & nhirng |lwong hat min thap (< 10 % |liéu co6 Pl 8-35, gidi
lieuldp |[dd min bé mat|noi cé hat min cao [hat < 0,075 mm). St dung |han d& min 15-55 %
mat vira phai (tbi da|(@én 30 % hat <|cac sd&n pham cé d6 nhét | hat < 0,075 mm. Hiéu
10-20 % thanh|0,075 mm) trong|thap trén vat liéu hat min |suat cd thé phu thudc
phan hat < 0,075 | cét liéu ddm chéat va | dac, cac san pham co do | vao khoang vat dat sét
mm). Khéng phu | khdng cé vat liéu roi. | nhdt cao hon trén vat liéu | (enzyme).
hop voi vat liéu roi, lién két kém.
c6 dé min thap
hodc san pham
c6 dé co ngot
cao (Pl cao CBR
thap).
Kha n&ng | Chay nhao trong | Tét nhat nén trén véi | Yéu cau nén mong chéc|San pham tron cung
bdotriva |diéu kién &m |cdt liéu khi xay dwng [chan va cha y dén d6 am |voi cbt lieu khi xay
tw stra wot. CaCl, dé du’g‘yng. Vat liéu sajm khi lu Ién. Téc d& cham, ban | dwng. Khé béo tri-lam
chira phun hon. S |pham c6 dd co thap | kinh quay vong hep sé gay | lai.
dung trén vat liéu | c6 thé bi nit va ubn | ra hién twong trwot - khong
c6 dd6 co thép |khi phuong tién van |ty stra chira ma cé thé sira
c6 thé bi nat, 16i | tai lwu théng véi toc | chiva tai ché.
I6m khi phwong | d6 cao. C6 xu hwéng
tién van tai lwu | xd léch khi thoi tiét
théng véi téc dd | khd - khéng tw phuc
cao. Hién twong | hoi.
niet co thé tw stra
chira.
Kha Tran ra mwong |RO ri khi mwa néu | it rd ri ra bén ngoai ma tén | Hiéu qud phu thudc
nangrd |khi twdi  qua | khong duwoc xt ly tot. | dw lau dai trong nén dwong. |vao kha nang trao
riraméi | mirc hodc nwéc | Dan dan oxy hoa va doi cation clia vat liéu
trvdng mwa. Twdi ldp |thdi ra mbi trong. mat. Téon dw lau dai
hodctdn |lai nhiéu 1an c6 | Twéilap lai nhiéu lan trong nén dudng.
dw trong | kha nang ton duw | cé khd nang ton dw
déat trong dét. trong dét.
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Cac san pham

Céc san pham khéc

qué néu mat dwong
cé it vat liéu min
hodc cé qua nhiéu
s6i roi trén dwdng.

min cao cé thé
tr& nén tron
triot khi wot. Co
thé xay ra van dé
an mon.

N ~Aw B R > AR A A > LY A >
0l dung Muébi hat am | Lignosulphonates San pham goc (.:Iau fmo va (deu mo sulp;hor_rate
nhwa dwong héa, san pham ion,
polymer va enzyme)
Binh luan [Ham Ilwong hat | it hodc khéng hiéu [Lau dai - hiéu qué hon & | it hodc khéng hiéu qua

vung khi hau khé. Co thé
gay ra hién twong phan I&p
sau nhiéu 1an phun lai, d&c
biét 1a & nhitng noi chra
nhiéu hat min (> 15 % hat <
0,075 mm)

néu vat liegu cd ham
lwong hat min thép
ho&c c6 séi roi trén bé
mat. Yéu cau thdi gian
bdo dwéng.

Ghi chu: Pl (Plasticity index) - Chi s6 déo; CBR (California bearing ratio) - Strc chju tai California, %

Viét Nam van st dung phwong phap truyén théng
la twdi nwoc trén khai trwong, bai thai va dwdng
van tai trong md. Cac mé than Ién vang Cam pha
hién trong bién ché cé tir 7+15 xe chuyén dung
ch® nuwéc twdi dwong. Vao mua khd hanh, lwgng
xe nwéc thuwong hoat ddng hét cong suét, tuéi voi
tan suat day dac (45+60 phuat/lwot). Vi vay, cé thé
thdy Cong tac twdi dwong dap bui trén cac méd
16 thién Viét Nam & mét viéc tbn nhiéu thoi gian,
nhan Iyc va chi phi. Ngoai ra, cac mé con ap dung
cac gidi phap hé tro nhu: Trdng cay xanh tai cac
vi tri cho phép hai bén dwong vao khai trudong dé
giam phat tan bui; Rira va che chan (bang bat) cac
xe ra khdi khu viec ranh gi¢i quan ly mé. Cac giai
phap nay da dem lai hiéu qua rat nhat dinh viéc
han ché bui phat thai ra méi treong [1].

3.3. Kha nang trng dung cua cdc giai phdp
giam bui déi véi dwong van tai mo tai Viét Nam

Céc giai phap gidm phat thai bui bang cac loai
phu gia da dwgc nghién clru va ng dung thanh
céng mang lai hiéu qua tai mot sé mé & cac nuwéc
c6 nén coéng nghiép mé phat trién trén thé gidi.
Trong diéu kién cac md 16 thién tai Viét Nam, ngoai
cac gidi phap da va dang ng dung, dé xuét mot
sb giai phap gidm phat thai bui kha thi nhw sau:

1) Lwa chon va tdi wu héa thanh phan hat vat
liéu xay dwng Iop mat: Day la gidi phap cét 16i,
khéng chi gidm phat thai bui tir ngudn gbc gay bui
ma con mang lai mét mat dwong ém thuén hon,
giam tiéu hao 16p, nhién liéu, vat tw, nhan cbng,
phu tung thay thé, gép phan tang nang suét, giam
gia thanh khai thac mé. Giai phap nay cé wu diém
la st dung vat liéu tai ché 1a cac loai dat da thai
clia mo, nghién va phdi tron thanh cip phéi voi
thanh phan c& hat mong mudn. Tuy nhién, viéc
tdi wu thanh phan c& hat mat dwong chi nang

cao chéat lwong mat dwong chir chwa gidi quyét
dwoc triet dé van dé phat thai bui va cac hu hong
mat dwdng. Dé thuc hién gidi phap can dau tw hé
thdng nghién dap tap trung hodc di déng va céac
may lu dé lu I&n mat duong;

2) Phéi tron phu gia va cac chat gan két nhuw
voi, xi mang vé&i cbt liéu dé gia c6 méat dwong tai
cac tuyén duong cb dinh: Gidi phap nay cé wu
diém la lam ting kha nang lién két cbt liéu I&p mat
dwong bang cac chat két dinh khi viéc lwa chon
thanh phan hat vat liéu da t6i wu nhung ban chét
van 13 cac hat roi rac xép lién khit véi nhau, dé bi
bong bat khi cé lwc tac ddng. Nhwng, dé thwe hién
giai phap can dau tw hé thdng thiét bi cao boéc,
phdi tron. Dong thoi, phai nhap phu gia gan két voi
gia thanh twong déi cao;

3) Phéi tron phu gia v&i nuwéc twdi dudng:
Duwéi cac tac dung cla phu gia nhu: HGt 4m tw
khéng khi, gitr &m trong I&p mat, lién két cac hat
min sé kéo dai thdi gian tac dung cia nwéc. Tw
do, giam mrc d6 phat thai bui va mat dé twaéi trén
cac dwdng van tai moé. Tuy nhién, gidi phap nay cé
nhuwoc diém la phai nhap cac loai phu gia co gia
thanh cao do hién nay trong nwéc chwa c6 don vi
chuyén san xuat phu gia phuc vu cho nganh mé.

4. Két luan kién nghi

Dé gidm phat thai bui, tai mot sé6 mé 16 thién
trén thé gidi da ap dung dong bod cac giadi phap
bao gbm viéc lwa chon, tdi wu héa thanh phan hat
va gia cb &p vat liéu mat dwdng; bd sung phu gia
phdi tron véi vat liéu I6p mat trong qua trinh xay
dwng dudng va pha tron phu gia vao nwéc dé tusi
dwong dinh ky nham kéo dai thoi gian tac dung
cla nwac... Viéc ap dung cac gidi phap nay da cho
thay hiéu qua ré rét cad vé mét ky thuat, an toan,
mai trwdng va chi phi khai thac mo.
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Trong diéu kién khai thac & tai Viét Nam, hoan
toan c6 thé ng dung cac gidi phap nay dé gidm
phat thai bui do qua trinh khai thac dé ting nang
suét, tdng mirc d6 an toan, gidm tac dong xau dén
moi tredng va gidm gia thanh khai thac.

O Viét Nam hién chwa c6 cac don vi chuyén
san xuét phu gia cho xay dwng va bao tri dwéng
mé, khi nhap khau sé co gia thanh cao do chi phi
khau nhap va van chuyén, do d6 lam gidm hiéu
qud, tham tri tang gia thanh khai thac maé. Vi vay,
can tiép tuc nghién ctru theo hwéng noi dia hda,
tw san xuét cac loai phu gia phu hop c6é gia thanh
thdp st dung cho coéng tac gidm phat thai bui
dwdng van tai mo.
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Solutions on reduction of dust emission and applicability to transportation roads
at open pits in Vietnam

MSc. Dam Cong Khoa - Vinacomin - Institute of Mining Science and Technology

Abstract:

Dust in general and dust on mine roads in particular are unwanted emissions. Dust often causes
respiratory and neurological diseases. According to environmental impact assessment reports,
in open pits, dust is emitted at almost all stages of the process, with the greatest level occurring at
the transportation stage (over 90%). When the weather is dry and the road is not watered, the dust
concentration can reach a value of 110 ug/m3 when a car runs at an average speed of 15 km/h and it
is likely to spread to structures along the road with a radius of 10 ~ 200 m. To reduce dust emissions
in open pits, this article summarizes solutions to reduce dust in the mine transportation that have been
successfully applied in open pits around the world and proposes some suitable solutions for open pits
in Vietnam.
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KET QUA THU NGHIEM CONG NGHE NO MIN SU DUNG THUOC NO
KHONG CHIU NUGC TRONG TUI NILON TAI KHU VUC PAT PA NGAM
NUOC

Toém tit:

TS. Poan Viin Thanh, KS. P§ Vin Triéu
Vién Khoa hoc Cong nghé Mo - Vinacomin
TS. Trin Dinh Bio

Truong dai hoc Mo - Dia chat

Bién tap: TS: Luu Vin Thuc

Pé ddnh gid hiéu qua ciia cong nghé nap thuoc né khéng chiu nwée trong tii nilon tai khu viec dat da
ngam nuoc, thuc hién né thir nghiém tai cac bai né véi tinh chat dat da, diéu kién thuy van khac nhau
trén khai truong mo than Cao Son. Két qua thir nghiém la co sé xdy dung quy trinh céng nghé né min
khu viee dat da ngdm nuwde, ting bude iing dung réng rdi két qua nghién ciru trén cdc mo than 19 thién.

1. bat van dé

Theo Quy hoach téng thé vé nang luong quéc
gia thoi ky 2021 + 2030, tAm nhin dén ndm 2050
cla Thu twéng chinh phd. San lwgng than nguyén
khai khai thac thac dwoc tai cac mo than 10 thién
tr nay dén nam 2030 dat san lwgng tir 16,5 + 19,5
triéu tan, twong ng khédi lwong dat béc khodng
145 + 175 triéu m3n&m, tap trung chd yéu tai cac
ma than 16 thién vung Quang Ninh.

Dé dat dwoc san lwong theo ké hoach, cac mé
phai tiép tuc m& réng va khai thac xudng sau, kéo
theo lwong nwdc mat va nwéc ngdm chay vao
mé I&n, sé lam gia tang ty & thudc nd chiu nwéc.
Theo sb liéu théng ké tai cac mé than 16 thién trong
nhirng nd3m qua cho thay: Ty 1& thudc nd chiu nuéc
(TNCN) st dung hién nay ctia cac mo than vung
Quang Ninh tr 40 + 60 % va c6 xu thé gia tang véi
tbc do hang nam 8 + 15 %. Da sb cac bai min cé
ty 1& TNCN trung binh 30 + 50%. Nhirng khu vuc
tang khai thac gan day mé thuong co diéu kién
dia chét thay van phtrc tap, ty 18 TNCN c6 thé [én
dén 70 + 100 %. Hién tai, gia thanh TNCN khoang
29.000 d/kg, cao gap 1,6 lan thubc nd khong chiu

nuwdc (TNKCN) cé gia thanh 17.360 d/kg.

V&i cong nghé st dung TNKCN trong tui nilon
s& giam mot phan chi phi vat liéu nd tai khu vuc
dat da ngam nuwoc. Tuy nhién, céng nghé trén sé
tiém &n cac nguy co vé nuwéc xam nhap vao lvong
TNKCN do buc, rach tui nilon, lam mét tac dung
ctia thudc nd. Do do, viéc thwe hién nd thtr nghiém
la can thiét dé danh gia hiéu qua ctia cong nghé dé
xuét, lam co s& dé xay dwng quy trinh nd min khu
vuwc dat da ngam nuwéc.

2. Giai phap thiét ké tai nilon dé bén co hoc
cao

Tui nilon s& dung nap TNKCN trong 16 khoan
chtra nwéc can phai dap (rng 03 tiéu chi sau: (1)
Giilr trang thai 6ng khi chira lwgng thuéc nap trong
16 khoan; (2) Han ché buc thanh tdi sau hinh thanh
c6t thubc dwa vao thanh 16 khoan; (3) Ngan nwéc
ngam tr day tui sau nap thudc trong tdi nilon.

Theo d6, mot sd nghién ctvu da lwa chon d,=
0,8 + 0,854, [4] dé dam bao an toan cho cong tac
nap. San pham thiét ké tai nilon cla Cong ty MTI
[3] cung c&p san pham tui nilon dang 6ng dai dung
cho cdng tac nap thubc cé dac tinh nhw bang 1.

Bang 1. Thiét ké tui nilon theo théng s6 sén pham cta céng ty MTI

T Puwong kinh 16 khoan, | Pwong kinh tai nilon, Do day tui,
mm mm mm

1 165 135 0,15

2 250 200 0,15+0,3

3 270 240 0,15+0,3

4 310 280 0,15+0,3
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Hinh 1. Thiét bi kiém tra do bén kéo

Hinh 2. Thiét bi kiém tra do bén xé

Béng 2. Két qué thi nghiém co hoc cta tui nilon 2 I6p

Kidm tra d6 ban | Dan dai caa tui D6 bén xé cua theo N .
Loai tui kéo. MPa trong kiém tra do theo thi nghiém Kiem tra kha
nilon ’ bén kéo, % Elmendorf, g nang:hcpong dam
ung,
MD ™ | MD D MD D 99
Nilon 2 lop 13,61 | 14,73 95 190 2.150 1.960 1.150

(*Ghi cha: MD- Hwéng kéo doc theo hudng may; TD- Hwéng vubng géc voi may)

Do bén co hoc cac chuyén gia MTI khuyén cao
véi tai nilon dang 6ng d& dam bao an toan cho
cong tac nap nhw sau: (1) Do bén kéo: 13,0 + 15,0
Mpa; (2) d6 bén xé: 1.900 + 2.200 g; (3) do dan
dai: 90 + 200 % [3].

Do d6, ké thira kinh nghiém thiét ké& tui nilon
dang éng s dung cho cong tac nap thuéc trén,
Iwva chon tui nilon cé dwdng kinh dtdi = 200 mm
cho 16 khoan san xuét dwéong kinh d = 250 mm. Bé
dam bao do bén co hoc va 03 tiéu chi dat ra, tui
nilon 2 1&p v&i d6 day mbi lép m = 0,15 mm dwoc
lwa chon va kiém do bén kéo, dd bén xé bang thiét
bi chuyén dung (hinh 1, 2).

Két qua thi nghiém trén tui nilon 2 I&p xem
bang 2.

Két qua thi nghiém trén tdi nilon 2 I&p phu hop
véi théong sb dd bén co hoc duwoc khuyén céo cla
MTI. Cho nén, thiét ké tai nilon 2 16p, do day mdi
I&p m = 0,15 mm |4 thiét ké tai nilon dwoc 4p dung
cho céc bai né thtr nghiém.

