14

HIEN TRANG O NHIEM BUI VA GIAI PHAP CHONG BUI TRONG MO THAN

HAM LO QUANG NINH

PANG PHUONG THAO!, LE VAN THAO?
"Trudng Pai hoc M6 - Dia chdt
2Hoi Khoa hoc Céng nghé Mo

Tém tdt:

Hién nay, cdc mé than Qudng Ninh khéng ngiing mdé réng vé quy mo va do sau, tong chiéu dai duong 10
méi ndm lén t6i trén chuc nghin mét. Diéu nay da dan dén khd ndng tang bui khai thdc. Bui than khong
chi gdy hai cho ngudi lao dong, ma con gy nguy co né byi than trong mé. Diéu kién lam viéc trong mé
hdm 10 ndng nhoc, néng dm, khi doc hai nhdt la bui mé sé lam tang khd ndng mdc bénh nghé nghiép,
anh hudéng dén siic khée ciia cong nhan lam viéc trong mé. Bui mé la nguyén nhan sinh ra cdc bénh
nghé nghiép nhu: Byi phdi, hen phé qudn, dnh huéng dén siic khée ngudi lao dong va chdt lugng cudc
song cong dong. Vi viy nghién ciiu xdy dung Tiéu chudn Qudc gia vé phuong phdp chong bui bang phun
suong mix tudn hoan dp sudt cao trong khai thdc than hdm 1o dé lam gidm nong dé bui cdc khu vic lam
viéc trong moé hdam 10 xudng miic dé cho phép theo quy dinh cia QCVN 01:2011/BCT.

Tis khéa: Hé thong phun suong dp sudt cao; kiém sodt bui; gidm bui, hdm 10.

Ngay nhdn bai: 4/4/2023. Ngay stia chiia: 12/4/2023. Ngay duyét dang: 8/5/2023.

Current situation of dust pollution
and dust control solutions in Quang Ninh coal mine

Abstract:

Nowdays, Quang Ninh coal mines are continually expanding in size and depth, the total length of driven
roadways each year amounts over ten thousands meters. This has resulted in the potential for increased
mining dust. Coal dust is not only harmful to workers but also make the risk of coal dust explosions in
mine. Working conditions in underground mines are hard, hot and humid. The most toxic gas, especially
mine dust, will increase to make occupational diseases, affecting the health of workers working in the
mine. Mining dust is the cause of occupational diseases such as: lung dust, bronchial asthma, eyes, ears,
nose and throat, affecting the health of workers and the quality of life of the community. Therefore,
studying and developing a National Standard on dust control method by high-pressure ejector system in
underground coal mining to reduce dust concentration in working areas to the allowable level according

to the regulations of QCVN 01:2011/BCT.

Therefore, in order to control the mine dust problem, it is necessary to develop a set of dust removal
equipment suitable for underground coal mining. High-pressure water ejector system is selected to

control dust in Quang Ninh mine.

Keywords: High pressure water ejector system; dust control; air dust reduction. underground.

JEL Classifications: Q51, Q52, Q53, Q58.

1. DPAT VAN BE

Theo Quy hoach phat trién nganh Than, san lugng than
khai thac trong nhiing nidm téi dat dén 70 triéu t4n, trong d6
than khai thdc bang phuong phdp ham 10 sé chiém khoang
80%. Cac mo than ham 1o phai xuéng sau va mé rong quy
mo san xudt, tdng cuong viéc dao 16 va mé ra nhiéu 1o chg,
ngoai ra phai ddy manh co gié hoa ban phan, hodc dong b
trong dao 10 va khai thac. Van d€ nay lam lugng bui phat sinh
trong mo ngay cang tang, nhat 1a bui phat sinh trong cac lo
dao valo chg co gi6i hda. Hién tai cic md than ham 16 dang
dan dap ting yéu ciu vé viéc tang san lugng, tit d6 cac ca s6
ha ting trong mo kha thi d€ ap dung cac phuong phap chong
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bui, nhit 1a diéu kién d€ ap dung giai phap chdng bui bing
phun suong mu tuan hoan ap sudt cao.

Theo Tiéu chuin Viét Nam, bui h6 hdp va bui toan
phén trong ca lam viéc 8 tiéng 13 2 mg/m3 va 3 mg/m3,
tuong ting. Tai mot s6 vi tri trong mo lugng bui toan phan
gdp 15 - 30 14n va bui h6 hdp gdp 9 - 11 l4n so véi tiéu chuédn
cho phép[7]. Bui gay ra khoang hon 1.000 ca bénh phdéi
trong mot nam.

