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THONG TIN KHOA HOC CONG NGHE MO

AP DUNG PHAN MEM “MASSIP” TINH TOAN CAC THAM SO DICH
CHUYEN, BIEN DANG KHOI PA MO VA BE MAT PIA HINH
KHI KHAI THAC CAC VIA THAN NAM DUOI CONG TRINH

CAN BAO VE TAI MO THAN NUI BEO

Tém tit:

TS. Lé Vian Hau

Vien Khoa hoc Cong nghé Mo -
ThS. Tran Pirc Diu

Truong Dai hoc Tai nguyén va Moi truong
Thanh phé H6 Chi Minh

Vinacomin

Bién tap: TS. Lé Dirc Nguyén

Hién nay, Céng ty than Niii Béo dang khai thdc than bang phwong phdp ham 16, véi tong trit eong
dia chat “huy dong la 53,1 triéu tan, trong do cé t6i 22,5 triéu tan (chiém 42,4%) nam duwdi cic cong
trinh, doi twong tir nhién cdn bdo vé trén bé mdt. Dé khai thac hiéu qua phan tri lwong trén trong khi
van dam bao an toan cho cac cong trinh trén bé mat, viéc nghién civu, ddanh gid sy anh huong cua
cdc tham sé so do cong nghé (SPCN) khai thac dén qud trinh dich chuyen bién dang bé mat la can
thiét. Bai bdo ludn gidi lya chon phiong phap tinh toan cac tham so dich dong, tir d6 dé xudt céng
nghé khai thac hop 1y cho phan trit lwong nam duwéi cdc doi twong can bdo vé trén bé mdt tai mo than

Nui Béo.

Dw an md ham 16 Nui Béo dy kién huy déng
vao khai thac 5 via than (V11, V10, V9, V7, V6)
tr mirc -350 + LO via, vOi t6ng trlr lwong dia
chét huy dong khoang 53,1 triéu tan [4]. Trong
doé co dén 22,5 triéu tan (chiém 42,4% tong triv
lwong dia chat huy ddong) nam dwdi phwong Ha
Lam, Ha Trung, Ha Tu va thanh phd Ha Long.
Dé khai thac hiéu qua phan trir lwong ndm dwdi
cac cong trinh trén bé maét, trong khi van dam
bao an toan cho cac déi twong can bao vé, viéc
nghién clru va danh gia sy anh hwéng cua cac
tham s6 SDCN khai thac dén qua trinh dich
chuyén, bién dang bé mat |a can thiét. Hién nay,
c6é nhiéu phwong phap dé xac dinh cac tham
sb dich chuyén va bién dang bé mat duwédi sw
anh hudng cta qua trinh khai thac ham 10, cac
phuong phap c6 thé thwc hién bang quan tréc
ngoai thwc dia; nghién cru trén mé hinh vat liéu
twong duwong trong phong thi nghiém hoac st
dung nhitng phan mém d& mé phéng va tinh
toan céac gia tri can thiét... Trong do, Vién VNIMI
- Lién Bang Nga da dwa ra phwong phap tinh
toan, xac dinh cac tham sb dich chuyén dat da
bé mat va dwoc tdng hop trong “Quy téc bao vé
cac cong trinh xay dwng va dbi twong tw nhién
tr sw anh hwéng co hai cia khai thac mé ham 1o

trong cac mé than” [9]. Quy téc nay dwoc nghién
clu va phat trién trén co s& két qua quan trac
ngoai thuc dia; tbng quan kinh nghiém khai thac
dwéi cac khu vyc dan cw, cbng trinh xay dwng
va dbi twong tw nhién; nghién ciru trong phong
thi nghiém va phan tich qua trinh dich chuyén dét
da md, bé mat dia hinh. T dé dwa ra phuwong
phap xay dwng tru b&o vé trong diéu kién nhirng
|&p dét da bi pha hdy va khong bi pha huy, luén
gidi phwong phap xac dinh cac chi sé bién dang
gIO’I han va cho phép trong ban kinh anh huo’ng
cua cac cong trinh dan dung va céng nghiép, de
xuét nhung phuo’ng phéap tinh toan cac tham sb
dich chuyen va bién dang bé mat dwdi sy anh
hwéng cla qua trinh khai thac ham 16 va nhirng
gidi phap bao vé cac dbi twong trén bé mat trong
céac giai doan khai thac khac nhau theo thiét ké
quy hoach mé.

Trén co s& phwong phap luan [9], cac nha
lap trinh tin hoc trong linh virc khai khoang ctia
Trwong Bai hoc M6 - St.Petersburg - Lién Bang
Nga da dwa ra phwong phap tinh toan cac tham
s0 dich chuyén dat da bé mat dudi sy anh hudng
cua qua trinh khai thac ham 1o bang t6 hop phan
mém MaSSIp Té hop phan mém nay du’a ra
gidi thuat dé danh gia, xac dinh cac tham sb dich
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chuyén cla khdi da va bé mét khi thay ddi cac
tham sb ctia SDCN khai thac. Tuy nhién, trong
t6 hop phan mém “Massip” ngudi ta da thiét lap
nhirng hé sb thwc nghiém dé tinh toan cac tham
s6 dich chuyén, bién dang bé mét cho tirng ving
va khoang sang riéng biét tai Lién Bang Nga. Do
vay, dé co thé s dung phwong phap tinh toan
trén cho diéu kien md than Nui Béo, can thiét
phai luan giai va xac dinh diéu kién dia chat cla
mot khoang sang than tai Lién Bang Nga co tinh
chét twong déng véi md than Nui Béo.

Déi vaoi Viét Nam, trong nhitng nam qua da
c6 nhiéu cong trinh nghién ctru vé van dé khai
thac dwdi cac cong trinh can bao vé trén bé mét,
nham cé thé sém huy déng phan trir lwgng d6
vao khai thac. Trong do, giai doan 2004 + 2011
Vién KHCN Mé - Vinacomin da thwc hién dé tai
“Nghién ctru Iya chon cac giai phap ky thuat va
céng nghé hop ly dé khai thac than & cac khu
vire ¢o6 di tich lich st van hoéa, céng trinh cong
nghiép va dan dung” [3] do PGS-TS. Phung
Manh Dac lam chi nhiém. Dé tai da danh gia
va t6ng hop trlr lwong cac via than nam dwdi
nhirng cdng trinh, déi twong ty nhién can bao
vé trén bé& mat tai vang Quang Ninh, xac dinh
cac tham s6 goéc dich chuyén dat da cta vung
Mao Khé, Uéng Bi, Hon Gai, CAm Pha va Méng
Dwong bang phwong phap quan trac ngoai thuc
dia, tlr d6 dé xuét cac loai hinh cdng nghé khai
thac cho tirng diéu kién via than va ddi twong
cbng trinh can bao vé trén bé mat. Theo do, tai
vung Hon Gai, dé tai [3] da xay dwng cac tuyén
quan trac dich déng trén bé mat tai mé than Ha
Lam (co diéu kién d&c trwng cho vung Hon Gai)
dé xac dinh cac tham sé goc dich chuyén khbi
da mo cua vung Hon Gai dwéi s anh huéng
cla qua trinh khai thac than bang phwong phap
ham 16. Trén co s& két qua nghién ctru cla dé tai
[3], nhém tac gia st dung cac tham sb goc dich
chuyén dat da bé mat cia vung Hon Gai dé so
sanh v&i cac tham sb goc dich chuyén cla cac
vung va khoang sang riéng biét cua Lién Bang
Nga, tir d6 luan giai, xac dinh khoang sang than
cu thé tai Lién Bang Nga c6 diéu kién dia chat
twong dong véi mé than Nui Béo. Phuong phap,
két qua so sanh duoc thé hién chi tiét tai bang 1.

Theo phwong phap so sanh tai bang 1, khi
tbng gia tri binh phwong cua hiéu (phwong sai)
gitra cac goc dich chuyén dét da cia vung Hon
Gai v&i cac khoang sang than cua Lién Bang Nga

(ky hiéu ZA?) nho, twong trng véi dd 1éch giltra cac
tham s6 géc dich chuyén dat da cla hai khoang
sang nhé va nguoc lai. Theo do, gia tri 2A? gitra
vung Hon Gai va khoang sang Bulanashky - Lién
Bang Nga la nho nhat A2 =714.32, v&i do léch
gitra cac gia tri goc dich chuyén dat da cla hai
khoang sang khong vuwot qua 20%, cac khoang
sang khac c6 dg léch I&n hon twong (rng v&i ZA?
I&n. Nhw vay, co thé két luan, diéu kién dia chat
clia vung than Hon Gai (Nui Béo) twong déng
v@i khoang sang Bulanashky - Lién Bang Nga.
Khi d6 dé tinh toan cac tham sb dich chuyén va
bién dang dat da bé mat cho diéu kién mé than
NuUi Béo dwéi sy anh hwédng cua qua trinh khai
thac hdm 16 bang t6 hop phdn mém “Massip”
cho phép st dung nhirng hé sb thuc nghiém cta
khoang sang than Bulanashky - Lién Bang Nga.

Viéc str dung nhirng phwong phap sb dé tinh
toan (rng suat va bién dang khi gidi quyét cac
van dé vé dia co mé da dwoc (rng dung rong rai
trong Iinh vwe khai khoang. Sw phat trién vii bao
clia cdng nghé& may tinh la nguyén nhan chuyén
déi hwéng nghién clru sang cap do, chat lwong
m&i bao gdm ca mé hinh héa bang may tinh dé
danh gia gia tri gia tang va mirc do bién dang cta
khéi da md. Nghién ctiu dugc thuc hién dbi véi
via 11 mé than Nui Béo, via cé chiéu day trung
binh 5,6m, géc déc 18°, chiéu sau khai thac tir
100 + 152m. Chiéu dai 16 cho theo huwéng dbc
100m, theo phwong 405m. Trong diéu kién
nhw trén, md du kién ap dung céng nghé khai
thac cot dai theo phwong, khau than badng may
combai, chéng gilr 16 chg bang gian chéng tw
hanh, khau 1&p tru ha tran than néc, diéu khién
da vach bang phwong phap pha héa toan phan.
V&i SDCN khai thac nhw trén, dé xac dinh cac
tham sb dich chuyén dat da trén bé mat, nhom
tac gia st dung t6 hop phan mém “Massip” bang
cach nhap cac tham sb géc dich chuyén do dac
tai vung than Hon Gai (bang 1) va sr dung cac
hé sb thuc nghiém cua khoang sang Bulanashky
- Lién Bang Nga. Két qua tinh toan chi tiét xem
hinh 1.

Két qua tinh toan tai hinh 1 cho thay, khi khai
thac via 11 bang cong nghé khai thac diéu khién
da vach bang pha hdéa toan phan da hinh thanh
vung anh hwéng trén bé mat dia hinh véi ban
kinh khoang 300m (hinh 1.a), gia tri sut lun cwc
dai n = 2,25m (hinh 1.b), gia tri d& nghiéng cuc
dai i = 17,28.10% (hinh 1.c), d cong cuc dai k =
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1,64.103 (hinh 1.d) va bién dang ngang cyc dai
€ = 10,54.103 (hinh 1.f). Cac gia tri trén da vuot
qua gia tri nguy hiém cho phép cia cac tham
s6 dich chuyén dat da bé mat nhu: d6 nghiéng i
= 4.10%, d6 cong k = 1,2.10%, bién dang ngang
€ = 2.10° (nhirng gia tri gi¢i han nay dwoc xac
l&p trong [9]). Do vay, viéc nghién ctru, Iwa chon
cong nghé khai thac khac, sao cho gia tri clia cac
tham s6 dich chuyén d4t da bé mat nhé hon gia
tri gi¢i han cho phép la can thiét déi véi mé than
Nui Béo.

Hién nay, dé khai thac phan tri lwong dudi
nhirtng céng trinh dan dung, cong nghiép, dbi
twong chira nwéc (séng, sudi, hd)..., cac nwéc
trén thé gioi da va dang ap dung céng nghé khai
thac diéu khién da vach bang chén 16 toan phan
hoac tirng phan. Két qua ap dung khéng nhirng
dam bao an toan cho cac cong trinh trén bé mét
ma con dat hiéu qua vé mat kinh t& va gidm tén
that tai nguyén. Vi du, d& bao vé khu vuc dan
cw trén bé mat dia hinh, mé Wujeck thuéc thanh
phé Katowice clia Ba Lan da khai thac nhirng via
than & do sau 360m, ap dung phwong phap diéu
khién da vach bang chén 16 toan phan, thi cong
khéi chén bang thiy lwc, khiu than bang déng
b thiét bi co’ gi&i hoa,

san lwong trung binh cua 10 cho dat 400.000
T/nam. Tai nhirng mé than & vung Donbass -
Lién Bang Nga, dé bao vé nhirng cong trinh trén
bé mét, cac md da ap dung SDCN khai thac diéu
khién da vach bang chén 16 toan phan, phuong
phap thi cdng khdi chén bang tw chay [1].

Déi v&i cong nghé khai thac bang chén 16,
mirc do chén lap khong gian khai thac phia sau

6 chg phu thudc vao véat liéu va phuwong phap
thi cong khdi chén; diéu kién dia chat cha khu
vuc ap dung... Trong d6, yéu tb vat liéu thi cong
khéi chén déng vai trd quan trong trong viéc bao
vé chén trong cong nghé khai thac diéu khién
da vach bang chén 10, cu thé: 1 - Kich thwéc c&
hat I&n nhat cia vat liéu chén dé van chuyén
dwoc cac cong trinh trén bé mat. Theo tuyén tap
cac SDCN khai thac nam 1997 [10] da dwa ra
nhirng tiéu chi Iwa chon vat liéu thi céng khoi
bang dwong éng khéng vwot qua 2/3 duong
kinh dwong éng; 2 - Ham lwong chat d& chay
trong véat liéu chén khéng dwoc veot qua 20%;
3 - Gi¢i han dd bén nén cla dat da khéng nhd
hon 25 MPa; 4 - Thanh phén co hat cua vat liéu
can phai dam bao yéu ciu do co ngét va lap day
khong gian khai thac; 5 - B6 Am cla vat lieu chén
khong dwoc veot qua 5 + 8%.

Trén c& s& kinh nghiém khai thac cac via than
dwéi nhivng céng trinh can bdo vé trén bé mat
trén thé gi¢i, nhom tac giad dé xuét cong nghé
khai thac diéu khién da vach bang chén 1o dé
khai thac phan tri¥ lwong ndm dwéi nhivng cong
trinh can bao vé tai md than Nui Béo, voi vat
liéu thi cong khoi chén st dung dat da thai tw
cac md than ham 10, 16 thién hodc chét thai sau
sang tuyén than. Phu gia dong két cho hén hop
vat liéu chén dé dam bao do co ngét nhé nhat st
dung tro bay va tro day cia Nha may nhiét dién
trong vung hoac xi mang.

Nham nang cao mirc dd tin cay cua vat liéu
thi cong khdi chén lwa chon, tién hanh nghién
clu (rng suat bién dang trang thai cta dat da
mo va dich chuyén bé mét khi tién hanh khai

Bang 2. Béc tinh co ly chinh cla dét da mé va chét thai sau sang tuyén than [6]

T Tén céc chi tiéu ponvi | Pt d;g‘a' tw . ;nhga::;gast?“;n
1 | Thanh phan thach hoc
- Cat két % 20 =30 10 =+ 30
- Bot két va sét két % 50+ 70 40+ 70
2 | Ty trong g/cm?® 2,45 24+25
3 | Khéi lvgng thé tich g/lcm3 1,4+15 1,48 +1,5
4 | Ham lwong chét chay % 15 +40 10 +40
5 | Gié han do bén nén don truc MPa 10 + 190 -
6 | Goc dbc tw nhién do 35+40 30+ 35
7 | Do co ngot % 25+ 30 24 + 28
8 | Mo dun bién dang MPa 40 + 633 -
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THONG TIN KHOA HOC CONG NGHE MO

thac via 11 mé than Nui Béo bang cdng nghé
khai thac diéu khién da vach bang chén 16 toan
phan. Thirc chéat ctia van dé la xac dinh cac tham
s6 clia SDCN khai thac, sao cho cac gia tri dich
chuyén, bién dang d4t da bé mat nhé hon nhirng
gia tri gi¢i han nguy hiém. Cu thé tai Trudng Dai
hoc M6 - St. Petersburg Lién Bang Nga da gIO’I
thiéu phan mém PC “NEDRA” dé giai quyet van
dé trén bang thuc hién phwong phap phan to
hiu han [5, 8]. Phdn mém PC “NEDRA’ [8] thé
hién chi tiét qua trinh bién dang clia dat da trong
giai doan gi&i han chét tai, qua trinh d6 dwoc mo
ta trén co s& md hinh co hoc cla duwéng bién
dang tuyén tinh, trong d6 gidi dap phwong trinh
cta thuyét dan héi. Trang thai dat da vuot qua
gi¢i han dd bén cla ching dwoc danh gia bang
st dung ly thuyét bién dang cta dd bén hoac
mo hinh co hoc clia khéi da bién dang. Dé thuc
hién thuat toan trén, st dung cong nghé may
tinh chuyén nganh (PC «NEDRA») lam md hinh
khéi da mé va trang thai (ng suat bién dang [8].

Khi md hinh héa theo SDCN trén bang phan
mém PC “NEDRA’, théng thwdng cac gia tri dac
tinh d4t da sau day duoc st dung: Md dun dan
hoi clia dat da E (MPa); s lop dat da tir 3 + 5,
I6p than 1 (E)); hé sb Poisson cho tat ca dat da
ap dung bang 0,3; dung trong cla dat da tw 1,7
+ 2,2 T/m?; lwc dinh két ctia d4t da C (MPa); goc
ndi ma sat trong théng thwong Y+°; d6 bén kéo
cla dat da khong vwot qua 1/3C. Vat liéu chén
16 da dwgc mé hinh héa bang khéi da véi mod
dun dan hoi (E,) nhé hon than. Trong trwdng hop
nay mo hinh hoéa 5 phwong an: khi E, = 0,01;
0,0333; 0,1; 0,25 va 0,75E . Kich thuwéc c‘l]a mo
hinh dwoc thiét ké vai chiéu dai 600m, chiéu cao
240m, via nam & dd sau 152m, chiéu day via khi
md hinh héa ap dung bang 5,6m. Nhirng diéu
kién gi¢i han bién & bén trai va bén phai trong
huwéng khong c6 sy dich chuyén theo duong
nam ngang, & bén dudi theo phuong thang
dirng, & bén trén gi¢i han khéng han ché. Chi tiét
két qua chay mé hinh xem tlr hinh 2a + hinh 2e.

Két qua trén md hinh (t¥ hinh 2a + hinh 2e)
cho thay, khi khai thac via 11 bang céng nghé
khai thac diéu khién da vach bang chén 16, véi
vat lieu chén Ia dat da thai tr cac mo 16 thién
hodc ham 16, m6 dun bién dang clia khdi chén
céan phai lén hon 30 MPa. Khi gla tri E,< 30 MPa,
gia tri bién dang ngang cla dat da bé mat dia
hinh sé vwot qua tri gi¢i han cho phép (0,5.103)

0.9 ‘m0;888
- \ ’W
05 0.505- v

0,1
i o R R

0 F 1 0,006
) 0,1 0,2 03 0,4 0,5 0,6 0,7 0,8
M6 dun dan hoi, Es (10° MPa)

o
Y

<}
Y

Bién dang ngang, 10

Hinh 3. Gié tri gi¢i han médun bién dang
cua vét liéu chén

[6], khi d6 c6 thé dan dén sy pha hiy cac cong
trinh, déi twong tw nhién trén bé mat. Nhw vay,
viéc str dung vat liéu dat da thai tr cac mod lam
vat liéu chén, cho phép hinh thanh khéi chén véi
mo dun bién dang dén 600 MPa (xem bang 2),
dam bao yéu cau bao vé cac cong trinh trén bé
mat khi khai thac cac via than phia dwi.
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Application of “Massip” software to calculate the parameters of displacement
and deformation of the monolith and the topographic surface when coal seams
exploited under the protected work at Nui Beo coal mine

Dr. Le Van Hau, Vinacomin — Institute of Mining Science and Technology
MSec. Tran Duc Dau, Ho Chi Minh University of Natural Resources and Environment

Abstract:

Currently, Nui Beo Coal Company is exploiting coal by the underground method, with total
geological reserves of 53.1 million tons, of which up to 22.5 million tons (accounting for 42.4%)
under works, natural objects need to be protected on the surface. In order to effectively exploit the
above reserves while ensuring safety for surface works, the study and evaluation of the impact of
mining technological diagram parameters on the displacement, surface deformation process are
necessary. The paper discusses and explains the method of calculating the displacement parameters,
thereby a reasonable exploitation technology for the reserves under the surface protected objects at
Nui Beo coal mine is propsed.
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THONG TIN KHOA HOC CONG NGHE MO

PIEU KHIEN VACH NHAM TANG CUONG HIEU QUA DUY TRI CAC
PUONG LO DQC VIA, PUQC BAO VE BANG DAI TRU LINH HOAT

Tém tit:

Tac gia: PTS. Grechishkin P.V.

Chi nhanh Kemerovo Cong ty CP VNIMI
Rozonov E.YU., KS. Sherbakov V.N.

Cong ty TNHH “MMK-UGOL”

GS. TS. KH., VSTT VHL Nga Klishin V.Y.,
TS. Opruk G.YU.

Vién than thuoc VHL Nga

Nguoi dich: KS. Pao Anh Tuén

Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: TS. Lé Dirc Nguyén

Bai bao gioi thieu kinh nghiém tai mo “Chertynskaya-Koksovaya™ (LB Nga) vé dp dung giai
phép phd hiy da vach bang thity hee ¢6 dinh hiedng, nham phdn bé lai dp liec mé trong khéi da bao
quanh dwong 16, dwoc bio vé boi tru linh hoat. Muc tiéu cia gidi phdp la giam sw bién dang cia
duong lo doc via trong vung gia tang ap luc do anh huong cua guong khai thdc.

Mé& dau

Hién nay, mét trong nhirng van dé dwoc quan
tam b&i cac mé than hdm 10 1a vira thuc day nang
suat clia cac 16 cho dat t6i da, vira dam bao hiéu
qua clia cac giadi phap vé cong tac an toan mé.
T géc do diéu khién trang thai khdi da mo, cac
dwong 16 cé day di moi ddc diém clia cong trinh
ngam dwdi long dat, nhw mirc d6 kién cd, bén
virng dwdi tac dong cla cac (ng suéat nodi sinh
va ngoai sinh [1].

Cac quy chuén, hwéng dan va yéu cau kj
thuat hién hanh vé van dé diéu khién ap lwc mé
[2] kho cé thé phu hop véi nhitng cong nghé khai
thac méi, cd cworng do, nang suat va tbc do khai
thac I&n. Ngoai ra, cung véi sw gia tdng chiéu dai
treo vach (phia sau 16 cho), sw thay di trang thai
(ng suét - bién dang trong khéi than va da tai
vung ap lwc twa co thé dat t&i gia tri t&i han, dén
dén sw pha hily bén trong gwong than, cac sy cb
bién dang gian chong co gIO’I héa va vi chéng 16
doc via, bung nén, ci d@m mé va cac hién twong
khi déng hoc [3,4,5,6].

Ap dung giai phap pha huy da vach bang
thay lwc cé dinh hwéng dé phan bd lai ap Iwc
mo

Lo chg sb 555 via 5, mé “Chertynskaya-
Koksovaya” co diéu kién dia chat mé twong dbi
phirc tap. Chiéu sau khai thac 16 cho dat t&i
620m. Tl d6 sau 300m tré xubng, via 5 duoc
xép loai nguy hiém vé phut than va khi b4t ngo

va cé nguy co ci ddm md cao. Dac diém da
vach, da tru va via than theo két qua thdm do
dia chét tai khu vuc 16 cho 555, thé hién trong
bang 1.

Két qua cap nhat thanh 16 chuén bj khu vuc 16
cho 555 cho thay, chiéu day via than thay déi tir
1,39m dén 2,56m, trung binh 2,08m

Do tru via s6 5 ¢6 xu huwéng bung nén, nén
moé da ap dung gidi phap dai tru linh hoat v&i
chiéu rong 4 - 6m dé bao vé cac duong 16 [Bién
tép: Dai tru linh hoat 1a gidi phap khoan céac 16
khoan giam ap trong tru than bao vé duwdng 10
doc via, két hop chéng 16 bang neo, trong dé cé
neo cap, hoac chéng 16 bang vi chdng linh hoat].
Theo tinh toan, chiéu réng ctia vung ap luc twa
(£) 1a 68m. Tuy nhién, thuc té tai khodng cach
dén 100m phia trwéc gwong khai thac da quan
sat dwoc sw gia tdng manh mé ap lwc md, biéu
hién dwéi dang bung nén, dich chuyén da vach,
dirt neo, bién dang va pha hdy cac thanh phan
khac cla vi chdng 16, sw pha hly thanh 16. Hién
twong nén bep, thay déi kich thwéc duong 10
khéng dam bao kha ndng théng qua cua thiét bi,
mé da phai thuwdng xuyén chéng xén, cling cb 10
doc via van tai, gay gian doan san xuét.

T cac tai liéu thdm do dia chét khéng cho
phép sang té nguyén nhan cla hién twgng noi
trén. Do dé, mo da tién hanh cac nghién cutu bd
sung, nhw: ldy mau thi nghiém tinh chat co ly da,
ndi soi cac 16 khoan, do dién tir khdi than va da
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23\ THONG TIN KHOA HOC CONG NGHE MO

Bang 1: Béc diém dia chét cua khu vuc 1o cho 555

Mb ta cac loai dat da (theo chiéu tir trén xudng) Cuong do khang
nén, MPa

Cat két hat min, chiéu day dén 13,5m 60 - 70

Bot két hat min, chidu day 7,6m 30 - 40

Cat két hat min, chiéuldéy 16,6m. Tai phan trung tam 16 cho ¢6 1an bot 40-70

két hat to chiéu day dén 10,8m

Bot két hat min, chiéu day 11m 30 - 40

Via s6 5, chiéu day 2m 14

Bot két hat min, chiéu day 11m 30 - 40

bao quanh dwdng 10.

