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1. batvan dé

Trong nhitng ndm gan diy quy mé san xuit
clia cac mo than hadm 160 ving Quang Ninh ngay
cang dwoc mo rong, do sau khai thac cia cac mé
cling ngay cang tang va mot hién twong khac
thwong la chdy cac via than xuat hién. Cac vu chay
cac via than xay ra cht yéu & cac moé ham 1o viing
DPong Triéu - Udng Bi. D6 la cic vu chay & via 24
mo than Hong Thai; chdy via 12 Trang Khé thudc
Cong ty Udng Bi; chdy & via 5 mo than Khe Chudi,
xi nghiép than 91 - Téng Coéng ty Déng Bac. Hién
twong chdy cc via than & trén dwoc khang dinh 1a
than tw chay hodc con goi la chdy noi sinh. Chay
ndi sinh la mot trong nhitng hiém hoa ritlém & cac

*Tdc gid lién hé.
E-mail: tranxuanha@humg.edu.vn

mo than hdm 10 vi sdn pham cla cac vu chay la
phat sinh ra hang loat cac khi doc nhw CO, CO,,
v.v... d6ng thoi la nguyén nhan giy ra cac vu no khi
no bui va ton thit tai nguyén.

2. Tinh hinh than tw chdy & mo6 ham 1o vung
Quang Ninh

2.1. Tinh hinh than tw chdy & mét s6 mé ham
Io

2.1.1. Chdy & mé than Hong Thdi

(' mé than Hong Thai, khu vic Pong Triéu -
Uéng Bi, da x4y ra hién twong than tw chay lién tuc
trong nhiéu nam, tr thdng 5 ndm 2004 dén thang
11 nam 2013, & nhiéu khu vuc va via than khac
nhau (Tran Xuin Ha va nnk, 2012) cu thé la:

- Chay & via 24: Via 24 c6 chiéu diy trung binh
tir 2,0+25m. Chiéu day trung binh riéng than la
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1,9m c6 1+ 516p da kep goc doc trung binh 350

Lan 1: Pam chay dwoc phat hién vao ngay
24/5/2004 & phia sau 10 cho cda 10 song song
chin mirc +204, ting +200++280.

Lan 2: Ngay 28/8/2004 phat hién khéi & 1o
doc via +320 d4u hiéu cia mot ddm chay mdoi
thudc khu vuee 160 cho mire +280++320, via 24.

Lan 3: Ngay 17/5/2005 xudt hién dam chay
& khu viee 10 cho mirc +240++280

Caclan khac tai via 24 cac vu chay tiép tuc xay
ra vao nam 2008, nam 2009 & khu vurc 10 cho.

Cac vu chay & via 24 déu duogc xiv ly trén cor
s& xay dung twong cach ly viing chdy, két hop bom
Kkhi nito vao khoang da khai thac sau 16 cho.

- Chay via 12, Trang Khé: Via 12 c6 chiéu day
dao dong trong khoang 0,55+2,53m, trung binh
1,37m, c6 1+5 16p kep, goc d6c trung binh 420,

Ngay 3/9/2013 da phathién ddm chay tai ndc
dwong 10 xuyén via mirc -150 cit qua via 12 & bén
phai theo hwéng tir ngoai vao.

DbEé xtr Iy ddm chdy, Trung tAm Cip clru md
cung mo da do bé tong doan 10 di qua via than, roi
xay twong cach ly va phun khi nito vao viing sau
twdng chan.

2.1.2. Chdy & mé Khe Chudi, Céng ty than 91 - Téng
Céng ty Ddng Bdc

( mé than Khe Chudi, cho dén nay da xay ra
04 14n chay via 5 vao cAc nim 2008 va 2011.

Via 5 c6 chiéu day thay déi tir 0,27+15,93,
trung binh 4,51, chira tir 1 dén 16 16p da kep, goc
déc trung binh tir 10+149,

Lan 1: D4u hiéu cia chay via 5 nim 2007
dwoc phat hién vao ngay 28/1/2007 tai khu vuc
10 chg mirc +370++390 khi cdng nhan thiy dau
d4u, chéng mit, ham lwong khi doc CO cao.

Giai phap xt ly dam chay dworc thwe hién nho
xay dung cac twong cach ly & cac vi tri can thiét.
bén ngay 10/3/2007 ddm chay coi nhw dwoc dip
tat va 1o chg' mirc +370++390 hoat dong trd lai.

Lan 2: Pam chdy dwoc phat hién vao ngay
13/8/2007 tai via 5 mirc +370++413 khu Trung
tAm khi phat hién néng d6 khi déc cao thoat ra tir
khu vy da khai thac cli mirc +378/10 via.

Lan 3: Ngay 8/5/2008 lai xuit hién ham
lwgng khi doc cao CO tai via 5 mirc +370++413
khu Trung tam.

