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Khai thac than hdm Io phat sinh bui Ién tai nhiéu khu vire: dao 10 trong than, trong da; khai thac than
trong 16 cho; vén tai than; ... nén viéc chéng bui hiéu qué la van dé vé cung khé khan va phirc tap, vi
méi phuong phap chéng bui chi phu hop véi mét diéu kién nhéat dinh nhw: chéng bui phun suong ép
suét cao cho méy combai, str dung thiét bj hit bui dang w6t ciing nhw phun nuwéc ap suét cao bang khi
nén thi doi héi hai thiét bj riéng biét dé cap nuwéc va khi nén. Phuong phép chbéng bui phun swong tuén
hoan ép suét cao khdc phuc mot phén han ché trén vi chi st dung ndng luong nudc con khi nén duoc
sinh ra trong ejecto. Phuong phdp chéng bui nay dé 4p dung nhung va mang lai hiéu qua cao trong

khai thac than.

T khéa: phun suong mu tudn hoan 4p suét cao, ejecto

1. DAT VAN BPE

Ngu&ilao dong lam viéc trong qua trinh khai thac
cac md than ham 16 thudc Tap doan Coéng nghiép
Than - Khoang san Viét Nam (TKV) déu tiép xuc voi
mdi trwdng 6 nhiém khong khi, dac biét la bui gay
bénh nghé nghiép lam anh hwéng dén sic khde
nhw bénh bui phéi silic, bénh bui phéi than, bénh
viem phé& quan man tinh...Dé gidm thiéu bui mo,
céac cong ty khai thac than ham |6 clia TKV ap dung
mot sb gidi phap chdng bui cho cac céng doan san
xuét phat sinh ndng d6 bui cao. Ngoai théng gi6
chti yéu bang nwéc nhw nap bua 16 min béng nwéc,
viéc chdéng bui trong qua trinh van tai than tai Céng
ty than Mao Khé - TKV, Cong ty than Dwong Huy,
dao |6 da Mé Khe Cham, Ha Lam, cac Céng ty 35
va 86 thudc Tdng Coéng ty Bong Bac ap dung giai
phap chéng bui bang phun swong mu tuadn hoan
4p suat cao st dung td hop ejecto; hé thdng clra
gidm bui déng mé tw dong cho ludng gié thai cla
cac .phan xwéng khai thac than mé ham 16. Cong ty
than Quang Hanh - TKV d& ap dung hé théng phun
swong thuy lwc va hé théng phun swong cao ap két
hop nwéc va khi nén. Cong ty than Vang Danh st
dung thiét bi hit bui dang wét trong qua trinh dao 16
béng combai EBH - 45 tai dwéong 16 doc via thong
gié ctia Lo chg 1-7-3
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Cac phuong phap chdng bui tai cac mé ham 1o
tr trwdc dén nay thudc TKV tuy cé hiéu qua nhét
dinh, cai thién moi trwong lam viéc cho cdng nhan
nhung chi phu hop véi diéu kién san xuét cu thé.
Dé chéng bui cho mé phai ap dung tdng hop cac
phuwong phap. Trong cac gidi phap dwoc ap dung
thi gidi phap phun swong mu tudn hoan ap suét
cao, st dung t6 hop ejecto da khac phuc dwoc mot
s6 han ché va dwa ra kha nang ap dung trong nhiéu
coéng doan san xuét nhw: khai thac 16 che, dao 16
cut, van tai than... Tuy nhién phwong phap nay doi
hdi ngudn cép nwéc ap suét cao tr 0,5 + 3 MPa...
sau day bai bao dé xuét gidi phap chdng bui phun
swong mu tuan hoan ap suét cao tai mot s6 mé
than hadm |6 vang Quéng Ninh.

2. NOI DUNG NGHIEN cl’U

2.1. Co s& khoa hoc va thyc tién ap dung
phwong phap phun swong mu tuan hoan ap
suéat cao st dung ejecto

2.1.1. Co’ s& khoa hoc:

Giai phap chéng bui bang phwong phap phun
swong mu tuan hoan ap suét cao st dung ejecto
(PSTH ACJ) dwoc dwa trén nguyén ly phun tudn
hoan (ejecto), sau khi tao thanh nhirng hat nuwédc
nhé mang téc do ra khai voi phun, tai dé tao ra ving
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ap suat am nho nang lwong chinh ctia dong nwéc
lam khoéng khi chira bui dworc hat vao éng gop gié
clia ejecto. Qua trinh vat ly nay dwoc Iap lai (tudn
hoan) trong suét thdi gian ejecto hoat dong. Dong
khi nén nay ra cung céc tia phun nuwéc tao 1én
chuyén doéng réi, lam ting thoi gian tiép xuc gitra
hat bui va hat nwéc, ching két dinh va lang xubng
nén 16 tang hiéu qua chéng bui. Nhw vay, chi dung
nang lwong nwdc tao ra viéc hut bui thir sinh ma
khong can dén khi nén. Nhw vay, hoat dong cla
ejecto 1a két hop hai phuong phap phun nwéc ap
suét cao va khi nén.