Két qua nghién clru bé sung cho thay, diéu
kién dia chat mé thuc té co sy khac biét dang ké
so v&i du kién: Da vach truc tiép clia via s6 5 13
bot két yéu, chiéu day khoang 2,5m; Phia trén la
da vach co ban rat bén virng, cé thé da khong
sap dbé (treo vach) trong khu vwec pha hda cla
16 cho' s6 555 va ca trong khu virc da khai thac
cta |6 cho sb 561 bén canh. Do do, I&p da vach
trwc tlép bi nén ép va “dun” vao khoang khéng
gian cua duong lo bang tai s6 555, dan dén hién
twong bung nén manh, pha hudy thanh 0.

Toan bd nhirng biéu hién tiéu cwc cta ap luc
mo néu trén co6 thé tranh dwoc bang cach kip thoi
lam yéu véach. Tuy nhién cac phwong phap lam
yéu da vach hién nay (khoan nd min tién trwdc
trong 16 khoan dai, nd bang thiy Iwc trong cac 16
khoan dai,v.v...) médc du da dwoc kiém chirng
bang kinh nghiém trong mét thdi gian dai, nhung
khéng phai ltc nao ciing hiéu qua [7,8,9,10,11].

Pé lam yéu da vach, mé da dwoc dé xuét
phwong phap mdi la pha hay bang thay lwc co
dinh huéng (NGR), ma vé nguyén tac, phwong
phap nay cé sy khac biét vé chat lwong so vdi
cac phuong phap tac dong thay lwc 1én khéi da
moé da dwoc biét. Theo phuong phap pha huy
bang thay Iuc c6 dinh huéng, d& mé rong vét
nrt mdt cach 6n dinh theo hwdng da dinh, trvdc
dé can tao ra diém tap trung rng suat dwdi dang
khe ranh nhan tao véi day nhon va chiéu dai du
|&n. Dwéi ap lwe day dong nwéc - dung dich 16ng
vao khe h&, nang lwong dan hdi cta né duoc
“chuyén” vao khdi da va tao ra ng suéat kéo
gian. Bang cach d6 dién ra viéc pha hay khéi da
bang thly lwc theo hwédng can thiét va tao ra vét
nt kéo dai [12].

Két qua cla viéc lam yéu 1a da vach co ban
khé sap dd bi phan chia thanh cac khéi kich
thwéc nhd [13]. Nhd d6, dién tich vach treo trong

khoang khong gian da khai thac glam xuong
nhiéu lan, glam manh cuong do va tan suét gia
tang ap lwc md do sap d6 ban dau va sap dd
thwong ky da vach co ban, giam tai trong tac
doéng 1&n vi chdng 16 che va dé tai & khu vuc 1an
can [14,15].

Céng tac khoan cac 16 khoan va tao cac
ranh cat dwoc tién hanh bidng may khoan mot
choong. Bé khoan céc 16 khoan st dung cac mii
khoan da duwdong kinh 46mm. Viéc tao cac ranh
cat dwoc thwe hién nhe cac thiét bi tao ranh co
gi&i héa LM-45/1 hodc LI-45, I&p trén choong
khoan thay vao vi tri mii khoan (hinh 1) [16]. Céac
thanh phan co ban cua thiét bj tao ranh la: bo
phan cat; co ciu day bo phan cat; chét vi tri thiét
bi trong 16 khoan; k&nh dan dung dich vao cac bd
phan cat; cum lién két thiét bi v&i truc quay.

Mot thanh phan quan trong khac la dau bit
(packer), duing dé bit doan |16 khoan & phia ngoai
va bom dung dich vao day 16 khoan, tai vi tri co
ranh cat. S& dung dau bit bang chét ham thay
lwc dang “Taurus” hoac “GAS-42” (Hinh 2).

Trong diéu kién phirc tap, dé d& tai dai try
than bao vé va giam ap lwc mé tac dong lén vi
chdng 16 doc via bang tai 16 cho s6 555, b phan

Hinh 1. Thiét bj tao ranh cét trong 16 khoan

ky thuat mé ham Id cung v&i cac vién nghién
ctru chuyén nganh da can ci theo cac tai liéu
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quy chuan [17] dé dwa ra quyét dinh Iap cac bién
phap d& té}i khoi da va than bao quanh dwong
16. Ban chét cta bién phap la: Dé gidm mac do

e ——

S ——— i
Hinh 2. B4u bjt (packer) dang “Taurus”

anh hwéng cla hién twgng vach treo I1én try than
bao vé 16 doc via bang tai, & pham vi ngoai vung
ap luc twa tai dwong 16 true tiép thwe hién cong
tac lam yéu da vach bang phuong phap pha hay
bang thay lwc cé dinh huwéng (hinh 3) [18,19].
Ngay tr khi bat dau hd tro kj thuat dé khai
thac 16 cho s 555 trong diéu kién phirc tap, Vién

VNIMI da xay dwng moét hé théng quan tréc tw
dong lién tuc. Sau khi tién hanh NGR tai 16 doc
via bang tai theo téc do tién gwong cda 16 cho
sb 555, viéc quan trac dich déng clia néc, nén
va hong 10 tai khu vy thir nghiém da dwoc thyc
hién. So' d6 16 khoan phuc vu quan trdc dwoc md
ta trong hinh 4.

Sau mét nam duy tri 10 doc via bang tai, mic
dd bung nén & vi tri ngoai ving anh hwéng cda
guwong 16 chg 555 1a 0,4 - 0,6m, con tai nhirng
khu vwc chiu anh hwdng cla cac dut gay dia
chét - dat t¢i 1,3m. Tram do dac thir nhat dwoc
dat trwéc khu vue tién hanh NGR va 1a co sé
dé so sanh mrc d6 dich chuyén cta bién 1o &
trong va ngoai khu viee thye hién giai phap NGR.

| 5

Hinh 3. So dbé pha hdy da véch bang thay luc c6 dinh huong, thuc hién tir o doc via bang téi sb 555:
a - So db bé tri cac 16 khoan; b - Mét cét b tri cac 16 khoan quanh duong 16

Vo
QUACERT -
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Chiéu cao thiét ké cta dwong 16 1a 3m, chiéu
rong la 4,9m. Tai thoi diém 1ap d&t tram quan
trdc thr nhat, khoang céach (tir tram) t&i gwong
khai thac 1a 43m, gia tri bung nén da khoang
0,75m, dich chuyén cta néc 16 gan 0,2m. Két
quad quan trac sau khi thwe hién gidi phap cho
thay, dwdi anh hwéng cla ap lwc twa hinh thanh
b&i gwong 16 cho 555, dich chuyén cta néc 16
dat gan 0,2m, bung nén khoang 0,25m. Cac két
qua quan trac duwogec trinh bay trong cac biéu dd
hinh 5,6, 7,8 va9.

Nhw vay, do anh hwéng cla ap lwc twa khi
tién gwong 16 cho dén khodng cach 100m céach
tram do dac s6 1 (ngoai vung thuc hién NGR),
gia tri bung nén la 503mm, néc 16 ha thép -

607mm, giam chiéu rong 16 (dich chuyén héng
10) - 245mm.

~Khi gwong 16 chg tién gan dén tram quan trac
s0 2, mire d6 bung nén la 28mm, néc 16 ha thé}p

Hinh 4. So do tram quan trac - 5mm. Sau khi xtic don ha nén 16, mbc quan tréc
™ b P _aw  aw
; 3700 |
Esm
2 2700
g 10 e
g 1700 m == BucoTd
5100 i :

190816 300818 0G0SME 140908 26098
(43m) (40w (] (i) (17m)

[1a CHATHA SaMEDPA K PACCTONHIE OT CTAHLAM A0 ONWCTHOM safion

Hinh 5. Kich thuéc 16 doc via bdng téi 16 cho sb 555 tai tram do dac sb 1

g

=
q4

K

Pasme pol Bb padomim, Mme

g

(ngoai ving phé hiy bang thdy lwc ¢ dinh huéng)

AP0 4 40 ap
3 1 419
2 == lInpura
) 2 5 ] 27, y
=f=Buicora
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Hinh 6. Kich thuéc 16 doc via béng téi 1o cho s6 555 tai tram do dac sé 2

(trong vung phéa hady bang thiy luc cé dinh huéng)
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Hinh 7. Chi s6 d6 séu méc quan tréc tram sé 2
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Hinh 8. Kich thwdre 1o doc via béng tai 1o cho s6 555 tai tram do dac s 3
(trong vung pha hay bang thay lwc c6 dinh hudng)
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Hinh 9. Chi sé d6 séu méc quan tréc tram sé 3

mé&i da dwoc 1ap dat trén nén (xem hinh 5). Khi
guong 16 cho tiép tuc tién gan dén tram sb 2, gia
tri dich chuyén chung tai nén 16 dat t¢i 225mm,
noc 16 ha thdp - 55mm (xem hinh 6), giam chiéu
réng 10 - 245mm.

Tai thdi diém bat dau quan trac tai tram sé 3,
kich thwdc dwdng 10 Ia cao x rong = 4800mm

x 2850mm (xem hinh 7). Khi gwong 16 cho tién
gan, gia tri bung nén la 72mm, néc 16 ha thap -
27mm (xem hinh 8), gidm chiéu roéng 16 - 30mm.
Sau d6, cong tac do dac da khong thé tiép tuc
do vwéng céc thiét bi. Tuy nhién, khdng nhan
thay biéu hién rd rét cia ap lwc mé khi gwong 10
cho di qua khu vuc tram quan trac, kich thuwéc
duwong 16 dwoc gitk @m bao cho té hop co gidi
héa hoat dong hiéu qua.

Theo tién d6 tién gwong 16 cho trong ving
NGR, da cho thay s &n dinh cta cac qua trinh
co hoc khéi da md, sy phan bd lai ap lwc mé
theo hudng tir khu vire bao vé dwdng 16 vao sau
trong khéi da, giam sw xuét hién ap lwc mé tai 16
doc via bang tai. Diéu nay la do:

- Giam kich thwdc vach treo trong khoang
khéng gian da khai thac cta 16 cho sb 561 nho
c6 cac 16 khoan NGR nghiéng vé bén trai (xem
hinh 3,b);

- Gidm anh hwéng ap lwc twa tr 16 cho s 555
bang cach lam yéu da vach bang cac 16 khoan
NGR nghiéng vé bén phai (xem hinh 3,b); trong
doé vung tap trung &ng suét da dich chuyén to

.'9 JAS: -ANE
QUACERT . @ _
A ;
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bién gi¢i cta 16 doc via bang tai vé& hwéng 16
song song chan (xem hinh 3,a).

Gia tri trung binh dich chuyén néc, nén va
hoéng 16 doc via bang tai do anh hwédng cua ap
lwc twa gy ra bdi 16 cho sb 555, bén ngoai va
trong vung thwc hién NGR dwoc so sanh thé
hién trong hinh 10.

T hinh 10 cho thay, ap dung cdng nghé da
mo t& dé diéu khién da vach cho phép loai trr
hoan toan viéc hw hai vi chéng neo tai 16 doc
via, gidm hon ba 14n m&c d6 bung nén do anh
hwéng clda ap lyc twa khi gwong 10 chg' hoat
dong va gidm dang ké bién dang hong 16.

Két luan

1. Két qua nghién ctru cho thay, diéu kién dia

en7

g

3

8

BeAHUMH CMELLE HHF, MM
L] s
2 8

8

o

KPOENW noYesLl Gowos

mBue 3oHbI HIP
HB sone HIP

Hinh 10. Gié tri trung binh dich chuyén bién 16 doc
via bdng tai 1o cho sb 555

chét khu vue (16 che sb 555) thuc té khac xa so
voi dw kién tlr cac tai liéu tham do. Cu thé: vach
trwc tiép 1a 16p bot két nikt né manh (F= 2,5 + 4)
day 2,5m, phia trén 1a vach co ban bén virng,
c6 thé treo véi dién tich Ién trong khoang khéng
gian da khai thac.

2. Chiéu day I&p da vach truc tiép khong dui
dé 14p day (khoang khéng gian da khai thac) va
tao thanh “gbi d&” vach co ban [Bién tap: Theo
ngdén ngl¥ chuyén nganh dwoc goi la trirong hop
vach néng]. Do d6 da xuét hién sy gia tdng (rng
suét trong khéi da bao quanh 16 doc via bang tai
cta |6 cho sb 555, gay “bién dang” da vach truc
tiép, bung nén, bién dang héng 10, hw hdng vi
chdng 10, trong pham vi l&n.

3. Giadi phap pha hay da vach bang thay luc
c6 dinh hwéng theo so d6 dé xuat cho phép:

- Giam céc kich thwéc vach treo trong khoang
khéng gian da khai thac;

- BPam bao viéc chdng d& vach co ban bang
dat da pha héa;

- Phan b6 lai sy tap trung (rng suét tir bién 16

doc via bang tai vao sau trong khbi da mé;

- Giam anh hwdéng cua ap lwc twa do guwong
|6 che hoat déng.

4. Thyc hién g|a| phap nay da cho phép giam
sw dich chuyén clia da vach vé céac gia tri yéu
cau theo Hwéng dan [20], loai trr sw hw hai vi
chdéng neo, gidm hon ba lan mirc d bung nén
do anh hwéng ctia ap lyc twa khi guwong 16 cho
hoat déng, dam bao duy tri dwdng 10 & tinh trang
t6t ma khoéng phai stra chira.
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Wall control to increase the efficiency of maintaining the drifts which
protected by flexible pillars
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Rozonov E.YU., KS. Sherbakov V.N., “MMK-UGOL” Company Limited
Prof., Dr.Sc., Academic of Russian Academy Klishin V.Y., Ph.D. Opruk G.YU.,
Coal Institute of Russian Academy
Translator: Eng. Dao Anh Tuan, Vinacomin — Institute of Mining Science and Technology

Abstract:

The article introduces experiences at the “Chertynskaya-Koksovaya” mine (Russia) on application
of the wall rock destruction solution by the directed hydraulic method, in order to redistribute the
mine pressure in the rock surrounding the roadway which protected by flexible pillars. The goal of the
solution is to reduce the deformation of drifts in the area of increased pressure due to the influence
of the mining face.
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MOQT SO GIAI PHAP CONG NGHE PHU HQP KHI KHAI THAC CAC TANG
SAU O CAC MO THAN LOQ THIEN VIET NAM

TS. P6 Ngoc Tuée, TS. Poan Vin Thanh
Vien Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: TS. Luu Vin Thuc

Tom tat:

Cdc mé than 14 thién cia Viét Nam ngdy cang khai thac xuong sdu, khi dé sé gdp phai hang loat
khé khén nhuw: khai thac theo miia, bomé cao, lwong bin nwée nhiéu, kich thude khai truong han ché,
cwong do khai thdc tang trén tirng tang va toan bo.... Trén co sé phan tich ddc diém tai cdc tang sdu,
kinh nghiém khai thdc trong va ngoadi mede, bai bdo dé xudt mét sé gidi phdp cong nghé khai thic
phu hop tai cc tang sau nhue: Khai théac bo 16i, bé tri dong bé xiic boc trén timg doan bo mé, sir dung
thiét bi vén tai hoat déng trén d doc cao, cong nghé xir Iy bun nude va dao sau theo mia nham khai

thdc an toan dam bdo san lwong mé, hiéu qua va thu hoi téi da tai nguyén than.

1. Pac diém cac mé than 16 thién sau Viét
Nam

Hién tai, khai thac 16 thién da, dang va van sé
gitr mot vai trd quan trong trong téng san lwong
than — khoang san khai thac dwogc clia TKV,
chiém khodng 30 + 35%. Theo Quy hoach phat
trién nganh than Viét Nam dén nam 2030, cac
mé than 16 thién tiép tuc khai thac xuéng sau va
két thuc & cac mirc: Coc Sau (-300 m), Khanh
Hoa (-400 m), Cao Son (-325 m), Béo Nai (-225
m), BPéo Nai — Coc Sau (-350 m), Ha Tu (-225 m),
Na Dwong (+18 m) [1].

Cac md than 106 thién Viét Nam c6 cac dac
diém co ban nhu sau:

- Déc diém dia chat md: Cac md than 10 thién
sau Viét Nam co diéu kién dia chat phic tap.
DAt da dang tram tich, phan I6p cé chiéu day
bién ddng manh. Cac I&p da xen ké nhau cé tinh
chét khéng ddng nhét, géc cdm cla cac phan
|&p thay dbi. Vé do phan I&p va nirt né, cudi san
két phan I&p day va trung binh la chi yéu, cudi
két phong hoa va nirt né manh, san két it nirt né
hon. Cat két, bot két phan I6p méng dén trung
binh, nt né trung binh.

- Déc diém dia chét thay vén: Lwong mwa lén
nhat trong ngay dat 437 mm (ngay 26/7/2015).
Lwong mwa binh quan hang thang tir 400 mm
+ 600 mm; hang nam dat xap xi 2500 mm. Dac
biét nam 2015, nam xay ra trdn mwa lich st tai
Quang Ninh, lwvong mua thang lén dén 1.412
mm, lwong mwa nam 3.040 mm. Ngoai nwdc
mua, tai cac tang sau dwoc bd sung lwong nuéc
ngam.

- Dé&c diém vé dia chét céng trinh: Cac loai da
trong dia tang tram tich chra than gébm cudi két,
san két, cat két, bot két, sét két, sét than va cac
via than. Khi khai thac xubéng sau, dd clrng dat
da tang 1én, do khéi tdng va do nit né gidm.

- P&c diém chung vé hinh hoc mé: Cac md
than 16 thién sau Viét Nam cé dang «trén swon
nui, dwdi moong sau»; dat béc tap trung phia
trén, than nam phia dwi sau; chiéu cao bd cong
tac Ion, khéi lwgng mé trén tirng tang 16n voi yéu
cau ngay cang cao vé céng suat mé thi cwdng
dd boc dat trén trng tang tdng. Cac théng sbé
hinh hoc mé co’ ban tai cac mé thé hién & bang 1.

- Ddc diém hé théng va déng bo thiét bi khai
thac: Trong qua trinh khai thac, cac mé than 16
thién st dung hé thdng khai thac (HTKT) doc,
mot hodc hai b& cong tac cé van tai, db thai bai
thai ngoai hodc trong, khau theo I&p déc. Cac
thong s6 HTKT nhw: Chiéu cao tang H = 5+16
m; chiéu rong mat tang coéng tac nhd nhéat B_ =
25+50 m; géc nghiéng bé cong tac ¢ = 13+26°.

Phu hop véi cac théng sé cla hé théng khai
thac, ddng b thiét bi (DBTB) gdm:

- Thiét bj khoan 16 min: St dung cac loai may
khoan xoay cau CBLLU-250 c6 dwdng kinh d =
250 mm, céac loai may khoan xoay CbM, d = 165
mm va may khoan thdy lwc DM/DML c6 dudng
kinh 200+230 mm.

- Thiét bi xtc dat da: Str dung cac loai may xuc
tay gau OKT-4,6, 5A, 81, 10U do Lién X6 (i) ché
tao c6 dung tich gau xuc tir 4,6+10 m3 va cac
may xuc TLGN: PC1250, PC1800, CAT50208B,...
c0 dung tich gau tir 3,5+12,0 m3;
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Bang 1. Céc théng s hinh hoc mé co ban tai moét sé mé than 16 thién Viét Nam

I Tén mé Cnhiéuvdéi eriéu réng Cao do Chiéu}cao

trén mat, m trén mat, m day mé, m b mo, m
1 béo Nai 3370 1620 -225 497
2 Coc Sau 2220 1680 -300 615
3 Cao Son 3220 2350 -325 695
4 Déo Nai - Coc Sau 2200 1900 -350 715
5 Tay Nam DBa Mai 1277 850 -300 360
6 Ha Tu 2585 1315 -250 420
7 Na Dwong 2898 1840 +18 320
8 Khanh Hoa 1550 1140 -400 440

- Thiét bj xtc than va dao sau day mé: Dbi
vOi cong tac dao sau day mo st dung may xuc
TLGN c6 dung tich gau tir 2,5+4,5 m3;

- Thiét bj van tai: St dung cac loai 6 t& khung
déng nhw Volvo A40D, HM 400-R co6 tai trong
37+42 tAn dé van chuyén tai khu vuc day mo,
cac loai 6 t6 khung cirng nhw CAT 773E, BelAZ
7555; HD 465-7, HD 785-7 c0 tai trong tir 55+130
tAn dé van chuyén dat da ra bai thai. Ngoai ra,
hién nay mé than Cao Son dang van hanh tuyén
bang tai ra bai thai Bang Nau c6 bé rong bang
2m, cong suét 20 triéu m3/nam (hinh 1).

2. Cac yéu to ky thuat co ban anh hwéng
dén céng nghé khai thac tai cac tang sau

2.1. Anh hwéng cua én dinh bé> mé dén
céng nghé khai thac tai cdc tang sau

Khi khai thac xudng sau, b& mé chiu tac dong
tir cac yéu t6 bat lgi nhw: Dong thai van déng cla
nwdc ngam, tai trong tac dong lén bd mé Ién,
lien két gitra cac I16p dat da giam. Day la nhirng
nguyén nhan lam gidm dé 6n dinh cta b& mé,
anh hwéng truc tiép dén cong nghé khai thac. Vi
vay, can cé cac giai phap trong cdng nghé khoan

a) Béng tai da

nd min, xtc béc, van tai, thai da... dé nang cao
dd &n dinh b mé khi khai thac cac tang sau.

2.2. Anh hwéng cua bun nwéc va téc dé
xuéng sdu dén céng nghé khai thdc tai cdc
tang sau

Khi khai thac xubng sau, khai trudng dwoc
m& rong, khdi lwong bun nuwéc chdy vao mé
tang. Chung lam gidm nang suét thiét bi, tang
gia thanh khai thac, gidam toéc dd xubéng sau va
san lwong cac md. Bun déat tai day moong anh
hwéng truc tiép dén cdng nghé va thdi gian dao
sau day mo.

DPbi v&i cac mé kich thudc khai trworng han
ché céng nghé dao sau sir dung day mé bac
thang hodc day mé nghiéng, phan sau nhat cua
day mé la noi tap trung bun va nuwéc. Doi voi
céng nghé trén, bun dat dwoc don hét xubng
phan sau nhét, do d6 chiéu day I&p bun la rat 16n
gay kho khan cho cbng tac vét bun va dao séau
day md. V&i cong nghé dao sau day md nghiéng,
cac thiét bi xtic bc va van tai luén lam viéc trén
mét déc, do d6 ndng suét cla thiét bj tham gia
vét bun va hoat ddng dwéi day mé rat thap.

b) Hé théng do tai
Hinh 1. Hé théng tuyén bang téi da mé than Cao Son

Vo
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Dbi véi cac mé cé kich thuée khai treong 16,
thudng ap dung cong nghe dao sau st dung day
md 2 cap. O day mé 2 cép, bun Iang dong & day
md dwoc phan bb déu, do vay chiéu day tudng
ddi méng, trong qua trinh bom can nwéc, bun &
phan day cao cta hd chira nwédc, cé diéu kién
ré¢c nwéece, tao thuan lgi cho cong tac vét bun va
dao sau.

3. Cac giai phap cong nghé co ban

3.1. Céc giai phap vé bo>» mé

Cac md 16 thién sau cé chiéu cao bo» md Ién
nén trinh tw xac dinh dé 6n dinh bd md nhw sau:
(i) xac dinh cac théng sé cla trang thai (rng suét
ban diu clha khéi da; (i) nghién clru cu truc,
kién tao cua khdi da; (iii) xac dinh diéu kién dia
chét céng trinh (tinh chéat co ly, d6 nit né,...) va
dia ché&t thay van cta khéi da; (iv) nghién ctu
cac quy luat trong viéc hinh thanh cac rng suét
nhan tao trong hoat déng khai thac;(v) nghién
ctru nguyén nhan hinh thanh nén mat pha hay
va dirt gay trong cac khéi da; (vi) giam sat bién
dang cua tirng khu vire bd ma; (vii) danh gia anh
hwéng clia cong tac khoan nd min; (viii) dw doan
anh hwéng clia dia chan (dong dat).

- Lwra chon dang bor mé:

+  Theo két qua nghién ctru va ap dung giai
phap khai thac dang ber 16i dé giam hé sé boc da
tai mot s mad 16 thién LB Nga cho thay, véi chiéu
sau mé tir 500+600 m, viéc tang géc déc bé md
tr 30+35° 1&n 40+45°, khbi lwong dat boc co thé
gidm tlr 10+15% [4]. Ban chét cia phuong phap
nay la can clr dd cirng, d6 khdi dat da tai cac khu
vire sé chia b moé thanh cac déi cong tac: Béi
cong tac phia trén cé géc déc nhé, déi phia dwdi
vGi thoi gian ton tai ngén sé& cé goc déc lon dé
hinh thanh dang be 16i.

+ Trén co s& nghién ciru tbng hop cac diéu
kién dia ky thuat cac mé than 16 thién cong suat
I&n vang Quéng Ninh cho thay, tinh chét co ly
dat da, diéu kién dia chéat thay van, chiéu cao
bo mé, thoi gian tdn tai, ... khac nhau. Nhwng,
céac thong sb hé théng khai thac twong dbi gibng
nhau, dic biét 1a goc déc swdn tAng, b mé. Goéc
déc by mé ty 1& thuan véi hé sb boc dat da, hé
s6 boc dat da cao lam tang chi phi khai thac,
gidm hiéu qua san xuét cGa doanh nghiép. Vi
vay, cdng nghé khai thac dang b& 16i can duoc
nghién cu va ap dung tai cac mé than 16 thién
sau. Tuy thuéc diéu kién cac khu vuc b mo, xac
dinh cac théng sb cla déi cong tac dwdi sau voi

goc déc boy nang cao phu hop voi do khoi va do
clrng cac tang sau va gidm khéi lwong dat boc.

