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TOM TAT

Chay, né bui than la mét vén dé vod cung nghiém trong va luén ludn tén tai nguy co xay ra trong
cac mé khai thac than hdm 10. Viéc xac dinh cac thdng sé co ban vé tinh chét chay, né cda bui than
cho phép chiing ta danh gia rdi ro khi sén xuét va luya chon céc bién phap cén thiét dé phong chéng
hiém hoa nay. Mét trong nhing théng sé lién quan truc tiép dén nguy co chay né bui than 1a nhiét do
bat chay thdp nhét cda bui than. Trén co sé& cac két qua thi nghiém véi mau bui than 18y tai via 2 mé
Cé Kénh Cbng ty Cé phan khoang san Kim B6i, tAc gid da xac dinh duwoc nhiét do bat chay thdp nhat

cda bui than cda via 2.

Tir khoa: Nhiét d6 bat chay, C6 Kénh, D6 tro, Chét béc, An toan, Khai thac mé, Oxy (Oz)

1. DAT VAN BE

Trong khai thac than ham 16 bui than dwoc
hinh thanh trong hau hét cac cong doan san
xuét: khau than 16 cho, dao 16, van tai...Chay,
nd bui than trong hdm 16 gay ra hau qua rat
nghiém trong, pha hiy coéng trinh md, ton that
nhan mang, dinh tré san xuét.

C6 ba diéu kién can thiét phai dién ra dong
thoi gay ra mét vu chay bui than do la: Bui than,
ngudn nhiét (Itra), va Oxy. Nhirng diéu kién trén
hinh thanh ba dinh cGa tam giac chay. Bang
cach loai bd b4t ky moét trong cac didu kién nay
thi vu chay bui than sé& khéng thé xay ra. Vi du,
néu cé rat it hodc khéng c6 ham lvgng 6xy, mot
ngudn nhiét (Ira) va ngudn nhién liéu bui than
sé khong thé xay ra mét vu chay bui than.
Twong tw nhw vay, néu khdng cé ngudn nhiét
(Ira) va c6 sdn ndng dd dxy va ngudn nhiéu liéu
bui than thi cling khéng thé gay ra vu chay bui
than. [2]

DPé ngan ngtra va gidm thiéu cac thiét hai do
chay, nd bui than gay ra, mét trong nhirng théng
sb quan trong can xac dinh: nhiét dd bat chay tdi
thiéu cda bui than. Theo dé, nhiét do bat chay
t6i thiéu cua bui than 1a nhiét dd ma bui than bat
dau chay hoac bat diu phat ra khi dét trong méi
trwong khéng khi, gia tri thwéng nam trong
khodng tlr 600°C dén 800°C tuy thudc vao loai

than va cac diéu kién cu thé. Hién nay, trong
nganh md Viét Nam chwa cé quy dinh vé viéc
xac dinh nhiét d& bat chay clia mau than. Cac
thi nghiém va két qua thi nghiém dwoc xac dinh
dwa trén tiéu chuadn ASTM E201-15[1].

Trong bai bao, cac tac gia gi¢i thiéu phuwong
phap thi nghiém va tinh toan nhiét do bat Ira tdi
thiéu cla bui than tai via 2 mé C6 Kénh - Céng
ty ¢6 phan khoang san Kim Béi.

2. KHAI QUAT DAC DIEM DIA CHAT - CONG
NGHE MO CO KENH

Mé C6 Kénh Céng ty ¢ phan khoang san
Kim Boi c6 gia tri cong nghiép véi tdng triv
lwong c6 thé huy dong vao khai thac gan 5 triéu
tAn tap trung & 11 via than (1a, 1, 2T, 2V, 3T,
3V, 4 5a, 5T, 5V, 6). D& m& via khai thong
Cong ty cho dao cap giéng nghiéng tlr méat bang
san cong nghiép murc +5,0, hé théng cac dwong
16 xuyén via va 16 thwong. Cac so dd cong nghé
khai thac &p dung tai mé Cé Kénh: Hé théng
khai thac cot dai theo phwong, chéng git 16 cho
bang cot thuy lwc don, khdu than bang khoan nd
min; Hé thdng khai thac 16 doc via phan tang
(DVPT), kh&u than bang khoan né min, chéng
gitr 16 cho bang gia thay lwc; Hé thdng khai thac
budng thwong chéo (KB) ), khdu than bang
khoan né min. Céng ty lwa chon so' dd théng gié
hat, gié sach dwoc hat tir clra 16 Giéng chinh
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murc +5/-180 va giéng phu mrc +5/-180 qua hé
thdbng ham tram, 16 xuyén via, doc via, 16
thwong... Gié thai tlr cac ho tiéu thu gio qua hé
thdng ham tram, 16 doc via, 16 xuyén via, giéng
gio mirc -100/+5 t&i tram quat gio chinh dat tai

ctra 16 giéng gid6 mrc -100/+5 khu md. Mé Cb
Kénh xép hang | theo khi mé tan nam 2023. Xép
hang mwc d6 nguy hiém vé khi mé tan nam
2023 nhw trong Bang 1 [2].

