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Received 9t Apr. 2021 Durina the coal minina period in the fourth auarter of 2020, the air

temperature increased in minina areas. The survey results on the

Accepted 29™ Mayﬂ%OZl current state of the lonawall 14.5.20 at Khe Cham III coal mine, show
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relationshipb between oxvaen adsorption capacitv and temperature in

ﬁgg;l‘i/:{g temperature coal samples. coal samples were taken at th_e head and bottom of the
Khe Ch L mi ’ coalface. The shows that the oxvaen adsorption constant U25 = 0.0032

€ Lham coal mine, is the largest in the coal samples. While the Russian standard for self-
Longwall, ignition of coal is U25 > 0.016. Therefore, the coal samples of Khe Cham
Temperature. Il coal mine are low self-ignition. Thus, it can be seen that the causes

leading to the increase in temperature in the lonawall 14.5.20 due to
the compression of the road ventilation, the only measured airflow is
7.68 m3/s. while the reauired airflow is 16 m3/s. On the other hand, due
to the influence of thermal radiation from the surroundina rock, the
area has finished mining on the lonawall and the road is narrow lead
to the airflow is not small enouagh to carry this heat out. To ensure
safety in the mining process when there are sians of increasina
tembperature from the mining areas. The article proposed solutions to
complete the ventilation svstem: drillina and pumbpina water into the
coal face; construct walls to isolate the exploited area to prevent
oxidation of coal and temperature in the goaf spread to longwall.
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Phan tich nguyén nhan va dé xuit cac giai phap ngan ngilra gia
tang nhiét do 10 cho mo than Khe Cham III

DPao Van Chi?, Tran Xuan HaZ, Nguyén Van Quang!?

1 Khoa M6, Trwong Pai hoc M6 - Bia chdt, Ha Noi, Viét Nam
2 Hji Khoa hoc Céng nghé mé Viét Nam, Ha Noi, Viét Nam

THONG TIN BAI BAO TOM TAT

sz LTIT\I].‘I. Trong giai doan khai thdc & quy IV/2020 c6 mét s6 khu viec xudt hién sw gia
Nhan bai 9/4/2021 tdng nhigt dg, thong qua qud trinh khdo sdt hi¢n trang Io chg 14.5.20 & mé
Chap nhan 29/5/2021 than Khe Cham 111, cho thdy nhiét dé gia tdng dén 32°C virot qud quy dinh
bang online 30/6/2021 cho phép (30° C) cia QCVN 01/2011/BCT Két qud sau khi phdn tich méi
Tir khéa: quan hé gitta khd ndng hdp phu 6 Xy va nhiét dé trong mdu than dwoc ldy tir
Mo Khe Cham, vi tri ddu va chdn 10 cho cho thdy hang s6 hap phu Oxy U25 = 0, 0032 la gid

tri I6m nhdt trong cdc mdu than. So sdnh véi tiéu chudn ctia Nga, ddu hiéu
cua than tw chdy khi U25 2 0,016. Cho nén than cé khd ndng tw chdy thap Vi
vdy c6 thé nhdn dinh dwoc nhitng nguyén nhdn ddn dén hién tirong gia tdng
nhiét dé & 1o cho 14.5.20 la do dwong 16 doc via thong gié bi nén bep, luu
lwong gié do dac chi dat 7,68 m3/s, trong khi dé lwu lwong gié yéu cdu 16
m3/s. Mdt khdc do dnh hwdng tir qud trinh téa nhiét ctia ddt dd xung quanh
khu virc dd két thiic khai thdc vao 16 cho va ludng gié di qua khéng dii mang
Iwong nhiét nay ra ngoai, do dwong 16 bi thu hep tiét dién khéng du luu
lwgng gié. D€ ddm bdo an todan trong qud trinh khai thdc khi cé ddu hiéu
nhiét do gia tdng tir cdc khu vwe khai thdc, bai bdo da dé xudt cdc gidi phap
hoan thién hé théng thdng gid, khoan, bom ép nwéc vao khéi than va xdy
dung cdc twong chan cdch ly khu vuc dé khai thdc dé ngdn ngtra 6xy héa
than va nhiét dj trong khodng khong khai thdc lan ra khu vvec [o cho.

Lo cho,

Lwu lwgng gio,
U nhiét,

Nhiét do.