3. Thir nghiém cac céng nghé né min tai
khu vwc dat da ngam nwéc

3.1. Vi tri thde nghiém

Mé than Cao Son la mét trong nhirng mé than

16 thién I&n cla tap doan TKV. Tinh dén thoi diém
31/12/2022, md dat cdng suét khai thac dat trén
3,76 triéu tan than nguyén khai, twong &ng voi
khéi lwong dat boc trén 38,6 triéu m?, day sau nhat
& murc -140 m tai moong Trung tam Cao Son.

Theo ké& hoach khai thac cia mé than Cao
Son, bwéc sang giai doan Il cia dw an, mé tap
trung boéc dat khu vc Bong Cao Son, Trung Tam
Cao Son va mot phan Nam Cao Son.

D4t da khu vire boc thudc nhém khé nd va rét
khé nd (f = 10 + 13), chiéu cao muc nwéc thay ddi
tr 1 + 15 m. Trén co s& do, lwa chon 09 khu vuc
nd thir nghiém nhw hinh 3.

3.2. Két quéa thir nghiém

a) Céng tac khoan tai bai né thtr nghiém:

Cong tac khoan dwoc thiwe hién béi may khoan
xoay cau CBLL 250 theo théng s mang khoan
duwoc lap trén co s& phwong an khoan ndé min két
qua nghién ctru ctia Dé tai “Nghién clru hoan thién
céng nghé nd min tai khu vwc dat da ngam nuwéc
tai cac mo than 10 thién vang Quang Ninh”.

Két qua theo ddi khoan tai khu virc @t da ngam
nwéc (hinh 4) véi do kién cb dat da f= 10 + 12,5
trén 09 bai nd thtr nghiém nhw sau:
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Vi tri thir nghiém 07

Vi tri thir nghi¢m 06

Vi tri thir nghigm 05

}

Vi tri thir nghiém 04 /

Hmh 4. Theo déi cong tac khoan tai bai né thir ‘ Hinh ‘ Cong tac khao sat d/eu kién nworc trong /o
nghiém khoan
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- Thoi gian cho 1 mét khoan twr 4,59 + 547
phut;

- Nang suét k¥ thuat khoan dat 55 + 60 m/ca.

C6 thé thay viéc ap dung may khoan xoay cau
tai khu vwc dat da ngam nwéc ddm bao ndng suét
khoan theo dinh mirc clia TKV [1].

Mot yéu té quan trong dé xac dinh pham vi ap
dung coéng nghé l1a chiéu cao mwc nwéc, diéu kién
thanh 16 khoan va cutng do trao déi cla nwédc
trong 16 khoan (0,5 < v < 2 m/ng.dém).

V6&i phwong phap dw bao twong déi cwdng do
trao ddi ciia nwéc trong 16 khoan clia Hiscock [2],
thwe hién do chiéu cao muc nwéc tai 2 thoi diém
cach nhau tir 12 + 16 gi, xac dinh dwoc 91 16 co
diéu kién phu hop dé thuc hién nap thtr nghiém
TNKCN trong tui nilon (hinh 5).

b) Céng tac nap thtr nghiém:

Dwa trén phwong an nap dwoc Iya chon voi
cbng nghé nap TNKCN trong tui nilon, céng tac
thwc hién nap nhw hinh 6.

VEN 08 OG CONG N4 0 - sy
HQ CHIED KN THy NGHIEM
§0: 04 MHCKNMTN - TGS

Mty 22 thing  na 255

BETil 009.2021, QGHBKHCN

Hinh 6. Thurc hién nap véi cbng nghé nap
TNKCN trong tdi nilon
a) Chuén bj vat néng déy tui; b) Chla phén ph/a
trén cda tui; c¢) Nap thubc, mbi né, day né

Két qua cong tac nap TNKCN trong tdi nilon
cho thay:

- Viéc ap dung nap theo phwong an nap lwa
chon khéng phat sinh sw ¢é van, xodn va buc tui;

- Thoi gian thi cong v&i cong nghé nap TNKCN
trong tui nilon d&dm bao thoi gian thi cong cla céac
bai nd, thoi gian nap trung binh 3 phut 38 giay;

- Mat d6 nap binh quan dat 30 kg/m.

¢) Danh gia chét luong béi né thir nghiém:

Chét lwgng bai né thir nghiém trén cong nghé
nap TNKCN trong nui nilon cing cac céng nghé dé
xuét nap th&r nghiém xem hinh 7.

Chét lwong déng da nd min ther nghiém nhw
sau:

- Cong tac nap nd, nd min dwoc thuwe hién ding
quy trinh ki thuat, d@m béo an toan cho cac bai nd,
khéng c6 hién twong min cam;

- Béng da sau nd co kich thuwéc gon, chiéu cao
déng da thay ddi tir 1+2 m so v&i dia hinh ban dau;

- C& hat trén bé& mat déng déu; c¢& hat trung
binh phu hop véi BBTB xuc béc - van tai tai bai
nd thtr nghiém, ti 1&é da qua c& ddm bao theo quy
dinh ctia TKV.

Téng hop cac Chi tiéu chi yéu cta bai nd thir
nghiém xem bang 3, 4.

4. Xay dwng quy trinh né min khu vwc dat
da ngam nwéc

Qua viéc trién khai thyc té thi cong tai 09 baind
th&r nghiém, quy trinh cong nghé né min khu vuc
dat da4 ngam nwéc nhw so dd hinh 8.
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Hinh 7. Chét lwong déng da tai bai né thir nghiém
Bang 3. Chi tiéu chi yéu cua bai né thir nghiém 01 + 05

- Ky | Pon Gia tri
TT | Chi tiéu .a . — — — — —
hiéu| vi | BaiTNO1 | BaiTNO2 | B3 TNO3 | BaiTNO4 | BaiTNO5
CBDD CBDD CBDPD CBDPD CBDPD
MXTLGN | MXTLGN E | MXTLGN E | MXTLGN E | MXEKG E
4 | Muc dich E=12m? | =6,7 m*khi | =6,7 m®khi | =12 m® khi | = 10 m? khi
nd khivantai | vantailién | vantailién | van tailién | van tailién
étc‘)q’o’n hop 6 t6 — hopd6td— | hopo6tb— | hop 616 —
thuan bang tai bang tai bang tai bang tai
2 Ig‘i'q?n'a” 15/9/2023 | 16/9/2023 | 20/9/2023 | 22/9/2023 | 22/9/2023
Chiéu cao
3 | cotnuoc L m 3+8m | 3+10m 3+12m 3+9m 5+12m
trong 16 n
khoan
4 |Chitieu 1 hgme | 037 0,48 0,49 0,39 0,41
thudc nd
Do kién cb
5 | aitda 1 f 11 12,5 12,5 12 12
Suét pha
6 | dabinh S | m¥m| 451 41,4 41,3 39,5 42,0
quan
buwong
7 | Kinhco d m 0,51 0,38 0,38 0,45 0,43
hat trung b
binh, m
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Bang 4. Chi tiéu chd yéu cta bai né thir nghiém 06 + 09

Y Gia tri
TT| chitieu | XY | Pon _ _ - —
hiéu | vi Bai TN 06 B3i TN 07 Bai TN 08 Bai TN 09
CBDD CBDD CBDD CBDD
MXTLGNE = | MXEKGE = | MXEKGE= | MXTLGNE
Muc dich nd 6,7 m3 khivan | 10 m3 khivan | 10 m3 khivan | =6,7 m3khi
tailien hop 6 | tailién hgp 6 | tailién hop 6 van tai é‘t(“)
t6 - bang tai to - bang tdi | t6 — bang tai don thuan
2 H:g' glan no 03/10/2023 | 04/10/2023 | 05/10/2023 | 06/10/2023
Chiéu cao
3 | cotnude L m 3:14 3:9 3:8 3:8
trong 16 n
khoan
4 | Chitiu q | kg/m? 0,53 0,36 0,36 0,46
thudc nd
Do kién cb
5 | qdtda 1 f 12,5 10,5 10,5 12
g |Suatphada | o | 0 426 36,2 35,77 4723
binh quéan
Buwdong kinh
7 | c® hattrung d, m 0,38 0,39 0,38 0,44
binh, m

Quy trinh cdng nghé ndé min khu vyc dat da
ngam nwéc gom 6 bwdc chinh sau:

Budc 1: Khdo sat DCCT, BCTV, lap ho chiéu
khoan;

Buwdc 2: Kiém tra dc tinh cta nwéc trong 16
khoan;

Buwdc 3: Lap hd chiéu né min;

Buwdc 4: Chuén bj vat tw, thiét bi phuc vu cong
tac ndé min;

Bwdc 5: Thi céng nap nd véi cac loai hinh cong
nghé ap dung trén bai né;

Buwéc 6: Kiém tra chat lwong ddng da sau nd
min.

Viéc xay dwng quy trinh cdng nghé la buwédc
quan trong trong viéc danh gia, ap dung cong
nghé phu hop véi diéu kién nuoc trong tng 16
khoan cu thé, dé nang cao hiéu qua né min tai cac
khu vwc dat da ngdm nwéc khi cac mé khai thac
xudng sau.

5. Két luan

Két qua thu thap dwoc tlr qua trinh thue hién
céng nghé nd min st dung TNKCN nap trong tui
nilon tai cac bai nd th&r nghiém, cho thay: Céng
nghé nap ddm bao thoi gian thi cong trén bai nd,

phuong an nap dwoc Iwa chon khéng phat sinh sw
¢ van, xoén va buc tui, dm bao an toan trong viéc
st dung TNKCN khu vyc dat da ngam nuéc. Chéat
lweng nd min chung tai cac bai nd thé nghiém phu
hop véi DBTB xuc bbc - van tai tai, ti 1& da qua c&
dam bao theo quy dinh cta TKV. Vé&i két qua thir
nghiém trén 1a co s& can thiét d& hoan thién va
&ng dung céng nghé trong thuc té san xuét.

Tai liéu tham khao:

[1]. Pinh mirc lao dong va nang suat mot sb
thiét bi chu yéu khai thac than 16 thién (Téng giam
déc Tap doan Cong nghiép Than — Khoang san
Viét Nam ban hanh theo quyét dinh sb 2798/
QDTKV ngay 31/12/2015), Tap doan Céng nghiép
Than — Khoang san Viét Nam, 2015;

[2]. Kevin M. Hiscook, Victor F.Bense (2021),
Hydrogeology: Principlé and Practice, Bleckwell
Science Ltd (1e, 2005); John Wiley & Sons Ltd
(2e, 2014);

[3]. Mtigroup (2018), The cost savings,
productivity gains and safety bebefits delivered
by the blastshieldTM system provide a valuable
reduction in drill and blast costs;
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Results on testing the water-resistant explosives loading technology in plastic bags
in hydrated rock areas

Dr. Doan Van Thanh, Eng. Do Van Trieu - Vinacomin - Institute of Mining Science and Technology
Dr. Tran Dinh Bao - Hanoi University of Mining and Geology

Abstract:

To evaluate the effectiveness of the technology of loading water-resistant explosives in plastic bags in
hydrated rock areas, test explosions were performed at blasting sites with different rock properties and
hydrated conditions on site at Cao Son centre area, East of Cao Son and South of Cao Son areas of Cao
Son coal mine. The test explosion results are the basis for evaluating the effectiveness of the proposed
technology, gradually wide application of the research results in open pits.
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NGHIEN CUU THU'C NGHIEM PQ ON PINH CUA THAN CO CUONG PO
THAP SAU KHI LAM AM VA CAC TiNH CHAT CUA NO

Tom tit:

TS. Than Van Duy, ThS. Pham Van Quan
Vién Khoa hoc Cong nghé Mo - Vinacomin
TS. Lé Quang Phuc

Truong Dai hoc Mo - Dia chat

Bién tap: TS. Nhit Viét Tuin

Tinh chdt co Iy cia than la mét trong cdc yéu té quan trong gdy ra hién twong truot 16 gwong than
trong qud trinh dao 16 va khai théac lam anh hwéng nghiém trong dén an toan san xudt. Via than s6 14-5
mé than Khe Cham la via than c6 ddc tinh cwong dj thap, “than mém” dién hinh. Céc két qud nghién
cteu thue nghiém do on dinh ciia than ¢é cuwong do thdp sau khi lam am va cdce tinh chat ciia né cho thcfy
liee dinh két va dé on dinh ciia khoi than tang dan tie dé am 1,1 % (3¢ am tw nhién) dén dé am 15% (d¢
am toi wu), sau dé giam xuong khi dg am 20 + 25% (do am bao hoa). Khi sir dung nueée cé cho phu gia
NaCl, gid tri cwong do dinh két ciia than tang 1,3 + 1,9 lan so voi két qua thu dwoc khi sir dung nuée
thong thuong. Nhw vdy, cé thé tang d on dinh ciia than mém bang cach tang dé am trong né dén dé am
16i wu. Bang cdach nay, cé thé giam chiéu rong ciia ving phd hity déo trén mdt guwong khai thac, han ché
sw ¢ 16 gwong va tut noc 10, tang tinh hiéu qud khai thdc va an toan lao dong.

1. bat van dé

Trwot 1& gwong than va da vach (hodc tran
than) vao khéng gian 16 cho thwdng khéng cé sy
canh bao rd rang, sap 16 trong thdi gian ngan, anh
hwéng nghiém trong dén hiéu qua khai thac, gay
héng hoc thiét bj, thiét hai vé kinh té va de doa an
toan lao déng ctia cdng nhan. Theo thdng k&, gan
mdt nira sd vu tai nan lao ddng trong nam 2012
& cac mé than hdm 16 cta Trung Quédc Ia do sap
dd 16 v&i 459 ngudi thwong vong [1]; & Hoa Ky
giai doan nam 1999 + 2008 c6 hon 5.940 nguwi bi
thwong, 75 ngwoi tlr vong va 13.774 vu khéng gay
thwong tich [2]; & Viét Nam giai doan 1995 + 2019
sap db 16 chiém hon 35% [3] cac vu tai nan. Dé xir
ly hau qua cla sw cd, 16 cho co gi¢i hda & via sd
11 mé than Ha LAm da ngirng hoat déng 1én dén 2
tuan (nd3m 2019). Wéc tinh thiét hai kinh té khodng
140.000 USD méi ngay & 16 cho co gi¢i hoa [4].

Theo cac nghién ctu [5-6], cac yéu td chinh
anh hwéng dén sap dé than vao khéng gian 16 cho
la: didu kién dia chéat (cAu tao via than, tinh chét
da bao quanh, dd sau khai thac v.v.); tinh chat co
ly ctia than; ap lwc md; tbc d6 di chuyén cda 1o
cho; cAu trac vi chdng; chidéu cao khau va chiéu
day thu hdi I&p than néc. Dé kiém soat sw én dinh
cta khdi than trén gwong 16 cho va khu vy khai
thac, rat nhiéu nghién ctru vé déc diém va kj thuat

kiém soat sy mét 6n dinh cda via than da dwoc
thwe hién. Mot sb tac gid da nhan thay réng ving
pha hiy déo & phia trwdc clia gwong than khi tang
chiéu cao khau gwong 16 cho ré rang la 16n hon
rat nhiéu so véi 16 cho cé chiéu cao gwong khau
nhd [7]. Tinh chat phan manh, gidm dinh két va &
guwong than cling da dwoc nghién ctru bdi Wu va
céng sw [8]. M6 hinh phén tich lyc tac dong lén
guwong than va co ché pha hdy né ciing da dwoc
nghién ctu [9]. Trén co s& dé ho phat hién: dudi
tac dung cua ap lwc twa, gwong than bi bién dang
va ép trdi vé phia khong gian 16 cho'. Tai vi tri khéi
than nam trong viing (rng suét cuwc dai, cac vét nit
xay ra & phan trén clia gwong than & do cao 0,35
lan chiéu cao gwong khai thac va sau do tat ca
gwong than bj v& ra.

Trén co s& lam ré cac yéu té anh huwéng dén
s méat 6n dinh ctia gwong than théng qua cac két
qua nghién ctru, nhiéu giadi phap ky thuat dwoc dé
xuét nhdm tang cwdng sw 6n dinh cla gwong than
trong qua trinh khai thac 16 chg da dwoc thyc hién
nhw: phun ép hda chét, phun ép nuéc, xt Iy sy ¢
tut I& bang thanh nhoi va xép cii gb. Ky thuat hién
trwdng cho thay viéc phun nwéc va héa chét vao
via than c6 thé cai thien mot sé tinh chat co ly cia
than va ngdn ngtra tai nan. Diéu nay da dwoc ap
dung thanh céng & nhiéu ma than trén thé gidi [10]
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cling nhw & Viét Nam tai mé than Khe Cham, Ha
Lam, v.v. Nhw vay, tinh chét co ly cGa than mém
ciing la mét trong nhivng yéu té rat quan trong gay
ra hién twong trwot I& gwong than trong dao 16 va
khai thac.