Do d6, dé kiém sodt vin dé bui mo, can phai phat trién
mot bo thiét bi loai bo bui phtt hgp cho khai thac than hdm
16. Hé théng phun mu tudn hoan ap suét cao dugc lua chon
dé kiém soat bui tai mé Quang Ninh.



2. PHUONG PHAP NGHIEN CUU

2.1 Phuong phdp phén tich va ldy mau tai hién truong

Dé tai chon cac vi tri co ban nhiéu ngudilam viéc trong
khai thac than hadm 16 d€ khio sat nong d6 bui nhu tai lo
chg, guong 10 cut va cac dudng 16 vén tai tai thdi diém lam
viéc. Phan tich mau bui dugc so sdnh theo QCVN 01:2011/
BCT.

Phuong phdp ldy mdu: Trén co s& khao sat thuc té
tai cdc thoi diém khac nhau ¢ mot s6 moé than vung
Quang Ninh, dé€ tai nghién ctiu da xac dinh va thuc
hién do mau buyi nh¢ thiét bi do bui trong lugng hién
s6 EPAM 5000 Haz-dust do hing Environmental
Devises Corporation-My san xudt. Thiét bi dua trén
nguyén tic loc khi: Hat mot lugng nhat dinh khong
khi c6 chtia bui qua mot b loc. Can bd loc trude va
sau khi khong khi chuia bui di qua ta xac dinh dugc
lugng bui bi b loc giti lai rdi chia cho thé tich khong
khi da hut qua. Cudi cung sé xac dinh dugc néng do
bui theo trong lugng.

2.2 Cdc phuong phép xii ly s6 liéu, tinh todn va so
sanh danh gida

Xt ly, tinh todn s6 liéu bang phuong phap théng ké. St
dung cac tiéu chuén cho phép, cac phép do mau bui trude
va sau thuc hién bién phap chdng bui biang hé thong phun
mu tudn hoan 4p suit cao d€ danh gia viéc kiém soat bui tai
cac khu vuc 1am viéc ctia cdc mo than dugc khéo sat.

3. KET QUA VA THAO LUAN

3.1 Hién trang é nhiém bui tai cdc mé than ving
Qudng Ninh

3.1.1 Khdi niém byi mé va phdn logi

Bui mo dugc sinh ra hu hét & cac khau cong tic mo
nhu sau: Khoan n min, khau than, vin tai bang mang cao,
mang trugt, xe goong, bang tai, sap d6 vach duonglo ct, do
cong tac chdng 10, ha va pha hda da vach, do duong 1o duge
mo6 rong hodc chong xén, do téc d6 gié 16n lam tung bui da
ling dong trén tran, tudng dudng lo...

Cén ct vao nong do bui ta cd thé chia lam 2 dang
sau: Bui ho hép la bui 6 kich thude ti 1 + 5um dung dé
danh gid muc d6 tac hai gay bénh bui phdi cho ngudi lao
dong; Bui toan phén la bui c¢é kich thuéc ti 0,1 + 100
um dung d€ danh gia tinh hinh 6 nhiém bui trong moéi
truong lao dong.

Nong do bui cho phép trong khong khi méo

Miic d6 nguy hiém cua bui déi v6i co thé con ngudi
phu thudc trude hét 1a khéi lugng va sy khuéch tan cta no,
sau d6 mdi phu thudc vao cac yéu to6 khac.

V6i khoi lugng bui nhu nhau, phan b6 khac nhau thi
bui ¢6 ¢d hat nho hon 1 + 5um 13 nguy hiém nhét. Quy
chuén ky thuat quéc gia vé an toan trong khai thac hdm
lo, QCVN 01:2011/BCT quy dinh vé néng d6 bui gidi han
cho phép (bui toan phén) tai khu vic lam viéc trong ham
1o than, Bang 1 [1].
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Bang 1. Nong d¢ bui giéi han cho phép tai khu vuc
lam viéc trong ham 1o

Pic tinh bui Ham lugng Dioxit silic ty do Gi6i han nong do bui
j j chifa trong bui, % chung, mg/m*
b4, da kep Tu 10 dén 70 2
Than va than kep Tit 5 dén 10 4
Than Antraxit bén 5 6
Bui than da Dén 5 10