© 2021 Trwong Dai hoc M6 - Pia chdt. Tdt cd cdc quyén dwoc bdo ddm.

1. Mé dau Cham L. Ttr d6 dén nay, cong ty than Khe Cham _
TKV quan ly va khai thac khu viec mé than Khe
Cham III. Trong qua trinh khai thac hién nay, & mé
than Khe Cham III xuat hién nhiét do tang cao tai
10 chg 14.5.20 (Trung tam KHCN Mo va Moi
trweong, 2020), nhiét d6 vwot qua tiéu chuin cho
phép la 30°C (B6 Cong thwong, 2011), gdy anh
hwdng dén diéu kién 1am viéc ctia cong nhan. Pa

Mé than Khe Cham tir nam 2017 dwoc Tap doan
Cong nghiép Than - Khoang san Viét Nam giao cho
cong ty than Ha Long quan ly khu viec mé Khe
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c6 nhiéu cong trinh nghién ctru dwa ra nhirng giai
phép gidm nhiét d6 khong khi mé nhw: dé xuit giai

giam nhiét do bang thiét bi diéu hoa khong khi
(Pao Van Chi, 2017), sir dung héa chat lam mat
dé giam nhiét d6 khu vurc 10 vin tai (Pao Van Chi,
2019). (QUAN Truong Tien, 2019) da phan tich
sw thay d6i nhiét do khong khi 16 chg theo mua
va da dé xuat giai phap st dung thiét bi diéu hoa
khong khi moé dé gidm nhiét cho 10 chg CGH
11.1.14 m6 than HA LAm. Tuy nhién, tuy thudc
ddc diém dia chéit, dia nhiét, cong nghé khai thac
va tinh chit cda via than thi m&c d6 gia ting
nhiét d6 cling khac nhau. Vi viy cin c6 nhirng
gidi phap phu hgp cho diéu kién cu thé. Tw
nhirng yéu ciu thyc té trén bai bao da phan tich,
danh gia nguyén nhan gia ting nhiét do, dé dua

ra dé xudt cac gidi phap ngan ngira gia ting nhiét
do, dam bao an toan trong qua trinh khai thac
khi c6 ddu hiéu nhiét do gia tang tir cac khu vuc
khai thac.

2. Hién trang nhiét do 10 cho trong qua trinh
khai thac

Khu vwce khai thac cua 10 cho 14.5.20 dwoc khai
thong bang 10 doc via van tai 14.5.20 va 1o doc
via thong gié 14.5.20, 16 cho dwoc khai thac
bang cong nghé khoan né min, chdng gitr bang
gia xich, san lwong 630 tin/ngay-dém. Nhiét do
do nh6ém nghién ctiru khéo sat do dac tai dau lo
che la 32°C (Trung tam KHCN Mé va Moi
trueong, 2020), vi tri khu viee 10 chg thé hién trén
Hinh 1.

i .

&

M2

Lo thuong VT 14.5-19

+

M(NT1)

Lo DVVT 14.5.21

KHU VUC LC 14.5.20

Hinh 1. Khu vwc gia tdng nhiét dé 10 cho 14.5.20

3. Phan tich nguyén nhan gia tang nhiét do
tailo cho 14.5.20

bé xac dinh nguyén nhan gia ting nhiét do tai lo
cho 14.5.20, can xem xét dén cac yéu td chi yéu
nhw: Kha nang thong gid; anh hwdng ctia nhiét

dé dit da xung quanh tir khu virc da khai thac
dén 10 cho; kha nang 4 nhiét caa than con lai
trong vung pha héa (Lé Van Thao, 2008; Ly Tang
Hoa, 2008).

3.1. Khd ndng thong gio
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Thong gi6 cho cac khu vye 10 chg, ngoai chirc nang
cung cip lwong gi6 sach, ddm bdo an toan cho
nguwoi lao déng con c6 nhiém vu trao d6i va mang
nhiét do trong khu vyc 10 cho ra ngoai. Tuy nhién,
qua khao sat lwu lwgng gi6 qua 16 cho 14.5.20 chi
dat 7,68 m3/s, trong khi lwu lwong gié yéu ciu la
16 m3/s, nguyén nhan la do 16 doc via thong gié bi
nén bep, lam thu hep tiét dién. Do vay lwgng gié
di vao khu vuec 10 cho bi han ché, dan dén lwong
nhiét phat sinh do qua trinh téa nhiét ctia cac thiét
bi dién va dit da xung quanh khong dwoc gidm
xudng theo yéu cau.