Lan 4: Pam chdy dwoc phat hién vao ngay
12/6/2011 & 10 song song dau (mic +370) cua lo
cho +300++370 va cach 10 chg khoang 30m. Pam

chay da dworc xtr ly nho xay dung cac twong cach
ly khu vire 10 cho.

2.1.3. Chdy & cdc mé than hdm [0 khdc.

Ngoai hién twong than tw chay & cac via 5, via
12 & cdc mo than hdm 10 ving Dong Triéu - Ubng
Bi thi hién twong nay ciing xay ra & phin via 6C,
murc -35, khu Lo Tri - Cong ty than Thong Nhat
ngay 5/3/2011 va & via 11, mic -35, ngay
19/3/2011 Cong ty than Ha Lam.

2.2. bdnh gia kha ndng than tw chdy ¢ cac mo
than ham Io viing Qudng Ninh

Cho dén nay van con qua it cAc cong trinh
nghién ctru vé tinh ty chay ctia than & cic m6 ham
10 viing Quang Ninh. Két qua nghién ciru m&i nhit
duwogc thuce hién béi tip thé cac chuyén gia vé mo
ctia Vién Khoa hoc Cong nghé mo - TKV, qua bé tai
cip nha nwéc “Nghién ctru danh gia tinh tw chay
cua than va dé xut cac giai phap ky thuit cong
nghé phong ngira tw chdy & cic mo than ham 1o
Viét Nam” (Nghién ctru danh gia tinh tw chay cta
than va dé xult cac giai phap ky thuat céng nghé
phong ngtra tw chdy & cic mé than ham lo Viét
Nam, 2015).

Dwa vao chi s6 niang lwong hoat héa (E,
KJ/mol) va chi s0 tw chdy (Sz, °C/phut) theo cach
cda Ba Lan phan loai tinh tw chay ctia cac via than
(Nghién ctru danh gia tinh tw chay cta than va dé
xudt cac gidi phap Ky thuit cong nghé phong ngira
tw chay & cadc mo than him 1o Viét Nam, 2015).

Vién Khoa hoc Cong nghé mé - TKV da phan
loai tinh tw chdy cia mét s6 via than & mot s6 mé
vung Quang Ninh theo Bang 1.

Theo cich phan loai ctia Nhat Ban thi tatca cac
via than déu cé kha niang tw chay vi than la chat
chay c6 kha nang 6 xy hoa va tich nhiét (Nghién
ctru danh gia tinh tw chay cta than va dé xut cac
giadi phap ky thuat cong nghé Viét Nam, 2015). Do
dé6 cac via than dwoc phan loai theo kha nang chay
manh hay chay yé&u hodc dé chay hay khong dé
chay. Cach phéan loai nay dwgc gi¢i thiéu nhw Hinh
1.

Xuat phat tir quan diém nay va dua trén két
qua nghién ctru dwgc gidi thiéu trong Bang 1, c6
thé khang dinh rang: cac via than & mé ham lo
vung Quang Ninh déu c6 tinh tw chay, song da s6
déu thudc vao loai c6 tinh tw chay thip va trung
binh.
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3. Nguyén nhin than ty chay & mo6 ham 1o

3.1. Nguyén nhdn tw chdy & mé ham lo

Than tw chay la mot hién twong 6 xy hoa cta
n6 khi hip phu 6 xy trong khong khi mo va lam

35

tang nhiét do cda than 1én dén 80°C. Khi virgt qua
nhiét do nay sé xay ra qua trinh ty chay.

Bdng 1. Bdng phdn loai tinh tw chdy ctia cdc via than & mé hdm lo ving Qudng Ninh

3.2. Cdc yéu té anh hwéng dén tinh tw chady
ctia than & mé ham Io.
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TT! Ténmé Ténvia | Chiso tw chdy | Nanglwong hoat | Phin loai than| Kha nang tw
than Sza (°C/phut) hoéa (KJ/mol) tw chay chay cua than
1 |HaLam 10 4,18 54,99 II Thap
10 3,21 47,45 II Thap
2 |Hong Thai 18 4,31 52,06 II Thap
24 4,06 54,77 II Thap
3 |Khe Cham 12 2,01 36,04 I11 Trung binh
4 |Vang Danh 8 1,15 25,63 11 Trung binh
5 |Mao Khé 9 1,96 28,65 I11 Trung binh
14 3,03 64,15 II Thap
6 |Quang Hanh 6 3,29 40,62 I11 Trung binh
7 2,71 42,12 I11 Trung binh
7 | Thong Nhat 6 531 47,75 II Thap
8 [Congty 91l 5 4,60 54,77 I Thap
9 |Dwong Huy 6 3,50 54,09 Il Thap
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Hinh 1. Biéu db xdc dinh qud trinh 6 xy héa ctia mdu than theo cdch phan loai ctia Nhdt Bdn
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Kha ndng tw chay cua céc via than trwdc hét
phu thuéc vao dac diém tw nhién cta than, tiép
theo phu thudc vao hang loat yéu t6 mo - dia chat
va ki thuat cong nghé mo.