Theo Quy chuén ky thuét qudc gia QCVN 02:2019/
BYT vé bui - gid tri gi6i han tiép xtc cho phép bui silic tai

noi lam viéc, Bang 2

[2]:

Bang 2. Gia trj gi6i han ti€p xtc toi da cho phép bui

silic tai noi lam viéc

T Tén chat Gidi han tiép xiic ca l?m viéc (TWA),
mg/m’
1 Néng d9 silic tu do trong bui toan phan 0,3
2 Néng d9 silic ty do trong bui ho hip 0,1

Gid tri gi6i han tiép xdc cho phép bui than tai noi lam

viéc, Bang 3.

Bang 3. Gia trj gi6i han tié€p xtc t6i da cho phép bui

than tai noi lam viéc
N Gidi han tiép xiic calam R .
TT Thong s& viéc (TWA), mg/m’* Ham lugng silic ty do
1 Bui than toan phén 3,0
Nho hon hodc bang 5%
2 Bui than ho hip 2,0

Riéng dac thi khai thac mo than, téng lugng bui sinh
ra trong qud trinh san xudt 16n, nén cac nha khoa hoc lay
tiéu chuéin ndng do bui toan phan lam co s¢ d€ déanh gid 6
nhiém va hiéu qua cta cic gidi phdp chéng bui trong hdm
16 (Quy chuén ky thuét quéc gia vé an toan trong khai théc
than hdm 16 QCVNO01:2011/BCT), Bang 3.

3.1.2 Hién trang miic do 6 nhiém bui trong mé than hdm 1o

Dé tai chon 3 vi tri co ban nhiéu nguadi lam viéc trong
khai thac than hdm 16 dé khao sat ndng d6 bui nhu sau:

a. Mtc d¢ bui trong 16 chg: Mot s6 két qua do dac
nong do bui tai 1o chg cic thsi diém khéc nhau & mot
s6 mo than ving Quang Ninh béng thiét bi do bui CCZ-
1000, Bang 4.

Bang 4. Nong d6 bui toan phan tai mét s6 mé, mg/m®

Mo than Khu vuc do dac Thoi diém do Loaibui | Két qua cGl::lp]ll::}l)
Duong Huy Lo chg khai thac 6 Sau né min 30" Than 118 10
Théng Nhét Lo chg khai thac 3 Sau nd min 30’ Than 89 10

Lo chg than 3 Sau né min 30’ Than 98 10
Khe Cham | Lo chg -190/-160 via 12.4 Sau né min Than 35 10
Lo chg -100/-50 via 5.1 Sau nd min Than 94.9 10

Nguén: Coéng ty CO phdn Tu vin ddu tu méd va cong nghiép -

Vinacomin

b. Mic d6 bui trong cdc guong lo cut: Mot so két qud do

dac néng dé bui tai cdc thoi diém khdc nhau & mot s6 mé
than viing Qudng Ninh, Bdng 5.

Bang 5. Nong d6 bui toan phan tai mét s6 mo, mg/m*

Mo than Khu vuc do dac Thoidiém do | Loaibui Két qua &l hz“,n
cho phép
Loda Sau nd min 30’ ba 87 2
Thong Nhat -
Lo da Sau né min 30 ba 94 2
Khe Cham Thuong van i -155/-100 Sau nd min 30 Than 19,4 10
via 14.5
Quang Doc via van tai PR S
Hanh 175 via 13.6 Sau né min 30° Than 13.8 10

Nguén: Trung tdm An toan M9 - Vién Khoa hoc Cong nghé Md
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NGHIEN CUU

¢. Miic do bui trong cdc duidng lo van tdi va 6 cdc khu viic
khdc: Mot s6 két qua do dac nong do bui tai cdc thdi diém
khdc nhau 6 mot s6 mé than viung Qudng Ninh, Bing 6.