- Lwra chon, bé tri thiét bj trén déi céng tac:

+  V&icac mé sau, theo chiéu sau khai thac,
bo md dwoc chia thanh cac khu vyc cong tac.
M®bi d&i cong tac co dac trung riéng (hinh 2, 3);

+  Khu vuec trén cao: kich thwéc lon, it nwdc
ngam, dat da cé do cirng, nit né nhiéu. Khu vc
nay sé ap dung cong nghé khai thac bang may
xtc dung tich gau Ién két hop véi 6 t6 khung
clrng, do dbc doc cac tuyén dwéng van tai trung
binh tr 4+5%;

+  Khu vic gitra mé: Kich thwéc moé giam
theo chiéu sau khai thac, dat da cé do cirng, do
khéi tang, nhiéu nwéc ngdm. Khu vc nay ap
dung cdng nghé khai thac bang may xudc c6 dung
tich gau Ion, két hop véi 6 t6 co kha nang leo
déc 1&n (tlr 6+12%);

Khu vuc tAng sau va day mé: Kich thwdc trat
hep, bun nwéc nhiéu, san lwong nhd. Khu vuc
nay ap dung céng nghé khai thac bdng may xuc
két hop v&i 6 t6 banh xich, do déc dwdng van tai

Khu vigec trén cao . ____
<200Mm 5 | icpn=4-5%
I l

I
]
Khu virc gitta mé =
(mum \ g / / icps.=6-8%
]
\ v aa r/ 7t 5 |
zz 7y
| i 0
l{ﬁmm Khu viec dwéi | icpn=8-12%
\ VA A4 |
[}
Khu viee | :
-t : 25%
13500.\4 diy moé | lepall0 £570
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T i
Hinh 2. Céc khu vure vure khai théac theo chiéu séu
khai thac

Hinh 3. So’ dé xuc boc — van téi khu vic
cac tang séu
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tr 20+25%.
3.2. Céng nghé xur ly bun
Hién nay, cac mé than 10 thién vung Quang
Ninh dang khai thac xudng sau véi téc do trung
binh tir 10 = 15 m/n&m. Khi khai thac xuéng sau,
bién gi¢i md ngay cang mé rong dan dén luvong
bun dat chay xuéng day moong ngay mét tang,
chiéu day 16p bun loang I&n va khéng 6n dinh,
bun Ioéng thwdng tap trung & gilra moong. Theo
két qua nghién ctru [2], khdi lwong bun Ioang dy
bao hang nam khi xuéng sau tai cac mé than
|6 thién vung Quang Ninh tir 55 + 450 ngan
3 (nam 2018+KTKT), chiéu day trung binh ti
2,0 + 10,0 m, rieng mdé Coc Sau tr 10,0+20,0
m, phia dwéi la I&p bun c& hat I&n va dwdi day
moong la dat da co kich thuwéc Ién. Céng nghé
vét bun sau mdi mua muwa tai ddy moong phu
hop cho cac mo than 16 thién Viét Nam khi khai
thac xubng sau la cong nghé vét bun bang may
bom bun dac dbi véi phan bun lodng phia trén,
phan d4t da 1an bun phia dwéi xtc truc tiép bang
MXTLGN (hinh 4).

l2328)|
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l2328|
000
o
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l2327}
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Hinh 4. So' d6 cong nghé vét bun bang may bom
bun dac (1- may bom bun déc; 2- phao néi; 3- tuyén

éng dén bun; 4- hé chira bun; 5- bai min sau cai tao;

6- 16p bun loang; 7- I16p bun c& hat Ion)

3.3. Céng nghé bom thoat nwéc
Co6 hai nguon nwéc chinh chay vao mé la

ngudn nwdc ngdm va nwdc mua. Vi vay, can ap
dung cac giai phap han ché toi da Iucmg nuwoc
mwa, nwdc mat ngadm va chay vao md nhu:
Hwéng dong nwdc mat vé cac soéng subi, cac
tang trén mirc thoat nwédc tw chady déu phai tao
ranh thoat nwéc hwédng dong chay ra khéi khai
trwdng.

Két hop v&i cac gidi phap trén, can phai bom
cwdng blre ra khéi khai treong mé. Theo phuwong
phap tinh toan bom thoat nwéc trwdc day, hau
hét cac tran mwa I&n déu dwoc bom cwéng birc
ra khdi mé trong 5 ngay. Cé nghia la mé cé thé
khai thac ngay ca trong mua muwa. Tuy nhién,
dac diém hinh hoc clia cac md than 16 thién la:
Than nam phia duéi day md; dat da tap trung
trén cao. Vi vay, trong cac thang mua muwa, day
mé khong xudng sau. Néu phwong phap tinh
toan trén sé str dung s lwvong I&n may bom, chi
phi dau tw duy tri bom nuwéc lon.

Thuc té tai cac mé thwdng khdng ché mot
lwong nwdc nhét dinh & day moong va duy tri
bom dén m&c nwdc nhat dinh. Do dé can xem
xét, tinh toan khau bom nwéc phu hop hon. Dbi
véi cac mo than 10 thién Viét Nam, giai phap
bom thoat nwédc dwoc thwe hién nhw sau: Tinh
sb bom can thiét cho 1 tram v&i diéu kién bom
hét lwgng nwéc clia thang Ién nhat va duy tri day
moong bi ngap nwéc & modt mire nhat dinh, déng
thdi thang cudi mua mwa phai bom can nuwéc &
day moong dé tién hanh khai thac binh thwong.
Tc la thang cubi mua mwa phai bom hét lwong
nwéc duy tri cha cac thang trwéc do va lwgng
nwéc chay vao mé trong thang.

Trong treong hop nay lwu lweng tinh toan
clia tram bom dwoc xac dinh theo céng thirc:

Qmtc + Qntc — Qpec + Qar 3
= 1
Qi = 30T ,m3/h (1)
Trong d6: Q, - lwgng nwdc duy tri dwoi day

mo trong mua mua m?% Q. - lwvong nwéc mat
chay xubng md trong thang cudi maa muwa, m3;
ch lwong nwéc ngdm chay vao mé trong thang
cudi mua mua, m* Q. - lwgng nuéc boc hoi
clia thang cudi mua mua m?; T = 20 gi® - sb gi®y
cho phép bom thoat nwéc trong 1 ngay dém.
Trén co s& do va dién tich trung binh cua tirng
tang day moong ta sé tinh dwoc chiéu sau nuwéc
ngap hay muc nwédc ngdp duy tri trong mua
muwa cla day moong. V&i phwong an nay ngoai
viéc tinh toan dwoc lwu lvgng nwédc can bom,
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sd bom can thiét cho 1 tram, con tinh dwoc cac
chi tieu khac nhv lwgng nwéc duy tri dwéi day
moong va chiéu sau ngap nwéc trong mia mua.
3.4. Céng tdc chuén bj ting méi va dao séu
Cong nghé dao sau hop ly tai cac mo than 16
thién vung Quang Ninh nhw sau: ap dung coéng
nghé dao sau day moong 2 cap theo chiéu doc
(ngang), dao sau theo phan tang khi chiéu dai
day moé I&n va cong nghé day mé nghiéng khi
chiéu dai day mé nhé véi viéc ap dung MXTLGN.
- Codng nghé dao sau day moong 2 cap, dao
sau theo phan tang: Mua muwa tién hanh dao
sau khai thac & day cao, day thap 1a noi chiva
nwéc va bun sé duwgce dao sau trong mua kho.
Tuy nhién, dé& tao thuan lgi cho cong tac vét
bun, phan day thap ctia md can duwoc chia lam
2 phan. Phan cao hon la khu viee bun lang dong
duogc treo cao va phoi khd, con phan thap |a noi
chtra bun loang va nwéc. Véi cach cau tao trén,
c6 thé ngay sau khi két thic mua mua, cong tac
dao sau day mo tranh khéng tap trung vao khu
vuc ¢6 hd tu nwdc cé bun nhao ma tién hanh
dao sau phan cao & bén canh nham kéo dai thoi
gian phoi khé bun tao diéu kién tang ndng suét
thiét bi dao hao va gidm thai gian chuén bj tang
(Hinh 5).
V@&i cong nghé nay, day moé dwgc chia thanh
hai cp (hai phan tang) theo chiéu ngang day
mo, bun dat va nwéc tap trung & day thap va

dwoc trai dai theo chiéu doc day mé, ddu mua
khé tién hanh dao sau day cao, dao sau thap
hon day thap dé treo cao, phoi khé bun & day
thap, cudi mua khé tién hanh xuc bun di. Trong
mua mua |, cong tac xudng sau duoc tién hanh
& cac tng trén, con nhirng tAng dudi lam nhiém
vu thu nwéc va bun dat. So dé céng nghé khai
thac v&i day mé 2 cép theo chiéu ngang thé hién
trong Hinh 6.

+ Wu diém: Bun l&ng dong & day mé duwoc
dan déu trén toan bo chiéu dai day md, do dé
chiéu day khéng I&p bun khéng I&n. Trong qué
trinh bom can nuwéc, bun & phan day cao cia hd
chira nwéc co didu kién réc nwdc, tao thuan loi
cho viéc vét bun.

+ Nhwoc diém: Trinh tw phéi hop dao sau
gitra 2 cép rat chat ché, déng thdi chiéu rong
day mé phai du Ién dé co thé xudng sau doc lap
& mbi day.

- Cong nghé dao sau str dung day mo nghiéng:
Co6ng nghé nay co6 déc diém la day mé cé do dbc
nghiéng tr 6+8°vé 2 bén. Phan nghiéng nhét
ctia day mé 1a hé tu bun nwéc ctia mé. Khu vuc
nay gom bun va thu hep dién ngap nuéc & tang
sau nhat dé tranh thd dao sau phan cao day mé
ngay tlr dau mua kho, tang thdi gian va tbc do
dao sau. Trong mua muwa khai thac than & nhirng
tang trén mirc thoat nwéc tw chay. Coéng tac nao
vét bun va chuan bi tng méi dwoc thuc hién

bay cao

75
N\

mm——————- - - -
Day thdp phan tangtréen g /
@ DPay thap phan tang dudi = *0 s

I / /
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T
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Hinh 5. So dé dao séu tang chira bun cé céu tao phén tang (I, Il,... thir ti dao séu phéan téang)- Céng nghé
dao sau str dung day mo 2 cap theo chiéu ngang

Hinh 6. So' d6 nguyén ly cia HTKT déy mé 2 cép
theo chiéu ngang (1,2,..7: trinh tw dao sau)

Hinh 7. So' dé céng nghé khai thac véi
day mad nghiéng
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trong thoi gian mua khé. Tuy nhién, céng nghé
nay c6 nhwoc diém 13 cac thiét bj khai thac phai
hoat ddng trén bé mé&t nghiéng, tang ap lwc nén
va gidm nang suét, chiéu day bun & day hé tu
nwoc 16n kho xuc (hinh 7) [2].

3.5. Cac giai phap nang cao mirc dé an
toan khi khai thac cdc tang sau

C6 3 yéu t6 co ban cé anh hudng lén dén
do 6n dinh cla bd md 16 thién doé 1a: Diéu kién
dia chét khu vuc phirc tap, cac dit gay kién tao
lam xuét hién nhiéu mat yéu va tao diéu kién cho
sy tham nhap, pha huy cta nwéc ngam; diéu
kién dia chat thiy van khoéng thuan lgi (nhiéu
nwdc ngam); chiéu cao cla b& mé 1&n va thoi
gian t6n tai cGia b dai. Day |a van dé quan trong
can dwoc quan tam thich dang ngay t bay gio.
Dang b& mé khai khai thac xuéng sau dwoc lya
chon |a dang be 16i. D& nang cao do 6n dinh by
mo, can dé xuét giai phap boc dat giam tai [3].

Cac md khai thac xudng sau khi b&» mé khong
on dinh ap dung céac gidi phap: Thao khd bd
md bang hé thdng 16 khoan (dirng hodc khoan
ngang); gia cuwdng khéi da bang bé téng phun, xi
mang hoéa; neo b& mé; khoan giam ap.

DPbi voi cac tang ngap nwdc & cac md, ap
dung céac gidi phap céng nghé ndé min hop ly:
nap thudc nd trong bao nilon, nap né thuéc nhii
twong roi bang xe chuyén dung. Déi véi cac tang
duwéi sau va tang dat gi¢i han két thac, ap dung
c6éng nghé nd min gidm chan dong. Tang cwéng
chéat lwong dat da nd min va gidm chi phi nap
bua, can ap dung co gi¢i héa khau nap bua. Déi
v&i da qua c@, ap dung phwong phap pha vé

bang dau dap thdy lwc, nham dadm bao an toan
va bao vé moi trwdng sinh thai.

4. Két luan

Hién nay va nhirng nam t&i, cac mé than
16 thién Viét Nam sé tang cwdong dé khai thac.
Cang xubng sau, cong tac khai thac cang gap
nhiéu khé khan bét lgi. Chinh vi vay, can nghién
ctru, ap dung cac giai phap cong nghé khai thac
phu hgp nhw da trinh bay. Trén co s& do, lwa
chon trinh tw khai thac tbi da tai nguyén, gop
phan dam bao ké& hoach khai thac xuéng sau cho
cac mo than 10 thién Viét Nam.
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Some suitable technology solutions when deep layers exploited
in open pit coal mines of Vietnam

Dr. Do Ngoc Tuoc, Dr. Doan Van Thanh, Vinacomin — Institute of Mining Science and Technology

Abstract:

Vietnam's open-pit coal mines are increasingly exploited deeply, then it will encounter a series of
difficulties such as: seasonal exploitation, high mine banks, large amount of water mud, limited field
size, intensity of exploitation. increased on each floor and the whole bank, etc. Based on the analysis
of the characteristics of the deep layers, the domestic and foreign mining experience, the article
proposes a number of appropriate mining technology solutions at deep layers such as: Convex bank
exploitation, uniform loading and unloading on each section of bank, usage of transport equipment
operating on high slopes, technology of water mud treatment and seasonal deep excavation for the
safe exploitation, ensuring the mine production, efficiency and maximum recovery of coal resources.
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Toém tat:

Hién nay, o Viét Nam dang 6 2 nha may san xudt alumin équi mo cong nghiép do Tap doan Cong
nghiép Than — Khoang san Viet Nam (TKV) quan ly la nha may alumin Tan Rai-Lam Bong va Nhdn
Co-Pdk Néng cé cong sudt thiét ké moi nha may la 650.000 tan alumin/nam. Bun do cua 2 nha may
hién tai dang duoc xur ly bang cong nghé thai udt. Tuy nhién, voi xu thé chung ciia thé gidi, nham

muc tiéu nang cao an toan moi truong, mirc do thu hoi xit, Al

KHCN Mo -
Dong bang cong nghé thai kho ™.

O.,...Tap doan TKV da giao cho Vién

273

Vinacomin trién khai dé tai “Nghién citu xv Iy bun do nha may alumin Tdn Rai - Lam
Trong bai viét nay, cdc tac gia giGi thiéu tém tat két qua nghién

citu va dé xuatphmmg dan cong nghé thai khé thay thé cho thai wét bun doé nha mdy alumin Tdan Rai

—Lam Bong

1. Dat van dé

Bun do la chat thai phat sinh trong qua trinh
san xuat alumin t&r quang bauxit bang phuo’ng
phap Bayer, la hén hop cac chat chd yéu gém
oxit silic, sat,...va mot lwong kiém du thira trong
qua trinh sén xuat alumin. Viét Nam la mot
trong nhitng nwéc cé trik lwgng bauxit Ion trén
thé gioi, khoang 5,5 ty tAn, tap trung chi yéu &
cac tinh vung Tay Nguyen nhw Lam Déng, Pak
Nong,... Hién nay, & Viét Nam dang c6 2 nha
may san xuét alumin & qui m6 cong nghiép do
Tap doan Cc“)ng nghiép Than — Khoang san Viét
Nam (TKV) quan ly la nha may alumin Tan Rai-
Lam E)ong va Nhan Co-Dék NOng c6 cong suét
thiét k& méi nha may la 650.000 tan alumin/nam
lan lwot di vao van hanh thwong mai tr nam
2013 va nam 2017. Theo thlet ké va thue té van
hanh Y nha may, dé san xuat ra ) tan alumin thai
ra khoang 1,05 tan bun dé khé va khoang 2 m?3
dung dich dl kém. Bun dé truwdc khi thai ra sé
dwoc riva nguoc dong 6 1an dé tan thu kiém va
ALO,. Tuy nhién, Iuo’ng kiem dw di kém bun dé
dan dén ddé pH cla bun dao dong tir 10+12,2,
day la tac nhan chinh cé nguy co gay 6 nhiém
maoi trrdng néu khong co giadi phap quan ly chat
ché. Bun do cua 2 nha may hién tai dang duoc
x ly bang cong nghé thai wot, theo do dung dich
bun d6 dwoc bom ra cac ho chira, chia thanh
cac khoang lang co cac Iop chong tham dé kiem
bam dinh bun dé khéng bj tham thau vao nudc
ngam, dung dich thu hdi bang thdm thau qua 16p

loc dwoi day ho va ngudng tran cua cac gleng
thu trong long ho. Phan I&n dung dich thu hoi
dwoc bom nguoc vé nha may dé tai st dung,
mot phan duwoc xt ly (bdng phuong phap trung
hoa) dat tiéu chuan trwdc khi xa thai ra ngoai moi
trwdng. Tuy nhién, v&i xu the chung cua the gidi,
nham muc tiéu nang cao an toan maéi trwdong,
mirc do thu héi xat, Al O3 .Tép doan TKV da
giao cho Vién KHCN Mo Vinacomin trién khai
dé tai “ Nghién cltru xtr ly bun dé nha may alumin
Tan Rai - Lam Déng bang cong nghé thai kho'.
Trong bai viét nay, cac tac gia gioi thiéu tom tat
két qua nghién ctru va dé xuét phwong an cong
nghé thai kho thay thé cho thai wét bun dd nha
may alumin Tan Rai — Lam Dong.

2. Két qua nghlen cliru

2.1. Hién trang céng tac xu ly bun dé nha
may alumin Tan Rai

Hién trang qui trinh x& ly bun d& nha may
alumin Tan Rai nhw sau: Bun dé sau cong doan
rira ngwoc 6 1an co6 néng dod chét ran ~400+500
g/l dwgc bom thang‘ ra cac khoang chira bun voi
ché dd van hanh dong thoi 2 khoang chwra, khi
xa bun vao khoang s6 1 thi khoang so 2 c6 chirc
nang dw phong diéu tiét nwéc mwa cho khoang
s6 1. Khi dirvng cép bun do, dong khoang so 1 thi
xa bun do6 vao khoang sb 2 va dung khoang sb
3 lam dv phong, tlep tuc luaén phién nhuw vay véi
cac khoang chira tiép theo. V&i cong nghé nhuw
trén, bun dé dwgc bom ra khoang chira, dé Iang
tw nhién, thu hdi dung dich xat thdm thau va xut
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Nha may alumin

Nudc mua Nudc mua
\ v Bl‘ln dé /
Khoang chtra ho bun d6 Khoang dy phong |
v .
Xt tham thiu » BC
chua
Nuéc tham thiu tir nuroe
. kiém
v khoang du phong
X H>9 Bé
Nude mit thu hdi P o v
——»| cha » Tram bom
pH=<9 Nudc mat thu hoi tir nude
khoang du phong mua
N . pH§9 |
Xa thai < 3 Tram xu 1i

Hinh 1. So dé xt Ii bun dé nha méy alumin Tan Rai

lodng chdy tran vé giéng thu hdi, sau d6 duoc
bom tré lai nha may phuc vu san xuat. Ve mua
muwa khi lwong nwédc vweot nhu cau st dung thi
phai xt li dam bao dat qui chuan trwdc khi xa
thai ra ngoai méi trwéng. Phan ran sé duoc lwu
gitr trong khoang, cho dén khi day khoang thi
dirng xa, thao khé sau dé dwoc chén lap dét,
hoan thd trong cay phuc hdi méi trudng (So do
céng nghé thai bun dé nha may alumin thé hién
trén hinh 1)

Két qua theo di hién trang céng tac x(r ly bun
dd cua nha may alumin Tan Rai cho thay

- Bun d6 c6 thanh phan do hat rat min, cap
hat <0,05mm chiém hon 95%. Ti 1& cap hat min
cao dworc cho la nguyén nhan gay khé khan cho
viéc tham thau qua 16p loc dwéi day ho bun do;

- Két qua phan tich thanh phan hoéa hoc cla
bun dé cho thay déu duwdi ngwdng chat thai
nguy hai theo QCVN 50:2013/BTNMT,QCVN
07:2009/BTNMT, thudc loai chat thai ran thdong
thwong, tuy nhién do pH cua cac mau bun dd
déu cho két qua pH tir 10+12,2 nén bun dé phai
dwoc bao quan lwu gite chat ché dam bao khéng
gay 6 nhiém mdi trwdng;

- Lwu lwgng ban bom ra trung binh khoang
163 m*nh I&n hon nhiéu so vai thiet ké la 117
m3/h nguyén nhan do nong d6 L/R thyc té khoang
1,65 Ion hon so thiét ke 1,15;

- Nwoc thu hoi tuan hoan gom dung dich di
kém bun dé va nwéc mwa nhiém xut. Ham lvong

Na20k trong nwédc tuan hoan quay lai nha may
giao dong twr 1,6 + 3,81 g/l;

- Két qua quan tréc dinh ky tai khu vic nha
may tuyén va nha may alumin trong cac nam
2016, 2017, 2018 tai cac vi tri khu vire hd chra
buan dé va lan can cho thay chat lwong m6j
truO’ng khéng khi kha tét, hau hét cac théng s6
& nhiém khéng khi (TSP, SO,, CO, NO,, NH,,
H,S) déu nam trong giéi han quy dinh cua QCVN
05: 201,3/BTNMT ] . )

- Két qua quan trac nwéc ngam cac giéng
khoan xung quanh hé bun dd trong cac dot tir
nam 2016 dén 2018 cho thay: Gia tri pH thwong
dao dong trong khoang tr 5 + 7, khéng co dau
hiéu tham thau xat tr long ho ban dc} ra bén
ngoal Ham lwong cac chat khac déu nam trong
gi¢i han cho phep, hé bun dé khong gay anh
hwdng dén moi treong dat; . .

- Hién nay cong tac hoan tho khoang sO 1
dang c6 mot soO bét _cap: khoang thoi gian gitra
thoi diém két thuc d6 thai va bat dau dé dat hoan
thé chi tao dwoc mot 16p bun clrng nhét dinh trén
mat khoang, bén duéi van 1a tAng bun nhao c6
chiéu sau lon, d&c biét 1a khu vuc gitba khoang
da gay nhiéu kho khan cho viéc san lap mat bang
va hoan thé khi dong hd. Can phai cé thoi gian
gitba cac lan d&p dat do hién tuong sut lun mat
bang Khéi lvong d4t dap hoan thd cho khoang
sb6 1 tinh dén thang 3/2018 da la 139.000m?,
trung binh day 0,8m I&n hon so thiét k& 0,3m.
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Khéi lwong dat dap phuc vu hoan thd sé con
tang thém néu bé mat ho ban dé sau khi san lap
tiep tuc co sut lun.

2.2. Két qua thae nghiém thai khé bun do
nha may alumin Tan Rai

Dé danh gia kha nang thai khé bun dé nha
may alumin Tan Rai — Lam Dong. bé tai da thuc
hién th&r nghiém loc ép bun bang thiét bi loc ép
khung ban va d6 thai bun sau loc trén mé hinh
thwc té. )

2.2.1. Két qua thir nghiém loc ép bun dé

Thiet bi thir nghiém loc ép bun do 1a hé thong
may loc ép khung ban loai 800x800 cong suat

>1,5 tan/gir. Trong thoi gian tw thang 1/2019
dén thang 5/2019 da loc dworc gan 2.000 tan bun
do, cac thong so ky thuét chu yeu theo dai trong
qua trinh th&r nghiém gom:

- Thoi gian loc, ap lwc nén, lwu lwgng bun vao
loc, nang suét loc, dd &m banh loc,... .

- Tinh chat co hoc dat, d6 dam chat, dé6 am
cta bun do sau loc khi phoi tw nhién.

Két qua thr nghiém thé hién trong cac bang
1+8.

Két qua thlr nghiém loc ép bun dé va phan
tich tinh chat co ly cta bun dé sau loc twv nha
may alumin Tan Rai Lam Dong da di dén két

Bang 1. Két qua téng hop qua trinh thir nghiém loc bun dé

Ham lwong ran Ap Thoigianlocep | , 5 | KLbaloc D6 am | Hiéu suat
trong bun dau suat ép bun xa ba | sauloc q'i" ve do ba loc loc E
loc ; am 0% ; ;
gll at phut phut tn tan % %
5 30 15 1,55 0,95 38,89 74,64
350 6 35 15 1,69 1,09 35,62 77,96
7 40 15 1,74 1,16 33,56 79,88
5 30 15 1,42 0,91 35,74 75,65
380 6 35 15 1,63 1,10 32,54 78,88
7 40 15 1,74 1,22 30,17 81,09
5 30 15 1,68 1,13 32,37 76,47
420 6 35 15 1,63 1,13 30,63 78,29
7 40 15 1,56 1,13 27,27 81,56
Bang 2. Théng ké két qua phan tich mau nuéc loc va théng ké trong san xuét
Chi tiéu xac dinh
TT Tén mau nwéc Na,0O, | Na,O, | ALO, pH LS
g/l all g/l - g/l
1 | Dich loc thu hoi 4.9 3,2 2,7 11,8 3,64/l
2 | Nwéce tuan hoan tir hé bun dé 3,09 - 1,25 11,05 -
Bang 3. Két qua thir nghiém phoi bun dé sau loc ép trén san bai
Chiéu day lép D6 am bun sau phoi (%)
bun sau loc ep Thei gian phoi (ngay)
(mm) 0 1 2 3 4 5 6
200 30,68 28,02 27,12 26,68 25,96 24,62 23,36
400 30,68 28,74 27,87 27,12 26,54 25,52 24,61
600 30,68 29,18 28,58 27,82 27,09 26,32 25,52
800 30,68 29,47 29,00 28,35 27,58 26,77 25,85
1000 30,68 29,69 29,27 28,68 27,81 27,06 26,41
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Bang 4. Két qua thir nghiém phoi bun dé sau loc ép trén san c6 mai che

Chiéu day lop Do am bun sau phoi (%)
bun dé (mm) Thei gian phoi (ngay)
0 1 2 3 4 5 6 7
0-200 32,76 | 30,02 29,12 28,68 | 27,96 | 26,62 | 25,36 22,08

200-400 32,76 | 31,45 30,62 29,66 | 29,12 | 28,41 | 26,65 26,85

400-600 32,76 | 32,06 32,01 31,23 | 30,18 | 29,92 | 29,06 28,82

600-800 32,76 | 32,35 32,26 31,92 | 31,06 | 30,12 | 29,12 29,08

800-1000 32,76 | 32,56 32,32 32,00 | 31,25 | 30,23 | 29,86 29,68

Bang 5. Két qua xéc dinh d6 dam chét phu thudc vao dé 4m bun dé

D6 am bun dé W(Y)
275 | 254 | 242 | 231 | 21,8 | 20,2 | 159 | 12,2

Chi tiéu phan tich

D6 dam chat Kp 0,86 0,96 0,96 0,97 0,98 1,00 0,95 0,90

Khdi lwong thé tich kho

5 142 | 157 | 159 | 1,61 | 163 | 165 | 1,58 | 1,55
v, (g/lem?)