Dé nghién ctru dac tinh co hoc clta than cé
d&c tinh cuwong d6 thap “than mém”, nhiéu tac gia
da thwe hién nghién ctru thue nghiém vé do bén
va bién dang cla than véi cac ham lwong nwéc
khac nhau. Th& nghiém nén mau than cia Md
than Luling & Hoai Béc, Trung Qubc dwéi cac do
4m khac nhau dwoc thye hién bang thiét b ba truc
TSZ10. Va ngwdi ta nhan thay rang do két dinh va
dd bén cat cua than cé thé dwoc cai thién bang
cach bom nwéc hop ly vao than [11]. Cac thk
nghiém nén mét truc va ba truc clia mau than tai
M6 than Tan Trang T& & Hoai Nam, Trung Quéc
trong cac diéu kién ham lwong nwéc khac nhau
cling da dwoc thuc hién. Két qua cho thay déc tinh
cwdng do va bién dang cta than cd lién quan dén
ham lwgng nwdc va cwong do cla than tang Ién
sau khi bom nuwéc hop ly [12]. Cac nghién ciru,
xac dinh géc néi ma sat trong cta than va ham
lwvong nwdc khac nhau ciling da dwoc thye hién
[13]. M&i quan hé gitra goc nghi va tinh lwu déng
ctia bot than ciing nhw sy gén két gitra cac hat
da dwoc thdo luan. Nguwoi ta cling nhan thay réng
cac tinh chét co ly ctia than mém c6 thé dwoc cai
thién dang k& sau khi phun nwéc, didu nay co tac
dong tich cwec dén viéc kiém soat dd 6n dinh cla
khéi than. Tuy nhién, co' ché phun nuwéc dé tang
dd 6n dinh cla khéi than van chwa ré rang. Pac
biét déi v&i cac via than mém tai bé than Quang
Ninh - Viét Nam van chwa dwoc nghién clru théa
dang. Vi vay, trong nghién ctru nay da tién hanh
thi nghiém va phan tich anh huéng do 6n dinh cla
khéi than sau khi lam &m trén mé hinh; xac dinh do
bén nén don truc va lwc dinh két théng qua cwédng
dd khang cét & cac do &m khac nhau cta than.

2. P6i twong va phwong phap nghién ciru

Via than sb 14-5 & md than Khe Cham la via
than cé dac tinh cworng d6 thap “than mém” dién
hinh dwoc danh gia cé dac diém hinh thai - ciu
trac rat phire tap. Via cé nhiéu nép udn, dit gay
va bién dong I&n vé chiéu day (tr 0,2 + 38,8 m,
trung binh 5,7 m) va géc déc via (tr 3 + 60°, trung
binh 27°). Trong qua trinh khai thac va dao 10 tai
via than sb 14-5, thwdng xuyén xay ra cac sw cb
tw sap I& gwong va noéc 1o v&i quy mod Ién, anh
hwéng nghiém trong dén an toan san xuét. Vi vay,
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than tai via 14-5 ciia mé than Khe Cham dwoc
chon dé nghién ctru trong céng trinh nay.

Cac mau than duworc l1ay & do sau 260 + 300 m.
D& duy tri d6 Am tw nhién, mau than dwoc cho vao
tui chéng Am ngay sau khi 14y ra khai via.

Cac nghién ctru dwoc thwe hién trong phong
thi nghiém vé cac tinh chat co ly va sy pha hiy da
tai Dai hoc Mé Sankt-Peterburg, LB Nga va theo
cac phuwong phap cla ho.

b) Guwong than
Hinh 1. Hinh dang téng quét cta than duoc &y ra
tir via than sé 14-5, mé than Khe Cham

3. Két qua nghién clru mét sé tinh chatco' ly
cua than trwéc va sau khi lam am

3.1. Xdc dinh mét sé tinh chét co’ly cua than

Khi quan sat bang mat thwong, than ¢ mau
xam den, khdi than c6 sé lwong Ién cac 1&p méng,
hau nhw khong cé su két dinh trong than nén né
cwe ky dé v&. Than cé ddc diém gion, nhe, kich
thwéc trung binh cda tirng hat dao déng tir 0,2 dén
35 mm. Kich thwéc tdi da cla tirng hat than riéng
Ié khong vwot qua 30 + 35 mm, ty |1é cac hat nhw
vay trong tdng khéi lwong mau khong vuot qua
2% (hinh 1).

Cac tinh chét co ly phirc tap cla than da duoc
xac dinh theo tiéu chuén ctia Nga nhw: dd 4m cla
than theo phwong phap say khd dén trong lwong
khong ddi (GOST 5180-2015); mat do cla than
(GOST 5180-2015); cac théng sb vé cuwong do
bam dinh, géc nodi ma sat xac dinh theo bang sang
ché sb 2521116 cla Lién bang Nga “Phuwong
phap xac dinh tinh chat co hoc clia da va vat liéu”.

Céac mau than duoc thue hién thi nghiém nén,
kéo va uén mét truc trén may thi nghiém nén va



Hinh 2. May thi nghiém nén va kéo mét truc .
SDM2.5 (Durc)
kéo SpM 2.5 (Bwe). Lwc ti da la 2,5T ,(hinh 2).
Keét qua thi nghiém xac dinh tinh chat co' ly cua
mau than: do bén nén mét truc thay doi ttr 11 + 48

kG/cm2; dd bén kéo mot truc ttr 3,4 + 18,7 kG/cm?;
lwc bam dinh 6,8 + 20 kG/cm?; ty trong than 1,31
+ 1,38 g/cm?; géc ma sat trong tir 8,5 + 16,8°; do
&m tw nhién cla than thay ddi tir 0,8 = 1,3% va ty
trong than 1,31 + 1,38 g/cm?® [18,19].

3.2. Xdc dinh Iwc dinh két cta than sau khi

lam 4m

Lwe dinh két ctia than dwoc xac dinh théng qua
gi6i han lyc cét theo dinh luat Coulomb [15]. Thiét
bi cat gébm hai hdp gb hinh vuéng cé canh 100
mm, cao 50 mm (hinh 3). H6p phia dwéi dwoc cd
dinh trén ban bang kep vit, hop phia trén cé thé
di chuyén theo phwong ngang duéi tac dung cla
tai trong cat ngang. Dé loai bé ma sat gitra hai
hop, ngudi ta st dung miéng dém nhwa day 1 mm
trong qua trinh tao mau va né duwoc thao ra trwdc
khi tién hanh thi nghiém cat. Than dd vao thiét bj
cat va dwoc nén chat thanh ting Iép day 5 mm dé
dat mat d6 1,31 g/cm?®(hinh 4).

DPé thwc hién nghién ctu, 09 thir nghiém cét
dwoc thwe hién cho méi mau than & cac gia tri
khac nhau cua tai trong nén thang dung N. Tt do,
véi moi cap tai 0, Nnguoi ta tim thay gia tri cwong
do cat twong wng T, (hinh 5)

Qua trinh ngh/en ctru: O méi gia tri d6 Am cua
than (1,1%; 5%; 7%; 10%; 15%; 20% va 25%), 0
lan thtr d6 bén cét dwoc thwe hién & cac gia tri ta|
trong thang dwng la 100 kPa, 200 kPa va 300 kPa.
Tai mdi gia tri cha tai trong thdng ding, 03 thir
nghiém da dwoc thwe hién. Trén co sé gia tri trung
binh ctia 03 Ian thir nghiém, xay dwng dd thj vé sy
phu thudc ctia kha ndng chéng dich chuyén téi da
vao (rng suéat nén tiéu chuan theo phwong thdng

Iy

i .
% Oﬁpﬁiﬁr‘ apVHIma ﬁ

Hinh 3. Thiét bi xéc dinh lurc dinh két cua than
N — e nén; T — luc cét; A — Dién tich mat cét

ngang ctia mau

Hinh 4. Qua trinh thuc hién thi nghiém xéac dinh
d6 bén céat cta than

T
A Ty <02<03

e

- L H -
_T Pe=CIge | Op a; s 7] (2
< .

i

Hinh 5. Bé thi biéu dién sw phu thudc cua strc
khéng cét vao dé I6n (ing suét nén thang dimng
0 — (g suét phap; T — ung suét cat; ¢ — géc ma

sét trong; ¢ — luc dinh két
ding, ttr do xac dinh lwc dinh két C & cac gia tri do
&m cua than (hinh 5).
Trong céac thi nghiém, hai loai nwéc da duoc
st dung lam dm than: 1am &m than b&ng nuwéc
théng thuwong va nwéc co thém phu gia NaCl.
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Hinh 6. Anh huéng ctia d6 4m than dén luc dinh
két cta “‘than mém” [14].
1- dbi v&i nuée ¢6 phu gia; 2- dbi véi nuée théng
thuong

Két qua thi nghiém xac dinh cwong do bam
dinh cta than théng qua kha nang khang cét cho
thay, lwc dinh két cia than tang dan t do dm
1,1% (d6 &m tw nhién) Ién 15% sau do giam xudng
khi d& dm 20 - 25% (d6 &m bao hoa).

T biéu db hinh 6, vé mat tuyét déi lwc dinh két
clia than tang tir 2,9 kPa & dd am 1,1% lén 23,9
+ 29,2 kPa & d6 am 15% va gidm xudng 7,9 kPa
& d6 Am 25%. Khi st dung nwéc cé cho phu gia
NaCl gia tri cwerng d6 dinh két ca than tang 1,3 +
1,9 1an so vé&i két qua thu dwoc khi st dung nwédc
théng thuong [14].

Két qua thi nghiém nghién ctvu lwc dinh két ctia
than phu thuéc vao do Am cda no phu hop véi cac
nghién ctru ly thuyét vé van dé nay. Khi bom nuéc
vao via than, lwc dinh két tang Ién do nuwdc bao

IS M

phu xung quanh cac hat than dwéi dang mot mang
mong tlep xuc gan dd dé biéu hién lwc phan tkr
dan dén sy lién két cta tlrng hat riéng 1é thanh moét
khéi than 6n dinh. Khi I&p chét 16ng bao boc cac
hat than cang mong thi khoang céach gitra chung
cang nho va tac dung cla lwc bam dinh phan t&
cang manh. Vi vay, khi d &m cla than téng lén
20 - 25% (d6 &m b&o hoa) dan dén d6 day mang
nwéc tang lén, Iwc bam dinh gidm.

3.3. Nghién ctru énh hwéng dé 6n dinh cua
khéi than sau khi lam a4m trén mé hinh

Cac nghién ctvu vé anh hwdng dd am ctia than
dén d6 6n dinh cta né phia trwédc 16 cho (guwong
va tran than) dwoc thwe hién trén mé hinh cé dang
hép hinh chir nhat, kich thwéc 390 x 680 cm (hinh
7), cho phép tai tao cac tinh huéng dién hinh phat
sinh & cac giai doan khac nhau trong qua trinh
16 cho' khai thac: khi khédu than; khi 16 trén; khi di
chuyén gia chéng. Ty 1é md hinh 1:40.

Viéc thtr nghiém mé hinh & méi do 4m cla than
(1,1%; 5 %; 7%; 10%; 15%; 20% va 25%) dwoc
thwe hién qua 06 giai doan. Tai méi giai doan,
bwéc di chuyén van diéu tiét tran than thu lai 2
cm, twong &ng v&i diéu kién thwe té 0,8 m béng
véi chiéu rong khau gwong (hinh 7). Trinh tw thuwe
hién nhw sau:

(1) Cong tac chuan bi: Cap than vao mé hinh
va nén chat thanh tirng 1&p day © mm dam bao
mat dd 1,31 g/cm® dén hét chiéu cao cta budng
lam viéc. Sau d6 chét tai 1én bé mét ctia than bang

cac tAm sat c6 tdng trong lwong 86 kg.

Hinh 7. Téng quan vé mé hinh va tinh trang cia guong va trén than 16 cho khi khai thac than trén
mé hinh & céc d6 &m than khéc nhau [14]
a, b, ¢, d tuong ting than c6 d6 &m than 1%; 5-7%; 15%; 20-25%; 1 — guong 16 cho; 2 —

van diéu tiét tran than (gia chong); a —

trén than; 6 — khéng gian 1o cho; 6 —

trén than; 3 —
thung chtra than; 2 — van

diéu tiét guong 1o cho; d — van diéu tiét tran than, kich thuéc: 28 cm x 5 cm (gié chéng)
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(2) Coéng tac khai thac: Giai doan 1, di chuyén
lan lwot van diéu tiét gwong 16 cho va tran than
dén hét chiéu dai md hinh (40 cm). Sau d9, thuc
hién 1an lwot tir giai doan 2 dén giai doan 6, di
chuyén van diéu tiét trAn than (gia chéng), méi giai
doan 2 cm. Téng dién tich 16 tran cha 06 giai doan
la 12 cm theo chiéu réng (twong rng véi diéu kién
thwe té 13 4,8 m — chiéu dai gia chdng) va 40 cm
theo chidéu dai (twong (rng v&i chiéu dai 16 cho
thuc té 1a 16 m).

Két qua thi nghiém cho thay, khi d& &m cua
than 1én t&i 7 + 8%, guwong 16 cho tw sap d6 ngay
sau khi di chuyén van diéu tiét gwong. Chiéu dai
I& gwong 16 cho trung binh mot 1an 1a 5 = 10 m voi
chiéu sau xap xi bang chiéu cao khau (2,2 + 2,5
m). Déi v&i tran than, khi d6 am cla than téng tw
1+ 2% lén 14 + 16%, tbng dién tich sap db S (tinh
theo phan trdm bé mét 16 tran) tran than lién tuc
gidm, dat murc t6i thiéu & d6 am 14 + 16%. Khi do
am cua than tang lén 20 + 25%, than tr& nén bao
hda nuwéc, bang chivng la xuat hién nwéc chay tw
guwong va néc |6 vao khong gian 16 cho. Déng thoi,
dd 6n dinh cla tran than giam dang ké, téng dién
tich sap cta khéi than nay dat tir 30 + 67% tré 1én
[14]. Trong mét s trweng hop, tran than sap dd
hoan toan (hinh 8).

Nhw vay, két qua nghién ctru vé anh huéng
dd 4m cua than dén d6 6n dinh ctia khéi than phia
trwéc 16 cho trén mé hinh phu hop véi két qua
nghién ctru vé lwc dinh két clia than dat gia tri cao
nhét khu than cé dd 4&m 15%. C6 thé khang dinh,
do Am t6i wu cla than via 14-5 mé Khe Cham la
15%. Viéc xac dinh d6 am tbi wu clta than cé y
nghia rat quan trong trong qua trinh khai thac cac
via than cé dac diém cwdng do thap. Khi dd 4m
bwéc vao giai doan bdo hoa va hé tAng bi nén bai
ap lwc mé, nwdc chay ra khdi bé mat gwong than
va co thé dan dén cac sw cb lam nhao 16p da nén
16, anh hwéng dén cong tac di chuyén gia chéng
va van tai than trong 16 cho.

3.4. Nghién cteu dnh hwéng dé 4m cuaa than
theo thoi gian

Trong qua trinh khai thac, cong tac lam am khéi
than phia trwédc gwong 16 che luén duoc thyc hién
tién trwdc voi mot tién dd nhéat dinh. Vi vay, anh
hwéng cla thdi gian dén sw thay dbi lwc bam dinh,
nhirng nhw dd bén nén ctia than sau khi dwoc lam
4m 13 yéu t6 quan trong phai dwoc tinh dén khi st
dung két qua nghién ctru trong diéu kién san xuat
mé thuc té. Trong qua trinh thwc hién, sb liéu voi

S,%

40 A 6

30 4

20~

10 1

DG Am cia than, %
a) than sép 16 cac khoang cach khac nhau ttr gia
chong dén guong 16 cho

S, %
100
85%
79%
0
8% 67%

0

40 1 29

20 1

0%
0 . !
0 5 10 15 20 25 30

D6 am cia than, %

b) téng dién tich sép I trdn than theo d6 4m
Hinh 8. Anh huéng dé &m cua than dén dién tich
sép 6 trén than (S) [14]

1, 2, 3, 4, 5, 6 — twrong ting v&i cac giai doan dich
chuyén gia chéng lan luot bdng 0,8 m, 1,6 m, 2,4
m, 3,2m, 4,0m, 4,8 m
thoi gian lam dm than tr 5 dén 70 gio da dwoc
st dung. P& 4m cuda than trong moi trudng hop

la 15%.