3.2. Anh hwéng cia nhiét d6 ddt dd xung quanh tir
khu vuec dd khai thdc

Lo cho 14.5.20 nam trong khu vuc da khai thac.
Qua trinh gia ting nhiét do tai 1o chg 14.5.20 do
khu vurc pha hda & cac 10 cho 1an cin da két thic
khai thac da lam anh hwéng truc ti€p dén sw gia
tang nhiét do tai cac khu vyc nay. Nhiét do & caclo
cho khac khai thac trong khéi than nguyén dao
dong 28+290C.

3.3. Khd nang u nhiét cua than con lai trong viing
phd hoa

DPé xem xét kha nang u nhiét ctia than tai khu vuc
phia sau 10 cho 14.5.20, nh6m téc gia tién hanh 13y
mau phan tich xac dinh kha niing tw chay ctia than.
Cac mau than dworc 14y tai vi tri du, gitta va chan
16 cho 14.5.20. Cac mau dugc phan tich theo cac
chi tiéu hang s6 hip phu 6xy va gia ting nhiét do
dan dén chay than. K&t qua phan tich xac dinh hé
s6 hip phu 6 xy va gia ting nhiét d6 & cac vi tri dau,
gitra va chan 10 chg dwoc chon la két qua cao nhit
trong tirng vi tri & khu v 10 chg 14.5.20. Hinh 2
thé hién két qua phan tich & d4u 10 cho.

Qua két qua phan tich hang s& hap phu 6xy tai vi
tri dau 10 cho 14.5.20 thiy rang kha niang hip phu
6 xy dan dén than tw chdy tai 10 cho 14.5.20 mé
than Khe Cham III c6 U25 = 0,0032 la gia tri 16n
nhit trong cdc mau than. So sanh v&i tiéu chuin
cia Nga, dau hiéu cta than ty chay khi U25 >
0,016. Do vay, than tai khu vyc 16 cho 14.5.20 ¢6
kha nang tw chay thip. Két qua phan tich méi quan
hé gitra kha nang hip phu 6 xy va nhiét d6 trong
Hinh 2 clia mAu than & d4u 106 cho 14.5.20 cho thdy
dén nhiét d6 140°C thi khong con kha nang hip
phu 6 xy nira. Thong thwdng nhitng than cé tinh
tw chay thi dén nhiét d6 110+130°C da dirng kha

nang hap phu oxy. Do d6, than cia mo6 Khe Cham
[T kho c6 kha nang tw chay.
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Hinh 2. Quan hé giira hang sé hdp phu Oxy va nhiét
do

4. bé xuat cac giai phap ngan ngira kha nang
gia tang nhiét do 10 cho trong qua trinh Khai
thiac & mé than Khe Cham III

Qua qua trinh nghién ctru hién trang, cac két qua
phén tich & trén, nhdm nghién ctru dé xuat mot sé
bién phap ngdn nglra gia tang nhiét d6 trong qua
trinh khai thac nhu sau:

4.1. Gidi phdp hoan thién hé théng théng gié

b€ dam bao lwu lwgng gi6é yéu ciu vao cac 10 cheg
phai tién hanh cic bién phap sau:
- Tinh to4n hoan thién hé thdng thong gi6 nham
cung cap du lwu lwgng gi6é dén cac ho tiéu thu va
on dinh ché do thong gid.
- Trong d6 can chd y, dé duy tri hoat dong cda cac
quat gi6 bén vitng va ddm bao ché do cong tac,
tram quat +35 phai thwc hién cac giai phap sau:
- M& rong tiét dién 1o thwong thong gié van tai
mirc +35-:- -90 via 14.2 hodc dao dwong 10 méi
song song v&i dwong 1o nay.
- Néu khong mé rong hodc dao 1o song song vai 10
thwong thong gié van tai mirc +35-:- -90 via 14.2
thi sém dwa giéng nghiéng thong gi6 mirc +35-:- -
112 vao str dung.
4.2. Ngdn ngira dnh huéng ctia nhiét dé ddt da
xung quanh khu vurc dd khai thdc dén cdc 1o chg

- Sau khi két thuic khai thac, phai xay duwng cac

twdng chan cach ly ngan ngira qua trinh téa nhiét
tir dat da xung quanh khu vuc da két thuc khai
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thac vao caclo cho.