Bang 6. Két qua thi nghiém cét va nén nhanh cac mau bun dé sau ddm chét & trang théi dé 4m t6i vu
va trang thai ngam béao hoa

Mau bun dé & trang thai am t6i wu Mau bun dé & trang thai ngam bao hoa
n Cat Nén nhanh | Nén no Cat Nén nhanh | Nén no
bé héng héng
dém Lu;c
chat | Goc | dinh Modul q max | Géc ma Lwve | Modul téng
Kp . P tong biéen u . dinh ket | .« g max
masat | ketC (kG/ | sat trong bien dang E u )
trongj’| (kG/ dang cm?) j° C (kG/ (kG/cm?) (kGlem?)
cm?) E(kG/cm?) cm?)
0,85 | 15°38 0,320 30,783 1,206 10053 0,229 16,007 0,585
0,90 | 16°28 0,365 33,590 1,560 11°40 0,257 16,563 0,716
0,95 |18°03 0,412 42,947 2,364 12027 0,274 17,467 0,898
Bang 7. Két qua thi nghiém xac dinh tinh thdm ctia bun dé phu thuéc vao dé6 dam chét
TT Hé s6 tham cua bun dé sau dam chat K, (cm/s)
Kp 0,86 0,96 0,96 0,97 0,98 1,00 0,95 0,90
B KT | 5 30x10 | 39°9X107) 543107} 6 24,107 | 8,38x10¢ | 9,81x10% | &79X107| 3 23410
k20 1 4 5oxq00 | 341X107 48010 6 550107 | 7,91x10% | 9,66x10¢ | ©°0X107] 3 125105

Bang 8. Két qua thi nghiém céac théng sé strc chju téi CBR (California Bearing Ratio), trirong né va co ngét
cta bun dé sau dam chét

Théng s6 theo ddi | MAu ngam khéng bao hoa MAau ngam bio hoa 96 gi®»
D6 dam chat Kp K=0,85 K=0,9 K=0,95 | K=0,85 K=0,9 K=0,95
Strc chiju téi CBR 6,92 8,71 10,89 4,33 5,96 7,63
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luan sau:

- Hiéu suét loc bun dé dat gia tri tét nhat voi
dd 4m <28% khi: Ap lwc bom nén > 7at; Nong do
pha rén >400 g/I; thdi gian loc 40+50 phut/mé;

- Dung dich thu hdi sau loc ép bun d c6 ham
lwvong Na,O, khoang 3,2 g/l va 2,7 g/l ALO,; .

- Khéi lvgng riéng cua bun sau loc khi d6 am
0%: 2880 kg/m3;

- Khéi lwgng thé tich khi sau khi lu lén K=0,9
tai d& 4m 26% la 2090 kg/m3;

- Khéi lwgng d6 déng bun dé sau khi loc tai do
a4m 28% la 1.610 kg/m3;

- D6 ddm chat phu thudc nhiéu vao do &m cla
bun dd. D6 ddm chat bun dé Kp =1 khi do &m
bun d khodng 20+21%; Kp= 0,9 khi dd am trong
khodng 26+27% va Kp = 0,95 khi d& am trong
khodng 24+25%;

- Khi d& dam chat bun dé Kp=0,9 bun dé co
tinh thadm |a rat nhd, khi Kp=0,95 xem nhw khéng
thdm. Kha nang chiu nén Ian, cat ctia bun dé sau
khi dAm chét 1a rat cao. Khi dd dam chat Kp 20,9
bun d4 c6 tinh chat co hoc twong dwong vat liéu
lam dworng cap 3 va cép 4.

2.2.2. Két qua thir nghiém dé thai bun dé

Can ci thuc té kinh nghiém xay dwng bai
chiva bun dé khé nha may alumin trén thé gidi;
can clr cac két qua nghién ctru tinh chat co hoc
bun d nha may alumin Lam Déng, dé tai da thiv

nghiém dé thai bun dé sau loc ép trén bai chira
véi kich thwédc co ban: Chiéu dai x réng x cao =
25x25x4,5 m. Két ciu bai chira gdm hé théng dé
bao bang dat cao 2 m c6 d6 dam chat Kp=0,95,
I&p chéng thAm bang dat sét dam chat Kp=0,95
day 300 mm va I&p HDPE day 1,5 mm, hé théng
dng quan trdc nwédc ngdm, nwdc thdm thau va
hé théng ranh thoat nwé'c mat quanh bai chira.

Qui trinh th&r nghiém gém céac cdng doan: Van
chuyén bun sau loc ra bai chira — hong phoi
bun dén d6 &m khoang 26% — lu nén cac 16p c6
chiéu khoang 0,3 m dén d6 dam chat 0,9+0,95
— db g4t pha day 0,3m khi dat chiéu cao dé thai
4,5 m — trong cd trén nén dat phu bai chiva. Cac
théng sb theo déi trong qué trinh thir nghiém la
tinh 6n dinh va cac théng s vé méi trwong cla
bai chira.

Qua trinh thyc nghiém xay dwng bai chira
bun dé dang khd tai nha may alumin Lam Déng
da rat ra mot s6 nhan xét sau:

+ Dw&i chan bai chira bun dé kho phai cé hé
thdng dé dép bang dat bao quanh che chan, c6
dd dam chat k=0,95 dam bao khéng sat 16;

+ Xung quanh va & gilra bai chira bun dé kho
phai cé hé théng thu gom nuwéc mwa va phai xir
dam bao chét lwvgng néu xa thai;

+ Day cua bai chira bun do khé phai duoc
chong tham bang dat sét tw nhién hoac mang

Hinh 2. Mét sé hinh &nh thdr nghiém loc bun dé nha may alumin Tan Rai bang thiét bi loc ép khung ban

Bang 9. Két qua xét nghiém nhanh dé pH méu nuwéc thu héi ttr bai chira thir nghiém

pH
Khi chwa hoan thé Sau khi hoan thé
Tén mau nwéc Lwong Lwong Lwong Lwong Lwong Lwong
muwa 28 mwa 50 | mwa 63 | muwa 75 mua 76 muwa 65
mm mm mm mm mm mm
Nuwéc bé mat 12,1 11,8 11,4 10,8 8,8 8,5
Nwéc ngam 6,9 7.1 7.1 7,2 7,2 7,2
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HDPE ngan ngtra thAm thAu dich gay & nhiém
mdi trvdng;

+ Bun d6 trén bai chvra cin phai dwoc hong
kho dén dd dm thich hop va lu nén chat. D6 dam
chat K 20,9 khi d6 4m khong vwot qua 26%. Do
dam chat dat Kp 0,95 khi d& &m khong vuot
qua 25%;

+ Bun d6 trén bai chira dwoc lu len theo qui
trinh 1am nén duwdng, theo dé trwvdre khi lu len san
gat tao I6p bun dé khong qua 0,3m. Chiéu day
I&p bun d6 phu thuéc vao trong lwgng cua xe lu
va két qua thtr nghiém thuc t& sé 1an lu, tlr do
dwa ra qui trinh lu cho mai loai may thi céng Iu.
Khu vic bd dé va taluy cAn dam chat Kp=0,95,
khu vwe trong dé va gilra bai chira K=0,9. Bun

dd co6 thé dap chodng cao, goc dbc taluy bai chiva
1:2,5 ddm bao d6 6n dinh, khéng gay truot 16,
bién dang bé mét;

+ Bun dé dwoc thi cong dam chat theo tirng
I&p k=0,9 va két ciu day bai chira cé I&p mang
bdo vé& HDPE nén khoéng cé hién twong thdm
thdu vao nwéc ngam;

+ Qua trinh hoan thé, trong cay, phuc hdi moéi
trwdng dé dang thuc hién;

+ Nwéc mua chay tran trén bé mat bai chira
trong qua trinh d4 thai nhiém xut, gia tri pH>9 can
phai thu gom x@ Ii tai st dung hoac xa thai khi
dat cac qui chuan vé méi trwdng. Sau khi hoan
thd trong cay, nwdc mwa chay tran trén bai chira
can tiép tuc duwoc theo déi quan li chat lwong xo
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li @&m bao qui chuan méi truéng.

2.3. Pé xuat phwong an thai khé bun dé
nha may aIumin Tan Rai

Trén co s& két qua nghién ctru loc ép bun dé
bang thiét bi loc ep khung ban, d6 thai ba bun
sau loc ép trén mé hinh thir nghiém va thuc té
san xuét, dé tai dé xuat phuong an thai kho bun
dd nha may alumin Tan Rai gom cac cong doan
chinh nhw sau: . )

1. Céng doan loc ép bun dé bang thiét bj loc
ép khung ban:

Dung dich bun d6 tv nha may alumin dwoc
hé thong bom van chuyen dua vé cac thing
chra cap liéu ctia xwdng loc ép. Tl thung cap
liéu, bun dé duwoc may bom bun ap lwc cao >7at
bom vao may loc ép khung ban, xat 16ang thu hoi
chay vé thung tap trung va dwoc hé théng bom
chuyén vé& nha may alumin tai s dung. Ba bun
dé sau loc dwoc bang tai chuyén vé kho chira c6
mai che trong trvong hop tréi mwa hoac 6 t6 van
chuyén lén bai chtva khi mwa it dén khong mua.

2. Cong doan thai bun dé sau loc ép:

Gom trinh céng doan thi cong bai chva va
coéng doan dd thai bun dé. Cong doan thi cong
bai chra bun dé sau loc ép c6 trinh ty chung
nhuw sau:

- Lwa chon vi tri béi chira; )

- Don mat bang, nao vét hét I&p dat mun cla
long ho;

- Lu lén day ho dat do chat 1a K= 0,90 + 0,95;

- Xay dwng hé théng thu gom nwéc mat va xt
ly nwoc bai chtra;

- Xay dwng dap chan co ban;

- Xay dung duong ra vao bai chira;

- Xay dwng rao chan, bién hiéu;

- Xt ly chong tham, trai |ép HDPE day 1,5mm
va hé thong ong thu nuwdc trén toan bd Iong ho.

Cong doan db thai bun dé khd bao gbm cac
yéu ciu co ban nhw sau: .

- Bai chtra chia lam 2 khu luan phién: Khu do
thai, san gat phoi hong khé va khu lu dam ch‘ét;

- DOi v&i khu vire bo ta luy thwe hién lu dam
dat K= 0,95; - Béi v&i khu vie phia trong bo taIuy
dén gitra bai chira thwe hién lu dam dat gia tri
K20,9; ) .

- BOi v&i mua khé khi do thai, thwe hién do
thai va san gat theo I1&p v&i chieu day Io’p bun
doé khod tu 0,4 +0, 6 m. Sau khi phO’I 1-2 ngay, tién
hanh kiém tra d6 4m bun dd néu dat gia tri <26%
thi tién hanh lu dam chéat. Trwong hgp muwa bat
thwong >16mm '[h"l du’ng khéng do thai va lu len.
Khi khdng mwa neu dé am bun doé <26% thi tiep
tuc tién hanh dé thai san gat va lu dam;

- Bbi v&i mua mua khi d6 thai, thuc hién db

thai va san gat theo |&p v&i chiéu day I16p bun qa
kho tr 0,2 +0,4 m. Sau khi ph0’| 1-2 ngay, tien
hanh kiém tra dd 4m bun dé néu dat gia tri <26%
thi tién hanh lu ddm chat. Trwdng hop mwa bét
thuwong >16 mm thi dvng khéng do,thal va lu
l&n. Vao gilra mua muwa tr thang 7 dén thang 9
hang nam khi lwgng mwa Ion, kéo dai thi khong
tién hanh dd thai san gat lu dam. Tuy nhlen tay
theo diéu kién thuc té thoi tiét khi hau cé thé diéu
chinh thoi gian thi cdng cho phu hop;

- Trinh tw d6 thai tlr dwéi 1én trén;

- Chiéu cao tang thai: Chiéu cao tang thai
duoc la chon trén co s& so sanh céng nghé
aé thai theo tang cao va theo l&p trén phuong
dién vé cung dd van tai, khdi lwong san gat va
diéu kién 6n dinh bai chiva bun dé khé. Chiéu
cao tang thai dwoc tinh toan véi tirng phwong
an cu thé. i

3. Céng doan thu héi nwwdc mua bai chira:

Nwédc muwa chay qua béi thanh bun do sé bi
nhiém kiém va c6 do pH dén 12, vi vay toan bod
nuwoc mua trong Iong bai chira, mat dé va suwon
tang trong long hé thu nwéc déu phai duwoc thu
héi, khong dé chay ra méi trwong.

Hé théng thu héi nwéc mua tr mat dé, swon
tang bai chira: Nwéc mua roi xuong mat tang va
suwon tang thai dwgc tap trung ve hé thong ranh
thoat nwéc chan tang thai, chay xuong hé moi
truong Doc theo cac ranh thoat chan tang b tri
cac ho thu nwéc trung gian (hd thu nwéc giam
xung, Iang can).

Hé thong thu héi nwéc mua trén mat bai
chtra bun do6 khé: Toan b nwdc mua trén mat
bai chtra dwoc thu gom vao gleng ding, qua hé
thdng cong ngam chay vé hd méi trueng. Giéng
ding két ciu bang BTCT duo’ng kinh 2,0 m .
Chiéu cao cta giéng dwoc thi cong xay dwng phu
thudc vao chiéu cao cta Iép bun dé dé thai. Moi
dot thi cong nang chiéu cao 5+8m. Xung quanh
thanh giéng cé dé cac 16 thu nuwéc duong kinh
200 mm. Khi bun d6 san gat lu len gan tGi cac 16
thu nwée thi lan lwet dong lai. Phia day giéng co
ho tiéu nang. Toan b nwdc muwa trén bai chtra
bun dé dwoc chay qua giéng vao hé thong cong
ngam BTCT dwdng kinh 1,2m va chay vé hd moi
trwong.

4. Cong doan xu ly nwérce bai chira:

Hb6 méi truérng duoc xay dwng dé lwu gilr toan
bd nwéc mua tir bé mat, chan tang bai chtra bun
dé dung cho tuan hoan cap vé nha may alumin
tai st dung. Trong trwdng hop lwong mua qua
I&n khéng st dung hét thi phai x& li, nwéc thai
sau x&r ly dat QCVN 40:2011/BTNMT cho thao
ra hé thong thoat nwéc chung cua khu vuec..

KHCNM SO 1/2020 * TUYEN, CHE BIEN THAN - KHOANG SAN



THONG TIN KHOA HOC CONG NGHE MO

Dung tich ch*a nwéc clia hd méi trudng dwoc
tinh toan da kha nang chra cho 5 ngay mua lién
tlep I&n nhét trong vong 30 nam. Dung tich chtra
ctia hd méi trudng ty 1€ nghich v&i cong suét clia
tram xt& ly, tirc 1& ho moi trwdong cd dung tich
chira cang I&n thi cong suat thiét ké cla tram xr
ly cang nhé va nguorc lai.

5. Céng doan hoan thé, céi tao va phuc héi

moi trirong:

Bai chira sau khi két thic d6 thai duwoc dwoc
san gat phéng bé mat, bat thodi sworn déc (néu
can thlet) phu mét Iép HDPE day 0,5mm sau do
dé 16p dat mau day 0,5m, xay dwng cac cong
trinh tiéu thoat va theo doi, kiém soat chat lwgng
nuwoc. Két thuc la giai doan phuc hoi tham thwe
vat cha yeu cho muc dich lam nghiép.

3. Bé xuét Iwa chon vi tri dia diém bai chira
bun d6 khé .

3.1. Cac phwong an dja diém xady dwng bai
chira ban do khé

Trén co s& két qua nghién clu, khdo sat,
danh gia kha nang st dung cac khu vwc mo
quang bau xit da khai thac, cac thung ling da
dwoc qui hoach hd chira bun dd wét lam bai
chira bun dé kho, dac thu thoi tiét muwa nhiéu cla
khu vyc Tay nguyen pé tal dé xuat xem xét lya
chon 4 phwong an dia diém xay dwng bai chira
bun dé khd cho qui mé céng suat 650.000 tan
alumin/nam twong dwong khoang 682.000 tan
bun dé/nam c6 xét tdm nhin dén 2050 v&i gidi
phap cdng nghé thai khé hoan toan bun dé nha
may alumin hodc két hop gilra cdng nghé thai

kho va thai wét hién tai, cu thé nhw sau:

Phwong an 1 (PA1): Xay dwng bai chira bun
dd kho trén moong da khai thac quang bau xit;

Phwong an 2 (PA2): Xay dwng bai chira bun
dd kho trén khoang sb 6; 7; 8 hé bun dé sb 1;

Phwong an 3 (PA3): Xay dwng bai chira bun
dd trén hd bun ddé sb 2 - x li bang thai khd %
lwong bun dé va x li thai wét ¥4 lwong bun do
bang cac khoang lang trén trén hd s6 1.

Phwong an 4 (PA4): Xay dwng bai chira bun
dd kho trén hod bun dé sb 2.

Diém gibng nhau cla ca 4 phwong an la déu
dap rng coéng suat 650.000 tan alumin/nam cé
xét tdm nhin dén 2050, x& |i bun @& thu héi xut
bang cong nghé loc ép khung ban, van chuyén
dung dich bun dé bang dwéng dng, van chuyén
ba bun dé sau loc bang bang tai két hop véi 6 to.
Phwong an 1;2;4 st dung phwong phap thai kho
hoan toan, tuy nhién do nhu cau Nha may alumin
dang hoat dong day tai va tiép tuc st dung ho
chtra bun dé wét trong qua trinh 1ap dy an, thiét
ké, thi cdng xwéng loc ép, bai chira bun d6 khod
va dbéi pho cac truong hop thoi tiét cwc doan
muwa |&n bat thwong nén ngoai khoang sb 4, dé
tai xem xét can xay dwng khoang chira bun dé
wot sb 5.

Diém khac cia PA1; PA2 va PA4 13 vi tri bai
chtra bun dé khac nhau nén qui md két cu hé
thong cung cap van chuyén bun dé, xit hoi va

nwoc tuan hoan khac nhau nén chi phi dau tw

Hinh 5. Tong mét bdng béi chira bun dé khé theo phu’o’ng én 1
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Hinh 7. Téng mét bang béi chira bun dé khé va wot theo phuong an 3
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Hinh 8. Téng mét bang bai chira bun dé khé phuong an 4

xay dwng va gia thanh san xuat khac nhau.

Phuwong an 3 1a phwong an hén hop Thai
kh6+Thai wét. Theo dé V4 san lwgng bun dé xt
li theo phwong phap wét truyén théng, % san
lwgng bun dé x& li theo phwong phap thai kho.

Mat bang cac phwong an dé xuét thé hién
trén cac hinh 5+8.

3.2. Tinh todn hiéu qua kinh té cac phwong
an dé xuat

Khai toan so bd tdbng mirc dau tw va hiéu qua
kinh té cla trng phwong an dwoc tinh dwa trén
cac co sé sau:

- Thiétké so' b cong nghé van tai, xi ly bun do;

- TO chirc bién ché lao ddng; )

- Cac dinh mc chi phi san xuat alumin
hién hanh;

- Cac don gia xay dwng co ban hién hanh;

- Cac don gia den bu giai phdng mat bang tai
thoi diém tinh toan;

- Gia thiét bj tai thoi diém tinh toan qui 3 ndm
2019;

Cac phwong an tinh toan déu trén cung cac
diéu kién dé so sanh: Pén bu gidi phéng mat
bang, mém déo vé cong nghé, khéng anh hudng
dén thuc té san xuat cla nha may alumin, thoi
gian ton tai ctia Dy an 30 nam.

Do coéng nghé thai wét cé tbng mirc dau tw
cao nhwng chi phi van hanh thap nén dé tai da
xem xét danh gia thém tiéu chi Téng chi phi qui

ddi dé so sanh cac phwong an. Téng chi phi qui
dbi la Chi phi diu tw + Chi phi van hanh sau chiét
khAu hang ndm tinh cho ca doi dw an san xuét
alumin (D kién khoang 30 nam). Két qua tinh
toan Hiéu qua kinh té cac phwong an dugc thé
hién trong bang 10.

Nhén xét:

Két qua tinh khai toanTdng mirc dau tw va
Hiéu qua kinh té cla cac phwong an x& |i bun
dd cho thay:

+ Phuwong an 2, dau tw cong nghé xt i bun
dd bang thai kho tai khu d4t con lai ctia hd chira
bun d& s6 1 cho chi phi d4u tw va van hanh thap
nhét.

Sau khi xem xét cac Phwong an xt li bun dé
bang cong nghé thai kho dé tai da di dén két luan
sau:

- Vé mét ki thuat, méi truong:

+ Cac Phwong an déu co thé str dung 1am bai
chtyra bun dé khé dam bao phuc vu cho Dy an
san xuat alumin tai Tan Rai Lam ddng vé&i cong
suat 650.000 tAn/ndm dén hét ndm 2050;

+ Dja diém bai chtra bun dé khd déu cach xa
khu dan cw nén khéng gay anh hwédng dén moi
tredng.

- Vé mét kinh té:

Phwong an 2 c6 chi phi dau tw thap nhéat, chi
phi dau tw + van hanh thip nhét.
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Bang 10. Tinh toan khai toén hiéu qua kinh té cac phuong an céng nghé xi Ii bun dé
nha may alumin Tan Rai L4m Doéng

STT Néi dung PVT | PA1 PA 2 PA 3 paA4 | Thai wot
100%
| | Chi phi dau tw trd | 1.376.117| 830.550 | 1.548.391| 1.077.803 | 2.622.634
1 | Chiphixaydwng | trd 736.650| 393.637| 759.566| 510.314| 1.441.671
2 | Chi phi thiét bi tr.d 197.228| 151.367| 171.141| 189.837| 71.735
3 | Chi phi d&n bu tr.d 9.317 43.603 94.958 57.392| 226.211
4 |Chiphihoanthd | trd 106.387 52.421| 161.170 79.092| 352.896
5 g:' phiquanliDu | 4 16.897 10.640 24.483 12.709|  29.359
Chi phi tw van xay
6 | qune tr.d 35.880 22.801 55.331 26.724|  67.120
7 | chiphikhac tr.d 95.479 53.436| 100.289 68.637| 138.057
8 |Chiphidyphong | trd 135.706 | 102.645| 181.453| 133.097| 295.585
Il |Chiphivanhanh | trd | 1.216.041| 930.230| 747.248| 930.230| 107.177
¢ | Chiphivanhanh | dong/ 63.694 48.724 39.140 48.724 5.614
don vj tan
Tong chi phi
Il | (dAu tw + van trd | 2.592.158| 1.760.780| 2.295.639| 2.008.034 | 2.729.810
hanh)
Téng CP qui doi
IV |(d3utwsauchiét | trd | 1.274.334| 910.736| 1.302.411| 1.090.929 | 1.604.541
khau + van hanh)
- V@ sw phu hop véi Qui hoach sir dung dat 4. Két luan

cho D &n san xuét alumin:

DPéi v&i PA 1 1a khu vwe dat dai sau khai thac
quang bau xit cia Dy an da dwoc phé duyét
phan I&n danh cho hoan thd phuc hdi méi truéng
va lam bai chiva bun thai nha may tuyén quéang.
Viéc bd tri cac moong thung liing sau khai thac
quang bau xit lam bai chira bun dé ciling anh
hwédng dén Qui hoach sir dung dat cho Dy an
san xuét alumin Lam Déng.

Phwong an 2; 3 va 4 déu phu hop véi Qui
hoach da dwoc phé duyét va co thé dap ing khi
nha may alumin mé rong cong suét 1én 1,3 triéu
tAn/nam, dap (rng s dung dén ndm 2050 va lau
hon nira.

Vi céc li do trén dé tai két luan chon Phwong
an wu tién theo tht tw nhw sau: Phwong an 2 —
Phuwong an4 — Phwong an 3.

Dé tai dé& xuét chon Phwong an 2, dau tw hé
thdng xt |i bun dd bang phwong phap thai kho
trén khu dat con lai ctia hd chira bun d6 sb 1.

_X& ly bun d6 nha may alumin Tan Rai — Lam
Dong bang cong nghé thai kho la xu thé chung
hién nay. Uu diém clta chinh cta giai phap
la nadng cao an toan mdi trwdng, tiét kiem tai
nguyén dat, tan thu xat tai si dung, nang cao
do thu hoi alumin,...Cac ket qua nghién ctru, thoy
nghiém, khai toan hiéu qua kinh té so bd cua dé
tai da chirng minh bun dé nha may alumin Tan
Rai — Lam dong hoan toan co thé x& ly dwoc
bang cong nghé thai khd. Be nghj tap doan TKV
cho 1ap bao cao kha thi Dy an dau tw xt ly bun
d6 nha may alumin Lam Dong bang cong nghé
thai kho, danh gia chi tiet vé méat hiéu qua kinh
te cua dy an de trien khai vao thyc té san xuat
va tiép t&i mé rong ap dung tai nha may alumin
Nhéan Co.