3.2.1. Cdc yéu té M6 - Pia chdt cia via than

Cac yéu t6 mo - dia chat chi yéu cta via than
bao gom (Tran Xuin Ha va nnk, 2012; Pham Van
Huyén, 2015):

- Mirc do bién chat cda than: Cac céng trinh
nghién ctru da chirtng minh rang do bién chit cua
than cang cao thi tinh tw chay cang thip.

- Thanh phan thach hoc ctia than: Thanh phan
thach hoc ctia than bao gom durit, pyrit, vitrit,
phuzit c6 dnh hwdng dang ké dén tinh tw chay cta
than. Trong d6 vitrit va pyrit c6 vai tro rat quan
trong. Pac biét la vitrit.

- P6 4m cha than: Than c6 d6 4m 16m sé c6
hoat tinh cao, c6 kha ning hap thu 6xy cao dan dén
kha nang tw chay cao

- Chiéu day via than: Kha ning tw chay ctia cac
via than day luén 16n hon viamong hodc day trung
binh khi tién hanh céng tac khai thac.

- G6c doc cia via than: Goc dbc cda via than
cting anh hwdng dén tinh tw chay cta via than. Via
cang ddc thi cang dé dé lai nhiéu khoang tréng &
vung da khai thac va & day sé xay ra hién tuwong
0xy héa than manh hon do cé nhiéu 6 xy.

- Anh hwéng cta da vach: Kha ning xay ra
chay noi sinh s& 1ém hon khi da vach via virng chic
so v&i cac via than c6 da vach mém yéu. Diéu nay
dugrc giai thich 1a do cac tru than bao vé doc cac
duong 10 dé bi vér vun va tao nhiéu khe nirt, nhat
12 & cac via day, tao diéu kién 6xy hoa than dé chay.
3.2.2. Cdc yéu té cong nghé

- Cong tac m¢ via gop phian dang ké vao viéc
han ché kha niang chay ndi sinh. Cu thé 1a & cic mo
via than cé kha nang tu chay cao thicac duwong 1o
m& via cin dao trong da.

Thoi gian chuln bi rugng mé cang dai thicang
dé x4y ra chay noi sinh.

Cac yéu to lién quan dén cong tac khai thac
nhw hé théng khai thac quyét dinh kha nang khai
thac hét than, ap lwc mo, so d6 thong gié khu khai
thac, thi tw khai thac, hwdng khai thac va thoi gian
khai thac c6 anh hwéng 1én dén kha nang chay noi
sinh ciia mo.

- Anh huéng cia ché d6 thong gié chung clia
mo déi véi cac via than 6 tinh tw chdy cao can st

dung phwong phap thong gi6 ddy nham tranh gi6
sach ro nhiéu tir mat dat vao khoang da khai thac.

Ha 4p chung ctia mé cin <200mm H20 nham
tranh ro gi6 qua cac khodng da khai thac va so do
thong gié khu khai thac phai 1a so d6 thong gié
hinh chit U.

4. Cac giai phap phong chdng than tw chay &
mo ham 10
4.1. Gidi phdp chung vé mé via

- O nhitng via day va trung binh, & cac via than
c6 tinh tw chay cao, dwong 10 mé via va chuln bi
can dao trong da.

- Lo xuyén via & nhitng via than c6 tinh tw
chdy cao cin phai d6 bé tong doan 1o di qua via it
nhit 3m vé hai dau doan lo.

- Goc tao thanh gitra dwong 16 va via than cling
nhu clia hai dwong 10 cit nhau dao trong than, &
céc via than c6 kha nang tw chay cao, can phai lén
hon 60° d€ loai trir sw nitt né cta khoi than gitra
ching.

- Cac duwong 16 dao trong than khéng dwoc
dirng lai hon 3 thang.

- Cac tru than bao vé doc hai duwong 10 song
song phai c6 chiéu rong 16n hon 10 m nham tranh
tru than bi nitt né.

- O nhitng via than c6 kha ning tw chay cao
nén st dung vira xi mang cat c6 phu gia dong két
nhanh hodc phun héa chit Procem C (nhép tir
nuwédc ngoai) 1én bé mat than cda cac dwong lo dao
trong than (Bo Cong thwong, 2011; Tran Xuin Ha
vannk, 2012; Pham Van Huyén, 2015).