Cac thi nghiém xac dinh cwong d6 nén mot
truc clia cac mau than duoc thuc hién bang may
thi nghiém da nang MTS Insight tai Pai hoc Mo St.
Petersburg. Mau than hinh tru dai 100 mm, dwdng
kinh 46 mm. Téng cdng ¢ 12 mau dwoc thwc hién
nghién clru.

Két qua nghién clru gia tri lwc dinh két (tlr 40
+ 45 kPa) va dd bén nén don truc (t 156 +168,7
kPa) ctia than cao nhat dwoc quan sat thay sau 30
dén 45 gi®o 1am dm, sau d6 gidm xudng dan xudng
theo thoi gian [14]. Diéu nay dwoc gidi thich 1a do
sau 50 gi®, nwéc bbe hoi dang ké dan dén dd dm
cua than gidm (hinh 9 va 10).

Két qua nghién clru cudng nén don truc theo
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Hinh 9. Anh huéng cta thoi gian dén luc dinh két
clia mau than c6 dé6 am 15% [14]
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Hinh 10. Anh huéng cua thoi gian dén dé bén
nén don truc ctia mau than cé do &m 15%
thoi gian phu hop véi két quéa nghién clru cwong
do lwc dinh két.

4. Két luan

Qua trinh nghién ctu thwe nghiém doé 6n dinh
clia than c6 cwdng dd thap sau khi lam dm va cac
tinh chat ctia n6 co thé rut ra mot sb két luan sau:

- Via than sb 14-5 & md than Khe Cham |a via
than cé dac tinh cworng d6 thap “than mém” dién
hinh, gia tri cwdng d6 nén mét truc (11 + 48 kG/
cm?), va lyc dinh két (6,8 + 20 kG/cm2) va dé &m
tw nhién thap hon khoang 3 + 4 |an so véi than
ban antraxit théng thudng.

- Két qua nghién ctvu anh hudng d6 &n dinh cla
khéi than sau khi lam am trén mé hinh & céc giai
doan khac nhau trong qua trinh 10 chg khai thac
phu hop véi cac két qua nghién ctvu thi nghiém vé
lwc dinh két va cwdng d6 nén mot truc. Theo do,
lwe dinh két va d6 6n dinh cuta khéi than tang dan
tr dd am 1,1% (a6 Am tw nhién) dén dé Am 15%
(d6 am tbi wu), sau d6 gidm xubng khi dd 4m 20 +

m KHCNM SO 6/2023 * AN TOAN MO

25% (d6 Am bao hoa). Nhu vay, c6 thé tang do 6n
dinh clia than mém bang cach tang dd 4m trong né
dén do am téi wu.

- Cuwdng d6 lwc dinh két va cwdng dd nén cla
mau than c6 do &m 15% tang dan theo thoi gian
va dat gia tri tbt nhat trong khoang thdi gian 30
+ 45 gid va sau d6 gidm dan. Nguyén nhan lam
gidm cuwong do nén va dé bam dinh sau 50 gio la
do nwéc bay hoi lam thay ddi dd &m cla than. Tuy
nhién, dd 4m twong dbi trong mai trwérng mé ham
16 thwerng rat cao, kém theo d6 con co sw ngwng
tu hoi nwéc hay con goi la diém swong, nén sw
bbc hoi nwéc trong via than la khé xay ra. Vi vay,
viéc lam am kip thoi khédi than phia trwéc mét ludn
duwoc thue hién trwdc khi khdu gwong tr 30 + 50
gi& la phu hop.

- Khi st dung nwéc cd cho phu gia NaCl, gia
tri cwong d6 dinh két cta than tdng 1,3 + 1,9 1an
so v&i két qua thu dwoc khi st dung nwéc thong
thwong. Day sé 1a cha dé nghién ciu tiép theo
trong linh virc nay.

Két qua nghién ctru trén 1a co s& dé luan giai
cac thong sb bom ép nuwéc vao via than, nham
nang cao do 6n dinh cta khéi than, giup giam
cwong do sup db tw phat cta than vao khoéng gian
|6 cho khi khai thac via than c6 dac tinh cwdng do
thap.
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Experimental study on the stability of low-strength coal after humidification and
its properties

Dr. Than Van Duy, MSc. Pham Van Quan - Vinacomin - Institute of Mining Science and Technology
Dr. Le Quang Phuc - Hanoi University of Mining and Geology

Abstract:

The physical and mechanical properties of coal are one of the important factors that cause coal
landslides during the excavation and mining process, which have a serious impact on the production
safety. Coal seam No. 14-5 of Khe Cham coal mine is a coal seam with low intensity characteristics,
typically “soft coal”. The results of experimental research on the stability of low-strength coal after
moistening and its properties show that the cohesive force and stability of coal mass gradually increase
from a moisture content of 1.1% (humidity natural) to 15% humidity (optimal humidity), then reduced
to 20 + 25% humidity (saturated humidity). When water used with NaCl additive, the bond strength
value of coal increases 1.3 + 1.9 times compared to the results obtained when normal water used. Thus,
it is possible to increase the stability of soft coal by increasing the moisture content in it to the optimal
moisture content. In this way, it is possible to reduce the width of the plastic failure zone on the surface
of the mining face and limit the incident of face erosion and roof collapse, and increase mining efficiency
and labor safety.
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NGHIEN CUU PIEU CHE HE DUNG DICH KHOAN BENTONIT - GYPSUM
PE NANG CAO HIEU QUA KHOAN THAM DO O BE THAN QUANG NINH

ThS. Nguyén Tir Vinh
Vién Khoa hoc Cong nghé Mo - Viacomin
Bién tap: TS. Nhit Viét Tuin

Toém tat:

Trong céng tdc khoan tham do khodng san rdn, cong nghé khoan 6ng mau luon luén thé hién dwege
nhiéu wu diém nhu gia ting ndng sudt khoan, ndng cao ty 1é va chdt rong mau 16i. Tuy nhién, bén canh
nhitng wu diém do thi ludn ton tai nhitng khé khan khi ap dung cong nghé dan téi can khoan hay bi ket
mut vao thanh hé. Mot trong nhzmg nguyén nhdn chinh gay ra hién tugng nay la boi hé dung dich duoc
liwa chon dé khoan qua cdc dia tang sét va sét than van chwa hop ly khién thanh 16 khoan c6 thé bi triwong
no hay chay sé. Trong pham vi bai bdo, tac gid trinh bay mét s6 két qua nghién civu vé déc diém va kho
khan khi khoan tham do 6 khu viee Cam Pha c6 sir dung bg 6ng mau luon; dong thoi ciing dé xudt cong
thiec va don pha ché hé dung dich Bentonit - Gypsum c6 khd ndng tec ché tot sw trirong né ciia sét, ning

cao kha nang van chuyén cac hat mun khoan lén mat dat, giam thiéu dang ké cdac sw co ket can khong

mong muon mang lai.

1. Pat van dé

Hién tai cong tac khoan thdm do xudng sau &
Viét Nam néi chung va & vung than Quang Ninh
néi riéng dang phai dbi mat véi nhiéu thach thic
b&i nhiéu yéu td tr khach quan dén chd quan
mang lai nhu: diéu kién dia tAng dia chat phirc
tap (sét trwong néd, phong héa bé rdi...), thiét bi
khéng déng bd, lac hau... Phwong phap khoan
dng mau ludn dwoc ap dung trong linh vic tham
do khoang san ran & Viét Nam t&r cudi thap nién
90, bwéc dau da thé hién dwoc tinh wu viét va
cho két qua vwot troi so véi phwong phap khoan
kéo tha truyén théng (néng suét khoan > 600m/
thang-may, ty 1& mau > 97%). Tuy nhién, phwong
phap nay dwoc &p dung van con nhiéu han ché do
trinh d6 ky thuat chwa dap &ng, cdng nghé khoan
chwa phu hop dan dén cac cong trinh khoan lién
tiép gdp nhiéu sy ¢, ¢ cong trinh phai hly bd khi
chwa két thuc chiéu sau.

CAu tric bd dung cu khoan 6ng mau ludn hoan
toan khac biét so v&i bd dung cu khoan kéo tha
truyen théng. Can khoan Ia loai can phang, ta co
the coi dé chinh 1a 6ng ngoai (trong cAu tric ong
mau nong _di), do d6 khoang khéng vanh xuyen
gitra cot can khoan va thanh 16 khoan |a han ché
khién viéc tudn hoan nwéc rira gap nhidu kho
khan va sw cd ket can ciing gia ting trong quéa
trinh khoan néu khéng c6 bién phap ky thuat, céng
nghé phu hop [4]. Vi vay, viéc nghién ctru hoan
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thién, d& xuat cong thirc va don pha ché dung
dich Bentonit - Gypsum c¢6 kha ndng (¢ ché tét sy
trwong né clia sét, nang cao kha nang van chuyén
cac hat mun lén mat dat, giam thiéu dang ké cac
sw cd ket can 1a rat can thiét. . )

2. Nghién ctru hoan thién, dieu ché hé dung
dich Bentonit - Gymsum phu hop véi diéu kién
dia chat ving Cam Pha

2.1. Hién trang sty dung dung dich trong
céng nghé khoan 6ng mau luén

Hién nay, cdng tac khoan tham do than & khu
virc Cam Pha dang st dung loai dung dich khoan
pho bién dwoc diéu ché tir sét twoi hoac sét bot
bentonit. Nhitng loai dung dich khoan nay thuo’ng
duwoc diéu ché dua theo kinh nghiém cla ngudi
tho khoan nén chét Iwo’ng dung dich chuwa dap
trng dwgc nhwy mong mudn. Qua danh gia chat
Iuo’ng hé dung dich sét dang str dung trong khoan
ong mau Iuon tai vang than Quang Ninh nhan thay:
céac théng sb hé dung dich sét hau hét chwa phu
ho’p, tinh chét lwu bién khong dap trng dugc yéu
cau cua cong nghe khoan éng mau luén (khong
gian vanh xuyén hep) Mat khac, do dd thai nudc
I&n gay trwong né manh lam mat én dinh thanh
16 khoan, dd day vé sét I&n gay “bi, tac” trong qua
trinh tuan hoan va thwong lam bé mut, gay ket cb
nghiém trong.

2.2. Nhieng khé khdn, ton tai

Trong qua trinh khoan céac 16 khoan tham do,
mot trong cac yéu td co ban lam gidm hiéu qua
khoan |a sy phtrc tap do nguyén nhan dia chat gay



THONG TIN KHOA HOC CONG NGHE MO M

ra nhuw: trwong né, sap I& va thu hep duong kinh
thanh 16 khoan; méat nwéc hodc nwéc ngdm xam
nhap vao 16 khoan. Cac két qua nghién ctru déu
khang dinh cac sw phirc tap trén mot phan do dac
diém céu tao, kién tao dia chat khu mé, do phwong
phap va cdng nghé khoan két hop véi qua trinh
tac dung hoa ly cia dung dich st* dung khoan v&i
dét da thanh 16 khoan. Khi khoan céac 16 khoan sau
tham do vung Quang Ninh bang phwang phap kim
cuong toc do vong quay I6n, bang phwong phap
khoan éng mau ludn thweng gdp cac hién twong
sap thanh, trwong 1& va thu hep thanh 16 khoan
ho&c tao thanh cac hang héc xung quanh thanh 18
khoan & cac tang sét két, sét than, cac via than,
cac tang bot két lien két yéu, cac cat két, san két
ma thanh phan xi méng gan két cha yéu la sét
xérixit, sét silic va cacbdnat cung cac vat chat hiru
co dé bi bé roi khi gap nudec.

Cac trdm tich sét két, sét than va via than
Quang Ninh cé d6 am kha cao, dao dong tir 0,5%
dén 3,56% dé bi pha hay va hoa déo khi tiép stc
v&i pha nwéc ciia dung dich khoan, tir d6 dan toi
bién dang chay hodc phan tan cac phan t& sét. Vi
vay gay ra cac hién twong sap, trwong n& thanh
16 khoan, tao thanh cac doan dwéng kinh 16 khoan
bi co hep va gay hién twong méat dong tuan hoan
dung dich, tao thanh “Pisténg” trong 16 khoan.

Chi sb trwong n& cua trdm tich sét két, sét
than thay déi trong gi¢i han rong va phu thudc
vao nhiéu yéu t6: Thanh phan khoang vat; mic do
phan tan; thanh phan trao ddi hoa hoc va cac yéu
t& méi trwdrng xtc tac nhw thanh phan hoa hoc cla
hé dung dich dung khoan, méi tred'ng nhiét d6 va
ap suét thuy tinh, v.v.

Theo quan diém cta mot sb cac chuyén gia;
chi s6 dd bén virng cta trAm tich sét két, sét than
bao quanh thanh 16 khoan phu thudc vao cac gia
tri tri s6 trwong né cla tram tich sét.

Sw trwong né& thanh 16 khoan 1a kha nang
tang thé tich khi tdng d6 4m cta dat da. Chi s6
trwong né cla trAm tich sét ndi riéng, cta dat da
ndi chung dwoc xac dinh bang 3 chi tiéu:

+ Mwrc d6 trwong néd hay sw bién dang trwong
né& dwoc xac dinh theo h|en trang thé tich R,; trong
lwong R va chiéu dai mau trwong né.

+ E)o am trwong né xac dinh theo trong lwong
mau sau khi hoan toan trwong né va trong lwong
mau kho tuyét dbi.

+ Ap suét trwong né 14 ap suét xay ra khi mau
khong con kha nang bién dang thé tich trong qua

trinh trwong né.

Thuc té cho thay cac sw phirc tap nhw trwong
né&, sap thanh 16 khoan dan t&i ket bo, ket mat
bd dung cu khoan khi khoan dng mau luén & cac
16 khoan thd&m do sau t» 700 m dén 1200 m &
vung than Quang Ninh thwdng xay ra & tram tich
sét két, sét than hodc tAng than asginit. Cac hién
twong nay déu lién quan téi sy thay ddi trang thai
ban dau cla tAng chra sét do tac dung ctia moi
trwdng nwdce rira, do tac dong clia dong chay trong
hé tuan hoan dung dich, do &nh hwéng clia ché dd
cong nghé khoan va xung Iwc khi kéo tha bo dung
cu khoan. Bdng thoi cac hién twong nay ciing lién
quan t&i tinh chat co' ly, héa ly cla trdm tich chira
sét va cac tinh chét, théng sé cdng nghé clia dung
dich str dung khoan. Cho t¢i thdi gian hién nay,
chwa c6 tai liéu nao duwoc cong bd vé viéc nghién
ctru day da cac tinh chéat cla tram tich sét két va
sét than; cling nhw phan loai cac loai hoa pham
diéu ché dung dich va cac bién phap cong nghé
dé gitr &n dinh thanh 16 khoan.

Trong thwec t& khi khoan cac trdm tich chra
sét két, sét than thanh 16 khoan déu c6 xu hwéng
sap n&, trwong sé thanh va thu hep dwong kinh
16 khoan. Hién twong nay cé thé xay ra ngay hodc
khéng xdy ra ngay ma qua mét khoang thoi gian
nao dé. Qua trinh nay cd tinh chu ky; thoi gian dau
khi khoan vao tang sét két, sét than thi chwa xay ra
ngay ma sau khoang tir 3 dén 4 ca khoan thi xay
ra hién twong trwong né hodc sap thanh 16 khoan.
Sau khi thay dbi chat lwong dung dich thi khéng
thdy xdy ra. Hién twong trwong né, sap thanh 16
khoan hoéac thu hep dwéng kinh thanh 16 khoan
c6 thé phat hién khi kéo tha bo dung cu khoan va
sy tdng ap suat may bom trong qua trinh bom rira
mun khoan. Diéu nay duoc gidi thich nhw sau: Sy
4n dinh thanh 16 khoan trong tang sét két, sét than
phu thudc vao tinh chat hoa ly cta dung dich va
ché dd dong chay. Nhiéu |16 khoan sau khi thay
dbi chét lwong dung dich da gitr dwoc thanh 6n
dinh trong qua trinh khoan; song khéng it 16 khoan
khong thé st ly bdng dung dich ma phai chuyén
sang tram ximang tao thanh nhan tao.

Trong qua trinh thi céng 16 khoan hién twong
thanh 16 khoan mat do &n dinh con do tac dung
clia ap suat mé. Duwéi tac dung cla ap suat md
chiéu truc, cac tang sét bi bién dang, tlr d6 xuét
hién hién twong chay réo, thanh 16 khoan bij sé,
hau qua dwdng kinh 16 khoan bj thu hep.