Bang 1. Bang xép hang mé theo khi mé tan nam 2023

. \ . . Do thoat khi Do chira khi | Xép hang theo
TT V'alz(hh;'"'o I\tllhu;(é I?:;' twong doi tw nhién QCVN
: (M3 Tng.0) (M3Tke) 01:2011/BCT
1 |Viaz2 -180/-100 0,180 0,03749 I

3. THONG SO CHAY NO CUA BUI THAN

Bui than Ia cac hat rdn nhd co kich thwéc <
500 um c6 thé ton tai trong khong khi mét thoi
gian va tir tir I&ng xubng dwéi trong lwong cla
chung. Bui than cé thé chay, phat sang hodc tao
thanh hén hop nd véi khdng khi trong diéu kién
khi quyén. Cac théng sb chay, nd bui co ban
can xac dinh dé phong ngira chay, nd bui than
(triét tiéu bui, cach dién, v.v.):

- Pmax [bar] - Ap suét nd I1&n nhat do duwoc
trong qué trinh nd hén hop bui-khdng khi trong
thé tich kin (khi quyén nd). Gia tri clia théng sb
nay phu thudc vao ap suét ban dau.

- (dp/dtymax [bar/s] - Mirc tang t6i da cuia ap
suét nd trong méi trudng nd trén mot don vi thoi
gian. Thong sb nay xac dinh «ddng lwc hoc» cla
qua trinh nd bui va trén co s& gia tri nay c6 thé
tinh toan hang sé (Kst).

- Kst [bar*m/s] - Hang sbé bui la co s& dé
phan loai bui nd.

- DGW [g/m3 | - Giéi han nd dudi. Thuat
nglr nay dwoc st dung dé xac dinh néng d6 nhé
nhét cta bui nd véi khéng khi ma tai d6 mét vu
nd sé xay ra. Dwéi gia tri nay hén hop bui véi
khéng khi khéng dd ham lwong dé gay nd.

- GGW [g/m3] - Gidi han nd trén 1a néng do
I&n nhét cha bui nb véi khdng khi ma tai d6 mot
vu nb sé xay ra. Trén gia tri nay hén hop bui véi
khéng khi vwot qua ham lwong dé gay nd va
ham lwong 6xy khong di dé xay ra né.

- GST [%] - Nong d6 oxy gii han la ndng
dod oxy tbi da trong hén hop bui véi khong khi
ma khoéng xay ra nd bui.

- MEZ [mJ] - Nang lwong bat Itra téi thiéu
ctia hén hop bui-khéng khi la ndng lwgng phong

tia Ira dién t6i thidu gitra hai dién cuc, sé& dét
chay hén hop bui-khéng khi.

- MTZw [°C] - Nhiét d6 bat Itra téi thiéu cla
|&p bui la nhiét d6 téi thiéu cda thiét bi 1am néng
ma trén dé 16p bui sé béc chay.

- MTZo [°C] - Nhiét do bét Ikra tbi thiéu cta
dam may bui la nhiét do tdi thiéu ma tai d6 dam
may bui béc chay véi nhiét do va khi quyén da
biét.

4. THi NGHIEM XAC DPINH NHIET PO BAT
LU’A TOI THIEU CUA BUI THAN
4.1. Phwong phap thi nghiém

Phwong phap th&r nghiém dwoc moé ta nhw
sau: D&t tAm kim loai c6 kha nang dan nhiét tét
(d@dng) 1én phia trén 16 gia nhiét (nhiét do diéu
chinh dé&n 1000 °C). B4 tri 02 sensor nhiét do dé
do nhiét d mau bui than va nhiét do tdm kim
loai. Sensor do nhiét & mau bui than cach bé
mat kim loai 2,5-2,6mm, sensor con lai dé sat
tAm kim loai. Pwa lwong than cé c& hat dwdi
500um [én trén tAm kim loai, chiéu day 1&p bui
than la 1,5 cm, xem hinh 1.

Gia nhiét cho tAm kim loai va quan sat nhiét
do ctia 02 sensor & thiét bi do nhiét do. Piém
nhiét dd ctia mau bui than cat nhiét do cta tdm
kim loai dwoc coi la nhiét do bat Itra téi thiéu cla
mau bui than.

