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Tém tit: Mot trong nhirng nhom vdt liéu co xu huong tu chady la than mo. Hién tuwong tu chay cua than
da dwoc ghi nhdn trong qud trinh tién hanh khai théc tai mé than Na Dwong (Lang son), Khe Bé (Nghé An),
Lang Cam (Thdi nguyén).... Cdc vu chdy ndy tiém dn nguy co gdy mat an toan, khé kiém sodt va anh hwong
dén cdc hoat déng san xudt ciia mé. Pdc biét lam tang chi phi xir Iy va giam hiéu qua san xudt. Vi 1y do nay,
diéu quan trong la phai danh gia dwoc tinh tw chdy cua than mo de giam thiéu qua trinh tw chay cua no. Noi
dung bai bdo nghién ciru mot sé6 phirong phép xdc dinh tinh tw chdy ciia than.

Tir khoa: tu chady, than mo, phuwong phdp, xac dinh tinh tu chay.

Abstract: Coal is among the groups of materials prone to spontaneous combustion. This phenomenon
has been recorded during mining operations at the Na Duong coal mine (Lang Son), Khe Bo (Nghe An), and
Lang Cam (Thai Nguyen), among others. Such fires pose significant risks, are difficult to control, and
adversely affect mining operations—particularly by increasing mitigation costs and reducing production
efficiency. For this reason, it is essential to assess the spontaneous combustion propensity of coal to minimize
its occurrence. Thus, this article aims to examine several methods for determining the spontaneous
combustion characteristics of coal.

Keywords: spontaneous combustion, coal, method, determination of spontaneous combustion.

1. Pt van dé

Hién nay ¢ Viét Nam da duoc ghi nhan hién
twong tu chay than mo trong qua trinh tién hanh khai
thac tai mo than Na Duong (Lang son), Khe B (Nghé
An), Lang Cam (Thai nguyén) [1].... Su tu chdy ciia cac
via than trong qua trinh khai thac ham 16 1a mét trong
C4C Van dé dugc cac chuyén gia, cac co quan trong linh
vire ¢ong nghé khai thac mo trén toan thé gigi quan tam
nghién ctru va tim cac giai phap ngan chan hién tuong
nay nham cang ¢b an toan lao dong, giam bét rai ro
trong qua trinh khai thac than ham 10 trén toan thé gidi.
Vi vay, viéc “Nghién ctru mot s phuong phép xac dinh
tinh tu chay cta than mo” 1a diéu can thiét.

2. Mgt s6 phwong phap xac dinh tinh tw chay
cua than

2.1. Phwong phdp xdc dinh chi sé Olpinski [2]

a) MO ta phwrong phdp

Dé x4c dinh tinh ty chay cua than, can xac dinh
chi s tu chdy Sz® - 1a téc d6 gia ting nhiét do
(°C/phut) caa than Oxy héa ¢ nhiét d6 237°C, chi sb
tu chay Sz%- 1a téc do gia ting nhiét do (°C/phut) cua
than Oxy héa duoc xac dinh & nhiét @6 190°C. Trén
co s& hai chi s6 trén, xac dinh duoc nang luong hoat
hoa E cua mau than.

Ning lugng hoat hoa E 14 nang lwrong nhé nhat ma
tap hop c&c phan tir cin c6 dé xay ra phan (g héa hoc.
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Chi s6 tu chay Sz, Sz* va nang luong hoat hda
E twong wng véi khuynh hudng tu chay cua than tai
vi tri 1dy miu trong via than khai thac. Trén co s& chi
s6 tu chay va nang luong hoat hoa E c6 thé phan loai
than theo kha nang ty chay.

b) Thiét b; thi nghiém

Thiét bi ESO -1 (hinh 1) duoc s dung dé xéac
dinh kha ning tu chay caa than. C6 thé hién thj cac chi
s6 chéay Sz2 va Sz* truc tiép trén may tinh. Thiét bi nay
can dat trong phong thi nhiém véi nhiét do 20 +5°C,
phia trén c6 chup hut gio, dau ra cua hé théng hit duoc
dan téi khu vuc 6ng thdng gi6 cua phong. Dién ap cap
cho thiét bi 12 220V, tan s6 50Hz va co tiép dat.