Cac két qua nghién ctru clia cac chuyén gia
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nwdc ngoai cho thdy s dung dung dich co ty
trong > 1,8 g/lcm3 thworng dan téi hai mau thuan:

+ Hinh thanh dwoc ap suét thuy tinh tac dung
lén tang trwong né&, sap I& gitr thanh 16 khoan &n
dinh;

+ Tao |én sy chénh léch ap trong hé 16 khoan
- Via, day la mot trong cac nguyén nhan kich thich
hoat ddng thdm thau ctia qua trinh hoa ly dan toi
su thay ddi dd bén co ly clia tAng sét va sw mat 6n
dinh cta thanh 16 khoan.

Theo diéu kién cla tAng sét va trang thai vat ly
(mtrc dd &m) cac chuyén gia chia tang sét thanh
03 dang: dang am it; dang 4m trung binh; dang
4m manh. Chi sb twong déi cta dd 4m theo tac
gia: loai d6 &m thap: 0 - 0,2; loai dd &m trung binh:
0,2 - 0,5; loai 6 &m cao: 0,5 - 1,0. Ddi chiéu véi
cac chi s6 phan loai dd &m, ta thay d6 4m cla trdm
tich sét két, bot két & ving mé Quang Ninh thudc
loai d& &m cao.

D& nghién ctru déc diém dat da & cac khoang
hay trwong sé&, sap thanh 16 khoan; cac tac gia da
tién hanh l4y mau & cac khodng khoan khac nhau
trong 16 khoan va nghién ctru dwéi kinh hién vi
phdng dai (hinh 1 va hinh 2).

Két qua cho thay: Cac tinh thé cia mau khéng
lién két thanh mang bén virtng ma lién két véi nhau
thanh tirng nhdm dan téi sy hinh thanh cac héc
lam giam dd bén cla khéi da, gidam lwc lién két. Vi
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vay, khi cé tac déng clia ngoai lwrc va moi trwedng
hod ly, cac tinh thé dé bj pha huy.

Mai nhip trdm tich diy dd bao gém cudi két,
cat két, bot két, sét két va sét than, than, tAng cudi
két, cat két, bot két thuwong cieng, 6n dinh (d6 cirng
theo do khoan tir cap VI-XII), tAng sét két va sét
than thwérng mém yéu (do cirng theo dd khoan tir
céap Il -V).

Sét két va sét than mau xam dén xam den,
chiém ty & th4p trong co6t dia tdng. Thanh phan
sét va xérixit chiém tlr 60% , 70%, con lai 14 silic,
than va vat chat than. Ngoai ra, con c6 muscovit,
thach cao va xac thwc vat; gi¢i han bén nén cla
sét két va sét than dao dong tr 75,410kG/cm?,
dd cirng theo Protodiakonov: f = 1 | 4, da phan
I&p mdng, dé& bi pha huy, vo nhau khi cé tac dong
ngoai lwc; khi bado hoa nwéc tréd nén déo, gidi han
bén kéo khong I&n hon 55kG/cm2. Sét két va sét
than thwdng nam sat via than va tao thanh véach,
tru hodc ndm kep gira via than, déi khi con gap
& cac mat phan I6p gitra cac 16p da. Sét két va
sét than thworng phan bé khong déu, cé noi chiéu
day khoang 1,5m; & khu vc Ddng Tridu sét than
con phan bé dang thau kinh day t&i 7m; tuy nhién,
& khu vwc CAm Pha, chiéu day I6p sét than chi
khodng vai chuc centimét [1].

2.3. Nguyén nhéan

Sw phtrc tap thwérng xay ra khi khoan sau bang

oo
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Bang 1 Céc dang phtrc tap dac trung khi khoan éng méu ludn & ving Quéng Ninh

TT | Cac dang phtrc tap

Dang dat da va diéu kién xuat hién
phtrc tap

Hau qua c6 thé xay ra

Ké& nut nguyén sinh va
ké nirt m&i tao thanh
do hau qua tac déng
cla qua trinh khoan

Khoan vao tang da cudi- san ké’t, cat két,
b6t két nirt né; vung pha huy kién tao.

Méat nwéc rira; mat tuan
hoan nwéc rira va thanh 16
khoan mét 6n dinh dan t&i
sap 16.

Tao hang héc va ranh
XO0i

Khoan vao tang bot két kep cac tap sét
két, sét két, asgilit, sét than lwc dinh lién
két yéu, d& bd doi, dé bi x6i do dong

chay clia nwéc rira va do tac dung hoa li

khi tiép xuc v&i nuwéc riva 16 khoan.
Do tac dong lau dai ctia cot can khoan
khi lam viéc va kéo tha bd dung cu
khoan 1én thanh 16 khoan.

Giam téc do dong chay Ién
ctia hé tuan hoan; tao vung
ldng mun khoan; tao hang
héc va mét hinh dang than
16 khoan. Ket mut bd dung
khoan hoac khi kéo tha hay
bi vuwéng méc.

Trwong n@, chady sé
va thu hep dwdng kinh
thanh 16 khoan

Khoan vao tang sét két, sét asgilit, sét
than dé bién dang déo, chay sé; thdm
thdu manh lam tang dé day vé bun do
tac dong hoa ly v&i cac théng sé nuéc
rira mun khoan (D thai nwéc). Chat
lwong dung dich khéng phu hop.

Gay sap |& thanh 16 khoan;
thu hep dwdng kinh thanh
16 khoan, dan t&i tang ap
suéat bom rira; giam tbc do
va lwu lwong dong tuan
hoan. Ket khoan cu,

Sap 16 thanh 16 khoan

Khoan vao tang sét két, asgilit phan I6p
thdm nwéc manh, dé pha huy do tac
dung hoa ly v&i dung dich; do tac dung
cla dong chay dung dich va tac dung
ctia cot can khoan khi lam viéc. Khoan
vao tang c6 kha nang xuét hién nuéc
ngam va via cé ap suét cao.

Thanh 16 khoan bi pha huy
manh; gay hién twong mét
tuan hoan nwéc rira. Ket
bd dung cu khoan cu.

bé 6ng méau ludn & vang than Quéng Ninh do cac
nguyén nhan co ban sau:

+ Anh huéng clia sy thay déi (rng suét ap luc
via;

+ Thay déi hinh dang va thé tich trAm tich sét
do trwong né khi tiép xuc véi nwéc trong dung
dich va céac tac dong hoa ly cta tram tich sét voi
dung dich.

+ Tang d6 ngdm nudéc cla dat da & thanh 16
khoan do pha nuwéc thdm thdu clia dung dich riva.

+ Do tac déng dong thdi clia cac nguyén nhan
trén.

Bang 1 liét k& mot sb dang phtrc tap dac trung
khi khoan 6ng mau luén & vung than Quang Ninh
cung véi cac diéu kién, diu hiéu va hau qué cla
chung.

Tw cac két qua & béng 1, c6 thé rat ra két luan:
Hau hét cac phirc tap xay ra trong qua trinh khoan
déu lién quan toi yeu td6 khach quan khéng phu
thudc vao sy diéu khién clia con nguwoi nhw diéu
kién tw nhién cta dia chat, tinh chat co ly da; va

cac yéu t6 chi quan do con nguoi diéu khién nhw
str dung cac hoa phadm diéu ché chét lwong nwéc
rtka va cong nghé khoan.

Trwwong n&, chay sé va thu hep dwong kinh
thanh 16 khoan Ia hién twong thwdng xuyén xay
trong quéa trinh khoan. Hién twong nay thwdng
lam tang ap suat may bom do dwdng kinh tiét
dién dong chay trong khéng gian vanh xuyén gitra
thanh 16 khoan va cot can khoan bi thu hep; téng
momen xoan khi cét can quay; bé dung cu khoan
bi ket mut; khi kéo bd dung cu khoan c6 hién twgng
tang tai, khi tha bi vwéng. Hién twgng nay thuwdng
goi la “hién twgng pisston”.

Sw trwong nd, chay sé ciing nhw sép thanh 16
khoan lién quan t&i nhiéu yéu té nhw do bén viing,
tinh chat co ly, hoa ly thanh phan khoang vat cla
tram tich sét, 4p suét via va chét lugng nwéc rira
dung trong khoan.

Hién tuong sép I6 thanh 16 khoan thuwéng kém
theo cac phan t& dat da dang mun, dang cuc kich
thwée nhé roi ra tir thanh 16 khoan xam nhap vao
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16 khoan. Trong trwérng hop nay néu st dung dung
dich c6 cac théng sd nhw dd thai nwérc, ty trong |
dd nhét phu hop va ché dd tuan hoan hop Iy thi
c6 thé khéc phuc. Néu tuan hoan dung dich trong
16 khoan khéng lién tuc thi s& xay ra hién twong
tao nat “mun khoan” trong 16 khoan. Hién twong
sap 16 sé& lam tdng mun khoan trong hé théng tuan
hoan 16 khoan, dan t&i dung dich bi ting ty trong,
tang ham lwgng cat, tdng d6 nhét va do thai nwoérc.

Thu hep thanh 16 khoan. Hién tuwong co that
thanh 16 khoan trung lap véi hién twong thu hep
dwong kinh doc thanh 16 khoan trong vung phirc
tap do hau qua d4t da bj tdng dd &m dan t&i ting
thé tich hodc bién dang chay déo. D4u hiéu cla
hién twong co that thanh 16 khoan: tang lwc khang
thuy lwc trong 16 khoan; xuét hién hién twong ket
bd , ket mut bd dung cu khi kéo hodc tha.

Theo két qua nghién cru clia cac chuyén gia
trong Ilinh vwc khoan tham do thi mét trong cac
nguyén nhan chd yéu gay ra hién twong sap va
trwong né thanh 16 khoan la do st dung dung dich
rira khong dadm bao chat lwong, khéng phu hop
véi tinh chat co ly, hoa ly dia tAng trAm tich sét
trong 16 khoan; déng thoi cac tac gid cling dé suét
str dung hé dung dich cé chi s6 do thai nuéc nhd
nhét va c6 kha nang tao thanh I&p vé bun méng
chat xit ngdn nglra sy thdm thau nwéc tir hé dung
dich bom rtra 16 khoan vao trdm tich sét khoéng
bén virng.

Déc thu khi 4p dung phwong phap khoan éng
mau ludn la yéu td k¥ thuat - cong nghé duoc lwa
chon 1a rat phirc tap. Bd 6ng mau ludn dwoc cu
thanh b&i nhiéu chi tiét (hinh 4), déi héi nguoi
tho khoan s dung phai cé hiéu biét va trinh do

ky thuat nhat dinh. Céng nghé khoan éng mau
ludn ludn doi hai tbc dd quay cot can Ién (300 -
400vong/phut), lwu lwong bom thay déi lién tuc
theo dia tang, chat lwong dung dich doi hdi tiéu
chuén cao [4].

Dé&c diém cla cdng nghé khoan édng mau ludn
la st dung cot cn phang, khe h& gitra thanh 16
khoan va co6t can khoan nhd, dao dong tir V,° +
3,0mm tuy theo kich thwéc cla tirng loai dng [1],
[4], khoan vé&i tbc dd vong quay 16n tir 300 +400
vong/ph. Cac yéu té nay da anh huwéng 16n téi kha
nang tuan hoan nuéec rira trong 16 khoan va dé xay
ra hién twong ket mut can khoan khi kéo tha. Yéu
cau dat ra trong trwdng hop nay la can cé mot hé
dung dich khoan c6 kha nang van chuyén tét cac
hat mun khoan 1&n mat dat déng thdi trc ché sy
trwong né clia sét, dac biét & chidu sau lén.

Bén canh cdng nghé khoan dng mau luén phirc
tap, viéc doi héi trinh d6 ky thuat va kinh nghiém
clia ngudi tho khoan ciing rat quan trong. Méi hiép
khoan, doi héi ngudi tho khoan phai cé nhirng
quyét dinh hét strc hop ly va dung quy trinh nhu:
xac dinh chinh xac chiéu sau, dw doan dia tang,
lwa chon loai dung dich khoan, diéu chinh khe hé
gitra &ng trong va éng ngoai..

Nguyén nhan co ban clia cac hén twong phirc
tap trong qua trinh khoan tham do vung than
Quang Ninh 1a sy pha huy d6 bén virng cla tram
tich sét & thanh 16 khoan do sw xuét hién cac trng
suét Ién hon d6 bén virng clia cac tAng sét két, sét
than..va sw anh huwéng thdm thau clta pha nwéc
trong dung dich t&i tinh chat co Iy cla cac tang
sét.

Dac tinh cla sw phirc tap trong qua trinh thi

AQ, BQ, NQ, HQ, PQ Wire Line Core Barrels. (Vertical and inclination holes)

3
Latch spring

z
Tapar-thread rod

1
Overshot

Hard-surfacing alioy
17 4

11 13 15

7 9
Landing ring Bhut-offvalve  Spindis and baarings  Grease fitting Cora lifter stop ring Diamond bit

Adjustingnut  Thrust and hanger bear- Comprasslon spring  Innar tube Inner tube stabliizer  Core lifters
6 Ings B 1z 14 16

EQ—U, AQ-U, BQ-U, NQ-U, HQ-U Wire Line Core Barrels. (Horizontal and inclination holes)

Pump in overshot

Plsten packing Lateh loek spring Bauare pin

18 13 20 Z1

Ball check valve

22

Hinh 3. C4u triic B6 6ng méu lubn va bo chup vét - Boart Longyear
1- Thén bé chup vét; 2- Ren chuyén tiép (Can-Ong mau); 3- Chét 16 so; 4- Lay ham; 5-Vong tiép dét
(vong do6); 6- E cu diéu chinh; 7- Van tin hiéu; 8- Vong bi ti; 9-Truc chinh; 10- Lo so nén; 11-Viu mo;
12 - Ong trong; 13- Vong chdn hom chén; 14- Binh tdm bng trong; 15- Miii khoan; 16- Hom chén; 17-
Ong dinh tam; 18- Vong géng bé chup vét; 19- Piston; 20- Lo so ham; 21- Chét ngang; 22- Van béo
tin hiéu.
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Bang 2. Yéu cau cho hé dung djch khoan éng méu ludn khu vic Cdm Pha Quéng Ninh

TT | Cac théng sé ky thuat Don vi Yéu cau

1 | Khéi lwong riéng g/lcm? 1,1+ 1,15

2 | Do nhét phéu Marsh (Phéu Nga) Giay 35-45 (21-26)
3 |pH 9+10,5

4 |Nbng do Ca?* mg/l 600 + 1200
5 |ng lwc cét tinh mG/cm? 40+50

6 | Do thai nwdc cm?/30 <10

7 | Do day vo sét mm <2

8 |Ham lwong cat % < 2%

cong cac 16 khoan tham do than ving Quang Ninh
la do sw bién dang déo cua trdm tich sét dan toi
trwong n&, chdy sé va thu hep dwdng kinh 16
khoan.

2.4. Nghién ctru hoan thién diéu ché hé
dung dich khoan Bentonit - Gypsum ndng cao
hiéu qua khoan thdm do sdu & khu vwec Cam
Pha, Quang Ninh

Hién nay, tai ving than Quang Ninh hau hét
dung cac hé dung dich déu khéng phu hop, cac
tinh chét dung dICh khong dat yéu cau cla cong
nghé khoan éng mau ludn va dia tAng than ving
Quang Ninh. Qua tdng két, danh gia cac hé dung
dich da nghién ctu ap dung, tt tinh hinh thyc té
khoan 6ng mau ludn tai khu viec Cadm Pha, Quang
Ninh nhan thdy: d& &n dinh thanh 16 khoan can
nghién ctu, diéu ché moét hé dung dich twong
thich hon. Muc tiéu ctia hé dung dich nay vé co
ban phai dat dwoc mot sd chi tiéu nhw sau: ¢
trong lwong riéng dd Ion dé tao ap suét thay tinh
trong 16 khoan can béng ap suét via, cé do thai
nwéc tdi thiéu nhdm e ché sét trvong nd, vo sét
méng va bén chéc dé gia c6 thanh |6 khoan, khéng
ché sw xam nhap clia nwéc vao thanh 16 khoan,
dd nhét dé diéu chinh dé& phu hop véi déc tinh
coéng nghé khoan éng mau luén (khe hé hep)...