Sensor do

nhiét 46 bui
Sensor do nhiét

\ / d6 tam kim loai
Tam kim loai dan nhiét

Lép but

Vong thép git¥ bui

.
7 e

Thiét bi gia nhiét|

S S S S

Hinh 1. Nguyén ly thwe hién phwong phap
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4.2. Két qua thtr nghiém

Cong tac thyc hién thi nghiém dwoc tién
hanh nhw sau: Mau than lay tai via 2 mé Cé
Kénh dwoc tién hanh gia cong phan tich xac
dinh thanh phan chét béc, d6 tro, dd 4m...va gia
céng dé phuc vu thi nghiém xac dinh diém bat
chay.Céc budc tién hanh thtr nghiém:

1. Bat va lam noéng tdm déng gia nhiét da
chira mau bui than;

2. Bat thiét bi ghi nhiét d8, diéu chinh nhiét
dd gia nhiét theo thdi gian 20 phat/lan;

3. Quan sat bui than trén tAm gia nhiét va
nhiét do hién thi trén thiét bj ghi nhiét do;

4. Két thuc tho nghiém khi c6 hién twong
mau bui than xdy ra chay déng thdi dwong biéu
dién nhiét & mau bui than va tdm ddng trén
thiét bi ghi nhiét dd cat nhau. Biém cat nhau cho
phép xac dinh nhiét d6 bat Ilra tbi thiéu cta bui
than.

DPé xac dinh nhiét do bat Itra toi thiéu cla bui
than via 2 mé Cb Kénh Céng ty c6 phan khoang
san Kim B6i, nhom tac gia tién hanh thi nghiém
véi 03 mau than. Cac két qua thi nghiém nhw
sau:

4.2.1 Thi nghiém ngay 15.9.2023

MAu than thi nghiém: D6 tro 32%, Chéat bbc:
4.4%: Chiéu day Iép bui than: 1,5cm; C& hat
<500pum

1000
900
800
700
600

500

Nhiét do, oC

Bang 2. Két qua thi nghiém xac dinh diém
bat chay cua than

Théi | Nhiét do Nhiét do
gian, | tam dong, | mau than, | Ghi Chu
phat °C °C
0 28,6 28,5
20 31,4 31,0
40 43,1 40,4
60 58,6 53,9
80 84,7 75,0
100 121,6 105,1
120 183,1 164,5
140 239,7 208,9
160 289,7 266,2
180 365,5 337,2
200 436,5 409,1
220 507,1 503,0
240 596,2 592,4
260 668,9 673,0
280 739,6 741,5

Diém bat chay cia mau bui than via 2 thi
nghiém ngay 15.9.2023 xac dinh dwoc 618°C,
xem hinh 2.

618C,”
) -

400
300 ——Nhiét d¢ tam dong. oC
200 Nhiét dd mau than, oC
100
— -l
0 =
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

Théi gian, phit

Hinh 2. Biéu d6 hién thij nhiét do bat Itra t6i thiéu cta bui than

4.2.2 Thi nghiém ngay 29.9.2023

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.02, Ne 03, 2024



TAP CHi KHOA HOC VA CONG NGHE QUI, TAP 02, SO 03, 2024 KH TRAI DAT & MO
MAu than thi nghiém: D6 tro 32%, Chét béc: 100 1470 1213
4,5%; Chiéu day I&p bui than: 1,5cm; C& hat ’ ’
120 200,0 169,7
<500pm.
Bang 3. Két qua thi nghiém xac dinh diém 140 | 2643 235,7
bat chay caa mau than via 2 tien hanh ngay 160 372,1 342,5
29.9.2023 180 455,1 4257
Thoi | Nhiétdd | Nhiét do .
gian, _tam mau than, g:u 200 521,0 482,0
phut | dong, °C °C 220 582,1 557,0
0 29,0 29,0 240 635,0 641,0
20 33,1 32,7 260 707,0 711,7
Diém bat chay cGia mau bui than via 2 thi
40 37,8 36,2 . N R,
nghiém ngay 19.9.2023 xac dinh dwoc 621°C,
60 48,7 43,5 xem hinh 3.
80 85,4 78,7