Tai liéu tham khao:

1. Hoang Minh Hung va cac cong sw, Bao
cao Dé tai “Nghién ctru xtr ly bun dé nha may
alumin Tan Rai - Lam Dbong bang céng nghé thai
khé”. Vién Khoa hoc Céng nghé Mé - Vinacomin
9/2019.
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Study and proposal on the dry waster technology solution for red mud to replace
the wet waste for Tan Rai - Lam Dong aluminum factory

Eng. Nguyen Quang Ha, MSc. Hoang Minh Hung, Dr. Doan Van Thanh,
Dr. Le Binh Duong, Eng. Ton Thu Huong
Vinacomin — Institute of Mining Science and Technology

Abstract:

In Vietnam, there are currently two alumina production factories at industrial scale under the
management of Vietnam National Coal Mineral Industries Holding Corporation Limited (Vinacomin),
namely Tan Rai-Lam Dong and Nhan Co-Dak Nong alumina plants with the designed capacity of
each plant of 650,000 tons of aluminum per year. Red mud of the two existing factories is being
treated by the wet wasfte technology. However, with the general trend of the world, aiming to improve
the environmental safety, the level of caustic soda recovery, AI203, etc. Vinacomin has assigned
Vinacomin- Institute of Mining Science and Technology to implement the topic “Research and
treatment of red mud from Tan Rai - Lam Dong alumina factory by the dry waste technology”. In
this article, the authors briefly present the research results and propose alternatives for the dry waste
technology to replace the red mud wet waste from Tan Rai - Lam Dong aluminum factory.
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UNG DUNG RAO CHAN DIA HOA PE XU LY NUGC THAI
CONG NGHIEP TU KIM LOAI MAU

Tém tit:

Tac gia: Julia Bajurova, Dmitriy Makarov
Russian Journal of Inorganic Chemisiry
Ngudi dich: ThS. Nguyén Thi Thiy Linh
Vién Khoa hoc Cong nghé Mo -

Vinacomin

Bién tdp: ThS. Pham Chan Chinh

Bai bao gidi thiéu kha nang su dung rao chdn dia héa nhén tao véi cdc khodng chdt va chat thai
qudng quéng dong-niken ciia mo qudng Pechenga viing Murmansk.

1. Gi&i thiéu

Khai thac mo va qua trinh tuyen tai cac nha
may tuyen tao ra nguon gay & nhiém lon. Qua
trinh san xuét va tuyén quang da chiét tach va xt
ly khoi Iu’o’ng da thai rat lon. Khong qua 2% da
thai dwoc sir dung trong qua trinh san xuét, phan
con lai dwoce lwu trong bot tuyén ndi va bai quang
dudi. Theo bao cao cla cac doanh nghiép hoat
dong trong vung Murmansk, cac chat thai cla
nganh céng nghiép khai thac mé (quang dudi,
da thai...) chiem hon 99% ctla cac chat thai cong
nghiép va tiéu dung trong khu virc.

Nhirng khu vire Iwu trir chat thai khai thac mo
c6 thé dwgc phong nglra 6 nhiem bang cach st
dung rao chan dia hoa. Trong nhirng thap ky gan
day, cac rao chan dia héa da dwoc st dung tich
cwe cho ca muc dich cong nghé va méi trwdng.

Ngoai viéc st dung cac rao chan dia hoa
nhan tao de loc kim loai n&ng, chat phéng xa va
cac san pham dau tr nwéc tw nhién, ching co
thé duoc st dung dé:

- Tai chiét tach cac thanh phan cé gia tri tw
cac nguyén liéu tw nhién va vat liéu ky thuat s
dung ly hoa dia ky thuét.

- Chong tham cac bai thai quang dudi va béi
bun, chét Iang cac bé chira bun...

- Gia c0 dat xay dung

Rao chan dia hoa co thé duwoc s dung dé
giai quyet cac van dé khac nhau:

- B4 tri cac rao chan chdng loc. )

- Céc giai phap loc théng qua cac rao chan
cla cac chat 6 nhiem lang dong.

- Thém mot giai phap vat liéu rao can (trong
nwéc tw nhién, thai quing dudi, chat lang...) .

Vat liéu nhan tao cho rao chan dia hoa cé thé
la:

- Céc chét thai khac nhau trong nganh céng
nghiép (da pha, thai quang dudi) c6 chira thanh
phan hoa hoc co ich. .

- Hon hop phan &ng hoac bién doi clia cac

khoang chét. . ) .

- Cac san pham va chat thai ctia cac chat hoa
hoc phirc tap va qua trinh luyén kim cta quang
va tinh quang.

Cac khoang chat tac nhan héa hoc
nhw Serpophite Mg, Fe(OH),[Si,O, ],
talc Mg,.5Fe (OH),[Si,O,] va biotite

KMgFe,(OH) [AISl3 1] .CO thé duwgc st dung
nhw mot nguyén lieu aé tao ra rao can dia hoa.
Cac khoang chét nay cé thé dwoc tim thay trong
quang dudi Cu-Ni tr md quang Pechenga Viéc
ap dung céac chét thai khai khac mé va tuyen tai
dia phwong sé& gidm chi phi xt ly cac chét thai
6 nhiém.

2. Cac vat liéu va phwong phép

Cac tac gla da thwc hién cac thi nghiém
vé hap phu cia Ni bang khoang chét trong tw
nhién c6 chra Mg hydrosilicat: Serpophite Mg-
sFe(OH),[Si,O, ], talc Mg,.5Fe (OH),[Si,O 10]
va biotite KMgFe,(OH), [AISl3 10] dcyn chat cua
serpophite va talc tv nui PI|QUJaI'VI clia vung
Pechega sa khoang da duwoc st dung trong
cac thi nghiém, cung voi mot phan biotit ttr gobm
mach pegmatit ctia trdm tich ving Kuruvaara,
ban gao Kola. bon chét cua khoang vat duwoc
nghién xudng kich thwéc dwdi 1mm. Trong cac
thi nghiém tinh ctia khoang vat thém dung dich
chtra Ni theo ty 1€ 1, 5, 10, 20, 40g/I. Phan &ng
cua dung dich va khoang chéat da dwoc nghién
ciru bang viéc khuay lién tuc trong 3 gio. DO
PH cua dung dich dwoc kiém tra méi 5-10 phut.
Néng do cua dung dich niken sulfat twong rng
v@i 0,1N trong céac thi nghlem Sau do pha Ioang
dwoc phan tich quang pho hap thu nguyén ti
(Kvant — 2 AFA), cac pha rén dwoc nghién ciru
bang nhiém xa tia X (XRD). o

Ngoai ra cac thi nghiém ve hap thu cua cac
kim loai ndng bang cac chat thai dong — niken
két hat tir Pechenganikel dwoc stiv dung két hop.
60% chat thai bao gom serpentin, chlorit va talc.
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Hinh 1: Sw phu thudc dé PH cua dung djch dén thoi gian tuong tac dung dich NiSO, néng dé 0,1N,
cac khoang chat (cap hat -0,7mm) a-serpophite; b-biotite; c-talc
1- Khéng axit héa (ham luong chira khoang chét 5g/l); 2- ham luong chira khoéng chét 1g/l; 3- ham luong
chira khoang chét 5g/l; 4- ham luong chira khoang chat 10g/1; 5- ham Iwong chira khoang chét 20g/I; 6- ham
lwrong chira khoang chat 40g/l.

Cac chét thai dwoc dat xudng dat vai kich thwéc
-0,063mm. Sy két hat da dwoc tién hanh str
dung nhw la chat dinh lignosulfonat, dwdng kinh
hat Ia 0,5cm. Cac hat dwoc gia nhiét trong 2 gio
& nhiét d6 650°C va 700°C. Cu@ng dd nén cua
cac hat thu duwocla 2,19 (650°C) va 1,92 (700°C)
Mpa. Viéc hap thu cac ion niken, dong va sat
dwoc nghién ciru trong diéu kién dong.

DPéi v&i cac thi nghiém dong, 150g hat dwoc
dwa vao cOt chiéu cao 0,2m va dé am dung dich
chtra sulfat 0,1g/l Ni?*, 0,05g/ Cu?® va 0,19/l
Fe?*. Gia tri Eh va Ph cla dung dich la 3,84 va
199mV. Cac thi nghiém kéo dai trong 30 ngay.
Ham luvong chira khoang chét trong dung dich
la 75ml/ngay. Cap liéu dung dich dwoc cap trong
khoang 15ml moi 2 tiéng trong vong 8 tiéng.

3. Két qua va thao luan )

3.1. Twong tac cdac khoang chat véi dung
dich niken sulfat

Pha ran c6 mau xanh la céy twoi sau phan
ung véi dung dich. SO lwgng Ion cac vat liéu
min phéan tan trong dé. Céc do thi trong hinh 1
thé hién d6 pH giam, c6 Ié do sw hinh thanh cac
chét ran trén bé mat cac vat Ileu khi dirng phan
rng, va tbc dd clia né duwoc kiém soat bang cach
khuyech tan dung dich thong qua mang loc lon
dan. Néu murc do khuyéch tan thap hon muc
thay phan ctia mubi hoa tan thi d6 pH cta dung
dich giam. Trong qua trinh twong tac ctia dung
dich niken sulfat v&i cac khoang chat secpentlnlt
¢ su trao ddi ion gilra cac pha ran va pha léng
va trang thai can bang dwoc thiét 1ap gitra ching.
Hé sO phan bd clha niken va magie trong pha
ran va trong dung dich dwgc dwa trén d6 pH cla
dung dich.

Trong cac dung dich ban dau cé do axit
cao (pH=1+3) cac phan (ng trao ddi Mg-Ni két
hop v&i cac phan rng Mg-2H hoac Mg-2H30.
Céac lop montmorillonite nhw (saponite) trong

serpentine thic day sw hinh thanh saponit chiva
niken (pimelites Ni,Si,O, (OH),.4H,0).

_Niken ¢6 trong khoang vét do phan rng trao
doi cua 2K-Ni, Mg-Ni va & muc dé thap hon
cla phan ung Fe-Ni. Niken co the duoc gan
vao trong cac l&p bat dién va cé thé hoat dong
nhw mét cation I&p trung glan CAu trac cla lop
t& dién van khong thay ddi. Trong truwéng hO’p
biotite khong cd sw phu thugc vao hé so cla
niken va magie phan bo trong pha ran va dung
dich tw gia tri d6 pH. C¢ 1€, diéu nay la do sw hién
dién cua cac cation khac — kali va den mirc do
thap hon sat trong dung dich va trong pha ran.

Sy tucyng tac cla cac dung dich niken sulfat
véi talc c6 thé dwoc giam xudng dé trao dbi cac
qua trinh cta loai Mg-Ni va cac két qua trong
sy hinh thanh cua Ni,Si,O, (OH),. Co s twong
quan gitra hé so phan phoi niken va magle va
gla tri pH. O cac gia tri pH cao hon, nong do
ion nickel dang giam va nong dé cac mudi magié
tang Ién. . )

Cac tac gia da nghién ctru co ché thay the Mg-
Ni bang cac chat serpophite, talc va biotit bang
phuwong phap nhleu xa tia X. Cac mau nhiéu xa
dwoc ghi lai v&i tbc d6 quét 14 0.5 do/phuat & goc
do 20 tw 6° dén 60° dbi vai talc, tir 4° dén 40° dbi
véi serpophite, tlr 6° dén 46° dbi vai biotite.

Céac mau nhiéu xa tia X Talc cho thay sw thay
dbéi cta lwdi tinh thé, thé hién ban than trong viéc
tang cwong cac phan xa bazo khdéng doi xirng
006 va 0010 (Bang 1).

Cac mau nhieu xa tia X ctia Serpophite dé ghi
lai sir xuat hién cua cac l6p montmorillonit, thay
doi v&i cac |&p serpentinite mot cach ngau nhién.
Khong tim thay cac dwdng déc tinh cua céac lop
silicat I&p khac. Sau day cho thay khbéng co pha
v6 dinh hinh trong mau. Sy xuat hién cac I&p
montmorillonit luan phién v&i cac I6p serpentine
mot cach ngau nhién sé mé rong phan xa, lam
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A THONG TIN KHOA HOC CONG NGHE MO

Bang 1. Cac théng s6 anh sang phan xa cua talc trudc va sau phén tng véi dung dich
niken sulfat nong do 0,05N (Khéng axit hoa; 2- v&i axit hda)

Théng s6 — Mau the
Nguyén 1 2
H/b006 19,38 10,92 12,87
H/b0010 2,58 1,01 1,28
H/b0012 1,00 0,56 0,96
1006/10010 19,375 16,620 13,353
10012/10010 0,625 0,647 0,662
A006 0,818 1,467 1,571
A0010 0,950 1,182 1,250
A0012 1,000 0,867 0,846

Béng 2. Céac théng sb é&nh sang phén xa cla serpophite truée va sau phén (ing véi dung dich niken sulfat
(ndng do 0,05N (ham luwong cla serpophite: 1-15g/; 2-10g/l; 3-6g/l; 4-2g/1

Théng s6 — Mau th

Nguyén 1 2 3 4
H/b001 5,95 8,00 7,09 6,02 6,33
H/b002 6,06 7,75 5,92 6,08 5,49
H/b003 0,88 1,69 1,83 1,21 1,40
1001/1002 0,848 0,862 0,902 0,830 0,812
1003/1002 0,051 0,066 0,072 0,066 0,080
A001 0,39 0,52 0,42 0,38 0,33
A002 1,421 1,5 1,31 1,32 1,38

Bang 3. Céc théng sb é&nh sang phén xa cda biotite truéc va sau phan tng véi dung dich niken sulfat néng

(d6 0,05N (ham lwong cta serpophite: 1-22,46g/l; 2-13,48g/l; 3-4,59/1; 4-2,25g/

Théng s6 Mau thir
Nguyén 1 2 3 4
H/b001 6,19 8,57 7,88 4,76 3,23
H/b002 0,64 2,00 1,50 1,36 0,90
H/b003 8,79 9,49 9,25 8,63 7,23
1002/1001 0,042 0,055 0,058 0,063 0,065
1003/1001 1,53 1,14 1,28 1,57 2,08
1004/1001 0,28 0,30 0,315 0,34 0,302
A001 3,15 1,79 1,75 1,89 1,96
A002 2,44 1,00 1,22 2,67 1,49

gidm cuwdng do phan xa 001, va tang hé sé léch
phan xa 001 va 002 (Bang 2) Chung ta gia st
rang mot s6 cAu tric sap xep th&r tw dwoc quan
sat thay trong thyc hién thu,oc thtr & mirc tiéu thu
cao. Tuy nhién, & ty 1é thudc thir/dung dich thap
hon vai trd cia cac I¢p montmorillonit tang lén
mot lan niva (Makarov va cong s, 2005).

Trén moé hinh nhiéu xa tia X cua biotit, sau
khi xr ly bang dung dich niken sulfat thay dbi
dang ké anh sang phan xa. V&i dung dich chia
ham lwong cac khoang chéat cao, anh sang phan

xa tr& nén hep hon va cao hon, cao hon cho
thay hoan thién vé cau tric khoang san. Dung
dich chira ham lwgng khoang san & mirc trung
binh, cac phan xa tr& nén thap hon va rong hon.
Cudng dd phan xa 1003/I001 giam di & dung
dich chra ham lwgng khoang san cao va tang
lén & dung dich chra ham lwgng khoang san
twong doi thép t&¢i nhirng khoéng san ban dau.
Cac ty lé cwong d6 1002/1001 va 1004/1001 trong
tat cd cac mau x ly 1a cao hon (trong bang 3),
trong khi phan xa khéng déi xirng thap hon so
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Bang 4. Nong do niken sau tuong tac véi cac khoang chét

Ham lwong chira khoang chatg/l | 1 | 5 | 10 | 20 | 40

Talc

Nong d6 Ni, g/l 2,48 2,24 2,35 2,52 2,10

Chiét tach % 15,36 23,55 19,80 13,99 28,33

Serpophite

Nong d6 Ni, g/l 2,44 2,50 2,25 2,18 1,94

Chiét tach % 16,72 14,68 23,21 25,60 33,79

Biotite

Nong dd Ni, g/l 2,52 2,35 2,37 2,21 1,88

Chiét tach % 13,99 19,80 19,11 24,57 35,84
v&i khoang san ban dau (Makarov va cong sw, 5. Két luan

2008). }

Cac nghién clru nhiém xa tia X da khong kham
pha bat ky pha khoang san mo&i nao. Phuong
phap quang hoc cling khong thé kham pha ra.

Trong cac diéu kién tinh, cac phan khoang
chét c6 kich thuwéc -0,1 mm véi ty |& khoang san/
dung dich khac nhau dwgc st dung cho Iang
dong niken tir dung dich. Néng dé Ni2* ban dau
trong dung dich 1a 2,93 g/, thoi gian phan (rng -3
gi®. Viéc phuc hoi niken tang 1én cung v&i sy gia
tang ham lwgng ctia khoang san.

4. Twong tac hoat nhiét cac quang dudi
thai véi dung dich sunfat cé chira niken,
dong va sat

j'rong qua trinh loc dung dich sunfat da thanh
phan cé chwa 0, 1g/| Ni2*, 0,05¢g/l Cu?* va 0,1g/l
Fe?, thong qua cac quang dubi thai doéng- -niken
két hat, chiét tach cac ion sat cho hang chan sé
1 (quang dudi thai dong -niken dwoc gia nhiét &
650°C) va hang chan sé 2 (quang dudi thai déng-
niken dwoc gia nhiét & 700°C) sau 30 ngay la
85,2% va 93,2%, ion dong 74,4% va 65,2, ion
niken 53,7% va 63,3% twong tng (Hinh 2). Gia
tri pH tang Ién khi bat d4u thi nghiém, sau dé c6
sy giam va gia tri 6n dinh & 4,43-4,67 (Hinh 3).

Concentration, g/L
Concentration, g/1,

1‘5
t, days
a

T
[+] 5 10

0,12

Khi khoang chét twong tac véi dung dich
sunfat niken gia tri pH tang Ién clung voi sw tang
ham lwgng cla khoang chat, dang ké khi thém
chat serpophite. Cac mé hinh nhiéu xa cla cac
khoang chat cho thdy mot sw thay dbi dang ké
cla lwdi tinh thé chinh né thé hién trong viéc
m& rong va tang cwong sw khéng dbi xirng cla
anh sang phan xa. Sy twong tac cua cac dung
dich niken sunfat & pH=1+3 v¢&i cac khoang chat
serpentine dan dén sy hinh thanh pimelites
(Ni,Si,0, (OH),.4H,0) va khi d6 axit cla
dung d|ch it khoang chét cla loai garnierness
Ni,Si,O,,(OH), dwoc hinh thanh. Sy twong tac
cua dung dich niken sulphat vé&i talc dan dén sw
hinh thanh cla cac villemseite (Ni-3Si,O, (OH),).
Trong qua trinh twong tac cua dung dich niken
sunfat v&i biotit hinh thanh cac khoang chat cua
loai pimelit (Ni,Si,O 10(OH) 4H.,0) dwoc quan sat
thay. Su tu’o’ng tac ctia cac dung dich sunfat kim
loai mau vé&i cac khoang chét nay dan dén sw
Iang dong cua chung nhu la két qua cua su thay
the dong hinh ctia dong hoa tri. Chiét tach niken
tang voi ty 1& tang khoang chat tyw nhién/dung
dich.

Cac tac gid da dat dwoc sw gidm dang ké

T
25

1‘5
t,days
b

10 20 30

Hinh 2: Néng dé con lai cta céc ion sé&t ( 1); déng (2) niken (3) trong dung dich
sau loc théng qua rao chén sé 1 (a) va rao chén sé 2 (b)
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t, days

Eh,mV

250 -‘

N~

100 4

0 5 10 15 20 25 30 35
t, days
b

> a X ,
Hinh 3: Sy thay doi gia tri PH (a) va Eh (b) dung dich niken sulfat, dong, va sat sau loc théng qua gia nhigt
o cac quang dudi thai dong-niken
(1- rao chan sé 1 dworc gia nhiét & 650°C; 2- rao chan sé 2 dworc gia nhiét & 700°C)

ndng do ion Ni2*, Cu?* va Fe? khi cac quing dudi
thai két hat cla dong -nickel dwgrc gia nhiét dwgc
st dung lam chét hap thu. Sy hap thu céac ion
Ni2+ va Fe2+ hoat dong manh hon trong rao
chan sb 2, bao gdm quang dudi thai két hat cta
déng- nlckel dwoc gia nhiét & 700°C. Sy hap thu
c@a ion Cuzf hoat ddng manh hon trong rao chan
sO 1, bao gom quang duéi thai két hat cua dong-
nlckel duoc gia nhiét & 650°C. Diéu nay co6 thé
dworc gidi thich béi thuc té la sw vo dinh hinh ctia
khoang chét serpentine sau khi giai phéng thanh
phan nuwéc da khong hoan thanh trong quang
dubi thai dong-niken & 650°C.
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Application of geochemical barrier for the industrial wastewater treatment
from non-ferrous metal

Author: Julia Bajurova, Dmitriy Makarov, Russian Journal of Inorganic Chemistry
Translator: MSc. Nguyen Thi Thuy Linh,
Vinacomin — Institute of Mining Science and Technology

Abstract:

The article introduces the possibility of using artificial geochemical barriers with minerals and
copper-nickel ore wastes from Pechenga ore mine in Murmansk.
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THONG TIN KHOA HOC CONG NGHE MO

GIAI PHAP PIEU HOA KHONG KHi TRONG CAC MO HAM LO

Tém tit:

Th.S. P6 Manh Hai
Vién Khoa hoc Cong nghé Mo - Vinacomin

Bién tap: ThS. Pham Chéan Chinh

Bai bdo trinh bay cdc gidi phdp sir dung diéu hoa khéng khi trong cdc mé ham 10, cdc y twéng vé
dieu hoa khong khi, dac trung cua hé thong diéu hoa khong khi va phwong hwong phat trién hé thong

diéu hoa khéng khi mé ham Io.

1. M& dau

Diéu kién lam viéc trong cac mé ham 16 c6
tinh d&c thu riéng so véi cac nha may trén bé
mat. Trong cac mé ham 16, cac vj tri lam viéc
phan bd trong mét khu vue rong 1&n, ngudi lao
déng lam viéc trong méi trwd'ng ddc hai.

Ngoai cac méi nguy hiém vé céng nghé, con
c6 cac mbi nguy hiém tw nhién lién quan dén moi
trwng dat da xung quanh (cac vu buc nwéc, nd
khi, phut khi va da, nd khi va bui, ci ddm mo,
khi hau...). Viéc ddm bao én dinh cac théng sb,
didu kién vi khi hau bing thong gio va didu hoa
khéng khi trong mé la nhiém vu quan trong, nhat
la trong diéu kién tap trung khai thac va tdng dan
chiéu sau khai thac.

Ngudn nhiét sinh ra trong cac mé ham 16 bao
gdm cac nguén nhiét cé ngudn gbc tw nhién va
nguén nhiét do cac yéu td cong nghé. Trong cac
dwong 16, nhiét do va dd am twong dbéi cao gay
anh hwéng dén cac chirc ndng clia co thé con

Agregat chlodniczy
(Ziebiarka)
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ngwoi nhw kha nang nhan thire, sw tap trung, sw
chu y (Szlazak i in, 2006).

2. Cac giai phap diéu hoa khong khi cho
moé ham 1o

V&i nhu cau lam mat mét lwong Ién khéng khi
tai cac vi tri lam viéc & cac khu vuwe sdu ctia mo,
may lam mat dwoc str dung va dwoc dat trén bé
mat hodc dwédi long dat. Khi tdng sb lwong may
diéu hoa khoéng khi dwoc lap dat & nhirng khu
vuc sau clia mé dén mét gidi han, nhwng khong
thé lam mat lwong khoéng khi dén ludng gio thai
cta md, trong tinh hudng nay, nhiét ngwng tu
phai dwoc thai truc tiép qua cac dwong bng 1én
bé mat.

Cé hai xu huwéng trong cong nghé diéu hoa
khéng khi mé:

- Str dung diéu hoa khéng khi cuc bd hoac
nhom diéu hoa bang cach 1ap dat cac may diéu
hoa khéng khi cé cdng suét thap truc tiép trong
khu vic khai thac (Hinh 2.1).
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Hinh 2.1. So' dé str dung diéu hoa gién tiép
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Hinh 2.2. So dé str dung diéu hoa trung tam dét trén bé mat

- Str dung diéu hoa trung tam bang cach lap
dat may diéu hoa khéng khi cé cong suét cao dat
trén bé méat hodc dwdi ham 10, & vi tri trung tam
clia mé va van chuyén khéng khi lanh dén cac
khu viee khai thac (Hinh 2.2).

Theo vj tri cia cac thiét bi diéu hoa khong khi,
c6 thé phan biét ba hé thdng diéu hoa khong khi:

- Biéu hoa khoéng khi cuc bo;

- Didu hoa khéng khi nhom;

- Biéu hoa trung tam.

Tuy thudc vao yéu té trung gian (chat lam
mat), cac hé théng diéu hoa khong khi néi trén
c6 thé dwoc chia thanh cac hé thdng st dung:

- Nwéce da;

- P4 kho (dwoc st dung dé san xuét nuwéc
lanh, & viing sau nhét ctia mé);

- Huyén phu bang.