TU muc tiéu cu thé dat ra cho hé dung dich,
trén co s& ly thuyét va kinh nghiém thuc té, két
hop céc chi tiéu khi thiét ké ché dd khoan 6ng mau
ludn cho céac 16 khoan vung than Quang Ninh [1],
[3], tac gid lwa chon dé xuét diéu ché hé dung dich
rc ché sét Bentonit - Gypsum v&i cac thong sé ky
thuat nhw bang 2.

Can cr vao nhitng yéu cau trén, dung dich
khoan trwéc khi dwa vao st dung thue té can thiét
phai dwoc diéu ché trong phong thi nghiém. Céng
viéc nay phai theo trinh tw nhw sau: Lwa chon
cac nguyén liéu (Sét bentonite, CaSO,.2H,0,

NaOH,

Lignosunphonat Polyanionic  Xenluld,
Lignite bién tin, Barit, Na,CO,) dat tiéu chuén [1],
[3]; tién hanh diéu ché he dung dich co s& (dung
dich nén); phan tich, do cac théng sé dung dich
ctia hé dung dich nén; khdo sat sy thay ddi cla
cac théng sb dung dich theo ndng d6 cac phu gia
(héa ph&dm) dé lwa chon ra ndng dé thich hop.

3. Két qua nghién ctru hoan thién diéu
ché, ap dung hé dung dich khoan Bentonit -
Gypsum & khu vwec Cam Pha, Quang Ninh

Sau khi da Iwa chon dwoc ndng do héa phdm
theo phwong phap lwa chon doc 1ap, tién hanh diéu
ché, can chinh hé dung dich mét cach téng hop dé
cho ra don pha ché mot hé dung dich v&i cac tinh
chat dap wng tét nhat theo yéu cau. Cong thirc
hé dung dich Bentonit- gypsum & mtrc p=1,1g/cm?
dwoc thé hién trong bang 3 va tinh chat duwoc thé
hién trong bang 4.

Bang 3. Céng thirc hé dung dich Bentonit -

gypsum khi p=1,1g/cm?®

TT | Cac chat diéu ché | Khéi lwong (g/l)
1 | Bentonit 50

2 |NaOH 0,2

3 |Barit 120

4 |Gyp 6

5 |RFL 10

6 |PAC 4.8

7 | TANATHIN 9

Can cr vao két qua danh gia hé dung dich &
bang 4, dbi chiéu v&i cac chi tiéu yéu cau cho hé
dung dich nghién ctru & Bang 2, nhan thay: cac
tinh chéat dung dich déu dat trong gIO’I han yéu cau
cua hé dung dich cho khoan ong mau ludn tai vung
than Quang Ninh. Do d6 cé thé chon don pha ché
cho hé dung Bentonit - Gypsum nhw trén dé ap
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Bang 4. Két qua danh gia hé dung dich Bentonit- gypsum

TT Cac tinh chét Pon vi Két qua
1 | Khdi lwong riéng g/cm? 1,1
2 | Do nhét phéu ( Nga) Giay 21,05
3 | Sé doc V600/V300 26/18
4 | D6 nhot déo PV cP 8
5 |YP Ib/100ft? 10
6 |Gel 10 giay Ib/100ft2 1
7 | Gel 10 phat Ib/100ft? 10
8 |pH 9 9
9 [P sé ml H,SO, 0,02N 0.4
10 |P, s6 ml H,S0O, 0,02N -
11 |Néng do Ca* mg/| 600
12 |FL(B) cm?/30 58
13 |K Mm 1,5
14 |Ham lwong cat % 0,25

dung san xuét thir nghiém.

Trong qua trinh thi cong 16 khoan TN179 tai md
than Thong Nhat & CAm Pha nam 2023, 16 khoan
thuwdng xuyén gap hién twong trwong né va thu
hep dwong kinh & d6 sau 492m dén 498m. Pja
tang doan nay la sét két, sét than (hinh 4) nén dan
toi hién twong trwong né va thu hep dwdng kinh
khi st dung hé dung dich truyén théng.

T e T

Hinh 4. M&u 16 khoan TN179. Cém Pha 2023
(491.5m - 497.5m)

Do d6, nhém nghién ctru da st dung cong thirc
pha ché dung dich Bentonit - Gypsum theo bang 3
tai 16 khoan TN179 da dem lai két qua nhw mong
mudn. Hé dung dich s& dung da khéng ché duoc
hién twong trvong né va thu hep dwong kinh trong
16 khoan. L& khoan TN179 da thi céng thuan loi
sau khi st¢ dung hé dung dich Bentonit - Gypsum
dam bdo tién do thi cong clia dé an.
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Khi khoan qua cac dia téng khac nhau, mot
trong nhirng yéu cau quan trong clia hé dung dich
nghién clru d6 la cé khéi lwong riéng dd Ién dé
can bang &p suét via. Vi vay, t& hé dung dich theo
cong thirc trén, thay ddi khéi lwong riéng clia dung
dich béng cach thay déi néng d6 Barit dé phu hop
véi tirng diéu kién dia tang.

4. Két ludn

~ T cac két qua nghién clru, ta co thé rut ra mot
sO két luan sau:

- Hién twong sap, trwong né thanh 16 khoan,
thu hep duwdng kinh tao thanh nut “pistong” gay
ra hién twong ket bd, ket mut bdé dung cu khoan
va can tré dong tuan hoan dung dich & cac tang
chtra sét trong |16 khoan la do gidm do bén, giam
lwc lién két cta khéi da do tac dong clia ngoai lwc
trong qua trinh khoan, kéo tha b6 dung cu khoan;
ddng thoi cling do sy tac dong twong hd clia qua
trinh hod ly va sy them thau clia cac tram tich sét
v&i moi tredong nwde riva. Cac tac dong doé da lam
mét do &n dinh cda thanh 18 khoan.

- Nguyén nhan co ban cla cac hién twong
phtrc tap trong qua trinh khoan tham do vung than
Quang Ninh 1a sy pha huy d6 bén virng cla tram
tich sét & thanh 16 khoan do sw xuét hién cac tng
suét Ién hon d6 bén virng clia cac tAng sét két, sét
than..va sw anh huwéng thdm thau clta pha nwéc
trong dung dich t&i tinh chat co Iy cla cac tang
sét.

- Pac tinh clda sy phirc tap trong qua trinh
thi cong cac 16 khoan tham do than ving Quang
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Ninh 1a do sw bién dang déo cuta trAm tich sét dan
tdi trwong nd, chay sé va thu hep dwdng kinh 16
khoan.

- Khoan tham do sau & khu vwc CAm Ph3,
Quéang Ninh luén déi mat véi nhiéu thach thirc
nhu: dia chat phirc tap, Ky thuat - Cong nghé
khong dong bd, dung dich khoan chwa hop ly...

- bé giam th|eu s ¢b trong qua trinh thi cong
khoan tham do sau bang phuo’ng phap khoan 6ng
mau ludn thi can thiét phai cai thién chét lwong
dung dich khoan so v&i cac hé dung dich khoan
truyén thong dang dwoc st dung.

- Hé dung dich khoan Bentonit - Gypsum da
cho cac thong so ky thuat dwa vao két qua thi
ngh|em dat yéu cau st dung cho khoan tham do
sau bang phwong phap khoan ong mau ludn. Khi
st dung hé dung dich nay sé& giam thiéu sw cb do
ket can, dac biét la khi khoan qua céc dia tang sét

phtrc tap.

Tai liéu tham khao:
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bdng bo 6ng mau luén. Tap chi KHKT Mé - bia
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[2]. Nguyén Xuan Thao va nnk (2012). Céng
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nghé khoan tham do. Nha xuat ban Khoa hoc Ky
thuat.
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handbook. SADA.

(2000). Diamond Dirilling

Research on preparation of Bentonite - Gypsum drilling fluid system to improve
exploration drilling efficiency in Quang Ninh coal basin

MSc. Nguyen Tu Vinh - Vinacomin - Institute of Mining Science and Technology

Abstract:

In solid mineral exploration drilling, the threaded tube drilling technology always demonstrates
many advantages such as increase on drilling productivity, improvement of the rate and quality of core
samples. However, besides those advantages, there are always difficulties in applying the technology,
which makes the drilling rod stuck in the wall. One of the main causes of this phenomenon is that the
fluid system chosen to drill through clay and coal clay strata is not appropriate, causing the borehole
wall to swelled or sagged. Within the scope of the article, the author presents some research results on
the characteristics and difficulties of exploratory drilling in the Cam Pha area using a set of sample
tubes; At the same time, a formula and recipe for the Bentonite - Gypsum solution system are also
proposed, which have the ability to limit the expansion of clay, improve the ability to transport drilling
mud particles to the ground, and significant reduction of the unwanted stuck drilling rod.
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SUDUNG HQP LY CAC CONG TRUONG MO SAU KHAI THAC THEO
QUAN DIEM KHAI THAC MO XANH (BLUE MINING) - KINH NGHIEM
THE GIOI

GS-TS. Nguyén Quang Phich

Hoi Khoa hoc va Cong nghé Mo Viét Nam

TS. Nguyén Viét Pinh

Tap doan Cong nghiép Than - Khoang san Viét Nam
PGS-TS. Nguyén Quang Minh

Truong Dai hoc Mo - Dia chat

Toém tat:

Tuong lai cua nganh khai khoang du'ac dac trung khong chi boi viéc ap dung cong nghé hién dai,
ma con phai dap img hai hoa cac van dé vé kinh té, moi tru"o‘ng va xd hgi. Yéu cau nay via dat ra nhirng
théch thirc 1om, phite tap trong twong lai, vira tao ra co hdi két hop cdc kién thirc tir cac linh vue khéc
vdo nganh mé mét cach hiéu qua. Ngodi cac yéu cau hién tai vé kinh té, méi ruong va xa héi, lién quan
16i khai thac mé, thi can chii y ddc biét dén yéu cau can tao ra cdc tdc déng tich cuwc dwge téi da hoa
cho cdc thé hé hién tai va tuwong lai. Do vay mot trong cde muc tiéu can chit ¥ la phdi tao ra va sir dung
cac khong gian khai thac mét cdch téi wu, bén viing cd trong va sau thoi gian khai thac, voi y nghia cua
kinh té tuan hoan.Mét trong cac huong phat trlen la sw dung tiép cdc ham 1o sir dung cac khéng gian
khac thac cii phuc vu gidi quyét cac van dé vé phat trién” va “tich trit” nang lrong, cing nhu’ cac
van dé vé sinh thdi hoc, theo y nghid ciia KHAI THAC MO XANH (BLUE MINING). Bdi viét tong hop
va giGi thiéu cac kinh nghiém trén thé giGi trong xu hirdng nay véi mong muon dinh hwéng cho viéc sir

dung hop ly cac khong gian da khai thac khodang san ¢ nuoc ta.

1.Dat van dé

Thong thwdng mét doi méd tréi qua cac cong
doan khao sat, thiét k&, chuén bi, hoat déng khai
thac va rdi déng clra mé. Bong clra md khong
thuan tay la divng hoat déng khai thac ma thuc sy
thwong phai déi mat véi mot loat van dé do hau
qua khai thac dé lai.

Ciing vi vay, mot xu hwéng khac la can tan
dung céac khbng gian khai thac ci phuc vu cac muc
tiéu khac nhau nhw:

1. Chén vui cac chét thai cong nghiép, dac biét
la cac chat thai nguy hai nhw phé liéu phong xa;

2. Chén, lwu gitr khi CO 2;

3. Lam kho Iwu gilr hay tang trir cac nguyén,
nhién liéu nhw dau, khi..;

4. Lam céac co s& san xuat ngdm, nhw cac khu
cong nghiép dac biét, cac co’ s& nudi trong ndm va
néng san thich hop;

5. Lam c6 s& cla cac hoat dong quan su,
phong vé dan su;

6. Lam co sé tich trir nang lwong, & dang nha
may dién bom tich nang...

Cac hoat déng ké dén c6 nghia sé st dung

khéng gian da khai thac phuc vu cho phat trién
kinh té xa hoi tiép tuc, gop phan phat trién kinh té,
xa hoi, bdo vé moi trwdng va tang kha nang dap
&ng cac nhu ciu cla thé hé sau. Cac muc tiéu
do, dwoc hidu theo nghia KHAI THAC MO XANH
(Blue Mining).

O nwac ta, khai thac mé da va dang dwoc thywe
hién trén moi mién cta dat nwéc, cé nhiéu chd
phan tan, nhwng cling cé nhiéu noi mang tinh tap
trung nhw ving md Quang Ninh. Néu phat huy
dwoc cac kinh nghiém thé gidi, chdc chan sé gop
phan 6n dinh kinh té, x& hdi trong twong lai.

Trong khuon khd bai viét nay, chi tbng hop va
gioi thiéu kinh nghiém trén thé gi¢i trong pham
vi phat trién cac nha may dién bom tich néng st
dung khong gian khac thac ci hay dw dinh déng
clra.

2. Nha may dién bom tich ning va van dé
st dung khéng gian mé cii trén thé giéi

Thiy dién bom tich nang la loai cong trinh thay
dién, dwoc st dung véi cac hd chva nuwdc & cac
murc cao khac nhau; khi hé théng dién quéc gia
hay cuc bd dang & trang thai “thtra dién”, thi nwéc
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dwoc bom tr hd chiva thp 1én hd chra & muirc
cao hon; khi hé théng dién quéc gia hay cuc bod
“thiéu dién’, thi nwédc tir hd mirc cao dwoc x& qua
tudc bin ctia nha may dién, xubng hd chira mirc
thap va phat sinh dién nang. Thay dién tich ndng
dén nay da duwoc st dung nhiéu noi trén thé gidi.
Cac y twdng st dung khong gian khai thac mé ci
dé phat dién tich ndng da hinh thanh tlr nguyén
ly nay.

Vao dau thé ky 20, khi cac nha may bom tich
nang trén méat dat dau tién dwoc [én ké hoach va
xay dwng (nha may bom tich nang Engeweiher
gan Schaffhausen & Thuy ST ndm 1909 hodc nha
may bom tich nang Rudolf-Fettweis & Baden-
Wiirttemberg nam 1914), mot béng sang ché da
duwoc cdp & Hoa Ky, Massachusetts (ndp nam
1901, dwoc cip bang sang ché ndam 1917) cho
mot hé théng bom tich ndng ngadm két hop véi mot
tuabin gid, Hinh 1 [1]. Tuy nhién, Tam, Blomquist
va Kartsounes tir Phong thi nghiém qubc gia
Argonne (lllinois) ciing d di dén két luan vao ndm
1979 trong bai bao “Dy trir thay dién bang bom
ngam - Tdng quan” [2] réng viéc tich trir bang bom
ngam cé thé dwoc thwe hién, nhwng van khéng ¢
dong luc kinh té nao (Hinh 2) .

Hin(7 1. Phac hoa mét nha may bom ,tich néng
ngam, mo ta trong dang ky sang ché & My [1]

Bé chufa thily dién bom ngédm
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Hlnh 2. Nha may bom tich ndng ngém 2 béac do
dd sau lon theo [2}

Nam 1993, Chen da trinh bay tinh trang m&
rong hién tai clia cac nha may tich trlr bom trén
toan thé gidi trong chwong “Pumped Storage” [3],
thé hién trén Hinh 3 [4]. Kha ndng xay dwng ho
chtva dwdi long dat cling dwoc mé ta. Téc gia cho
rang cac kho hay hé chira méi phai duwoc dao lén
sé& gay ra ganh nang Ién vé hiéu qua kinh té, trong
khi d6 cac khoang khéng gian ngdm & cac mé hién
c6 chi phu hgp trong nhirng trwdng hop dac biét.
«Dy &n Summit» gan Akron, Ohio dwoc nhac dén
nhw mét vi du tich cwe. Nhin chung, cac dy an da
khong dwoc xem xét thém do thay thiéu loi nhuan
va thiéu hé théng tham chiéu.

Céc cong tac nghién clru québc té tiép theo
dwdng nhw chi c6 cac hoat dong 1é té & My, Nhat
Ban va Singapore. Cac két qua cta nhirtng nam
1980 dwoc tiép tuc & My nhw Uddin [5] mé ta cac
tinh toan dia co cho suw dn dinh ciia mot bé chira
ngam cho mét nha may bom tich néng.