Hinh 1: Thiét bj ESO-1 xdc dinh chi sg tir chay Sz2
va nang luwgng hogt héa E.
c) Trinh tu thi nghiém
Mau than sau khi lay tai guong 10, duoc gia
cong dang hinh try, chidu cao 9mm, dudng kinh
7,5mm, duoc gia céng bang cach nén mot lugng than
khoang 0,3 dén 0,4 gam v&i c& hat tir 0,063 dén
0,075mm, dudi &p lyc 2,28kN trong khoang thoi gian
20 gidy. Khéi than mau cé khoét 15 dé co thé dat vao
dau cua cam bién nhiét. LS ¢ trén mau than van con
mot 16p than nén cach day 1mm. Khoi than mau trén
duoc dit tai vi tri ddu cam bién va day vao trong
budng phan g dé xac dinh kha ning tu chay.

Nhiét d6 khong khi trong budng phan ung ¢ dot
do dau tién 1a 237°C va cho dot do thir hai 1a 190°C.
Viéc thi nghiém két thuc khi nhiét do caa khdi mau
trong dot do dau tién vuot 260°C va dot do thir hai vuot
215°C. Mbi mau than duoc chia thanh 2 phan, tién hanh
do 2 1an cho mdi phan than duoc chia ¢ cac dot do.

d) Phwong phap tinh todan

Trén co so cac két qua do, phan mém tinh toan dyng
duong tiém can véi dudng cong bién thién nhiét do caa khoi
than mau tai cac diém doan nhiét (237°C va 190°C).

Tiém can trén duoc dung dé tinh céc chi sé [2]
Z_tl (1)

T, =T

- Pi vai nhiét do 237°C: Sz2 =

PO THI MAI HUONG
- D6i véi nhigt d9 190 °C: Gza' _ L=t (2)
T, —T

2 1

Trong do: ti, t2, t’1, t’2 — Nhiét d9, °C;

T1, T2, T'1, T2 — Thoi gian thi nghiém, phut.

Trén co s& két qua tinh todn cac chi sé trén, xéac
dinh dugc nang lugng hoat hoa E (kJ/mol) cho qué
trinh trén theo cong thirc [2]'

E =96,791

T cac két qua chi s tu Chay Sz% va nang lugng
hoat héa E ¢6 thé phan loai than theo kha ning tu chay

bang bang 1:
Bang 1: Phan logi than theo kha ndng nr chéy [1,2].
Chl’SO tw | Ning lu’,(.)'ng Phién loai Mire dd tu
chay Sz? hoathéa E | thanty | .0 oo than
(°C/phut) (kJ/mol) chay Y
> 67 | RAt thép
Dén 80 46 + 67 I Thap
<4 )
>4g 11 Trung binh
>80 + 100
<42
>34 v e
> 100+ 120 <34
Khong \V Rét cao
>120 binh thudng

ThS. Nguyén Tuan Anh, Tran Thi Nhai [2] d4
tién hanh xac dinh tinh tu chdy cua than tai mdt s6 mo
than ham 16 theo phuong phap chi sé Olpinski. Két
qua nghién ctru ban dau thé hién tai bang 2:

Bng 2: Phdn logi than theo khd ning tir chdy ¢ mét s6 mo ham Io [2].

Chi so tw chay cia than Niing Pha Mike
n A
e lwgng . do tu
T Vi tri 2 loai .
T| iy miu Sz8 Sz% hoa:zhoa, than Cchﬁ?’
(’Clphit) CCPhE) | amony | % | than
chay
VeD- Trun
1| Mao 2,93 2,09 141 | i | \ung
N binh
Khé
V10TB
2-— Trung
2 Mao 6,6 2,58 39,16 Il binh
Khé
V5
Trung
3| tam- | 3,65 2,17 2174 | i | TN
N binh
Cong
ty 91
V12
Trang
4| Kne 5,24 2,09 3837 | 1 | TN
mo binh
Hong
Thai
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2.2. Phwong phdp xdc dinh chi sé Graham

bé danh gid nguy co tu chay va du bdo tinh
trang cua than co thé sir dung chi s6 Graham. Chi s6
Graham dugc tinh theo cong thac sau [3]:

G =C4/ (0,265C, — C3) (4)

Trong d6: C1 — Nong do cua khi cacbon
monoxit trong mo, % thé tich;

Co— Néng d6 cua khi nito trong mo, % thé tich;

Cs— Nong d6 caa khi Oxy trong mo, % thé tich.

Trén co s& gia tri chi sé Graham G ¢ thé dy
bao, danh gia nguy co than tu chdy theo bang 3:

Bdng 3: Chi s6 Graham dé danh gid nguy co than tw chay [3]

Chi s0
STT | Graham, Danh gia
G
1 <04 Than khong c6 nguy co tu chay
2 0,5 Nguy co Oxy hoa
3 1,0 Nguy co tu chay
4 2,0 Nguy co tu chay cao
5 3,0 Than dang chay

Sabbir Ahamed va cong sy [4] d diéu tra nguy
co chay tu phat tai mé than Barapukuria, Dinajpur,
Bangladesh theo chi s6 Graham. Nong d¢ trung binh
ctia N2, Oz va CO lan luot 1a 40%, 24% va 0,001%
duoc ghi nhan trong mo. Két qua chi sé Graham thu
duoc 12 1,2; 1,64; 0,97; 1,34; 0,33 va 0,38. VVao ngay
14 thang 5 gia tri Graham thu dugc 1a 1,2. Theo thang
ty 1& Graham (tir 1 dén <2) gia tri nay cho thiy co
nguy co tu chdy. Sau muodi ngay, ngay 24 thang 5, gia
tri graham thu duoc 1a 1,64 cao hon ngay hom trudc.
Vi vay, né cho thay than c6 nguy co tu chay cao. Gia
tri Graham la 0,97 thu dugc vao ngay 4 thang 6 cho
thay than c6 nguy co Oxy hoa. Trong tuan cudi ciing
ctia thang 6 va tudn dau thang 7, ty 16 Graham thu
duoc 13 0,33 va 0,38 cho thiy khong c6 rai ro nao &
dudi mo. Tl nhimng gia tri nay biéu thi rang céac 10 cho
¢6 nguy co Oxy hoa va nguy co tu chay. Vi vay, can
¢6 cac bién phap phong ngira hoa hoan dé dam bao an
toan khi khai thac mo. Viéc xac dinh ding cac dam
chay va xu Iy ddm chay s& giam thiéu ton that chung
trong san xuat than.

2.3. Phwong phdp xdc dinh chi sé uWPS ciia
Trenczek, Ba Lan

Pé danh gia kha nang tu chay cua than trong
diéu kién thuc té san xuét, ngoai anh hudng bodi cac
yéu td, tinh chat tu nhién cua than, kha nang tu chay
ctia than trong thuc té phu thudc vao nhiéu yéu t6 bén
ngoai nhu: Nhiét 4o moi trudng, thong gio, ap luc mo,
ton that than, tbc do khai thac... Trenczek da dé xuét
phuong phap danh gia tinh tu chdy cta than theo chi
s6 pWPS [5].

Chi s pnWPS ctia Trenczek c6 tinh dén 12 yéu
t6 anh hudng dén qua trinh ty chay cua than trong qué
trinh hoat dong. do la:

C1— Sz% Chi sb tu chay cua than (°C/ phat)

C2 — Thoi gian U nhiét cua than (ngay)

C3 — Nhiét d6 ban dau cta than (°C)

C4— Chiéu day 16p than dé lai trong khu pha hoa (m)

C5 — Nhiét do khong khi trong 10 trg (°C)

C6 — Thc d6 gi6 trong 16 cho (m/s)

C7 — Giai doan khéi dong 10 tro (ngay)

C8 — Tién trinh khai thac 16 trg (m/thang)