Két hop gitra phun twédi nwéc &p suét cao va hat
bui cé cac wu diém sau:

+Han ché téi da lvu lwong nuéc;

+ Hut bui va dinh bui ngay trong vong hoat dong
cula tia cac hat nwéec tir voi phun;

+Ngan nglra sv lan truyén bui do gi6é dwa ra toan
bd duwdng 10;

+Ché tao trong nwéc khong phai nhap ngoai, chl
dong trong viéc chdng bui;

+Céu truc don gian, dé& st dung, it &nh huéng
dén tiét dién duwong 10, khdng gay 6n, an toan trong
khi né min.

2.1.2. Co' sé thuwec tién

Hién nay, diéu kién &p dung chéng bui bing PSTH
ACJ da dwoc dap (rng vi cac mé da xubng sau hon
100 m, hon niva déu da lap dat hé thdng cap nuéc
dén noi san xuat. Cac duweng éng dan nuwéc ép luc
dén 3MPa v6&i duong kinh phi hop cho td hop chéng
bui bang PSTH ACJ nhw 6ng HDPE, KJ, van khéa,
van diéu ap da dwoc mé trang bi, sdn sang ndi vao
dwong 6ng cdp nuwéc chinh ma khong can dau tw
may bom ting ap va hé thdng cap dién phong nd
cling nhw nguwoi true van hanh gay tén kém vé kinh
té va phirc tap trong quan ly diéu hanh.

Chdng bui bing phwong phap PSTH ACJ mang
tinh kha thi, d& ap dung, ché tao bang vat liéu trong
nwdc nén khong kho khan tré ngai trong van hanh
hé thdng. Hién nay, dang ap dung 02 loai ejecto
chéng bui:

* Ejecto’ str dung voi phun tia chum.

Phwong phap nay dwoc ap dung thr nghiém khi
dao 16 da tai Congty than Khe Cham, Ha Lam, Céng
ty 86 va Cong ty 35 thudc Téng Cong ty Dong Béc...
Céu tao t6 hop ejecto nhw trong cac Hinh H.1, H.2.

H.1. Cdu tao ejectd sit dung voi phun tia chum
1.Ong gop gid; 2. Voiphun Ko 1. 6-40; 3. B gid voi phun va khung xuong
@ dinh bd gd; 4. Vit ¢ dinh voi phun.

H.2.Thi nghiém ejecta st dung voi phun tia chum

* Ejecto st¥ dung voi phun tia ngang.

Phuwong phap nay dwoc ap dung cho cac dwong
16 van tai: Tuyén bang tai giéng chinh murc -25/+30
va |6 nghiéng bang tai mirc -150/-34; Tuyén bang
tai giéng chinh murc -150/+17; Tuyén bang tai Via
1 canh Bac mlrc -76; Tuyén bang tai Via 10 Dong
canh Bac murc -25 Cong ty than Mao Khé, Cong ty
than Dwong Huy. CAu tao t6 hop ejecto theo, (Hinh
H.3; H.4).
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H3. Ejecta st dung voi phun tia ngang.
1. Hop gop gid; 2. Voi phun dp sudt kiéu CE -120; 3. Ong déin nude @
15-21 béng thép trdng kém, dng HDPE, dng KJ hodc dng cao su chiu dp luc
dén 3 MPa; 4. Vit cd dinh voi phun.

2.1.3. bac tinh ky thuat ejecto
1. Dac tinh ky thuét ejecto str dung voi phun tia
chum thé hién trong Béng 1.
Bang 1. Dactinh ky thuat eject sit dung voi phun tia chum

m Apsuatnudcra, Luulwongmdtvoi Goctia  Kiéuvoi
(MPa) phun, (lit/phiit) phun phun
1 05 492
2 1 6,95
3 15 852 40° K0 -1,6-40
4 2 9,84
5 25 n

+ Chiéu cao doan éng nwéc theo hong 16 ké tir
éng dan nuéc chinh dén tb hop ejecto, 1,6 + 2m;

+ Dang tia phun: tia chum hinh nén, chup va noi
phat tan tap trung bui;

+ Kich thuwéc hat nwée: 0,5 + 1Tmm;

+ Vung tia phun vwon xa 7m;

+Vung tia phun hoat déng hiéu qua 0,76 m;

+ Hé sb hut gié tuan hoan vao té hop ejecto:
K=8,1.