- Han ché d€ lai cic tru than bao vé va ton that
than trong khu vyc pha hoa.

4.3. Ap dung phwong phdp khoan, bom ép nuréc vao
khdi than trong khu vuc 0 chg dang khai thdc

Bom ép nwéc vao khoi than la mot trong
nhitng phwong phap lam mat hiéu qua trong
viéc khai thac than. Ban chit véat li cia phwong
phip bom ép nwéc so bd 1am 4m khdi than 1a
bom nwéc ap sudt vao khéi than la 1am ting do
am cua than, lam dinh két cac hat than thanh tap
hop dwédi tic dung cta lwc két dinh va ting hiéu
qua lam mat khéi than. Than c6 d6 kién c6 cang
thip thi cang tang khd ning két dinh cac hat
than cang cao, lwong nwéc thdm thiu cang 16m.
Viéc lam mat nay dwoec tién hanh theo cach: bom
ép nuwdc vao cac 16 khoan ngin trwdc gwong 10
cho va cac 16 khoan dai trong khdi than 10 cho sé
di qua thudc 16 thong gié va 1o van tai

4.3.1. Gidi phdp bom ép nwéc bdng cdc 16 khoan
ngdn

Giadi phap bom ép nwéc bang cac 16 khoan ngin
thwong dwoc ap dung tai cac khu vue khai thac
trong pham vi khu vwre c6 dit gay, chiéu day va goc
déc via khong 6n dinh. Theo giai phap ndy, cac 16
khoan ngan thuwdng dwoc bé tri tai phan nira trén
theo chiéu cao gwong 16 cho va khoan xién vé phia
véach, chiéu dai 16 khoan thong thudng tir 2,0+3,5
m, khoang c4ch giita cic 16 khoan theo huéng doc
via dwoc tinh todn phu thudc vao ban kinh thim
thau nwée khi bom ép va thuong tir 3,0+5,0 m. Do
16 cAc khoan bom ép nwéc dwoc bé tri ndm trong
vung d& tai cta ap lwc twa nén khéi than trong
vung nay xudt hién mét lwong lén khe nirt thir
sinh, lam ting tinh thdm cda than, viéc bom ép
nuwéc thudn loi khdng cin ap lwc nuwéce cao. So do
minh hoa b tri mang 16 khoan ngin nhw Hinh 3.

AN

1

<

2—3.5m

Hinh 3. So' db bom ép nwéc bdng cdc 16 khoan
ngdn

Giai phap bd tri mang 16 khoan nay c6 wu
diém la truc ti€p lam tang do bén cda khoi than
ngay tai khu vwc khiu gwong 10 chg, cac 16
khoan c6 chiéu dai ngin nén thao tac thi cong
khoan bom ép nwéc nhanh chéng va don gian.
Tuy nhién, giai phap nay c6 nhuoc diém Ia khi
tién hanh khoan bom ép nudc thi cac hoat dong
khac trong guong 10 chg phai dung lai, [am gian
doan san xuat, trong qua trinh bom ép dé gay phinh
l6 gwong néu khong duoc kiém soat chat ché (Hinh
4).

Tém chén ludng phé hod
Xich lién két

) Ong bom ép mrde tyr
/ phinh, L = 1,5m.

.l"-,'-ll"[fﬂ"l-!"'.'c @

Hinh 4. So @6 bom ép nwéc bang cdc 16 khoan
ngan 1o cho 14.5.20.

4.3.2. Bom ép nwérc bing cdc 16 khoan dai

Giai phap bom ép nuéc bang cac 16 khoan dai
thwong dwoc ap dung trong cac via c6 chiéu day
va goc dbc on dinh, dac biét thich hop véi cac 1o
cho co gidi hda cb toc db tién gwong nhanh. Khi
bom ép nuwéc bang cac 16 khoan dai, chigu dai 16
khoan 30+100 m, cac 16 khoan thwong dwgc bd tri
tai 10 doc via van tai va thong gié réi khoan 1én
hodc khoan xu6ng theo hwéng déc via than. So d6
minh hoa nhw Hinh 5.