C9 — Thoi gian ngung hoat dong 10 trg (ngay)

C10 — Heé thdng thong gi6 tudng (Mp)

C11 —Phong chéng chay chi dong (chu ky/ thang)

C12 — Phé v than va dat da bang phuong phép n6

MJdi yéu té nay duoc tinh toan (theo cac tiéu
chi thich hop) véi mot trong bén gié tri sé sau: wiz =
0, Wiz = 0,5, Wiz = 0,8, wis = 1,0 d& xéc dinh mtc do
tu nung ndng. Trong qua trinh van hanh, cac diéu kién
thay d6i kha thuong xuyén, kéo theo céc gié tri duoc
gan cho ting yéu té trong dy bao ciing thay doi. Do
d6, phuong phap tinh chi s6 chay don gian héa pWPS
dugc phat trién (Trenczek, 2005). Chi s6 sir dung 10
trong s6 12 yéu té (trong qua trinh khai thac khdng
tinh dén giai doan khoi dong 10 tro (C7) va thoi gian
nging hoat dong 10 trg (C9)). Chi sé nay cho phép
diéu chinh du bao trong diéu kién khai thac cu thé [5].

Cl
MWWPS=> W, , (véi C=10)(5)

c12

Trong d6: wir-a : Gia trj ctia yéu t6 Ci anh
huong dén mirc d6 tu nung nong (wiz = 0, wiz= 0,5,
wiz= 0,8, wis = 1,0);
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C1- C12: 12 yéu tb anh huong duge xem xét
(trong phuong phap nay st dung 10 trong 12 yéu tb,
khéng tinh dén C7; C9).

Nguy co tu chay cua than dugc coi la:

- Khong xdy ra, khi WWPS < 5: mirc d¢ I, khong
cO nguy co tu chay;

- Mtrc trung binh, khi 5 < pWPS < 8: mtrc do
I1, than c6 nguy co tu chay;

- Murc cao, khi UWPS > 8: murc do 111, than tu chay.

Nhir Viét Tuan va cong sy [6] da tién hanh
nghién ctru, danh gia tinh ty chay cua than via 5 mo
Khe Chudi- Cong ty 91- Tong cong ty Pong Bac bang
s6 WWPS cua Trenczek, Ba Lan. Can ctr vao két qua
khao sét thyuc té hién truong va phuong phap danh gia
da xac dinh dugc chi sé6 UWPS cua via 5, mo Khe
Chudi tai bang 4.

Bdang 4. Chi so danh gia hiém hoa chay ngi sinh uWPS cua via
5, mo Khe Chuoi.

o Gia tri
Cac yéu to tiéu chi Lo
T Ci-10 kich thich Ghi chu
Wi
1 [ 0,5 Tinh ty chay thap
2 C 0 Thbi giap u nhiét cua than
13 91 ngay
Nhiét d6 ban dau cua dat
3 Cs 0,5 da nam trong khoang
20°C + 30°C
4 Ca 1 Chiéu day 16p than dé lai
trong khu phd héa > 1m
Nhiét d6 khéng khi trong
5 Cs 0,8 16 chg nam trong khoang
26°C + 32°C
Tbc d6 gio trong 10 cho
6 Cs 0,5 nam trong khoang tir 1+
2m/s
Toc do tien guong <
! Cr ! 30m/théng
So d6 théng gi6 chtt U
8 Cs 0,5 nhung c6 10 gi6 chéo qua
khu vuc da khai thac
Cé thuc hién bién phap
9 Co 0,8 phong chéng chay nhung
khong dang ké
Phd v& than va dat da
10 Co 0,8 bang phuong phap khoan
nd min
Tong
ZZOWI 6,4 Cd nguy co tu chay

Can cir vao két qua tinh todn va phan loai danh
gia hiém hoa chay néi sinh theo chi sé6 UWPS, nhan

thiy than via 5, mé Khe Chuéi, c6 chi s6 5 < uWPS
= 6,4 < 8, thuoc muc 11, mac trung binh vé nguy co
tu chay [6].