- O nhitng via than c6 kha ning tw chay cao
nén st dung vira xi mang cat c6 phu gia dong két
nhanh hodc phun héa chit Procem C (nhép tir
nuwéc ngoai) 1én bé mat than cua cac duwdong 1o dao
trong than (B6 Cong thwong, 2011; Tran Xuin Ha
va nnk, 2012; Pham Van Huyén, 2015). Cac giai
phdp trén can phai dp dung ngay v&i cac mo da xay
ra chay ndi sinh, nhw mé Hong Thai, mé Khe Chudi,
cling nhw & cac mé than cé kha nang tw chay cao:
Mao Khé, Vang Danh, Ha Lam, Thong Nhat, Khe
Cham, v.v...

4.2. Gidi phdp vé céng nghé khai thdc nham
phong ngira than tw chdy

Cac gidi phap ky thuét cong nghé can 4p dung
doi véi cac via than c6 kha nang tw chay cao bao
gom (B6 Cong thwong, 2011; Tran Xuan Ha va nnk,
2012; Pham Van Huyén, 2015).
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Hinh 2. Lo cho véi cdc bao cdt xép thwong ky

- Khai thac cac via than phai tir vach sang tru.
Khi khai thac déng thoi nhiéu via & cing mot mirc
thi phai khai thac via trén trwéc, via dudi sau. Lo
cho ctia via ndm trén can di trwdc 10 cho via nam
dwdi it nhit bang 2 1an budc sap d6 cha vach co
ban.

- B6i véi cac via than c6 tinh tw chay can st
dung phwong phap chén 1o toan phan hodc cé
tirngphan khoang da khai thac. Vi du giai phap
chén 10 ban phan da dworc ap dung & via 24 Trang
Khé (m6 Hong Thai) tir nam 2006 dén nay. So do
b6 tri bao cat dugc gidi thiéu trén Hinh 2. Cac bao
cat dwoc xép theo chu ky 1 thang, twong tng tién
do ctialo cho'la 30m.

- St dung khi nito phun vao khoang da khai
thac phia sau 16 chg, cach 10 cho khoang 20+90m.
Vi day l1a khu vuce toc do gié nho, tir 0,2+10cm/s,

nong do 6xy la 5+18%, cho nén c6 kha ning xay ra
qué trinh 6 xy hoa than manh nhit dé xay ra chay
mo.
4.3. Gidi phdp vé théng gio

(' cac md c6 kha ning chay noi sinh cao can
ap dung ché do thong gié hop ly. Cu thé la phwong
phap thong gi6 can ap dung la thong gi6 diy hoac
hén hop. Phai ddm bao lwong gié du theo yéu ciu,
song ha ap chung ciia mé phai <200mm H;0. Giam
lwong gié ro qua khodng da khai thac téi mirc do
toi da.

4.4. Giai phdp chéng chay

Dbé xtr Iy cac dam chay trong mo than ham 1o
c6 thé ap dung gidi phap sau (B6 Cong thwong,
2011; Tran Xuin Ha va nnk, 2012):
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- Dap chay bang phwong phap truc tiép:
Phuong phap nay chi c6 thé 4p dung khi dam chay
trong pham vi hep va c6 kha nang tiép cin; khi d6
c6 thé dap chay bang phun nwéc, phun hda chat
chdng chay...

- Phwong phap dip chdy gian tiép: Nho xay
twdng cach ly toan bd vung chay.

- Phwong phap dap chay hdn hop: Nho cach
ly viing chay bang cc twong chan cach ly va bom
khi ni to, cacbonic, bom bun hodc bom hoéa chit
vao vung chay.

Déi véi cadc mo than hdm 16 viing Quang Ninh
giai phap thi hai va thix ba da dwgc ap dung phd
bién va hiéu qua nhat.

5. Két luan

Tl nhitng vin dé da trinh bay & trén cé thé
rut ra mot s6 két luan chinh nhw sau:

- Tr hon 10 nam qua, hién twong chay noi
sinh & mdt s6 md than viung Quang Ninh da
thwdong xuyén xuit hién.

- Véi két qua phan tich xac dinh tinh tw chay
cta than thi cac via than & cic mé ham lo ving
Quang Ninh da s6 déu thudc loai c6 kha nang tw
chay tir loai thap dén trung binh.

- D€ gidm t6i da kha nang tw chdy cuia cac via
than & mo6 ham 106 cin ap dung triét dé cac giai

phap phong ngtra va chong chidy nhw di dwoc
trinh bay & trén.
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Coal Fire in Quang Ninh Underground Mines: Causes and Solutions
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Over the years, coal mine fires in Quang Ninh have occurred more frequently. This generates a
series of toxic gases that affect seriously to the safety of the mining operations. This paper conducts
a brief description of underground mine fires in some areas of Quang Ninh over the past ten years.
Then, some methods from Poland and Japan are presented to predict of the ability of coal fire. Finally,
general preventive measures and appropriate fire protection are proposed.
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