2. B&c tinh ky thuét cda té hop ejecto st dung voi
phun tia ngang thé hién trong Béng 2.
Bang 2. Dactinh ky thudt ciatdhop ejectasirdung voi phun tiangang
Luu lwgng mot

T Ap sudtnudcra, i phun, it/ Goctia Kiéu voi
(MPa) phiit) phun phun

1 0,5 29

2 1 4

3 1,5 5 120° (E-1,3-120

4 2 58

5 2,5 6,5
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H.4. Thit nghiém ejecta st dung voi phun tia ngang

+ Chiéu cao doan 6ng nwéc theo hong 16 ké tir
éng dan nuwéc chinh dén t6 hop ejecto, 1,6 + 2m;

+ Dang tia phun: tia ngang tao mét phang theo tiét
dién dwong 16 ¢6 bui di qua;

+ Kich thwéc hat nwée: 0,1 + 0,5mm;

+ Ban kinh hoat déng ctia voi phun: 3m

+Vung tia phun hoat dong hiéu qua 1,3 m;

+ Hé sb huat gi6 tuan hoan vao td hop ejecto:
K=15,8.

2.2. Két qua chéng bui bang phun swong mu
tudn hoan ap suét cao tai mot s6 mé than ham 1o

Hiéu qua chdng bui trong mé than ham 16 khi
st dung PSTH ACJ & mét sd don vi khai thac than
ham 16 trong TKV cho két qua kha quan.

1. Chéng buibang ejecto str dung voi phun tia chim

Vi tri chéng bui tai gwong 16 d& mac -300 V7
khu | - Cong ty C6 phan than Ha L&m - Vinacomin:
ejecto’ lam viéc trong guwong 10 dao (Hinh H.5).

H.5. Chéng bui bang td hop ejectd sit dung voi phun tia chum tai
guong 16 da mic-300 V7 khu | - Cdng ty than Ha Lam
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VI TRI CHONG BUI SO 1 TUYEN BANG TAI GIENG CHINH +30/-25
VA LO NGHIENG BANG TAI -34/-150

GHI CHU

Voi phun: —0
Van khoa: T
Bang tai: ——=

H.6. So dd chdng bui bang ejects sit dung voi phun tia ngang tai tuyén bang tai giéng chinh mirc-25/+30
va lo nghiéng bang tai miic -150/-34

Két qua do ndng do bui tai gwong dao 16 da mire
-300 V7 khu | trwéc khi nd min va sau né min 30
phut tai gwong dao 16 1a 87 mg/m?3, sau khi ap dung
gidi phap ndng dé bui giam xubng rat thap, chi con
tr 24,3 + 26,5 mg/m3, hiéu qua chdng bui dat trén
77%.

Twong tw két qua ap dung khi dao 16 da tai Cong
ty than Khe Cham trwdc khi ap dung & mdi cdng
doan san xuét nhw khoan, nd min va xuc béc luong
bui phat sinh dao déng tlr 306,7 + 395,0 mg/m3.
Khi ap dung phwong phap chc“'mg bui, lwveng bui do
dwoc chi con tr 10 + 30 mg/m3, hiéu qua chéng
bui dat trén 80%, lwong gi6 tuan hoan ting thém
trong gwong 37%, lwu lvong nwéc gidm tr 2 + 3
l&n so v&i phun twéi nwdc binh thweng, nhiét do
trong gwong giam tir 1 + 1,5°C.

2. Chéng bui béng ejecto st¥ dung voi phun tia
ngang

Vi tri chéng bui tai tuyén bang tai giéng chinh
murc -25/+30 va 16 nghiéng bang tai mc -150/-34.
So dd chéng bui dwgc thé hién & Hinh H.6.

Két qua do néng do6 bui phat sinh trong qua trinh

van chuyén than trén tuyén bang tai giéng chinh va

|6 nghiéng bang tai dao déng twr 94,8 + 115,5 mg/
m3. Khi 4p dung phuong phap chdng bui, lwong
bui do dwgc chi con tir 1,6 + 46,5 mg/m3. Hiéu qua
chéng bui dat tir 59,7 + 98,3%. Béng thoi lwu lwong
nuwdc gidm xudng tr 2 + 3 1an so v&i phun twdi
nuwéce thuwdng (3,8 litphuat so véi 12 lit/phat trén mot
voi phun), lwong gié tudn hoan tang thém trong
vung tia phun 35,02 m¥phut.