2.4. Phwong phap Phdn tich nhiét

a) Phan tich nhiét vi sai DTA (Differential
Thermal Analysis)

Phan tich nhiét vi sai (DTA) 1a k¥ thuat do trong
d6 phat hién su chénh 1éch nhiét d6 ctia mau do va
mau chuan (mau so sanh) dé xac dinh cac bién doi
nhiét bén trong mau dang dién ra sy thay do6i vat ly
hoic hoa hoc khi mau duoc gia nhiét hodc lam lanh.
Su chénh I¢ch nhiét d gitra mau do va mau chuin
dugc phat hién béi cip nhiét dién dit tai tim dé kim
loai ctia gia d& mau.

Nguyén ly cia phuong phap DTA dugc trinh
bay nhu trong hinh 2.

Nhi¢t d) miu chudn

Nhigt 4§

Miu chuiin Miu do

H\Lw/

Lo dbt

/

Nhi¢t 3¢ mau do

' Mach bir trir nhigt 4§

Thoi gian

E
Toéa nhiét
DTA A ¢ I .
N\ \
Thu nhiét l ‘
B

—>i;
:....k..............h’...:
{ MachDTA |

l | Nhiét d§ méiu do

Tin hi¢u ra

Dudng co sé

Hinh 2: Nguyén ly cua phuwong phdap DTA.

Mau do va mau chuan dugc dit trong mot moi
truong nhiét do dong nhat bén trong 16 dién dé duoc
gia nhiét voi mot toe do khong ddi. Cap nhiét dién
dugc gan vao mit sau cua tam kim loai. Cap nhiét
dién vi sai cho phép do d chénh léch gitta mau do va
mau chuan trong khi mdi cap nhiét riéng s& do nhiét
do6 riéng cuia mau do va mau chuan.

K§ thuat nay da duoc mot sé nha nghién ctu sir
dung dé danh gi4 tinh nhay cam cua than d6i véi qué
trinh tu chay dugc thuc hién baoi Whitehead va Breger
[7]. Banerjee va Chakraborty [8] khuyén nghi sir dung
may do nhiét DTA c6 thé duoc chia thanh ba giai
doan. Giai doan | phan tng chir yéu 1a thu nhiét do su
giai phong 4m. Nhung sau mot thoi gian phan ung
chuyén sang téa nhiét ¢ giai doan Il do qué trinh Oxy
hoa (néu toc do gia ting cua nhiét toa ra trong giai
doan Il thap thi than kho c6 kha ning tu chay). Giai
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doan 111, phan ng téa nhiét manh do qua trinh dét
chéay cacbon. Ho dé xuat rang do dbc cua giai doan 11
va nhiét do bat dau cua giai doan 111 c6 thé duoc sir
dung dé phan loai xu huéng tu chay cua than.

Dua

g
)

=Y
BB

S
s &

Kk/1

v
g3

SONAWANI  KARAKOH SEAM ~ KAPERTISEAM DUMAN SEAM
SAY

SEAM

»
]
|
S § R (R

Thu nhiét; Téa nhiét

100 200 300 400 500 600
Nhiét 48 (°C)

Hinh 3: Biéu do Phan tich nhiét vi sai DTA.

D.S. Pattanaik va cong su [9] da Phan tich DTA
(hinh 3) cho thdy cac mau than thudc via Sonawani
va via Karakoh (ki hiéu So/1, So/3, KK/2, KK/4 va
KK/6) co cac dinh thu nhiét nam trong khoang nhiét
d6 tir 104°C dén 116°C. Trong khi cac mau than thuoc
via Kaperti va via Duman (ky hiéu Ka/1, Ka/3, Du/1,
Du/3 va Du/4) ¢6 dinh trong khoang tir 100°C dén
106°C (giai doan I). Cac dinh téa nhiét thir nhat la do
su chéy cé4c chat d& bay hoi hodc phan hay di véi cac
via Sonawani va Karakoh nam trong khoang tir 400°C
dén 415°C, trong khi & cac mau thugc via Kaperti va
Duman, dinh cyc dai dao dong tir 390°C dén 410°C
(giai doan II). Céc dinh toa nhiét thir 2 do sy chay cua
cacbon dugc ghi nhan trong khoang 455°C dén 490°C
ddi voi via Sonawani va Karakoh, con ddi véi mau
than tu via Kaperti va via Duman céac dinh nay dao
dong tir 455°C dén 495°C (giai doan 111). Tir nghién
ctru DTA, D.S. Pattanaik di két luan rang cac dai
nhiét d6 dinh thu nhiét xuat hién dau tién (gié tri thap
nhat) d& xay ra hién tuong tu chay hon.