O chau A, cac nghién ctru kha thi dau tién ciing
da duwoc thye hién & Singapore vao nam 1993 va
1996. [6]; tuy nhién, chwa c6 dy an nao dugc trién
khai. Dy an cling dang dwoc thao luan tai Nhat
Ban va dwoc dé cap nhw 1a mét lwa chon cho viéc
xay dwng cac nha may bom tich nang mai [7] [8],
v&i so d6 nhw trén Hinh 4. Tuy nhién, cho dén nay
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Hinh 3. Nha méy bom tich ndng ngdm véi bé chira ngdm, minh hoa trong [3, theo [4]

Hinh 4. So dé nguyén ly nha méy bom tich ndng ngdm & Nhét theo [8]
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Hinh 5. M6t vai so db nha may dién tich ndng, st¥ dung céc co sot khai thédc mé cii [9]

chwa c6 cac thong tin co ban, chi tiét ctia cac két
qua nghién ctu.Buwédc sang thé ky 21, qua trinh
chuyén déi ndng lvong dwoc thye thi mang tinh
chinh tri & Dlrc, nén cung v&i sy mé& rong ngay
cang tang cla cac nha san xuét nang lwong tai
tao, dic biét 1a ngudn cap nang lwong gié va hé
théng mat troi, da tao ra mot dong lwec méi cho

tranh luan vé hé thdng tich nang hay lwu trir ndng
lwong va ¢ mre dd bung nd nhét dinh. Vi hiéu
suét khodng 80%, bom tich néng dai dién cho
mot cdng nghé tién tién, nhwng hién dang bi anh
hwéng bdi hiéu qua kinh té va cau hai vé vi tri: dac
biét 14 cau hdi vé sw chip nhan clia xa hoi dang
dwoc dat 1én hang dau.

KHCNM SO 6/2023 * CONG NGHE MOI TRUONG



N
Bé chifa thap hon

Ha Saxony

Hinh 6. M6 hinh nha may tich ndng ngdm & Niedersachsen theo[10]

Tai Bang Niedersachsen & B¢ da trién khai
mét loat cac cong trinh nghién ctru, véi cac mod
hinh nha may dién tich nang tan dung cac co s&
khai thac mé cii, thé hién qua cac so db trén Hinh
5[9].

M6t dw an dién hinh da hinh thanh & Bang
Niedersachsen, v&i so dd cong nghé nhw trén
Hinh 6.

Tai bang Nordrhein-Westfalen, noi tap trung
cac mdé ham 16 khai thac than, hién da déng ctra,
viéc nghién ctru phat trién cac nha may dién tich
nang ngadm da dwoc chu trong dac biét.

M6t tap doan nghién clru & vung Ruhr da lam
viéc chuyén sau vé nodi dung nay tlr ndm 2012 véi
tiéu dé dy an: “Phat trién phwong an trién khai cho
viéc str dung cac nha may khai thac than da lam
nha may dién bom tich nang ngdm”. Trong khudn
khé clia dw an [11], cac van dé ky thuat, phap ly,

kinh té va xa hoi dwoc giai quyét, véi viec st dung
tiép theo cac mé than, sé bj déng clra trong twong
lai gan, 14 dong lwc thic ddy cong viéc nghién clru.

Trong khi & cac cong trinh truéc day, da tram
tich, chdng han nhw xuét hién tw nhién & ving lan
can cac mod than, dé& bd tri kho chira may bom
ngam da bij loai trir [12 dén 14] [15 va 16], thach
thire ky thuat nay sé dwoc xem xét cu thé dé st
dung co s& ha tang khai thac than hién cé va gidm
cac nghia vu vinh vién trong twong lai. Do d6, dw
an nay ludn dwoc xem xét trong bdi canh khu vc
lién quan dén viéc dong ctra cac mé than va cung
céap than.

Lién minhnghién cru bao gébm Dai hoc
Duisburg-Essen, Pai hoc Ruhr Bochum, RAG,
RISP va DMT va duoc tai tro béi B6 Bao vé Khi
hau, Méi trwong, Nong nghiép, Bao tén Thién
nhién va Bao vé Nguw¢i tiéu dung cia Bang North
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Rhine-Westphalia. Cac két qua nghién clru da
duoc cong bd trong mot sé cong trinh [10].

O MY, cling c6 mot sbé dw an da tréi qua cac
giai doan lap ké& hoach dau tién:

- Vao thang 4 nam 2014, New Summit Hydro
LLC da nbép don xin phé duyét “dw an Summit”,
bao gdm mot nha may coéng suat 1,5 GW véi hd
chtra ngadm tai mot mé da voéi & Norton, Ohio [17].

- Dy 4n Bom tich ndng Mineville, tai thi trAn
Moriah, d& xin phé duyét thiét k& vao thang 10
nam 2013. Day l1a mdt co s& hoan toan ndm duwdi
long dat véi cong suat 260 MW trong mot khu md
cl. [18][19].

- Tai Maysville, Kentucky, Gridflex hang Energy
LLC d3 I&én ké& hoach nha may bom tich ndng voi
mot bé chira thdp hon trong mot mé da véi cii vao
nam 2012. Cong suéat phai la 1GW. [20] » Dw an
Mount Hope, New Jersey dw tinh cong suét 2 GW
(tuy nhién chi 1 GW trong cac ké& hoach sau nay)
véi cot nwdc cao khodng 800 m dén moét hd chira
nwédc ngdm. Dy an da dwoc phé duyét vao nam
1994, nhwng khong dwoc thwe hién bdi cong ty
xay dwng va van hanh Mount Hope Hydro Inc.
v&i sy hop tac cia Tap doan Kvaerner (Na Uy)
va ABB Generation (Thuy Dién) néu ly do kinh té.
Gidy phép hét han vao ndm 1996.

3. Mot s6 dw an va cong trinh xay dwng hién
thoi tai Ao

Cho dén nay, viéc trién khai thwc té nha may
bom tich ndng ngadm da dién ra & Nassfeld trén day
nai Alps cla Ao, noi mét khu v lwu nuwéc bom
thap hon dwoc mé rong bang cach tao ra khodng
160.000 m?® dung tich lwu trir qua cac dwérng ham
véi tbng chiéu dai khoang 2 km trong nui. Viéc xay
dwng dién ra chi trong vong 6 thang vao nira mua
hé nam 2006 va da di vao hoat dong thanh céng
ké tir d6. Mot dac diém quan trong trong viéc phé
duyét cong trinh nay 1a sw di chuyén cta da dao
ra: phan da nay dwoc st dung vao viéc nang cao
dap nwéc clia mot trong cac hd chiva phia trén va
dé lam hai hoa canh quan xung quanh dap - do
do6 khong can phai xt ly. Mot phat hién dang chu
y clia dw an nay la V|ec boc lot (chong gitr) lvong
nwéc lwong lwu trik ngdm chi can thém mot phan
(Hinh 7).

M6t phwong an nha may tich ndng ngam ciing
da dworc Ién ké hoach cho dia diém Pfaffenboden,
nhw trén Hinh 8. H chtra phia trén sé dwoc dwa
vao nui théng qua moét hé théng dudng 16. Mac
du da cé gidy phép xay dwng ndm 2012 nhuwng

chd dau tw va don vi van hanh van chwa quyét
dinh xay dwng do khong thé sinh 1oi trong diéu
kién kinh té hién nay. Mot quyét dinh dau tw duoc
mong doi trong vai nam t&i. Dy an, con dwoc biét
dén voi cai tén “Moliner Kraftwerk”, dwoc lén ké
hoach b&i Tap doan Bernegger & Molln va duoc
Wien Energie (Nang lwong Wien) mua lai dé xay
dwng va van hanh. Nha may cé cdng suat 300MW,
hd chira phia trén s& bao gdm mot sé dworng 16 voi
tbng chiéu dai 1,5 km va dung tich 1,2 Mm3.

4. Nhan xét va két luan

Tém lai, ¢ thé khang dinh réng nha may dién
bom tich nang st dung khong gian khai thac cii da
va dang dwoc nghién ciru phat trién va ap dung
rong khap trén thé gidi. Tuy nhién, méc du mot sb
dia diém da trai qua cac bwdc nghién ctru, lap ké
hoach dau tién, nhwng chi trong trwéng hop cia
Nassfeld & Ao méi c6 it nhat mot hd chira ngdm
thwe sw dwoc xay dwng. Ly do han ché hién tai
ctia hdu hét cac dw an 1a do thiéu kha nang sinh
l&i hodc trong vi du cla Ritten, khéng dwoc chap
thuan do sw phan déi ctia cong ching.

Tuy nhién, trong bdi canh bung né cac co s&
san xuat dién bang nang lwong tai tao hién nay
cla nwoc ta, viéc thira dién trong trang thai st
dung dién binh thuwéng sé chac chan xay ra, nén
phat trién dién tich nang 1a mot kha ndng dang
quan tam trong diéu kién khai thac mé & nwéc ta
trong cac vung ddi nui cé loi thé khi cac mé ham
[0 khai thac & cac mirc khac nhau, cac ma 16 thién
véi lwong nwdc cé thé tich trik nhiéu.
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Associate Prof. - Dr. Nguyen Quang Minh - Hanoi University of Mining and Geology

Abstract:

The future of the mining industry is characterized not only by the application of modern technology,
but also by a harmonious response to economic, environmental and social issues. This requirement not
only poses big, complex challenges in the future, but also creates opportunities to effectively combine
knowledge from other fields into the mining industry. In addition to the current economic, environmental
and social requirements associated with mining, special attention needs to be paid to the need to create
maximized positive impacts for current and the future generations. Therefore, one of the goals that needs
attention is to create and use mining spaces in an optimal and sustainable way both during and after
the exploitation period, with the meaning of circular economy. The development direction is to continue
using underground mines using spaces other than old mines to solve problems of “development” and
“storage” of energy, as well as ecological issues, according to the idea. Meaning of BLUE MINING.
This article synthesizes and introduces world experiences in this trend with the hope of guiding the
reasonable use of mineral-exploited spaces in our country.
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Pinh gia nhanh thi trwong than thé giéi
thoi diém 30 thang 10 nim 2023

Trén thi trwong chiu Au tudn truwéc gid than
diéu chinh vé mirc duéi 140 USD/tin sau cic
tudn ting trude do trén nén bién dong va chuyén
dong da chiéu ciia cdc chi sé gid khi dot va dau
mé dwdi dnh hwéng ciia cdc né lwe ngogi giao,
nhdm giam leo thang xung djt 6 trung déng

Anh: shutterstock.com

Gia khi dbt tai trung tam TTF nang 1én mirc
553,8 USD/1000m° (+11,5 USD/1000m® so voi
thoi diém 18/10/2023) do cac nguon cung cép tir
Na Uy giam va m0| quan nga| vé cac rii ro gian
doan viéc cung cap khi dét tw nhién tir khu vuwe
trung déng.

Téng dw tri¢ trong cac kho clia ARA ting
lén mic 6,8 tr.tdn (+0,1 tr.tAn so voi thoi diém
18/10/2023). Chi s6 than Nam Phi 6000 gidm
xudng dwéi 130 USD/tAn do mirc gia gidm chung
trén thj trwéng nang lwong cda Lién minh chau Au
EC va nhu cdu han ché tir phia An Do.

Chinh quyén Nam Phi dang xem xét phwong
an cho phép cac khodn dau tw tw nhan vao co s&
ha tAng dwong sét cla dat nwéc vao gitba nam
2024, nham gidi quyét cac van d& ma nha diéu
hanh Transnet khong thé dwong dau. Qua 2 thang
gan day gia van chuyén than bang xe tai tai cac
kho xuét khau ting vot Ién gan 50% do anh hudng
clia viéc tang gia dau diesel va nhan cong. Tuy
nhién, dbi v&i cac nha xuat khau khong co sv lwa
chon thay thé va ho budc phai tra tién. Gia trung
binh van chuyén than tr tinh Mpumalanga téi cac
kho Richards Bay trong thdi gian gan day |a 47-
50USD/tan so véi 34USD/tAn vao dau thang 8.

Tai Trung Quédc gia than 5500 NAR giao ngay
tai cdng Qinhuangdao diéu chinh giam 1 USD/tan
& murc 141 USD/tan. Ap luc 1én chi sb gia & Trung
Qubc gay ra bdi viéc gia tdng khai thac va dy triv

N KHCNM SO 6/2023 * TIN TRONG NGANH

tai cac cang cla dat nuéc, cling nhu viéc gidm st
dung than trong khu vuc ndng lwong va héa chéat
than. Viéc lam méi hoat dong cla tuyén duong
sat Dagqin sau khi bao tri ky thuat va chlnh quyén
kéu goi cac cong ty I&¥n nhat cung voi yeu cau tang
cwong khai thac dé ddm bao cac ngudn duy triy dd
cho giai doan mua déng dang can ké& da thuc day
tang trwdng ngudn cung.

Co6ng ty Shenhua Energy da thong bao vé mot
chu ky gidm gia méi, ma sé anh hwdng tiéu cuc
t&i thi trwérng giao ngay. Tai nhiéu khu vc gidm tir
0,7 dén 2,8 USD/tan, trong khi dé cac cong ty khai
thac dang che doi cac dot gidm tiép theo. Ngoai
ra, Trung tdm khi hau quéc gia cta Trung Quéc
ciing thédng bao vé kha nang tang cao mic nhiét
do trung binh trong thang 11, dan dén viéc gidm
tiéu thu than.

Dv trir tai cac kho cla cang Qinhuangdao da
tang tir 5,0 tr.tn Ién 5,6 tr.tAn, tbng du trir tai 9
cang I&n nhéat tang 1&n 26,3 tr.tAn (+1,7tr.tAn so voi
ngay 18/10/2023).

Chi sb than Indonesia 5900 GAR ting 1&n 99
USD/tan (+1 USD/tan). Gia ca tiép tuc tang, mac
du nhu cau tir phia Trung Quéc c6 sw sut giam,
b&i mwc nwédc & Trung va Bong Kalimantan gidm,
anh hwdng dén ngudn cung cép than téi cac cang
bang sa lan dwdng séng. Viéc cham tré phé duyét
cac don dé nghi tdng han ngach khai thac cho cac
cong ty Indonesia va gian doan ky thuat trong hoat
doéng cua dich vu céng vé xac minh ban hang ciing
la mot phan tac dong.

Than nang lwong cao 6000 cia Uc rét gia
xuong dwéi 130 USD/tén, nguyen nhan la sy giam
nhu cau tw ph|a Trung Quéc va An Do, noi ma
dang cho thay su gia tang trong tiéu thu tai nguyén
ctia chinh minh. Gia cho than luyén kim cta Uc
HCC tang lén trén 345 USD/tan sau khi diéu chinh
cach day khong lau, nhe vao nhu cau 6n dinh tir
phia cac khach hang An D6 va ngudn cung han
ché trén thj trwdng giao ngay. Viéc khai thac than
luyén kim clla Cong ty Anglo American & bang
Queensland cta Uc da gidam 21% trong giai doan
thang 7 — thang 9 vé murc 4,3 tr.tAn (-1,2 tr.tAn so
v&i giai doan twong (rng nam 2022), mac du dy
bdo vé san lwong khai thac trong ndm 2023 gilr
& murc 16-19tr. tAn. Cong ty South32 ciing da bao
cdo vé viéc gidm san lwong khai thac.

Nguén:https://www.eastrussia.ru/material/puls-
uglya-30-oktyabrya-ugolnaya-promyshlennost-v-
momente/.
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Hoi nghi quan triét Pé an co ciu lai
TKV dén nim 2025

Chiéu ngay 15/11/2023, Tap doan Céng nghiép
Than - Khodng sin Vi¢t Nam (TKV) dd té chire
Hi nghi qudn tri¢t Pé dn co ciu lai TKV dén
néam 2025. Pong chi Ngé Hoang Ngin - Bi thw
Ddng uy, Chui tich HDTV TKV chii tri hgi nghi

D Hoi nghi c6 cac déng chi Thanh vién HDTV,
Tbng giam dbc TKV, cac déng chi Phé Téng giam
dbc, Kiém soat vién, Ké toan trwéng cung Truwdng
cac ban TKV va Bi thw Bang ty (Chi bg) tryc thudc
Déang Gy TKV, Ianh dao chi chét cac don vi thanh
vién TKV; Céc déng chi Uy vién Ban chép hanh
bang bd TKV; Thudng tree BDang Gy Than Quang
Ninh; Bi thw DPoan thanh nién TKV; Bi thw Boan
thanh nién Than Quang Ninh.

Ngay 27/10/2023, Tha twéng Chinh pha da ky
Quyét dinh sb 1263/QD-TTg phé duyét Bé an co
céu lai Tap doan Coéng nghiép Than - Khoang san
Viét Nam dén ndm 2025.