Cac hé théng diéu hoa khéng khi cuc bo st
dung céc thiét bi |am mat riéng I1&, khéng cb dinh
duoc thiét k& dé lam mat khong khi trong mot
dwong 16. Thiét bi lam mat cé thé 1a gian tiép
hodc trwc tiép. Hién tai, cac mé than da cla Ba
Lan it dung cac thiét bi lam mat gian tiép, wu
tién st dung cac thiét bj lam mat truc tiép. Cac
thiét bi nay bao gdm moét boé phan lam lanh véi
mot bé ngwng tu, dwoc két ndi bang cac 6ng dan
linh hoat clia mach moi chat lam lanh dén thiét bi
bay hoi cAu thanh bd lam mat khong khi. Nhiét
ngwng tu co thé dwoc thai ra truc tiép bdi dong

mKHCNM SO 1/2020 * AN TOAN MO

nwéc lam mat thiét bi ngwng tu dén ranh nwéc
clia mé hodc qua 6ng dan nwéc dén thiét bi lam
méat nwéc bay hoi. Cong suét lam mat cla cac
thiét bi nhw vay khéng vuot qua 450 kW. Néu
can phai lam mat khong khi trong nhiéu dwéng
16, phai st dung nhém nhiéu thiét bi lam mat dé
lam mat cho cac gwong 16. Khi dé mo buwéc vao
giai doan diéu hoa khéng khi nhém, con duoc
goi 1a diéu hoa khéng khi phi tap trung (Szlazak
i in, 2008).

Trong cac hé théng diéu hoa khéng khi nhém,
mot hoac hai don vi lam mat dwgc sir dung trong
mot hé thdng song song dé lam mat. Téng cong
suatlam lanh 1a ttr 1000 kw dén 3000 kw. Thiét bi
lam lanh thuwong dwoc dat gan cac khu vuc khai
thac va nhiét ngwng tu dwoc truyén trong cac
thiét bi lam mat bang nwéc bay hoi dén lubng
khong khi di vao cac khu viee lam viéc.

Trong tredng hop nhiét d6 va dd am khong
khi cao trong toan khu vuc, rat khé dé thai nhiét
ngwng tu vao khéng khi. Cac thiét bi lam mat
dwoc dat gan cac giéng gié vao va nuwéc lam mat
dwoc cung cap bdi cac dwong dng cach nhiét
v&i cac bé lam mat khéng khi, cach xa t&i vai km.
C6 thé c6 mot hé théng diéu hoa khong khi trung
tam cung véi viéc duy tri didu hoa khoéng khi cuc
bé & cac khu vyc hoat dong khac hoac mét vai
hé théng diéu hoa khong khi nhém phi tap trung.

Néu nhu cau vé lam mat & mét vai hodc
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trong tAt ca cac khu vwe hoat dong vwot qua 5
MW, hau hét cac bd 1am mat bay hoi trao déi ap
suéat ba bubéng déu bi b va hé théng diéu hoa
khéng khi dwoc chuyén thanh hé théng diéu hoa
trung tdm, con duoc goi la diéu hoa khong khi
tap trung (Szlgzak i in, 2006). Diéu hoa khong
khi trung tdm lién quan dén vi tri cha céac thiét
bi nhan nhiét ngwng tu trén bé& mat va vi tri cla
cac don vi lam lanh trén bé mat, dui long dat.
Hé théng diéu hoa khéng khi trung tam bao gém
cac mach nwéc ap suat thdp va cao cung voi
bd gidm ap & khu vwc sdu nhat mé. Trong cac
hé théng diéu hoa khong khi trung tam may lam
lanh nwéc dwoc str dung (Szlgzak i in, 2009).

3. Str dung nwéc da trong diéu hoa khong
khi mé

Trong cac hé théng lam mat gian tiép, nuwéc
da dwoc str dung lam méi trwérng trung gian (chat
lam mat), nhiét dé nwéc tr 1,5 + 3,0°C duge coi
la ving nuéc da, nwdc mat dwoc thiét 1ap nhiét
dé la 1°C.

Nwéc lanh dwoc san xuét tlr da kho dwoc dwa
xudng mé bang duweng dng hodc qua 16 khoan.
Bang da duwoc lwu trir trong mot bé chira dic biét
(may trén), dwoc cung cap nuéc tir dudng nwdc
hoéi clia cac may lam mat khong khi I&p dat trong
khu viee khai thac. Nwéc 1am mat dwoc dan dén
cac bd phan lam mat khéng khi lap dat trong khu
vue khai thac.

Trong trwdng hop diéu hoa khéng khi trung
tam dwoc lap dat tir bé mat mo, dé san xuét
nwdc da, co thé bd viéc xay dwng dudng éng
cao ap hdi nwdc néng tir bang néng chay, vi
thé tich nwéc tang trong chu trinh lam lanh la
khoang 20%, vi vay trong hé thdng thoat nwéc
phai c6 moét lwong dw trir thich hop dé bom bd
sung. Trong giadi phap nay, chu trinh nwéc mé
va doi hdi phai bb sung lién tuc, diéu nay dan t&i
viéc tang chi phi van hanh. Tuy nhién, hién tai c6
thé san xuat nuwéc da tr nwdc 6 nhiém va nwéc
man.

Phuwong phap lam lanh bang may lam da
chan khéng la mét qua trinh phtrc tap. Tuy nhién,
néu khéng thu dwoc nhiét thai dé cung cap néng
lwgng cho may lam da, mure tiéu thu nang lvong
cua qua trinh tao hoi nwéc co tac dong dang ké
dén chi phi van hanh.

Vao nlra cudi thap nién 1980, bang da da
dwoc sir dung trong cac mé vang & Nam Phi
dwoc van chuyén dén dong co lam mat tir bé
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mat dén khu vuc khai thac. Viéc sir dung nwéc
da lam chét 1am mat c6 lién quan dén ty & nhiét
dd tan bang bang 333,3 kJ/kg so v&i nhiét dung
riéng clia nwéce la 4.188 kJ/(kgK). Nhiét cia bang
tan bang v&i nhiét can thiét dé lam néng nuwéc va
bang 333,3/4.188 = 79,7°C.

Trong diéu hoa khong khi clia cac mé, nuéc
lanh trong cac mach st¢ dung dwoc lam néng
thém 10-20°C. Do dd, can 5 + 8 1an khéi lwong
nwdc so voi nwdc da dé truyén cung mét lwong
nhiét.

Nhirng lgi ich cla viéc st dung nwéc da bao
gom:

- Kha nang lam mat I&n cho dwong nwéce lanh
chay trong éng coé tiét dién nhé sé nhanh tan
nhiét hon vi vay tang cong suét lam mat;

- Giam sb lwong thiét bi phu tro’ @& van hanh
diéu hoa khoéng khi & dudi mé (dac biét 1a may
bom);

- Giam nhu cau vé nang lvong dién sir dung
trong hé thdng, trong dé céac thiét bi diéu hoa
khoéng khi dwoc dat & duwdi mé;

- Nwéc tudn hoan trong mé dwoc lam mat
bang cach tiép xuc trwc tiép va chay trong bé
nwdc ngam trung tam & nhiét d6 gan 0°C (trong
cac hé théng lam mat khac, nhiét 6 thdp nhat
thwong 1a 6°C, néu thiét bi bay hoi dwoc s
dung dé lam mat truc tiép khong khi), khi dé cho
phép giam lwu lwvong nwéc trong chu trinh nay;

- Kha n&ng st dung céac bd trao ddi nhiét nhd
hon va cac thiét bi phu tro khac.

S di chuyén nwéc da trong mé dién ra bang
phuwong phap khi nén, nwéc da & phan dau vao
cta dwong 6ng khd hodc gan nhw khd va céd
nhiét do vai d6 C. D& san xuat nwdc da, phai
st dung cac may moc dung cho san xuéat cong
nghiép va thwong mai. Trén hinh hinh ¥,) moé ta
so dd 1&p dat moé hinh lam mat.

Bang da dwoc sdn xuét trong mot bd lam mat
trung tdm (may tao da) trén bé mat & nhiét do
-1°C dén -0,5°C, dwoc dua vao bang bang tai
dén mot dwong 6ng dat trong giéng mé va tha
xudng bé trén. May tron bang da véi nwédc dm
dwoc bom vao bé nwéc lanh, tlr d6 dwoc dwa
dén may lam lanh bang bom dién, cung cp cho
may lam mat khéong khi. Nwéc nong trong qua
trinh lam mat khéng khi dwoc dan tr& lai may
tron va mot phan cia né dwgc bom 1én bé mat
bang mét dwong dng 4p suét cao riéng biét.
Nwéc néng ciing cé thé duoc xa vao bé tron,
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Hinh 3.1. Biéu hoa khéng khi trung tam véi I8p dat thiét bi lam nubc da (Szlazak i in., 2005)

bé I&ng va dwoc bom lén bé mét trong hé théng
thoat nwéc chinh ciia mé. Trong trwdng hop nay
la chu trinh mé& va ddi hai phai bé sung nwéc tdn
that, diéu nay khong thuan loi vé mat kinh té.

4. Tinh chat vat ly cta nwéc da

B&ng c6 nhiét dd néng chady cao nhat trong
ty nhién & mirc 273° K la 334,8 kJ/kg. Mat do
cla bang la 916,8 kg/m3, tai diém néng chay,
né tang lén 999,868 kg/m? va tang dén nhiét do
3,9834°C, trong d6 no dat gia tri tbi da 999.972

kg/m?® (& ap suét thwong). Nhe diéu nay, bang
ndi trén mat nwdc. Cac thudc tinh bang dwoc
chon hién thj trong Bang 4.1.

Céc tinh chat vat ly ctia bang thay dbi v&i nhiét
doé bang dwai 0°C (Dvorak, 2000). Chét 16ng sau
khi chuyén sang trang thai ran hau hét c6 mat do
cao hon, trtr nwéc. Nwédc dat mat do téi da & 4°C
va mire tang thé tich twong dbi khi dong bang
la khoang 8,5%. Bang dwoc san xuét trong diéu
kién méi trwdng tich cwc dwoc goi la bang nhan

Bang 4.1. Tinh chét véat ly cta nuéc va bang & 0°C (Dvorak, 2000)

Pac tinh Pon vi Nwéc Bang
Nhiét dung trong diéu kién tiéu chuan (nwdc), kJ/kg 333.7 334.8
bang tan
Mat dd kg/m? 999,84 916,8
Nhiét dung thich hop kd/(kgK) | 4,23 2,12
Hé s6 dan nhiét W/(mK) 0,55 2,22
Heé sb gian né nhiét thé tich 1/°C -68,28*10° 1,58*104
D6 nhot Pas | 1,793+10° | Nhvmotham cua
nhiét dé
Do nhét dong hoc m?3/s 1,793*103

mKHCNM SO 1/2020 * AN TOAN MO



THONG TIN KHOA HQOC CONG NGH

m

tao. Bang dwoc sir dung trong cac quy trinh
céng nghé (cong nghiép hoac thuc phdm) duoc
goi la bang céng nghé. Nwéc trong qua trinh két
tinh tay thudc vao ap suat va nhiét do. Hién tai
c6 14 kiéu bang cau truc, trong dé hai kiéu cubi
cung dwoc ngudi Anh phat hién vao nam 2006
(Grandum va Nakagomi, 1997).

Diéu hoa khong khi mé thuweng str dung may
tao da khdi va da dang 6ng hodc dang kem
(Bedecarrats et al., 2009; Bel, 1996; Bellas va
Tassou, 2005; Bellas et al., 2002; Choi et al.
1988, Hyland va Wexler, 1983, Szlgzak va céng
sw, 2011a). Bang da duwoc str dung rong rai trong
khai thac & Nam Phi. Tuy nhién, hé théng diéu
hoa khéng khi khac véi hé théng clia Ba Lan chi
yéu la do cong nghé khai thac vang, bach kim
ho&c déng hoac niken khac so véi khai thac than
(Grozdek et al., 2009). Do nhiét do ban dau cla
da nén yéu ciu dong co lam mat trong cac mé
phai I&n va dat t&¢i 100 MW (Bedecarrats et al.,
2009).

5. Dac diém cua hé théng diéu hoa khong
khi trong cac mé sau @ Nam Phi

Hé théng diéu hoa khéng khi trung tam trong
cac mé ctia Nam Phi bao gébm ba cap dd lam mat
khéng khi, no la két qua cla ca giai doan phat
trién hé théng va sir dung nwéc 1am mat cho cac
muc dich cong nghé (vi du nhw céng tac khoan)
(Bedecarrats et al., 2009, Frei va Huber, 2001;
Gonsowa va Henting, 2008; Hansen va cdng su,
2003). Giai doan d4u tién cia qua trinh lam mat
khéng khi co lién quan dén viéc lam mat khéng
khi vao giéng mo, thwong dwoc sir dung véi cac
thiét bi lam mat khéng cé mang ngan (bubng
phun nwéc), lam mat dén 90% khéng khi vao
giéng mé va nhiét do khéng khi trong budng phun
nwéc dat gia tri tir 6°C dén 9°C (Bedecarrats et
al., 2009).

Tram diéu hoa khong khi st dung quat gié
dwa khong khi dén giéng gié vao mé. Muc dich
chinh cta viéc lam mat khéng khi la dé giam sy
gia tang nhiét dé trong qua trinh dwa khéng khi
vao cac muirc khai thac va anh hwéng nhiét tir
céac khdi da. Trong qua trinh nay, néu muébn nhiét
dd khéng khi thap hon, nwéc lanh duoc siv dung
tlr cac bé chiva nwéc da dé lam mat khong khi
trong buéng phun, thu dwoc nhiét dé khéng khi
duw¢i 5°C (Egolf va Kauffeld, 2005).

Cac bd lam mat khdong mang ngan trong cac
mé & Nam Phi ciing dwoc lap dét trong cac mé
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ham 16 dé cung cap khong khi cho cac khu vuc
khai thac. Nuéc co thé duwoc cung cap tor bé
mat hodc mot tram diéu hoa khong khi trung tdm
& dwdi ham 10. Néu nhiét do nwdc dwdi diém
swong, khéng khi trong may lam mat co thé
dwoc lam mat va sdy kho. Mét hé théng nhuw vay
dwoc goi la lam mat thi cap (giai doan lam mat
th hai). Viéc 1ap dat trong mé thuwong la mot
chu trinh hé va nwéc duwoc dua lén bé mat bang
hé théng thoat nwéc hodc mét hé thdng doc lap.
Trén bé mat, né dwoc xt ly va tai st dung véi hé
théng lam mat ban dau. Nang lvong cla dong
nuwédc cé thé st dung dé chay cac may phat dién
(Bedecarrats et al., 2009, Gonsowa va Henting,
2008).

Cac mé khai thac vang khi khai thac dwéi mire
1300 m phai lam mat khong khi ba cép (giai doan
lam mat thi ba), st dung thiét bi lam mat khéng
khi khéng mang ngan (budng phun nwéc), nwéc
c6 nhiét do tir 10°C dén 20°C. Mét phan nwéc bi
tiéu hao trong qua trinh lam mat, nguyén nhan la
do khoéng 20% nang lwong lam mat bj chuyén
ra ngoai hé théng diéu hoa khong khi (Frei va
Huber, 2001; Hansen et al., 2003). Lam mat
khong khi ba giai doan va s dung nwéc lam
mat cho cac muc dich cdng nghé khién chi phi
diéu hoa khong khi tang 1én.

Uu diém cua viéc str dung may lam mat khéng
khi khéng mang ngan 1a chi phi dau tw th4p hon,
co dong va dé dang mé rong mang lwéi lam mat.
Tuy nhién, khoéng thé s& dung budng phun va
thoat nuwéc & tat ca cac noi trong hé thdng thoat
nwéece.

Hinh 5.1 thé hién so d6 cia mét hé thdng lam
mat v&i ba giai doan lam mat khong khi. Cac bd
lam mat thir cap trong hé thdng (giai doan hai)
la nhitng bd phan quan trong nhat do hiéu qua
lam mat khéng khi, dac biét 1a néu cac khu vuc
khéng cach xa cac giéng gié vao. Hé théng lam
mat khéng khi thir cAp va cép ba dwoc cung cap
nwéc tlr tram diéu hoa khong khi trén bé mét
hodc dwdi ham 16. Tram diéu hoa khong khi trén
mat dat tao ra nwédc thuéng & nhiét do 5,0°C.
Néu cac khu vuc khai thac cach xa giéng, nwéc
duwoc tao ra & nhiét d6 1,0°C va st dung hé
théng lam mat khong khi cap ba.

Nwéc tir hé théng thoat nwéc duwoc siv dung
mot phan trong hé thdng lanh. Nwéc dwoc lam
mat trong cac thap lam mat ban dau va cung cap
chu trinh lam mat chinh (giai doan dau tién) va
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Hinh 5.1. So' dé lam mét khéng khi nhiéu giai doan trong cac mé Nam Phi (Bedecarrats et al., 2009)

c6 thé dwoc dwa dén tram diéu hoa khong khi.
Do diéu kién khi hau vao mua hé & Nam Phi,
thap giai nhiét cé thé lam mat nwéc dén khoang
24,0°C.

Nhw thé hién trong hinh 5.1, nuwéc lam mat
trong tram diéu hoa khoéng khi trung tam trén bé
méat dwoc dwa xudng day md bang trong luc.
Nang lvgng cua nwéc khi chay qua cac tua bin
sé dwoc chuyén dbi thanh ndng lwong co hoc.
Nwéc chay vao bé chira tir d6 né dwoc cung cap
cho tuabin Francis hoéc truc tiép dén cac bo 1am
mat khoéng khi. Nwéc chdy qua cac dwong 6ng
cach nhiét. Van ba chiéu phan phdi nwéc cho hé
théng thoat nuwéc hodc hé thdng lam mat khéng
khi cap ba.

Néu nwéc héi tré lai dwoc xa ra bang mot hé
thdng doc lap véi hé thdng thoat nwéc clia mé,
né sé dwoc dan vao dap “sach” chira nwéc am.
Chi phi bom giam khoang 25% so v&i cac mach
Kin.

Tua bin c6 thé san xuét tr 55% dén 60%
lwong dién can thiét tiéu thu trong mot hé théng
lanh nhw v@y. Tua bin Pelton dwoc dat & muc
cao hon so véi bé trung gian dé cung cip nang
lwong can thiét dé& nwéc chady vao bé. Tua bin
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Francis khéng cé san, chung thwong duoc thiét
ké va san xuat theo don dat hang va gia cua
ching cao hon nhiéu so véi tuabin Pelton.

Viéc st dung nwéc lanh cho muc dich cong
nghé va diéu hoa khéng khi, cling nhw tang do
sau khai thac lam ting nhu cau nang lwong lam
mat trong cac md vang, bach kim va déng (bao
gdm cac md Anglo Platinum, AngloGold Ashanti,
Gold Field Ltd). Sy gia tang nang lwvgng lam mat
da lam tang dang ké murc tiéu thu dién va chi phi
san xuat cho cac hé théng lanh truyén théng. Hé
thdng lam mat truyén théng da dwoc mé rong
Vv&i cac bé chira duwdi ldng dét va trén mét bang
dé chira nwéc lanh va nuwéc ndng. Cac tram diéu
hoa khong khi trén méat bang co thé dwoc trang
bi tG két ndi song song, ndi tiép hodc hdn hop
v&i cac bé trung gian. Sy sap x&p nay trong cac
moé Nam Phi dwoc goi 1a hé théng thac (Egolf va
Kauffeld, 2005).

Cac mé & Nam Phi, Botswana va Tanzania
rat giau kinh nghiém trong viéc sir dung nwéc da
dé diéu hoa khong khi mé. Tuy nhién, nwéc da
chd yéu dwoc st dung nhuw mét “kho lanh” trong
cac bé chira nwéc da hoac dwoc st dung nhw
cac bd trao ddi nhiét.
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Trong cac nganh cdng nghiép khac, bang da
da dwoc sir dung thanh céng trong cac bo trao
déi nhiét, do la tién dé cho sy phat trién cda diéu
hoa khéng khi trong cac mé ham 16 (Szlgzak i
Obracaj, 2012; Szlgzak et al., 2011a; Szlgzak et
al, 2011b).

6. Kinh nghiém st dung huyén phu bang
trén thé gi®i trong viéc diéu hoa khong khi
mo

La mot chét trung gian (chat lam mat) trong
céac hé thdng lam mat gian tiép, nwéc da cling cé
thé dwoc st dung nhuw mét loai huyén phu bang.
Huyén phu bang con dwoc goi la bang da hoac
bang nhi phan. Huyén phu bang 1a mét hén hop
clia nwdc da va nwdc hodc nwdc véi chat lam
lanh dwoc bb sung tai diém déng bang. Huyén
phu bang dwoc st dung lan dau tién & cac mé
clia Blre trong niva sau cta thé ky Y.

Huyén phu bang v&i chatlam mét truyén thong
¢6 nhiéu wu diém va nhirng th&» quan trong nhéat
la (Mika va Zalewski, 2002; Mika va Zalewski,
2005; Niezgoda-Zelasko, 2009):

« Hiéu suét nhiét dac biét cao (do gia tri nhiét
cao cua bang tan),

+ Gié tri cao clia cac hé sb truyén nhiét,

* Kha nang tich Ily nhiét,

» Kha nang tich tu lanh,

« Tinh trung lap ddi v&i moéi trwong.

Viéc l&p dat st dung huyén phu bang va bd
trao d6i ap suat cao da dwoc ap dung tai mot
trong nhivng mé ctia Trung Quéc.

7. Trién vong phat trién diéu hoa khong khi
mo

Trong cac mé ham 16 cta Ba Lan, dic biét
la cac mé than da va mé dong, co su suy gidm
dang ké cac diéu kién lam viéc cha yéu do:

1. Tang d6 sau khai thac va tang nhiét dé ban
dau cha khéi da;

2. Co gidi hdéa trong sén xuéat gay ra su gia
tang dong nhiét tir dat da, t khoang san va sy
tda nhiét cha céac thiét bi co gidi hoa;

3. Khong thé &p dung théng gi6 va lam mat
toan dién.

Trong thwc t& cac md than da cha Ba Lan
hoat dong & dd sau lon, viec dam bao diéu kién
khi hau thich hop sé la yéu td chinh quyét dinh
két qua kinh té& va k¥ thuat va an toan tai noi lam
Viéc.

Viéc phong ngtra, cai thién diéu kién khi hau
nén tap trung chd yéu vao:
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1. Han ché dong nhiét thoat ra twv khbi da dé
khai thac bang cach st dung vat liéu cach nhiét;
2. T6 chire kiém soat dd &m khong khi trong
diéu kien mé nhiéu nwéc bang cach sir dung cac
dweng 6ng dan nuéc hodc cac thung chiva kin;

3. Gidm phat thai nhiét ttr may maoc va thiét bi,
day cap dién dwoc lap dat trong cac dudng 10;

4. Théng gio tich cwce; lwu lwgng khéng khi co
thé dwoc xac dinh bdi kha nang thdng gié cla
md va tac dong clha né dbi véi cac mbi nguy tw
nhién khac nhw khi mé tan, chay mé va bui;

5. Str dung thiét bi lam lanh.

Anh hwéng cla diéu kién nhiét do dén sirc
khde va hiéu qua lam viéc ctia cong nhan & nhiéu
md ¢6 nguy hiém cao vé diéu kién khi hau van
chwa dwoc hiéu rd va thwdng bi gidi han trong
viéc dap ng cac quy dinh. Han ché cac diéu
kién khi hau kho khan trong cac mé ham 16 théng
qua viéc ap dung toan dién nhiéu bién phap ky
thuat, dac biét: han ché dé 4m khong khi cia mé,
théng gié tich cuc cho cac dudng 16 va diéu hoa
khong khi mé (cuc bg, nhém va trung tam).

Khai niém lam mat dwoc hiéu a lam mat
khong khi & nhirng noi khai thac, noi cé tho
mo lam viéc (st dung may lam mat 16 cho va
cabin diéu hoa khéng khi trong mé). Trong qué
khir, ngudi ta cho rang co6 thé lam mat khong
khi trong cac md dén mirc dam bao diéu kién vé
nhiét d6 theo quy dinh trong tat ca cac dudng 16
clia md tai vi tri |am viéc. Tuy nhién, vé ky thuat
c6 thé st dung mét hé thdng diéu hoa khong khi
nhw vay, nhung né doi hdi chi phi dau tw dang ké
va chi phi van hanh cao.

Trong twong lai, sy phat trién cta hé théng
diéu hoa khéng khi trong cac mé ham 19, cé thé
tinh dén:

1. Téap trung nang lwvong lam mat trong cac
dwong 16 tai noi lam viéc bang cach s dung
réng rai cac b lam mat gwong 16 va 16 chg cdng
suéat th4p va cabin diéu hoa khong khi lién két
véi cac thiét bi ky thuat;

2. Phé bién viéc sir dung cabin diéu hoa
khong khi két hop véi thiét bi khai thac va tram
lam viéc trong khu virc khai thac;

3. Thiét ké cac bubng diéu hoa khong khi cho
thg md str dung trong gi® nghi phu trg, dwgc yéu
cau nghi theo quy dinh sau khi lam viéc & nhiét
dob cao;

4. Gidi thiéu hé thdng tan nhiét bang cac thiét
bi lam lanh d&c biét tlr cac thiét bi cébng nghé,
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thiét bi dién;

5. Sr dung tau cé diéu hoa dé van chuyén tho
mo dén cac khu vic ¢ nguy co vé khi hau;

6. St dung céc thiét bi lam mat ca nhan cho
cac tho mé, vi du nhw md bao hiém, quan o
hodc 4o lién quan;

7. Két nbi dan dan tat ca cac hé théng diéu
hoa khéng khi véi cac ciu hinh khac nhau nham
tao ra mot hé thdng trung tdm duy nhat dam bao
tan nhiét ra khoi khu vwc, vi du nhw hoat déng
cla cac dwdng 1o thai nhiét riéeng biét (kénh
nhiét) trwc tiép 1&n bé mat;

8. Can dwa ra cac quy dinh phap ly hién dai,
xac dinh cac diéu kién lam viéc an toan cho tho
mo tai vj tri lam viéc./.
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Solution of air conditioning in underground mines

MSc. Do Manh Hai, Vinacomin — Institute of Mining Science and Technology

Abstract:

The paper presents solutions for using air conditioners in underground mines, ideas of air
conditioning, characteristics of air conditioning systems and directions for development of

underground air conditioning systems.
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KET QUA KIEM TRA, THU NGHIEM BINH TU' CUU CA NHAN SU DUNG
TRONG MO THAN HAM LO THEO QCVN 01:2018/BCT

Tém tit:

Ths. Nguyén Tuan Anh, TS. Nguyén Tat Thing,
Ths. Nguyén Thé Tién
Vien Khoa hoc Cong nghé Mo - Vinacomin

Bién tip: TS. Nhir Viét Tudn

Bai bdo gidi thiéu cdc quy dinh vé kiém tra thir nghiém binh tw cibu ¢d nhdn va cdc két qua dat
dwoc khi ap dung khi ap dung Quy chuan ky thudt quoc gia vé an toan binh ty curu ca nhan swr dung

trong mé ham 16 QCVN 01:2018/BCT.