Trudng hop bd tri mang 16 khoan dai song song
tir m6t phia (Hinh 5a va 5b) hodc vé hai phia
(Hinh 5¢) cac 16 khoan thuwdng dwoc thi cong tir
10 doc via van tai hoac 10 doc via théng gi6 cta lo
chg. Khoang cach gitra cac 16 khoan trong mang
phu thudc vao ban kinh thim thiu nwéc trong
tirng diéu kién cu thé cia than, ddm bao gidm tdi
da chi phi cho céng tac khoan bom ép nuwéc
nhuwng dat hiéu qua ting doé lién két khdi than
cao nhat. Pong thoi ddm bao toc d6 khoan bom
ép nuwéc tién trudc phu hop véi téec do tién
gwong va khong lam anh hwdng dén cong tac
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khai thac 10 cho. Vi tri khoan bom ép nwéc tién
truedc gwong thwong bo tri cach gwong khiu tir
20+30 m dam bao thoi gian dé khi gwong 10 cho
khiu dén thi khoi than dwoc bom ép nuwéc dat
do lién két 6n dinh nhat. Gidi phap nay c6 cac wu
diém 12 s6 lwong 16 khoan va dich chuyén vi tri
khoan it, pham vi thAm thiu khi bom ép 1én,
cong tac khoan dwoc thwe hién & 10 doc via van
tai va thong gié nén khong anh hwdng dén cong
tac san xuat 10 che, thoi gian bom ép cho mot 16
dai nén kha ning lam wét dong déu.

— { — -

a.Phiatrén  b.Phiadw®i  c. Hai phia
Hinh 5. Bom ép nwérc bdng cdc 16 khoan dai song
song

Trong trudmg hop b tri mang 16 khoan dai cac 16
khoan kiéu ré quat tir 10 théng gi6 va van tai (Hinh
6a) va cac 10 khoan két hop dai, ngdn song song
(Hinh 6b) doc theo 10 doc via théng gi6 va van tai,
bd tri cadc tram khoan bom ép nwéc cach nhau
50+-60 m theo phwong. Tai cac tram khoan bom,
néu dwong 10 chit hep khong du khéng gian dé
thao téc thi tién hanh dao cup vao hong 1o dé dat
mdy khoan. Tai méi tram khoan, cic 16 khoan
dwoc khoan tir clp véi chiéu dai 30+65 m (thay
d6i phu thudc chiéu dai gwong 10 cho. Ho chiéu 16
khoan dai bom ép nwéc thude 16 chg 14.5-5 nhw
Hinh 7.

>

a.ré quat
Hinh 6. So d6 bom ép nuéc bang cdc 16 khoan dai
ré quat va hén hop

b. Song song

HO CHIEU KHOAN EP NUGC

Ong chdng khong duc1d

) Thanh 16 khoan bom gpurde & 75
thanh dng, L =20m /

Ong chong duc 16 thanh éng, L =40m
/

T ]
|U L B I - U\\ ¢ o000 u‘
T 1

Hoa chat fir truong no

BAU CHIA NUGC BANG ONG THEP 2113
Van khoa, 210

Ong thép @113

Hinh 7. Hé chiéu 16 khoan dai bom ép nuéc tai o
cho 14.5.20

4.4. Ap dung phwong phdp khoan, bom ép hop chdt
lam lgnh vao khu viec phd héa phia sau lo cho

Van khoa, @25

Trong qua trinh khai thac can lién tuc khao sat,
theo doi nhiét dd khu vuec 16 cho, dac biét la khu
vue dau 10 cho tiép xic véi khu viee pha hoa. Néu
thay nhiét do bat thudng phai 4p dung bién phap
sau:

- Lap 6ng tham do siu vao khu vuc pha hoa tir
30+50 m;

- Lap 8ng bom khi nito d& phong hién twong chay
mo xay ra;

- Bom héa chit lam lanh vao khu vuc pha héa.
Trinh tw dworc thyc hién nhw sau:

Sau khi da pha héa xong, 10 chg khai thac 6n dinh
tién hanh 13p hé théng 6ng dan dung dich 1am lanh
Nitorat amon (NH4)2CO3 nong do 0,25%. D€ ting
hiéu qua thim thiu déu trong khong gian da khai
thac va khéng cho hop chat chay xudng chan lo
cho gdy 4m wétvalam yéu 10 van tai, trén hé théng
dudng 6ng doc theo 10 cho @3 dugc phan doan, 1ap
cac 6ng c6 duc 16 ¢ =5 mm dé dung dich 1am lanh
chay ra va dirng lai cach chan 160 chg 50 m. Hé
théng 6ng dan gdm 2 duwdng dng vao khu vuc da
pha héda va vao sau twdmng chan 10 thong gié da
danh sip d€ dung dich thim thiu xudng dwéi dat
d4 da pha héa phan phia trén 16 cho. Két cau hé
théng 6ng dan (kich thudc, chiéu dai 6ng va doan
dng, doan 8ng c6 duc9,...) dwgc thé hién & Hinh 8
vao.
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S0 DO LAP PAT ONG CAP DUNG DICH LAM LANH REN TRONG LO CHGO
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Hinh 8. So’ do thi cong hé thdng bom ép chdt lam lanh
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chidu dai 3m/01 dng va thdi 16 dudmg kinh Smm
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ddu con 13i bjt kin, chiéu dii 3m/01 dng va thdi 16
dudmg kinh Smm

+ Ong sb 4 gia cong 01 bng (c6 mit bich 2 ddu)

Hinh 9. So' do cdu tao 6ng thép ddt sau 1o cho

4.5. Xdy dung cdc twong chdn cdt trén 10 thong gié
va vdn tdi phia sau tiép gidp vdi o cho

Khai thac 10 chg bang phwong phap khiu dat st
dung so do thong gié nghich giy ro gié dang ké
vao khoang khong gian da khai thac bat dau tir 10
van tai tiép giap véi 10 cho, doc gwong 1o cho va
gi6 hut tir khoang khong da khai thac phia trén 1o
cho. Vi viy dé ngan ngira viéc 6xy héa than va

nhiét d6 trong khoang khong khai thac lan ra khu
vue 10 chg can phai tién hanh xy dwng cac twong
khai thac phia trén va khu khai thac 10 chg' mang
nhiét va khi thai ra ngoai anh hwéng dén nguoi
lam viéc. Cong viéc twong tw cling dwoc tién hanh
& phia chan 10 chg d€ ngéin ngira ro gi6 vao khoang
tréng da khai thac. Thiét ké twong chin cach ly
dwoc thé hién & Hinh 10.
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Hinh 10. Sor 6 xdy twing chdn cdch ly khu vuec gia tdng nhiét do

5. Két luan

Thong qua qua trinh khao sat hién trang cac 1o che
mo Khe Cham III cho thay tai 10 cho 14.5.20 nhiét
dé gia ting dén 320C vwrot qua quy dinh cho phép
(300C). K&t qua phan tich moi quan hé giira kha
ning hap phu 6xy va nhiét do trong mau than cta
moé Khe Cham III, cho thiy than c6 kha ndng tw
chay thap (U25 = 0,0032).

Mot trong nhitng nguyén nhan dan dén hién
twong gia tang nhiét do & 10 cho 14.5.20 1a do qua
trinh téa nhiét tir dat da xung quanh khu vuc da
Kkét thuc khai thac vao cac 10 chg,... Leu lwong gié
cho khu vuclo chg 14.5.20 chidat 7,68 m3/s, trong
khi d6 lwu lwong gi6 yéu cdu 16 m3/s khong du dé
dwa lubng khong khi nong thoat ra khéi khu vurc 10
cho.

Tuy vao tirng diéu kién cu thé c6 thé két méot hoac
nhiéu cac giai phap dong thoi dwgc dé xuit trong
nghién cru nhw: hoan thién hé thong thong gié, ap
dung phwong phap khoan, bom ép nwéc vao khoi
than trong khu vurc 10 cho dang khai thac dé ngan
ngtra 0xy héa than va nhiét do lan ra khu vuec 1o
cho, xay dung cac twong chan cach ly khu vuc da
khai thac khi 10 chg di qua sé dam bao an toan

trong qua trinh khai thac khi c6 dau hiéu nhiét do
gia tang.

Pong gop ctia cdc tdc gid

Tac gia Pao Van Chi va Tran Xuin Ha hinh thanh y
twdng, ciu tric bai bao, hoan thién cac ndi dung
bai b4o va ban thao cudi cung; Nguyén Van Quang
tham gia nghién cru tai liéu giai phap gidm nhiét
do khong khi 16 cho.
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