Nhiét do, oC

Thiri gian, phut

= Nhiét (5 tam dong, oC

Nhigt & miu than, of

Hinh 3. Biéu db hién thi nhiét do bat Itra ti thiéu caa bui than

4.2.3 Thi nghiém ngay 05.10.2023 60 68,7 63
M&u than thi nghiém: Do tro 31%, Chét bc: 80 78,7 74,3
4,8%; Chiéu day I&p bui than: 1,5cm; C& hat 100 1141 94,1
<500u’m- , ) 120 175,4 160,8
Diém bat chay clia mau bui than via 2 thi 140 244 8 214 7
nghiérp ngay 05.10.2023 xac dinh dwoc 632°C, 160 208 276.8
xemhinh4. - 180 351,3 325,6
phut oC than, °C u 220 505,7 486,9
0 29,6 29,6 240 589,2 582,4
20 334 33,1 260 655,9 657,4
40 414 39,9 280 727,2 730,8
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Nhiét do, oC

= Nhiét @ tam dong. oC

——Nhiét 46 mau than. oC

Thai gian, phit

Hinh 4. Biéu d6 hién thij nhiét do bat Itra téi thiéu cta bui than

3. DANH GIA CAC KET QUA THi NGHIEM, BE
XUAT CAC BIEN PHAP BAM BAO AN TOAN

- Panh gia két qua thtr nghiém:

+ Két qua thtr nghiém cho thy nhiét do bat
chay thap nhét ctia bui than via 2 mé Cb Kénh
Coéng ty cb phan khoang san Kim Boi & mulc
thap, diéu nay cho thay kha ndng béat chay cla
bui than via 2 kha cao.

+ Trong moi trwdng md ham 16 cac va cham
ma sat gilra cac vat kim loai lién tuc co thé sinh
ra nhiét trén b& mat, nhiét dd nay cé thé 1én t&i
750+781°C [2]. So sanh v&i nhiét d6 bat chay toi
thiéu ctia bui than via 2, c6 thé thy nguy co xay
ra chay né bui rat 1&n.

+ Trong qua trinh hoat ddng, mac du cac
thiét bi da dwoc kiém dinh va tuan tha day du
cac quy dinh an toan phong chéng chay nd tuy
nhién cac thiét bi trong mé ludn ton tai nguy co
xay ra sw cb dan dén truyén nhiét ra ngoai vd
cua thiét bi. Néu lwong nhiét nay vwot qua nhiét
dd bat chay tbi thiéu ctia bui than cé thé dan dén
chay, nd bui.

- D& xuét bién phap phong ngtra:

+ Ap dung céc giai phap céng nghé dé giam
sw hinh thanh bui trong cac cdng doan san xuét:
Ap dung khoan wét khi khoan 16 min; St dung
bua nuwéc trong nd min pha than, dao 1d; Lam

wét than, dat da trwde khi xac bbe; St dung hé
théng phun swong dap bui...

+ Kiém tra bui tich tu tai cac vi tri co nguy
co: con lan bang tai, dong co, phan t& quay ...

+ B6 xung bui tro (da voi, dat sét ...) vao bui
than lam tang dé tro cda bui than d&m bdo duwoc
hén hop bui than va bui tro it nhat la 70% dbi
véi mé khéng ¢ khi nd va 80% dbi vai mé co
khi nd.

5. KET LUAN

Két qua thi nghiém da xac dinh nhiét dé bat
Icra t6i thiéu cta bui than via 2 mé C6 Kénh
Cong ty ¢ phan khoang san Kim Béi ndm trong
khoang tr 618 dén 632 °C. Sy sai khac nay c6
thé dwoc xem xét do sw khac biét vé thanh phan
thach hoc trong mau bui than & cac 1an thi
nghiém khac nhau. Khi chay, mau than mau bui
than via 2 mé C6 Kénh Céng ty cd phan khoang
san Kim Bai khong sinh ra khéi hodc rét it khoi.

Mac du dwoc tién hanh trong diéu kién
phong thi nghiém tuy nhién két qua nay co thé
xem xét dé& tham khao trong thuc t& san xuat tai
don vi c6 tinh t&i cac yéu t6 anh huéng, gép
phan giip mé C6 Kénh Cong ty cb phan khoang
san Kim Bo6i dwa ra dwoc cac bién phap phong
chéng hiém hoa lién quan dén chay, nd bui than
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ABSTRACT:

Coal dust fires and explosions are extremely serious problems and always pose a risk in
underground coal mines. Determining the basic parameters of coal dust combustion and
explosion properties allows us to assess the risks during production and select necessary
measures to prevent this hazard. One of the parameters directly related to the risk of coal dust
fires and explosions is the lowest ignition temperature of coal dust. Based on the experimental
results with coal dust samples taken at seam 2 of Co Kenh mine of Kim Boi Mineral Joint Stock
Company, the author has determined the lowest ignition temperature of coal dust of seam 2.
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