1. Dat van dé

Trung tdm An toan M6 - Vién KHCN Mo la
don vi duoc TKV giao thuc hién céng tac kiém
tra, hiéu chuén, thir nghiém, kiém dinh cac thiét
bi st dung trong md ham 16 va cac thiét bj hang
héa nhédm 2 vé yéu ciu kiém tra nghiém ngat.
Theo quy dinh, cac thiét bj thé nhw binh tw clru
ca nhan dang cach ly, phin loc, may thé, may
ciru sinh dwoc st dung trong mé ham 16 déu
phdi dwoc kiém dinh theo 16 hang hoéa xuét
xwdng, kiém dinh dinh ky.

Trong nam 2018, B6 Coéng thwong da ban
hanh Quy chuén ky thuat quéc gia vé an toan
binh tw ctru c& nhan st dung trong mé ham 1o
QCVN 01:2018/BCT va c6 hiéu lwc tir thang 7
nam 2019. Trén co s& nhirng quy dinh chat ché
trong Quy chuén, Trung tdm An toan Mé da dau
tw, bd sung trang thiét bj dé dap wng dwoc yéu
cau clia Quy chuan, thir nghiém céac thiét bj cap
clru dam bao chinh xac, trung thwe, khach quan
va kip thoi,

2. Cong tac kiém tra thir nghiém binh tw
clru ca nhan

T thang 7 nam 2019, Trung tam an toan Mé
da ap dung quy trinh thtr nghiém tuan tha theo
QCVN 01:2018/BCT. Déi v&i thiét bi binh tw ctru
ca nhan, th&r nghiém duwoc quy dinh nhu sau:

2.1. Quy dinh chung vé 16 thir nghiém, méau
thde nghiém va lwvu mau

- S6 lwong binh trong 01 16 kiém tra, thi
nghiém: Khéng I&n hon 600 binh.

- S6 lwong binh kiém tra, th&r nghiém trong
mot 16 thtr nghiém: it nhat 01 binh cho 01 16.

- S6 lwong binh lvu mau sau kiém tra, thir
nghiém: Bang sb lwong binh kiém tra, thw
nghiém.

Vo
QUACERT -

ISO 9001

- Phuwong thire 14y mau kiém tra, thtr nghiém
va mau lwu: Theo phuwong thirc ngau nhién do
don vij kiém tra, thtr nghiém thwc hién.

- Thoi gian lwu mau: Bang thoi gian st dung
theo quy dinh ctia nha san xuét.

2.2. Quy dinh vé kiém tra th&e nghiém 16
binh tw ctru ca nhan san xuat moi

2.2.1. Thir nghiém phé hiiy 01 mau

a. Thir nghiém kha nédng chiu rung lac

Yéu cau: Binh & trang thai ding tw do; Bién
doé rung: 20 + 5 mm; Tan suét rung: 70 = 5 14n
trong 1 phut; Thi gian thir nghiém = 6 gid; Kiém
tra do6 kin.

Dat yéu cau: Dat yéu ciu vé kiém tra d6 kin.

Khéng dat yéu cau: Khéng dat yéu cau vé
kiém tra do kin.

b. Kiém tra trang thai cta chat hap thu sau khi
thir nghiém, kha ndng chju rung lac

Yéu cau: Trang thai ctia chat hap thu, 1&p bao
vé chat hap thu; Bang bao quanh dau va cb két
ndi clia chat hap thy; Tinh trang ctia tAm day trén
van x&; Lién két gitra van xa va cb két ndi cla
chét hap thu; Khéi lwong bui sinh ra sau khi thir
nghiém.

Dat yéu cau: Khéng bi vo nhau, 16p bao vé
nguyén ven; Chéc chan; TAm day trén van xa
khéng bj léch; Khéng thay dbi so vai thiét ké ché
tao; Khéi lwong bui sinh ra < 0,5 gam.

Khéng dat yéu cau: Bj vo nhau, 1&p bdo vé
khéng nguyén ven; Bi bung ra; TAm day trén van
xa bi x6 l&ch; Bj thay déi so v&i thiét ké ché tao;
Khéi lwong bui sinh ra > 0,5 gam.

c. The nghiém Iwc mé binh

Yéu cau: Luc giat chét an toan va rat cac bo
phan bén trong ra khéi vé binh tw ctru.

Dat yéu cau: T 20 + 80 N.
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Khéng dat yéu ciu: Nhé hon 20 N; Lén hon
80 N.

d. Thir nghiém luc lién két céc bé phén

Yéu cau: Lyc kéo tdi thiéu.

Dat yéu cau: Khéng nhé hon 100 N.

Khéng dat yéu cau: Nhé hon 100 N.

e. Thir nghiém strc cén khi hé hép

Yéu cau: Luu lwong khi qua binh khéng nhd
hon 35 lit/phat.

Dat yéu ciu: DBbi v6i binh tw clu ca nhan
dang hép thu: Gia tri stec can khi hit vao < 1.200
Pa; Gia tri strc can khi thé ra < 350 Pa; Dbi voi
binh ty cru ca nhan dang cach ly: Gia tri strc can
khi hit vao va thé ra khéng vwot qua 750Pa.

Khéng dat yéu cau: Dbi v&i binh tw clu ca
nhan dang hap thu: Gia tri slrc can khi hit vao >
V,Y++ Pa; Gia tri strc can khi thé ra > 350 Pa; Dbi
v@i binh tw clru ca nhan dang cach ly: Gia trj stec
can khi hit vao va thé ra Ién hon 750Pa.

f. Thir nghiém nbng dé khi CO

Yéu cau: Lwu lwong khi thé: 35 lit/phut; Do
4m gi&i han: dén 95%; Nhiét do: 20 = 30°C; Ham
lwong CO qua hoéa chét hap thu: tir 0,5 + 1,0%;
Thoi gian thr nghiém khéng nhé hon 60 phut;
Khi hit vao, ham lwgng CO khéng vwot qua
200ml/m3; Lwong khi CO & dwdng éng hit vao
sau 10 lan ldy mau phan tich bang séc ky khi
khéng vwot qua 200ml trong subt thoi gian kiém
tra téi thiéu.

Dat yéu cau: Néng dé khi CO trong khi hit
vao khoéng vuwot qua 200ml/m? trong 5 phut th
nghiém. Lwong khi CO trong khi hit vao khéng
vwot qua 200ml trong subt thoi gian kiém tra tdi
thiéu.

) KHCNM SO 1/2020 * AN TOAN MO

Khéng dat yéu cau: Nong do khi CO trong
khi hit vao vuot qua 200ml/m? trong méi 5 phut
th&r nghiém. Lwong khi CO trong khi hit vao vwot
quéa 200ml trong subt thoi gian kiém tra téi thiéu.

g. Thir nghiém nhiét dd khéng khi khi hit vao

Yéu cau: - Luu lveng khi thé: 35 litiphat; Do
4m gi&i han: dén 95%; Ham lwong CO qua héa
chéat hap thu: 0,5 - 1,0 %; Thoi gian thé nghiém
khéng nhé hon 60 phut.

Dat yéu cau: Nhiét do khong khi khi hit vao <
50°C.

Khéng dat yéu cau: Nhiét dd khong khi khi
hit vao = 50°C.

h. Thar nghiém thoi gian lam viéc hiéu qua

Yéu cau: Ham luwong khi trong dwong khi hit
vao: O, > 21%; CO, < 3,0%.

Dat yéu cau: Boi voi binh ty clru cd nhan dang
hép thu: Ham lwong khi CO, hit vao khong dwoc
vuwot qua 7Y va trung binh khong dwoc vuwot qua
73 ,e trong subt 1+ phut thir nghiém. Déi véi binh
tw cru ca nhan dang cach ly: Ham lwgng khi
CO, trong tui thé khéng dwoc vuot qua 3% v,é
trung binh khéng dwoc vuwot qua 1,5% trong sudt
60 phut thir nghiém.

Khéng dat yéu cau: Ham Iwgng khi CO,
vuwot qua %Y va trung binh vwot qua %) ,° trong
subt 1+ phat thtr nghiém.

i. Danh gia két qué thir nghiém pha hay

+ Binh tw clru ca nhan thi* nghiém dat yéu
cau khi: Pap trng cac yéu cau ky thuat néu trén.

+ Binh ty ctru ca nhan th&r nghiém khong dat
yéu cau khi: Khéng dap (rng mét trong cac yéu
cau k¥ thuat néu trén.

Trong trwdng hop ther nghiém khoéng dat yéu
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TT N6i dung kiém tra Yéu cau Pat Khong dat
1 |Ap sudtben trong buong thir > 5 kPa > 5 kPa <5kPa
nghiém
o | D0 giam ap suat cho phép trong <100 Pa <100 Pa > 100 Pa
budng thtr nghiém
3 | Thoi gian duy tri ap suat thw > 01 phut > 01 phat < 01 phat
nghiém

cau, phai tién hanh lay bd sung 02 binh tw clru
ca nhan trong 16 sdn pham dé dwa di thtr nghiém.
Néu trong 1an thir nghiém bd sung c6 mét binh
khéng dat yéu cau thi toan bd 16 san phadm dwoc
danh gia la khéng dat.

2.2.2. Thir nghiém, kidm tra do kin ddi voi tat
cé cac binh con lai ctia 16 san phdm

Ghi chu: Thiét bj kiém tra, budng th&r nghiém
do kin cé ap suat bén trong budng sau khi day
kin khéng nhé hon 5 kPa.

Danh gia két qua thr nghiém, kiém tra d6 kin:
Binh tw ctru chi dat yéu cau khi tit ca cac ndi
dung kiém tra trén dat yéu cau.

2.3. Quy dinh vé kiém tra, thir nghiém dinh
ky binh tw ctru ca nhan

Song song v&i cong tac kiém tra tho
nghiém 16 binh tw cu ¢4 nhan san xuat mai,
Trung tdm An toan Mé da va dang trién khai thuc
hién cong tac kiém tra, thir nghiém dinh ky do kin
cac binh tw clru dang dwoc st dung trong mo
ham 16 véi tAn suét 3 thang/lan theo dung quy
dinh ciia QCVN 01:2018/BCT.

3. Mot s két qua dat dwoc

T khi ap dung QCVN 01:2018/BCT,

coéng tac kiém tra, thr nghiém binh tw ctru ca
nhan tai Trung tdm An toan Mo da dat dwgc mot
sb két qua nhu sau:

- Kiém tra, thtr nghiém m&i véi loai binh
tw ctru dang phin loc do Viét Nam san xuét (Cong
ty Vat tw Hoa chat Mé Ha Noi - Téng Coéng ty
Hoéa chat Mé). Trong nam 2019, th&r nghiém 10
16 v&i 9.500 binh tw ctru.

- Kiém tra, th&» nghiém dinh ky d6 kin cho
cac don vi ham 16 nhw: Khanh Hoa, Vang Danh,
Ha Long, Méng Dwong véi sb lwong 3.000 binh
tw ctru.

Céc két qua kiém tra, thtr nghiém binh tw
ctru cua Trung tdm An toan M6 luén dam bao sy
chinh xac, tin cay tao ra dwgrc tam ly an tdm cho
don vi cung cAp va ngudi lao dong st dung thiét
bi.

Tai liéu tham khao:

1. Quy chuén 01:2018-BCT Quy chuén ky
thuat quéc gia vé an toan binh tw ctru cé nhén
st dung trong mé ham Io.

2. QTTN-30: Quy trinh th&r nghiém binh tw
ctru ca nhédn (Quy trinh ndi b, Trung tdm An
toan Md).

The results of inspection and test of personel self-rescue vessels used in
underground coal mines according to QCVN 01: 2018 / BCT

MSc. Nguyen Tuan Anh, Dr. Nguyen Tat Thang, MSc. Nguyen The Tien
Vinacomin Institute of Mining Science and Technology

Abstract:

The article introduces the regulations on inspection and test of personnel self-rescue vessels and
the results achieved when the national technical regulation of QCVN 01: 2018 / BCT on personal
safety for personal rescue used in underground mines is applied.
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XAY DUNG BO DINH MUC KINH TE KY THUAT TRONG CONG TAC
KHAI THAC, TUYEN QUANG CHO CONG TY NHOM PAK NONG - TKV

Tém tit:

KS. Ton Thu Huong,
ThS Nguyén Thuy Lan va Nnk
Vien Khoa hoc Cong nghé Mo-Vinacomin

Bién tdp: TS. Nhii Vigt Tuin

Bai bdo trinh bay cdc két qud ciia dé tai “Nghién ciru xdy dung hé thong dinh mikc kinh té - k) thudt
trong cong tac khai thac, sang tuyén cho Cong ty nhom DPak Nong - TKV ” cua Vién Khoa hoc Cong

nghé Mo -
nhom Pak Nong — TKV (DNA).

Mé& dau .

Hién nay, cdng tac khai thac va tuyén quang
bauxit tai Cong ty nhém Dak Nong — TKV (DNA)
da bat dau hoat dong va dan dan 4n dinh dat
cong suét thlet ké, vi vay viéc xay dung bo dinh
murc kinh t& ky thuat tré thanh mot yéu cau cép
thiét cho cong tac quan ly cac chi tiéu ky thuat ,
quan tri chi ph|’, lap va giao ké hoach san xuat
kinh doanh ctia Cong ty.

Dé dat dwoc muc tiéu trén, viéc xay dung hé
thdng dinh mde kinh té ky thuét chu yéu cho cong
tac khai thac, sang tuyen da duwoc Tap doan va
Co6ng ty quan tam dau tw. Cu thé, TKV giao Vién
Khoa hoc Cong nghé Mé nghién ctru thire hién
deé tai ,“Nghién clru xay dung hé thong dinh mirc
kinh té - ky thuat trong céng tac khai thac, sang
tuyén cho Cong ty nhém Bak Néng - TKV ” theo
Hop ddng sé 196/HD-KHCN-KC.06.D28-18/16-
20 ngay 26/9/2018. bay la mot phan trong cac
no lwe giam chi phi, tang hiéu quéa san xuat kinh
doanh cho DNA, gop phan dwa céng nghiép khai
thac khoang san chung va khai thac bauxit noi
riéng dat dwoc muc tiéu da dé ra.

Trén co s& ho so thiét ké cong nghé va thuc
té san xuat tai DNA, Vién Khoa hoc Céng nghé
mé da trién khai xay dwng b dinh mtrc phu hop
v@i cdng nghé khai thac, tuyén quang bauxit hién

Vinacomin thwc hién nham giam chi phi, tang hiéu qua san xudt kinh doanh cho Céng ty

tai cila Coéng ty nham tinh toan day dd va chinh
xac cho cac chi tiéu tiéu hao trong qua trinh san
xuét. Cac ndi dung chinh clia cong tac xay dung
bé dinh mdc kinh te ky thuat khai thac, tuyén
quang bauxit bao gom

1 Nghlen clru cac diéu kién khai thac,
tuyén quang cua mé Nhan Co

1.1. Diéu kién tw nhién cua mo

Dia hinh c6 dang d6i, dinh hinh vom, swon
thoai, do cao trung binh 400+700m. Phia tay dia
hinh thap dan. Phia nam ddng triing co nhiéu
ddm hé. Thadm thuc vat chd yéu la cay cong
nghiép va cay nong nghiép. Mang Iwdi suoi
chang chit, thung Iung suoi thwong co dang
chr “V”, khu vuc nay co rat nhiéu ho nhan tao:
bak Sln (31,9ha), hd Cau Tw (34,7ha)...Khi hau
nhiét d&i, chia lam 2 mua rd rét: mua muwa tw
thang 5+10, mua kho tr thang 11+4 nam sau.
Lwong mwa trung binh hang nam t¢ 1.500mm
+2.900mm. Mua khé khoang 20% lwgng muwa
trong nam.

Mang lwdi giao thédng chl yéu cla tinh Dak
Nong 1a Quéc 16 14, 14C, 28 doan qua tinh Dak
No6ng dai 155km, 98 km, 58 km da dwoc trai nhya
toan bo, doan chay ngang qua mo dai 24,7km
nai lien tinh Bak Nong v&i cac tinh trong khu vire
Tay Nguyén va Thanh pho H6 Chi Minh. Ngoai

Bang 1. Ham luong thanh phén héa hoc co bén quéng bauxit Nhén Co

Théng s6 Al203 (%) | SiO2 (%) | Fe203 (%) | TiO2 (%) FeO (%) | MKN (%)
Khu Kién Thanh
Gia tri trung binh 41,29 7,76 22,56 3,91 0,82 22,19
Hé sb bién thién 9,30 48,20 15,47 13,04 40,24 9,06
Khu Pak Sin
Gia tri trung binh 41,03 7,33 23,45 3,64 0,66 22,45
Hé sb bién thién 8,41 42,70 16,16 15,66 46,97 7,62

Vo
QUACERT -
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ra con ¢ cac dwdng nhu tinh 16, huong 16.

Mat cat thdng dirng ctia vé phong hda trong
khu mé dwgc phan doi kha ro tlr dwdi 1én trén:
Doi da goc, Doi saprolit, Doi litoma; Doi laterit
bauxit; D&i thd nhwédng. Thanh phan héa hoc va
ham lwgng quéng nguyén khai xem bang 1.

1.2. Pac dlem day chuyén céng nghé va té
chirc san xuat

Hién nay, cong ty dang t6 chirc khai thac
quang bauxit bang phwong phap 16 thién sau
doé dwa vé Nha may tuyén dé tuyén rira thu hoi
tach quang.

a. Céng tac khai thac

Viéc khai thac quang bang phuong phap 16
thién chju anh hu’o’ng rat Ion cha yéu to thoi tiét,
do vay dinh mirc dwoc xay dwng cho diéu kién
san xuéat cha hai mua, mua khé va mua mua.
Ché d6 lam viéc thuc te tai mé thay dbi qua hang
nam binh quan v&i sé ngay lam ra san pham
mua khoé 155 ngay, mua mwa 54 ngay, ca nam
209 ngay.

Hé théng khai thac theo lop bang, khai thac
theo hinh thirc cudn chiéu. Cong tac béc dat phi
va khai thac quang nguyén khai dang str dung
cac to hop khai thac chinh gom may xuc thay
lwe gau nguoc c6 dung tich gau tr 1,6+4,0m3
két hop 6 t6 van tai tr 10,8+55T v&i cw ly van tai
quang tr 2,7+3,0km. D4t pht s dung may gat
Komatsu D65E 12, D85EX-15 gat vé&i chiéu day
|&p dat phi nhd hon 50cm thanh tirng ddng, sau
dé dung may xuc chét tai 1én 6 t6 van chuyen
den bai thai hodc vi tri hoan thd, |&p dat pha co
chiéu day trén 50cm dung may xuc dé xuc tryc
tiép 1én 6 t6, cw ly van tai hoan thé <0,5km.

Cong tac khai thac quang hién dang dwgc
DNA thué cac nha thau.

b. Cbng tac tuyén quang .

Quang nguyén khai tlr khai trwong dwa ve
nha may tuyén bang 6t6 dwoc dob tryc tiép vao
sang song dat tredc bunke nhan liéu. T bunke
quang nguyén khai dwge cap liéu xich cap vao
sang quay danh toi. San pham dwdi sang quay
dugc cap vao may rira canh vuéng. San pham
trén sang duoc dwa xuong bang tai cap vao may
dap truc rang. San pham cét cua may rira canh
vuong to bang tdi cung v&i san pham sau dap
truc rang dd vao bang tai va dwgc duwa tGi sang
rung dé rira va phan cép. San pham trén sang
+20mm dwoc cap trcr lai may dap truc rang.San
phdm 1-2 mm chuyen dén bang tai thu quang
tinh chuyen den kho quang tinh dé cdp sang
nha may san xuét alumin qua hé thong béng tai
dai 4,6 km. Bun thai dwoc van chuyén bang hé
thong bom ra ho thai quang dudi.
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Nha may tuyén thuc hién ché dg lam viéc 8h/
ca, 3 ca/ngay va 300 ngay/nam. Lao dong duwoc
bd tri theo t6 ddi s&n xuat bao gom quan dbc,
pho quan déc, lao dong truc tiép van hanh day
chuy&n may mac thiét bi, lao déng phuc vu, phu
tro.

Tw khi di vao hoat dong san xuat dén nay,
nha may hién da hoat dong 6n dinh va dap tng
yéu ciu cung cap du san lwong quang tinh cho
nha may alumin, vé cong nghé chua co thay doi
dang ké nao so voi thiét ké. )

2. Xay dwng hé théng dinh murc kinh te-
ky thuat cho cong tac khai thac, tuyen quang
Céng ty nhém Dak Néng — TKV

B dinh muc kinh té ky thuat trong cong tac
khai thac, tuyen quang cho DNA dwgc xay dwng
trén co s& st dung két hop cac phwong phap
thong ké phan tich, phwong phap khao sat hién
tredng, phwong phap tinh toan va phuwong phap
chuyén gla dé phu hop vOi dleu kién tw nhién, ky
thuat cong nghé, thuc té td chirc san xuét cua
coéng ty nham tang nang suét, glam tiéu hao vat
tw, ha gia thanh san pham va nang cao hiéu qua
san xuat kinh doanh.

2.1. Céng tdc béc dat pha va khai thac
quang nguyen khai

V&i cong tac xuc bbc, xay dung dinh muc
nang suét cho cac loai may xuc cé dung tich
gau 1,6m3, 1,7m3, 1,9m3 va 4,0m3 xuc quang
nguyén khai, quéng kho, dat tru va dat pha. Trén
co s¢ dong bd cac thiét bi xic boc — van tai,
to chirc san xuat hop ly trinh d6 tay nghe cong
nhan van hanh nang cao nang suat xuc quang
tang 10+15%, xuc dat pha tang tr 3+4% so voi
dinh muc dang ap dung tam thoi tai DNA.

Vi cong tac van tai, xay dwng dinh mirc nang
cho g“) t6 co tai trong 10,8 tan, 17,82 tan, 39 va
55 tan chd quang va dat trén cac cung doé tw
0,3+4,0 km. Két qua dbi v&i nang suét 6 té ché
quang tang 7+12%, ché dat tang 20+30% so v&i
dinh m&rc dang ap dung tam th&i Céng ty dang
ap dung .

V&i cong tac gat, xay dwng dinh mirc nang
suat cho may cong suat 180CV dung gat dat,
gat quang va lam duwong v&i cac cy ly gat tw
10+50m. Nang suat gat duwgc xay dwng twong
dwong v&i dinh mire tam théi dang ap dung tai
Céng ty.

DPinh mi&c tiéu hao nhién liéu dwoc tinh
toan cho céac td hop xic — 6 t6 PC750-SE-7
(4,0m3), PC450-7 (1,9 m3), PC400LC (1,7 m3)
va SK380XD (1,6 m3). O t6 Howo371 (10,8
tan), JAC (17,82 tan) va Volvo A40E (39 tan),
Hova dau léch (40 tan) va HD 465-5, (55 tan)
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xUc — van chuyén dat, quang véi cac cung do
tr 0,3+7,0km. Binh murc tiéu hao nhién liéu xay
dung thdp hon 1+3% do nang suét thiét bi tang
lén. Cac dinh muc tiéu hao nhién liéu cac thiét bi
khac twong dwong do don,g bd thiét bj xuc bbc
— van tai, t0 chlrc san xuat tai DNA co ban la
phu hop. Tiéu hao cac loai vat tw dwoc tinh toan
cho cac loai vat tw: sam I6p, binh dién cho 6 t6;
rang gau, xich, ac quy cho may xuc; lwgi lam,
goc gat, xich va binh dién doi v&i may gat. Két
qua xay dwng dinh murc la phu hgp véi cac dinh
murc hién hanh cta Céng ty. )

Dinh bién, dinh mrc lao dong va cap bac the
duoc xay dung cho cac thiét bi khai thac va phuc
vu trén co s& khéi lwong cdng viéc va nang suat
thiét bi. Do cong tac khai thac DNA thué ngoai
nén lao déng quan ly cho khau nay dwoc xac
dinh theo khoan chi phi chung clia TKV.

2.2. Béi voi cong tac tuyén quang

Trén cd s& xac dlnh lwong quang nguyén khai
dau vao quy. vé do am 21% va IuO’ng quang tinh
daura quy vé do &m 10% lam co s& cho viéc xay
dwng dinh mirc nang suéat cho nha may tuyén.

DPoi voi nha may tuyén, xay dwng dinh murc
tiéu hao chét tro Iang xut, dlen dau diezel va
nwoc cp ma&i cho 1 tan san phdm quéng tinh d6
am 10% Binh mic tleu hao phu tung thay thé
cho thiét bi sang, tuyén nhw vong bi cac loai, day
cuaroa, truc banh rang, day bang tai, con lan cac
loai, pénh réng con...

Doi voi tuyen bang tai quang tinh, xay dwng
murc tiéu hao dau diezel cho méy xuc tai kho
quang tinh, dién nang tiéu thu va phu tung thay
thé cho tuyen bang 4,0 km t nha may tuyén
sang nha may Alumin.