b) Phuwong phdp phan tich nhiét quét vi sai DSC
(Differential Scanning Calorimetry)

Phuong phap phan tich nhiét quét vi sai (DSC)
gitip x4c dinh nhiét do va dong nhiét lién quan dén
quéa trinh chuyén d6i nhiét trong vat liéu, duoc sir

dung dé do dong nhiét vao hoic ra khoi mau khi mau
tiép xuc trong khoang nhiét do da duoc cai dat san.

Loai dong nhiét

MAiu chuin Miu do Khéi gia nhiét
TAm kim loai
(cam bién)

D SO

Ciap nhiét dién

Mach diéu

Mach bu trir lwong :
khién nhiét do

nhiét

cPU

Hinh 4: Nguyén ly cua phuong phdap DSC loai dong nhiét.

Vé co ban, DSC loai dong nhiét phét hién tin
hiéu gidng nhu k¥ thuat DTA. Bé ting cuong dinh
lugng nang luong, ky thuat nay do ning lugng bang
cach cai tién cau trdc cua bo dung cu va thuc hién hiéu
chinh toan hoc.

Nghién cau sém nhat duoc thuc hién bai
Mahajan va cong su [10] dé nghién cau su tu chay
cua than bang k¥ thuat DSC. N.K. Mohalik va cong
su cling nghién ctru Panh gia sy ty chay cua than bang
ky thuat do nhiét lwgng quét vi sai DSC [11].

Aexo

i
50 |

ko

F°] Integral -481.01 my
normalized -96.20 Jg*-1
48.87 °c
86.59 °C
122.16 °c

] onset
o

1 gﬁ:’;el 2097.22 my
E normalized 419.44 Jg"-1
238.82 °cC
332.01 °c
411.41 °c

100 200 300 400 500 “c]
L L L s s

T T T T T
0 10 20 30 40 50 n
METTLER TOLEDO STAR® System

Hinh 5: Biéu do phan tich nhiét quét vi sai DSC cui:a mau than
trong khéng khi [11].

DSC (phan tich nhiét quét vi sai) cung cap ca
thong tin dinh tinh va dinh lugng vé cac chuyén bién
vat liéu trong qua trinh sinh nhiét ty phat, so vai cac
nghién ctru DTA va TGA trén than. Trong vung dinh
thu nhiét dau tién cia DSC, nhiét luong Oxy hoa chu
yéu la do su giai phong am. Nhiét do bat dau cua dinh
toa nhiét dau tién co thé dugec xem nhu mét chi sb
danh gia mac d6 nhay cam cuaa than ddi voi hién
tuong tu chay. Diéu nay mang lai mot s6 loi thé tiém
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nang. Nhiét phat sinh & cac giai doan dau c6 vai tro
then chét trong qua trinh Oxy hoa tiép theo, bang cach
tao ra su gidn né trong cau tric than, tir 46 1am ting
kha ning khuéch tan Oxy. Di véi mot s6 qué trinh
chuyén héa nay, DSC khéng chi xac dinh duoc nhiét
d6 xay ra phan img ma con xac dinh dugc lugng nhiét
sinh ra. Phuong phdp phan tich nhiét quét vi sai
(DSC) sé& 1a mot ky thuat hiru ich dé nghién ctu giai
doan dau cua qua trinh Oxy héa than.