Phat biéu khai mac hdi nghi, ddng chi Ngd
Hoang Ngan - Bi thw Bang Uy, Chd tich HDTV Tap
doan da quan triét mot sé ndi dung quan trong cla
Dé an co clu lai TKV dén nam 2025 theo Quyét
dinh 1263/QD-TTg, chi ra sy can thiét phai tiép tuc
co cau lai TKV, can c xay dwng dé an, nguyén
tac va muc tiéu co céu lai TKV.

Muc tiéu ctia D& an 13 tiép tuc nang cao hiéu
qué hoat déng dé TKV tré thanh tap doan kinh té
nha nwéc manh, cé trinh dé cdng nghé, ky thuat
san xuat hién dai, tirng bwdc dap (rng cac chuan
muwc qudc té vé quan tri doanh nghiép; nang cao
nang suét lao déng, chat lwong sadn pham, hiéu
qua hoat déng va sc canh tranh cla doanh
nghiép; phat trién bén ving, hai hoa véi moi
trwong va ngudi lao dong; phat trién phu hop voi
xu thé clia cudc cach mang cong nghé lan thir tw,
chuyén dbi xanh, chuyén ddi s6, chuyén ddi nang
lwong mai; gop phan quan trong dam bao an ninh
nang Iuong quéc gia va phat trién kinh té - xa hoi
clia dat nuwoc.

Trong giai doan dén nadm 2025, TKV tiép tuc
tap trung kinh doanh trong céc Ilinh vwe kinh doanh
cbt 16i ma TKV ¢6 loi thé vé cong nghé san xuét,
két cAu ha tang, bi quyét cong nghé, nhan luc va
thi trwdng.

Dinh hwéng chung vé phat trién kinh doanh
ctia TKV la g&n md hinh kinh doanh vé&i san xuat
tao ra chudi gia tri khai thac cac khoang san, san

phdm va dich vu di kém; tdng cwong phat trién
theo chiéu sau bang cach ap dung cédng nghé méi
tién tién, hién dai.

TKV sé tirng buwéc tién téi lién thong 03 phan
nganh kinh doanh chinh ctia TKV la Than - Dién -
Luyén kim. Trong do, tap trung phat trién cac md
ham 16 san lwong 1&n theo tiéu chi mé xanh, md
hién dai, md san Iwong cao, lién thong cac mé 16
thién, ham 16 thanh cac mé cé cong suét Ion.

Déng chi Trédn Van Ctr - Truéng ban Té chwc -
Nhén sw TKV bao cao nhirng ndi dung co céu
lai, gidi phap, nhiém vu trong tdm trong viéc trién
khai Bé an co céu lai TKV dén ndm 2025

Theo Dé an, sé tiép tuc duy tri TKV theo md
hinh cong ty me - cong ty con, trong d6 Cong ty me
- TKV thwe hién ddng thdi 02 chire nang chi yéu
gdbm: Chirc nang tryc tiép san xuét, kinh doanh
trong céac Iinh viec va chirc ndng dau tw vén vao
cac cong ty con. Theo do, Céng ty me - TKV gilr
vai tro trung tam, 1anh dao, quan ly va chi phéi hoat
dong clia cac cong ty con theo quy dinh ctia phap
luat nham dat hiéu qua kinh doanh cao nhét clia
Tap doan cac cong ty TKV va cla tirng cong ty
con. Bong thei, Céng ty me - TKV 1a dau méi thuc
hién nhirng céng viéc ma Nha nwéc truc tiép giao
cho TKV t6 chirc thwe hién trong Tap doan céac
cbng ty TKV.

Dé an cling nhan manh vao viéc TKV sé day
manh thwc hién co clu lai vé quan tri doanh
nghiép; tap trung hoan thién thé ché quan ly, dbi
m&i, nang cao hiéu qua quan tri tai nguyén, quan
tri dau tw, quan tri chi phi.

Trong giai doan dén nadm 2025, TKV tiép tuc
thwe hién sp xép lai cac don vi trwe thudc, thoai
vbn tai cac cong ty khoéng thudc linh vuc kinh
doanh chinh, co' cau lai vén gép cta TKV tai mot
sb cong ty con.

Két luan hdi nghi, Bi thw Dang Gy, Cha tich
HDTV Tap doan Ngé Hoang Ngan dé nghi toan bo
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Bi thw Bang dy, Cha tich HDTV Téap doan Ng6
Hoang Ngén phat biéu két luén hoi nghj

hé thdng chinh trj cia TKV cuing vao cudc dé quan
triét, tuyén truyén D& an co cAu lai TKV dén nam
2025 t&i toan thé ngwdi lao ddng trong TKV; ddng
thoi tich cwe, quyét liét, sau sat trong viéc trién

khai thwe hién Bé an nham dat dwoc cac muc tiéu
theo D& an da dwoc phé duyét; Lanh dao cac don
vi phai chdp hanh nghiém chi dao cta Tap doan
trong trién khai tai co cAu doanh nghiép, dac biét
la tai cac don vi cé thay déi v& mé hinh té chirc,
nhw cac don vi sé tién hanh sap xép lai, phai thoai
vbn; Cac Ban TKV can phat huy tbi da vai trd tham
muu, giup viéc cho Lanh dao TKV trong cong tac
chi dao trién khai thye hién Dé an co cu lai TKV
dén nam 2025; Phat huy vai trd ctia co quan dau
ndo, chi déng hwéng dan, giam sat, don déc cac
don vj trién khai thwe hién co ciu lai theo ké hoach
da dwoc phé duyét.
Truyén théng TKV
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Vién Khoa hoc Céng nghé Mo - Vinacomin

Hoi nghi nghiém thu dé tai “Nghién
ciu phuong an dong cira mé phu hegp
cho cac mé than 1§ thién ving Hon Gai
thuoc TK

Ngay 17/11/2023, Hpi dong Khoa hoc cong nghé
Tap doan Cong nghiép Than — Khodng sdan Viét
Nam (TKV) di té chirc Hpi nghi nghigm thu dé
tai “Nghién cuu phwong dn dong cira mo phu
hop cho cac mé than 1p thién vang Hon Gai
thugc TKV? do Vién Khoa hoc Cong nghé Mo —
Vinacomin thuc hién

Héi dong KHCN TKV nghiém thu dé tai
Cac mé khai thac 16 thién (KTLT) thuwéng chiém
dung phan dién tich dat kha I&n dé mé khai truong,
lam bai thai va xay dwng cac coéng trinh phu tro.
Qua trinh khai thac va d6 dat da thai da lam thay
ddi dang ké& dia hinh, dia mao va canh quan khu
vwe, ha thdp muc nwdc ngdm, tang lwong khi

bui,... Chinh vi vay, cac nwéc trén thé gidi da cod
nhiéu cong trinh nghién cru, (’ng dung céng nghé
hop ly trwde, trong, sau khai thac va tré thanh quy
dinh b&t budc dé khai thac mé bén virng, ddm béo
ba muc tiéu: Kinh té, xa hdi, méi trudng. Cac khu
vwe moé da két thuc khai thac dwoc cai tao thanh
céac trung tam gidi tri, thé thao, thdm quan du lich,
ky thuat phuc vu dao tao va nghlen ctru, khu vire

cbng nghiép chuyen ddi, phat trién néng nghlep,
cai tao thanh hé chiva nuéc, trong cay xanh, hd
chta, quy hoach thanh cac dam lay sinh hoc, khu
t&i ché xir ly chét thai, lwu trir hang hda, ...

Tai Viét Nam, cong tac quan ly, ché tai thuc
hién va co s& ky thuat vé cai tao phuc hdi moi
trudng (CTPHMT) con mét sb bat cap nhu: Quy
hoach nganh va dia phwong cé sw thay déi do sw
phat trién kinh té xa hdi, do d6 cac dw an khai thac,
CTPHMT can phai diéu chinh cho phu hop. Trong
thoi gian vira qua, Phuwong an CTPHMT sau khai
thac dwoc cac mé thyc hién chi yéu la cai tao
thanh ruéng lua, khu du lich sinh thai, tréng cay

phl xanh... Ngoai ra, hién nay cé nhiéu mé than
16 thién sap két thuc khai thac, viéc nghién ctru
phwong an cai tao phuc hdi mdi trwéng phu hop
cho tirng loai hinh md sau khi déng ctra 1a can
thiét. Nam 2020, Tap doan Céng nghiép Than —
Khoang san Viét Nam da giao cho Vién KHCN Mé
thwe hién dé tai “Nghién ctru phurong an déng cira
md phu hop cho cac mad than 16 thién vung Hon
Gai thuéc TKV”.

Qua khao sat cho thay, trén dia ban ving Hon
Gai (tinh Quang Ninh) hién cé 5 mé khai thac than
16 thién 1a Nui Béo, Ha Tu, Subi Lai, Ha Lam, Ha
Rang. Tuy nhién, da cé 04 mé két thuic khai thac,
md Ha Tu dy kién sé& khai thac dén nam 2028.
Va c6 05 md khai thac than ham 16 1a Nui Béo,
Ha Lam, Sudi Lai, Ha Rang, Binh Minh, cac md
nay sé két thuc khai thac sau giai doan nam 2030.
D& cong tac CTPHMT dat hiéu qua can co sv can
bang gitra cac yéu td ky thuat — kinh té — xa hoi,
doi hoi sw phdi hop cla cht dau tw, co quan quan
ly nha nwéce va dia phwong.

T& nhitng kinh nghiém cla cac nuwéc trén thé
gi6i va nghién cru tbng quan cac yéu té k¥ thuat,
kinh t&, xa hdi clia cac mo khai thac than ndi trén,
nhém thwe hién dé tai da xay dwng co s& dir liéu,
tiéu chi bang viéc 4p dung phan mém xay dwng co
s& di¥ liéu My SQL, SQL developer,...trong quan
ly, lwu trlr di¥ liéu va phwong phap lya chon da
tieu chi MCA — k¥ thuat phan tich thi bac AHP, ky
thuat SAW,... Dé tai da dé xuét cac phwong an,
giai phap ky thuat cho viéc dong clra cac mé dam
bao an toan méi trwéng, dat hiéu qua kinh té.

M¢é hinh 3D phu’cyng an dong ctra mad, cai tao mat
béng sau khai thac thanh hé chira nuwéc mé 16

thién Subi Lai — Céng ty than Hon Gai

Két qua nghién clru ctia dé tai la co s& dé cac
md than 1 thién ving Hon Gai tham khao dé thuc
hién cai tao phuc hdi méi trwéng va déng clra md
phu hop, dam bao hiéu qua kinh té — xa hdi, phu
hop v&i chi trwong thay dbi trong tam kinh té tir

“Nau” sang “Xanh” cia TP Ha Long./.
D.L.



Vién Khoa hoc Céng nghé Mo - Vinacomin

Vién KHCN M6 don nhan Huan chwong
Lao dong hang Nhat tai Hoi nghi tuyén
dwong dién hinh tién tién trong cic
phong trao thi dua ctia Tap doan TKV
nam 2022-2023 va vinh danh Thg gidi
xuat sic cap Tap doan lan thi 12, nim
2023

Chao mirng ky niém 87 nam ngay Truyén
thédng Céng nhan viing Mé — Truyén théng nganh
Than 12/11 (1936 — 2023); 55 nam ngay Bac Ho
gap mat Doan dai biéu CNCB nganh Than 15/11
(1968 — 2023), sang 11/11, tai Quang Ninh, Tap
doan Cong nghiép Than — Khoang san Viét Nam
(TKV) té chire Hoi nghi tuyén dwong dién hinh tién
tién trong cac phong trao thi dua cta Tap doan
nam 2022-2023 va vinh danh Tho gidi xuét sic
cap Tap doan lan the 12, ndm 2023. Vién KHCN
Mo — Vinacomin vinh dw va tw hao dwgc don nhan
Huan chwong Lao dong hang Nhét ctia Cha tich
nwéc vi ¢o thanh tich xuét séc trong cong tac tw
nam 2017 dén nam 2021, gép phan vao sy nghiép
xay dwng CNXH va bao vé Té quéc; ddng chi Nhir
Viét Tuan, Phé Vién trwéng Vién KHCN Mé —
Vinacomin dwgc Tha twéng Chinh phi téing béng
khen vi cé thanh tich xuét sic trong cong tac, gép
phan vao sw nghiép xay dwng CNXH va bao vé
Té quéc.

Phat biéu khai mac, Téng giam déc Tap doan
Dang Thanh Hai nhan manh, giai doan 2022-2023
vira qua |a giai doan cé nhiéu khé khan, thach
thirc dbi véi TKV, song vé&i nhiéu gidi phap, sw
nd lwc va phat huy truyén théng “Ky luat va Bong
tam”, tinh than ctia “Nguoi Tho mé — Nguwdi chién
sy” da bién kho khan thanh thuan loi. Lién tiép hai
nam qua, Tap doan da hoan thanh xuét s&c nhiém
vu SXKD. Trong d6, nhiéu chi tiéu hoan thanh &
murc cao ky luc, tir sén lwong, dén doanh thu, loi
nhuan, nép ngan sach Nha nwéc. Bén canh do,
TKV con hé tro dbi tac khach hang, thé hién tbt
vai trd la cong cu diéu tiét kinh té vi mé ctia Chinh
pha, gép phan kiém ché lam phat théng qua viéc
gitr 6n dinh gia ban than san xuét trong nwéc cho
san xuét dién.

Dat dwoc két qua dd, déng thoi véi viec ap dung
ddng bd cac giai phap vé td chirc, chi dao, quan ly
va quyét liét trong diéu hanh, cong tac Thi dua —
Khen thwdng lubn dwgc Tap doan xac dinh la mot
bién phap hiru hiéu, tao déng Iwc quan trong thuc
déy SXKD va cac mat hoat dong khac ctia Tap
doan phat trién. Cac phong trao thi dua ciing nhw
cong tac Thi dua — Khen thuwdng trong nhirng nam

qua da tich cwc déi méi, chu trong khen thwéng
cac tap thé nhé nhw té, doi, cong trwdng, phan
xwdng va lao déng truc tiép san xuat. Qua do, da
dong gop to Ion vao sw thanh cong clia Tap doan.

Tai Hoi nghi, thira Gy quyén ctia Ianh dao Pang,
Nha nwéc, ddng chi Bdng Xuan Phwong, Pho Bi
thw Tinh Gy Quéng Ninh trao Huan chwong Lao
déng hang Nh4t cho Vién Khoa hoc Cbéng nghé
mo — Vinacomin.

/ .”’ ’m:"‘:f i ll“ \ 4I.‘J\\‘1
Bi thw Bang uy, Cha tich HDTV Tap doan Ngé
Hoang Ngén phat biéu tai Hoi nghj

Phat biéu chi dao, dinh hwéng phong trao thi
dua cua TKV, Bi thw Bang uy, Chu tich HDTV
Tap doan Ngbé Hoang Ngan ghi nhan, danh gia
cao két qua dat dwoc trong cong tac Thi dua —
Khen thwéng clia Tap doan va cac don vi, dong
thoi biéu dwong, chic mirng hon 600 c& nhan,
tap thé, cac tho gidi cAp Tap doan vira dwoc ton
vinh, tuyén dwong tai Hoi nghi. Cha tich ciing dé
nghi can tiép tuc dbi m&i cdng tac Thi dua — Khen
thwéng ca vé noi dung, hinh thirc, phwong thirc
t6 chirc, nham dam bao tinh thiét thwe, hiéu qua.
Cong tac thi dua can tiép tuc hwéng trong tam vé
co s&, nhat 13 déi twong cdng nhan lao dong truc
tiép, gan thi dua v&i cac nhiém vu chinh tri, nhiém
vu SXKD cu thé ctia don vi, ciia Tap doan. Can
quan tdm phat hién nhan t6 ma&i, xay dwng cac
dién hinh tién tién cling nhw khen thuéng kip thoi
v&i nhirng tap thé, ca nhan cé thanh tich xuét séc
trong cac phong trao thi dua, ciing cb bé may t6
chire, lwva chon nhirng can bd lam TDKT c6 trach
nhiém, nhiét tinh, tam huyét. Cha tich chtc phong
trao thi dua yéu nwéc cha Tap doan tiép tuc thu
dwoc nhidu két qua, thanh tich xuat sac, cé nhiéu
tap thé, ca nhan dwoc ton vinh, khen thwédng hon
nira, thiét thwe 1ap thanh tich chao ming ky niém
30 nam ngay thanh 1ap Tap doan (10/10/1994 —
10/10/2024), gép phan xay dwng TKV phat trién
bén virng.

Truyén théng TKV
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