Két qua xay dwng dinh mtrc tiéu hao quang
nguyén khai, cac phu tung thay thé cho céc thiét
bi nha may tuyén la twong dwong véi dinh mic
thyc hién, tiéu hao keo ty, nwédc giam 10% so
V@i v&i dinh mire tam thoi nam 2019. )

Xay dwng dinh bién lao déng tryc tiép cho

tieng vi tri thiét b trong nha may tuyén, kho quang
tinh, van hanh hé thong bang tai dai, van hanh
hé théng cung cap dién dong Iuc va lao dong
phuc vu, phu trg. Trén co s& t6 chirc san Xuét,
bd tri lao ddng thiét bi hop ly thi sb lwong lao
doéng trong nha may tuyen (bao gom ca van hanh
tuyen bang tai dai) 14109 nguoi, giam so voi thiet
ké 33 nguwoi, chd yéu giam lao dong phuc vu,
phu trg’ la 25 nguoi.

3. Két luén

Hé thong dinh mure trong cong tac khai thac
va tuyén quang cta DNA do dé tai xay dwng
phuc vu kip th&i cho cdng tac chi dao san xuéat
kinh doanh, 1ap va giao khoan ké hoach hang
nam, tao hanh lang phap ly cho viéc hach toan
san xuat ctia Cong ty. .

Bo dinh mtrc ¢ 2.530 ma dinh mtrc bao gom
dinh mlrc nang suat va tiéu hglo vat tw, dwoc Iép
cho diéu kién san xuat thwc té cia DNA. Két qua
dinh mdc gop phan tiét kiém nhién liéu, vat tw,
tang ndng suét thiét bi, nang suat lao déng cho
cobng tac khai thac va tuyén quang bauxit. Day
cling la co s& quan trong phuc vu cdng tac xay
dwng dinh mic cho nganh céng nghiép bauxit
tai Viét Nam. )

B& dinh mdrc kinh té ky thuat dwoc xay diwng
trong diéu kién t0 chlrc san xuat thyc té hién nay
cua Cong ty, vi vay hang phai thwong xuyén cap
nhat b sung, diéu chinh dinh ky 2 ndm theo quy
dinh cla cong tac lap dinh murc.

Tai liéu tham khao:
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16 thién, sang tuyén than va san xuat co khi cua
TKV (Dy thao), 2019. )
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3. Hé théng céc chi tiéu Binh mirc kinh té ky
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Development of economic and technical norms for the ore mining and sorting of
Vinacomin - Dak Nong Aluminum Company

Eng. Ton Thu Huong, MSc. Nguyen Thuy Lan and Others
Vinacomin - Institute of Mining Science and Technology

Abstract:

The paper presents the results of the topic “Study and establishment of economic-technical norm
system in the exploitation and screening work for Vinacomin - Dak Nong Aluminum Company”
implemented by Vinacomin — Institute of Mining Science and Technology to reduce costs, increase
the production and business efficiency for Vinacomin - Dak Nong Aluminum Company.
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An toan va phat trién thong qua doi méi

Cidc cong nghé s6 héa dang phdt trién tich
cure va ngdy cang tré thanh phé bién trong moi
linh vwe sin xudt. Trong nganh than, dwoc
coi la mét trong nhitng nganh béo thii nhit vé
cong nghé, nhitng bién dpng cong nghiép ciing
dién ra theo dinh ky. Ngay nay trong linh vuc
nay dang thue sw cé nhivng thay doi, lién quan
khéng chi téi thiét bi, ma con la to chirc lao
dong, bién doi sin xuit.

Evgeny Tarabukyn, Giém déc dw &n phét trién (g
dung di dong EVRAZ cho dién thoai théng minh
Viéc giam sat d0 mét méi clia cac lai xe, hé
thdng nhan biét viéc thiéu cac cong cu bdo hod
ca nhan, cac thiét bi bay khéng nguoi lai, cac
camerra héng ngoai va camerra hinh &nh nhiét,
cac may tinh bang dung duéi ham 16, (rng dung
di dong vé giam sat an toan va qua trinh san xuét
— t4t ca nhirng cdng nghé hién dai, méi mé nay
dwgc Cong ty than Raspadskaya ap dung dé
nang cao an toan khai thac than cling nhw hiéu
qua san xuét trén cac xi nghiép ctia minh: tai cac
md ham 16, cac mé 16 thién, cac nha may tuyén.

Tror ly di dong

Cac chuyén gia cta ban giam dbc vé cong
nghé thong tin cia Cong ty than Raspadskaya
da hoan thanh cong viéc nang cép lan the tw
tng dung RUK MPU. Ung dung nay hoat déng
trén cac nén tang Android va iOS va cé thé truy
cap qua Internet. Phién ban dau tién clia &ng
dung duwgc dwa vao hoat ddng vao nam YA,
Dau tién v&i sy hd tro clia ting dung nguoi ta
m&i chi giam sat dwoc ké hoach thyc té vé khai
thac, dao 16 va d& tai, cac chi s6 co ban cho md
16 thién va cac nha may tuyén, sau d6 la hoat
doéng cla |16 cho va cac chi s khi metan.

Vao thang 10 nam 2019 giam déc phu
trach cong nghé théng tin cia Coéng ty than
Raspadskaya Denys Ystomyn tai héi nghi cong
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Trong diéu kién duéi hdm 16 céc tho khai thac than
cla EVRAZ str dung may tinh bang an toan tia Itra
nghé da trinh bay phién ban tiép theo clia (rng
dung di ddng v&i cac tinh nang méi. Ba bd sung
thém cac chi sé hiéu qua theo tirtng gwong dao
16. D4 c6 thém théng tin v& nguyén nhan céac
gian doan san xuét. Da xuét hién kha nang giam
sat thoi gian giao ca va chi s vao ca — sb lwong
coéng nhan di ca c6 ca chi tiét vé nghé nghiép
(trwéc mat chi cho cac gwong dao 16 quan trong).
V6&i sy c6 mét clia cac cam bién dong dién bay
gi®’ c6 thé giam sat hoat dong clia cac combai
dao 16. Khi cac chi s6 cdm bién khi metan tang
cao, ngudi str dung bay gi¢ sé nhan dugc théng
bao, twong tw nhw cac tin nhan SMS. Ngoai ra,
da xuat hién thém tuy chon — xem truc tuyén
cac camera dwdi ham 10 tai tht c& cac xi nghiép
ctia Cong ty than Raspadskaya. Téng thé & hon
muoi qua trinh san xuét da tré thanh giam sat

duwoc théng qua rng dung di déng.

D3 cé phan nang cép, hién gi¢ dang van hanh
ther nghiém. Vé dung lwong RUK MPU khéng
I&n 1dm — dwai ¢+ Mb.(Png dung danh cho tat ca
nhirng ai can cé théng tin nhanh choéng vé tinh
hudng trong san xuét: Téng giam dbc, cac lanh
dao xi nghiép, phan Ién cac can bd ky thuat cta
cac b6 phan khac nhau.

Tam nhin bao quat

M&i day viéc cai tao trung tam diéu phdi Cong
ty than Raspadskaya da hoan thanh. Bay gi¢
hoat déng cla tat ca cac xi nghiép c6 thé theo
déi voi do chi tiét cao nhat & ché do thoi gian
thwe. Chang téi d4 1ap dat hé théng tw dong giam
sat cac cong tac mo, da I&p hai btrc man video,
ma trén do thé hién théng tin t» cac camera
giam sat cla tat ca cac xi nghiép Céng ty than
Raspadskaya. Muc dich chinh cia trung tdm —
giam sat hoat dong cua cac khu vic lam viéc
quan trong dé nhanh choéng gidi quyét cac van
dé phat sinh.

Cong viéc cla trung tdm diéu phdi lién quan
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tdi viéc phan tich cac khéi lwong I&n A liéu hinh
anh. Trong ké& hoach cua twong lai — tiép tuc
phat trién cong tac diéu phdi: thu thap cac div
liéu quan tréc dia chan tr cac may combai dao
16, ttr tAt c& cac tram nang lwong, giam sat hé
théng thao khi va hoat déng clia cac quat théng
gi6 chinh. Sau 2-3 nam, ttr viéc phan tich cac div
liéu thu duorc, 1én ké hoach thiét Iap hé théng dw
bao cac tinh huéng nguy hiém.

Chiéc cap cua nhirng giai phap “théng
minh”

D3 nhiéu nam tai Céng ty than Raspadskaya
trng dung céc thiét ké va cong nghé méi. Mot sé
thi do giam déc vé bao ho lao déng va an toan
cobng nghiép thye hién, phan khac do giam dbc
IT, phan thir ba do ban giam dbc san xuét va ky
thuat ddm nhiém, con mot phén dvw an do chinh
céc xi nghiép thuc hién. Nén tang chung dé trao
ddi kinh nghiém, y kién, cac ké hoach théng qua
cac hoi nghi IT, dwoc td chirc thwong xuyén.
Trong thang 10 nam 2019 da c6é mét cudc gap
g thwong ky nhw vay clia cac chuyén gia cong
ty, tai d6 da thdo luan cac giai phap cong nghe
cu thé va da trinh bay cac dw &n méi va trong sb
do da Iya chon dwgc nhirtng dw an kha thi nhét.

Trén thj trwdng thwong xuyén xuét hién cac
céng nghé maéi — cac thiét bi d& chan doan cac
bang tai, khéa cac may moc va co cau chép
hanh. Dwéi mat dat chang “nhin thay” hau nhw
moi thi¥ - con ngudi, thiét bi, chi sd cac cam bién.
C6 nhirng thiét ké danh cho cac nha may tuyén
va cac mo 10 thién, cac giai phap ky thuat trong
linh vire quan ly kho bai, lién lac di dong khdng
day Mmax, ma cé thé trién khai tai cac mé 16
thién, cling nhw phan tich video, s&r dung cac
phuwong phap thi giac may tinh va cho phép phan
tich video khéng can sy tham gia clia con nguoi.

Mét vai cong nghé mai trong sb dé da dwoc
thir trén cong trwdng clia cac xi nghiép Cong ty.
Nhw 1a & nha may tuyén “Raspadskaya” nguoi
ta dang ap dung hé théng thi giac k¥ thuat — phan
tich video cho phép nhan ra viéc thiéu coéng cu
bao ho lao déng dbi véi cong nhan. Con sap téi
sé th&r nghiém kha nang cua tri tué nhan tao.

Nang lwc s6 hoa cia Raspaskaya

Nhitng ndm gan day tai Céng ty than
Raspaskaya d3 trién khai khéng it nhirng dw an
mai.

T nam 2014 tai mé hadm 16 “Erunakovskaya-
VIII” dé kip thoi thao khi cac via than da ap dung
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cbng nghé tac déng xung plazma. May khoan
VLD-1000 dung dé khoan céac 16 khoan thao khi
dinh hwéng chiéu sau trén 700m trong hai ndm
gan day bat dau dwoc st dung tai cac mé ham 1o
“Erunakovskaya”, “Raspaskaya”, “Alardinskaya”.
Tl ndm 2019 da tién hanh dao tao lam viéc
trén may khoan cho cac céng nhan md ham 1o
“Uskovskaya”

Chuyén gia trung tam diéu phdi dang theo déi théng
tin tir cac camera

Vao nam 2018 nguoi ta bat dau khoan 16
khoan d4u tién dwong kinh 2,4m dé tang cudng
théng gié cho cac duwdng 16 mé tai mé ham 1o
“Erunakovskaya” bang may khoan “Robbins”.

Tai mé 16 thién “Raspadskyi” va md ham 10
“Raspadskaya-Koksovaya” tir nam 2018 duoc
tién hanh chup anh hang khéng bé mat trai dat
dang thyc hién cong tac mo 16 thién cé sir dung
thiét bi bay bén canh quat. Viéc st dung thiét bi
m&i nay da gidm thoi gian do va tinh toan khéi
lwong, cling nhw cho phép thu dwoc cac dir liéu
chi tiét hon.

Gidm mrc do chan thwong théng qua viéc
tang cuwdng ky luat lao dong trong cong ty ngay
nay duwoc hé tro bédi cac camera hong ngoai va
hinh anh nhiét, dwoc I&p trén tat ca cac combai
dao 16. Mot phan cac bang tai va cac may khoan
cling dwoc trang bi cac camera nhw vay. Qua
trinh trang bi cac camera bét dau tr nam 2017
va sé két thic vao ndm 2020. Cac camera duoc
|ap trén thap dé giam sat an toan.

Mot dw an tha vi vé trng dung cac dién thoai
va may tinh bang hdm 16 dwoc trang bi phan
mém dé tién hanh kiém tra phai hoan thanh tai
tat ca cac chi nhanh san xuét ctia cong ty vao
cudi nam 2019. Cac can bo ky thuat ciia mé hdm
|6 dwoc trang bi cac dién thoai va may tinh bang
phong né cé cai d&t phan mém chuyén dung,
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cho phép ghi nhan céac vi pham, tién hanh kiém
tra theo phiéu kiém tra, ghi nhan cac di liéu,
chuyén théng tin tir cac dwong 16 moé vé cac hé
S _

Dé nhén duoc bdo hé lao déng cé& nhén, théng qua
man hinh cam tng cua may ban hang tw dong, can
nhép so6 dién thoai ,cda minh va pin code chung cho
tat ca moi nguoi
thdng thong tin dé& x{r ly va phan tich.
Céc t6 hop tw dong dé chirng nhan y té da
lam viéc tai cac mé ham 16 “Erunakovskaya’,
“Raspadskaya-Koksovaya”, “Osinikovskaya” va

ma 16 thién “Raspadskyi”. Ké hoach la cac té hop
sé dwoc |&p dét tai tht ca cac xi nghiép cla coéng
ty t&i cudi nam 2019.

Cing trong giai doan nay sé hoan thanh
ap dung dw an “Khéa may combai khi c6 céng
nhan trong viing nguy hiém”. Hé théng cho phép
combai lam viéc trong ché do dao 16 chi khi khong
c6 nguwoi la trong dwdng bao dwoc bao vé.

Ngoai ra, dang trong qua trinh trién khai ap
dung hé théng quan sat bang video xe tw do va
Red kill zone — hé thdng quan sat, @m bao van
hanh an toan thiét bi mé trong thei gian ban dém.

O cong ty dang thwc hién hang loat cac dw an
déi mai thu vi. Tw dong hoa cé mat & moi noi,
qua trinh nay & cac xi nghiép khac nhau dién ra
vOi sy tich cwec va nhip dé khac nhau. Nhung
tién do cao, nghia 1a Céng ty than Raspadskaya
dang di dung dwdng téi bién ddi sb.

Olga Krivoshapova,
“Ugol” thang 12 nam 2019
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Vién Khoa hoc Cong nghé Mo - Vinacomin

GONG NG;
oo H

TKYV ap dung co gi¢i hoa nhe trong
khai thac than

Ban Ky thudt cong nghé Mo, Tap doan Cong
nghiép Than - Khodng sdn Viét Nam cho biét, niam
nay, Tap doan sé ddy manh hon niva vigc dp dung
co’ gioi hoa nhe vao khai thac than.

Cu thé, TKV sé phat huy téi da hiéu qua cac day
chuyén da dau tw nhw: phan triv lwong ap dung co
gi¢i héa hang ndng phan bd chd yéu tai khoang
sang clia Cong ty Than Ha LAm hién da c6 1 day
chuyén khai thac phu hop. Con tri¥ lwgng than nhap
khau co thé khai thac bang co gidi hoa trung binh
da dwoc phan bbd tai cac don vi nhw: Ha LAm, Khe
Cham, Duong Huy, Vang Danh, Nui Béo, Ha Long,
Mao Khé...

Nhirng trlr lwgng con lai cé kha nang co gidi hda
nhe, cac don vi thuéc Tap doan sé theo ddi danh
gia sém viéc ap dung co gidi héa déng bd hang
nhe. Trwdce tién, ndi dung nay sé duwogc thwc hién
tai cac cong ty nhw: Than Ha Long, Méng Dwong
va sau do tiép tuc dé xuat dau tw tai Cong ty Than
Uoéng Bi va Céng ty Than Vang Danh.

Tap doan sé chi dao cac cong ty tiép tuc c6 danh
gia tbng thé diéu kién dia chat ky thuat mé va nghién
ctru, dé xuét loai hinh co gi¢i héa khai thac phu hop
v&i didu kién cta don vi minh.

Bén canh dé, Tap doan ciing gan két hon niva
cac don vi tw van nghién clu v&i cac cong ty khai
thac than ham 16 trong qua trinh d4u tw va phat trién
co gi¢i héa ddng bd hang nhe trong khai thac than.
DPodng thoi, ting cwong hop tac gitka don vi co khi,
tw vén, cac Vién nghién ctru trong va ngoai Tap
doan dé lién két tao ra cac san pham thay thé hang
nhap khau; thac day ho’p tac quoc té trong chuyén
giao cong nghé san xuét tién tién...

Tinh dén nay, TKV da c6 7 day chuyén co gii
héa ddng bd khai thac via than cé goéc dbc thoai
dén nghiéng dang hoat déng. San lwgng khai thac
tir cac day chuyén nay da tang trwdng dang ké, tw
hon 720.000 tAdn nam 2015 1én hon 3 triéu tan vao
nam 2018 (dat 13,3% tdng san lwong than khai thac
bang phwong phap ham 16)...

Viéc khai thac co gi¢i hoa ddng b tai cac don vi
gip TKV gidm tén that, ty 1& thu hdi tai nguyén cao
hon. Gia thanh khai thac cling giam so vé&i cac 10
cho st dung céng nghé khoan nd min truyén thong;
cai thién ré diéu kién lam viéc va nang cao mic dd
an toan cho nguwoi lao dong.

Theo danh gia tai nguyén tri¢ lwgng giai doan
2019-2023 cua Vién Khoa hoc cong nghé mo, tri

lwong than nhap khau cé diéu kién ap dung co gidi
héa déng bd toan Tap doan khoang 30 triéu tan;
trong do, trir lwgng than nhap khau cé diéu kién ap
dung co gidi héa ndng (cong suét hon 1 triéu tan/
nam) la 5,2 triéu tn; co gidi hoa trung binh (cong
suat tir 500.000 - 1 triéu tAn/ndm) khodng hon 12
triéu tan; co gi¢i hda nhe khoang 11,5 triéu tan,
chiém 41,5% trir lwong than cé diéu kién co gidi
héa déng bo...

Ban Ky thuat cong nghé Mé cho hay, do tri
lwong than nhap khau khai thac co diéu kién co gidi
héa déng bd hang nhe la rat Ién, nén can cé danh
gia nghién ctru va dé xuét cong nghé hop ly dé ap
dung ngay trong thoi gian toi.../.

Theo bnews.vn

Tiép tuc didy manh tii co cAu doanh nghiép

Nim 2020 la ndm cuéi thwe hién Dé dn tdi co ciu
doanh nghiép TKV giai doan 2017-2020 da dwec
Chmh phu phe duyét, Tap doan chi dao cdc don
vi tlep tuc ddy manh tién ¢ dé hoan thanh dé dn
da dé ra.

TKV ddy manh tai co cdu dé nang cao hiéu
qua hoat déng san xuat kinh doanh ctia cac doanh
nghiép.

Lanh dao Tap doan cho biét, trong nhi*ng nam
qua, TKV da quyét liét chi dao trién khai thwc hién
tai co cAu doanh nghiép trong néi bdé TKV va céac
don vi thanh vién. Mac du con gap phai nhirng kho
khan, vwéng mac nhwng da dat dwoc nhivng két
qua bwéc dau dang khich 1&. D& hoan thanh dé an
da dé ra, Tap doan yéu cau cac cong ty con, don vij
trre thudc Tap doan tang cwdng chi dao, thuwc hién
day manh coéng tac tai co cdu doanh nghiép dap
&ng dugc yéu cau.

Cong tac tai co cAu doanh nghiép nam 2020 tap
trung vao nhirng nhédm céng viéc nhu: Tiép tuc quan
triét sau sac nhirng muc tiéu, quan diém, nhiém vu,
gidi phap vé tiép tuc tai co ciu, déi méi va nang cao
hiéu qua hoat dong cta doanh nghiép; thwc thi cac
bién phap déng bd nham tiét giam lao dong, ha gia
thanh san xuét, nang cao nang suét lao dong, nang
Iwc canh tranh va hiéu qua hoat dong cltia don vi;
cac don vi thudc dién chuyén ddi, sap xép té chirc
lai theo D& an day nhanh tién dd chuyén déi, sap
xép, t6 chirc lai theo quy dinh; cac don vi da duwoc
thédng qua dé& an khan trwong thuc hién cac nhiém
vu dé& hoan thanh dung tién d6 da dwoc dé ra trong
nam 2020 v.v.

H.H



Vién Khoa hoc Céng nghé Mo - Vinacomin

Ap dung Céong nghé dao 10 bang may
dao 10 EBH45 tai Cong ty Co phan
than Vang Danh - Vinacomin

Dé dap vrng yéu cau tang nhanh toc do dao lo, cung
voi viéc ap dung tién b ky thudt vao san xudt, Vién
KHCN M6 di két hop véi Cong ty than Vang Danh
nghién ciru dp dung CGH trong dao 1o dé ting toc
dé dao 16 than lén tiv 1,2 dén 1,5 lan.

Vién KHCN Mé da phdi hop véi Cong ty than
Vang Danh 1ap Bao cao Kinh té Ky thuat Dy an
“Dau tu thiét bi méy combai dao 1o -Céng ty Cé phan
than Vang Danh—Vinacomin” vé&i muc dich xac dinh
phwong an ky thuat, cong nghé va tbng mrc dau tw
dé trién khai dy an.

Theo dy an duwogc lap: Cong ty Cé phan than
Vang Danh - Vinacomin 1a chd dau tw, truc tiép
quan ly va thyc hién dw an; Vién Khoa hoc Céng
nghé Md - Vinacomin & Co quan tw van, thyc hién
nhiém vu lap bao cdo kinh té - ky thuat; Tap doan
Coéng nghiép Than - Khoang San Viét Nam la don
vi chti quan, thdm dinh dy an.

Khéi lwong mét 16 cin dao cta Coéng ty than
Vang Danh theo ké hoach dén nam 2023 va dv kién
trong cac nam tiép theo la rat 16n, trung binh khoang
33.000 m/nam. Kha nang dao 106 than hién nay theo
céng nghé tha cdng, khoan né min cé ndng suét
thap, tbc do dao 16 cham tir 60 + 80 m/thang sé kho
dam béo yéu cau vé dién san xuét theo yéu cau
nang cao san lwong ctia Cong ty. Nhivng yéu cau
thuc té trén day doi hdi phai nang cao nang lwc dao
|6 cha Céng ty than Vang Danh va giai phap hiéu
qua dé dat dwoc muc tiéu trén 14 dau tw ap dung
may combai dao |0 v&i giai phap ky thuat cobng nghé
dao chéng 16 dap ng kip thdi cho viéc chuan bi
dién phuc vu san xuét tai mrc -175 t&r ndm 2019 va
cac nam tiép theo.

B4o cao Kinh té Ky thuat dwa ra 3 phwong an:
1) St dung may dao 16 EBH45 (loai canh tay kéo
dai) chét tai bang dau khau két hop tay vo tich hop
trén may dao 16 EBH45, dd tai 1én ciu truyén tai va
dwoc db lén mang cao, bang tai hodc xe goong;
2) Sir dung may dao |6 EBZ75, chat tai bang tay
vo tich hop trén may dao 16 EBZ75, db tai lén cau
truyén tai va dwoc db |én mang cao, bang tai hoac
xe goong; 3) St dung may dao 16 da nang NSU 1E
- P1 (may khoan gwong, nd min thi cong) xuc bang
gau xuc tich hop trén may dao 16 da nang NSU 1E
- P1, @6 tai 1én cau truyén tai va dwoc db Ién mang
cao, bang tai hoac xe goong. Sau khi danh gia hiéu

qua cla tirng phwong an, da lwa chon so d6 cong
nghé sir dung may dao |16 EBH45 do cé nhiéu wu
diém va phu hop véi cac yéu cau ma thiét bi dao 1o
can dap ng. Téng mirc dau tw méi cho cong trinh
(1 day chuyén may combai dao 16) khodng 14,5 ty
dong.

Theo b&o cdo cta Coéng ty than Vang Danh vé
viéc ap dung may dao 16 EBH45 ngay 17/12/2019,
Céng ty dang trién khai cho L6 DVTG +105 cho
1-4-1 Giéng Vang Danh mirc +0/+105, c6 chiéu dai
L=600m, tiét dién Sd - 13,4m2, trong than c6 dé
ctrng f=1-3 véi so d6 cong nghé nhw hinh dwéi day.

Monoray

So d6 céng nghé dao Io va hinh énh may
dao lo EBH45

May dao |16 EBH45 da dwgc dwa vao hoat dong
chinh thtre tir 13/11/2019. Sau thoi gian 01 thang
thi cong tinh tr ngay 13/11 dén13/12/2019 da dao
dwoc 117m 16 vwot 12m so véi thiét ké (95m/thang).
Téc d6 dao trung binh 4,9m/ngay, cao nhét 6,3m/
ngay va thap nhat 2,1m/ngay. Nang suét lao dong
binh quéan 0,23m/ngudi/ca, vwot 0,02m/nguwdi/ca
so vo&i thiét ké.

Theo sé liéu mé&i nhét, trong thang 02/2020 Céng
ty than Vang Danh da dao dwgc 106m 10 str dung
may dao |6 EBH45. Cac don vi trong Tap doan TKV
da t6 chirc nhiéu doan thdm quan, hoc tap kinh
nghiém ap dung céng nghé mai va moét sé don vi
cling mong mudn dwoc dau tw ap dung cho don vij
minh, cu thé la Céng ty than Méng Dwong da phdi
hop cung Céng ty CP Tw van dau tw than Udng Bi
lap dw an dau tw may dao 16 EBH45. Ban than Céng
ty than Vang Danh ciing dy dinh sé& dau tw thém
mot may dao 16 EBH45 dé phuc vu cho cong tac
san xuat cia mo.

b.T.
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