¢) Phwong phap Phan tich nhiét trong lwong
TGA (Thermogravimetric Analysis)

Phén tich nhiét trong luong (TGA) la phuong
phap phan tich trong d6 sy thay ddi khéi lugng cua
mau dudi su thay doi cia nhiét d6 theo mot chuong
trinh duoc ghi lai nhu 1 mot ham sé cua nhiét do hoac
thoi gian. Ky thuat phan tich nhiét trong lugng dua
trén co s ghi lai lién tuc su thay doi khdi lugng mau
ctia qué trinh gia nhiét hoac 1am lanh. Két qua xuat
hién dudi dang duong cong TGA, biéu dién khoi
lwong theo nhiét do. Bé phan tich chinh x4c hon,
nguoi ta thuong st dung thém duong cong DTG (dao
ham bac nhat cua TGA) thé hién téc do thay d6i khdi
lwgng ciia mau theo nhiét d6. Puong cong nay lam
noi bat noi xay ra nhimg thay d6i nhanh chong. Day
I&a mot k¥ thuat hiru ich khi phan tich dinh lugng cac
thay d6i vat ly hoac hoa hoc véi su thay doi vé khoi
lwong. Vi du cac bién d6i vé hda hoc nhu sy mét nuéc,
phan hiy, Oxy hoa...hodc cac thay doi vat Iy nhu
thang hoa, bay hoi, hap thy...
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Hinh 6: Puong cong TGA va DTG (Differential
Thermogravimetry - Phéan tich nhiét trong lwong vi sai) cua
Mdu than dang dot. .
Tu duwong cong TGA ta cé thé xac dinh duogc

nhiét d6 ma tai d6 than bat dau mat khéi luong theo

nhiét do. Qué trinh ndy mat khéi luong 1a do than
thoat am, nhiét phan va Oxy hoa than. Giai doan 1
duong TGA giam nhe, do su bdc hoi cia nuéc. Giai
doan 2 la qua trinh Oxy hda than va giai phéng hop
chat d& bay hoi (duong TGA bat dau giam rd rét,
duong DTG xuat hién mét dinh nho thé hién toc do
mét khéi luong ting 1én). Day 13 giai doan c6 ¥ nghia
trong xac dinh kha nang tu chay cua than. Nhiét do
ma tai d6 duong TGA bit dau giam dang ké (hoic
duong DTG bit dau tang 1én tir dudng nén) dugc coi
la nhiét ¢6 ma than bét dau bi phan hay hoic bi Oxy
hoa manh. Nhiét do nay cang thip than cang d& phan
ing Oxy héa va do d6 kha niang tu chay cang cao. T4c
d6 mat khdi lugng DTG cho dinh cao va hep ¢ nhiét
d6 thap cho thay than c6 qua trinh phan hay/ tu chay
nhanh. Bang cach so sanh duong TGA/DTG cua cac
loai than khéc nhau, c6 thé xép hang kha nang ty chay
tuong d6i cua chiing. Than ¢ nhiét do bit dau giam
khéi lwong va dinh DTG thap hon thuong duoc coi la
c6 nguy co tu chdy cao hon.

Mot s nghién ciru da ap dung ky thuat TGA dé
nghién ctru cac dic tinh cua mau than va dic biét 1a
xu huéng ty chay caa nd. Cac nghién ciu sém nhat
dugc thuc hién bai Ciuryla va Welmar [12].

3. Két luan

Nghién ciru mot s6 phuong phap xac dinh tinh ty
chay cua than mo 1a cong viéc hét strc quan trong nham
danh gia, cung cap tai liéu phuc vu cho cong tac dau tu,
thiét ké cac du &n khai thac cac mo than ham 16 mai. Tur
d6 lya chon cong nghé khai thac phtl hop. Ngoai ra ddi
V6i nhitng mo than dang trong qua trinh khai thac, két
qua nghién ctru xac dinh tinh tu chdy cua than dya vao
cac phuong phap dua ra cac giai phap du bao, phong
ngtra va kiém soat hién tiong tu chay cua than trong qua
trinh dao 10 va khai thac, lam giam nguy co tu chay, gay
thiét hai vé nguoi va tai san.m
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