3. KET LUAN

Trén co s& kinh nghiém ap dung cac gidi phap
chéng bui tai cadc mé than hAm 16 trong nwéc danh gia
wu nhwoc diém clia cac gidi phap chéng bui da duwoc
&p dung tai cac mé than ham 16 vung Quang Ninh,
dé xuét lwa chon mot sb gidi phap chéng bui cho cac
diéu kién cu thé nhw sau:

> Giai phap chdng bui bang phun swong mu tuan
hoan &p suét cao s dung voi phun tia chum. Ap
dung pht hop véi viéc dao 16 cut, xtc bc van tai than
trong 16 cho va céc diém rét than tap trung. Hiéu qua
chéng bui dat dén 80%;

> Giai phap chdng bui béng swong mu tuan hoan
ap suét cao stv dung voi phun tia ngang. Ap dung cho
cac dwong 16 van tai than, da bang bang tai, 16 théng
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gié, 16 thwong di lai trong cac mé than ham 1 va cac
md khoang san c6 diéu kién sinh bui twong tw. Hiéu
qué chéng bui dat dén 90%;

> Ap dung phwong phap chéng bui phun swong
mu tuan hoan ap suat cao str dung voi phun tia chum
va tia ngang gidam lwu lwong nwéde xudng tir 2 + 3 14n
s0 v&i phun twéi nudc thuong va luong gié bd sung
cho gwong 16 dao tdng thém 37% do hién twong tuan

hoan, nhiét do trong khu vwc lam viéc giam tw 1 +
1,5°C gop phan cai thién didu kién vi khi hau khu vuc.

> Kién nghi cac mé than hdm [6 ap dung phwong
phap chéng bui b&ng phwong phap phun swong mu
tudn hoan ap suét cao dé lam sach méi trwong, cai
thién diéu kién vi khi hau, phong chéng hiéu qué bénh
bui phdi va cac bénh nghé nghiép khac do bui cho
nguoi lao dong trong méd

TAILIEU THAM KHAO

1. Dao Van Chi, Vi Thai Tién Diing, TrAn Xuan Ha va nnk (2020), Nghién ctru co’ s& khoa hoc va thyc tién
xay dung cac quy dinh vé xac dinh gi¢i han téi da cho phép bui trong khéng khi mé than ham 10, Bd Cong
Thuwong, Ha Noi.

2. Dao Van Chi, Lé Tién Diing, D& Van Linh (2021), Nghién ciru cong nghé I&p dat va danh gia hiéu qua
chéng bui cta thiét bi hdt bui dang wét trong qua trinh dao 16 & mé Vang Danh. Tap chi Céng nghiép Mé
s 2-2022, Ha Noi.

3. Tran Xuan Ha, Lé Van Thao, Lé Van Manh (2017). Nghién ctru phun swong mul tudn hoan ap suatcao st
dung voi phun tia ngang chéng bui cho cac duwdng 16 bang tai vung Quang Ninh, Tap chi Céng nghiép M&
sb 3-2017, Ha Noi.

4. Lé Van Thao (1995). Nghién ctru chéng bui 16 da cac md than ham 1. Dé tai nghién ctwu khoa hoc, Bo
Coéng nghiép, Ha Noi.

5. D6 Nhw Y (2022), Bdo céo tdng két dé tai cdp Bd Cong Thwong “Nghién ctru thiét k&, ché tao hé thdng
clra gidm bui déng mé tw ddng cho ludng gio thai clia cac phan xwdng khai thac than mé hdm 16”, Trung
tam Hb tro Tién bd Ky thuat M, Hoi Khoa hoc Cong nghé Mé Viét Nam, Ha Noi.

6. QCVNO01:2011/BCT- 2011 (2011), Quy chuan K§ thuat Quéc gia vé an toan trong khai thac than ham
16, B6 Cong Thwong, Ha Noi.

RESEARCH ON APPLYING HIGH-PRESSURE CIRCULATING FOGGING DUST
PROTECTION METHOD FOR UNDERGROUND MINES IN QUANG NINH AREA
Pham Tu Phuong, Dam Huy Tai

ABSTRACT

Underground coal mining generates large dust in many areas: digging in coal, in rock; coal mining
in longwall; coal transportation; ... so effective dust protection is an extremely difficult and complicated
issue, because each dust protection method is only suitable for certain conditions such as: high-pressure
mist spray dust protection for combines; using wet-type deduster as well as pneumatic high pressure
water spray demand two separate equipments to supply water and compressed air. The high-pressure
circulating fogging dust protection method partially overcomes the above limitations, because only water
energy is used and compressed air is generated in the ejector. This dust protection method is easy to
apply but highly effective in coal mining.

Keywords: high-pressure circulating fogging, ejector.
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