Bang 6. Nong d¢ bui toan phan cac duong 10 vén tai
mg/m’

2 U " Gié6i
Mo Khu vyc do dac Tho diém Loai bui Kef han cho
than do qua X
phép
Giéng chinh muic -25/+30 va 10 nghiéng bang tai -150/-34:
Mao Lo néi -25 9/12/2015 Than 115,5 10
Khé Hoc rét than -25 9/12/2015 | Than 109,5 10
Lo ndi -80 9/12/2015 Than 108 10
Diu bing tai 16 thugng TGV4 +50/+126 038 10
Nam Vi trf van hanh bang tai muc -40 0,31 10
Mau
Tram nap dc quy san ga trung tim mdc -50 Than 0,42 10

Nguén: Trung tdm An toan M6 - Vién Khoa hoc Cong nghé Mé

T cac Bang 4 - 6 cho thdy, nong d¢6 bui tai 16 chg, lo cut
va trong cac duong 16 van téi va & cac khu vuc khéc khi khong
chong bui, hau hét déu vugt miic gisi han cho phép [3].

3.2 Gidi phdp qudn ly va xii ly khi byi thdi tai cdc mo
than hdam 10 viing Qudng Ninh

3.2.1 Cdc phuong phdp kiém sodt bui dugc dp dung tai
Viét Nam

Cé nhiéu giai phap kiém sodt bui, tuy nhién tai cic mé
than hdm 16 Viét Nam, viéc st dung hé théng thong gi6 va
phun nuédc la phuong phap kiém sodt bui phd bién nhét.
Trén thuc t€ phun nuéc dugc coi 1a bién phap kinh té va
kha thi nhat vé mit ky thuét dé gidm nong do bui trong cac
mo than ham 10 [4].

a. Chéng bui bang thong gié

Thong gi6 1a d€ cung cip thém khong khi va lam loang
bui. Thong gié khong chingan bui ma con giam ham lugng
khi metan c6 hai. Hiéu qua ctia giai phap nay lalam loang va
dua bui ra ngoai khong chi ¢6 vai tro ctia Iuu lugng khong
khi, ma con phu thu¢c vao ché do khi dong hoc ctia ludng
gio, ciing nhu ciu tric cta ludng gié d6. Vi vay, thong gié
dugc xem la gidi phap chong bui phu trg, nhung rit quan
trong trong qua trinh dao 16 da cac moé ham lo. Trong diéu
kién binh thuotng, hiéu qué kiém soat bui dat t6i 60%. Tuy
nhién, trong méi trudng 6 nhiém khoi bui ning thi phuong
phép thong gié kém hiéu qua.

b. Chdng bui bang phun nuéc dp sudt thuong

Chdng bui bang phun nudc dp sudt thudng dugc su
dung dé chéng bui & cac vi tri r6t than ra khéi 10 chg, 1o
cut va mét s6 vi tri chuyén tai tai hau hét cic moé nhu:
Vang Danh, Moéng Duong, Khe Cham, Quang Hanh,
Théng Nhét, Duong Huy, Mao Khé, Udng Bi, Hon Gai va
Ha Long... Gidi phap chong bui don gian diing voi phun
thuong. Hiéu qué chong bui thdp, pham vi 4p dung hep.

c. Chdng bui bang phun nudc dp sudt cao

Chong bui bang phun nudc ap suét cao dugc st dung cho
cac may khiu Combai, dugc dp dung chéng bui 1o chg, dao 1o
than co gigi hoa dong bd & cac Cong ty than Khe Cham, Vang
Danh, Nam Mau va Ha Lam... Nuéc ép suét dugc bom ra cac
voi phun chuyén dung gin trén tang khau phun va khu vic
lam viéc. Ap sudt bom 1,6 + 2,0 MPa, Iuu lugng nudc ra khoi
voi phun 6 + 12 1/ph. Hiéu qua chong bui dat dén 70%.
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3.2.2. Ap dung h¢ théng phun suong mii tudn hoan dp
sudt cao - ejecto dé kiém sodt bui

Trén co s6 tiép thu cic phuong phap chéng bui tu
cac nha khoa hoc di trudc & Viét Nam, ciing nhu trén thé
gidi va diéu kién thuc t€ tai cic mo than hdm 16 hién nay,
phuong phap chdng bui bang phun suong mu tuin hoan ép
sudt cao da dugc ap dung tai cic mo.

Hién nay, viéc khai thac than ham 16 da xu6ng sau,
chiéu cao 4p luc nudc ké tii mit dit xudng miic khai théc,
van tai lén hon 50m véi hé thong cip nudc hién c6 da du
ap luc, ma khong cin stt dung may bom dién trong 16 viia
gay phtic tap day chuyén chdng bui, viia ¢6 nguy co chdy nd
khi mé tan. Viéc b6 tri hé thong chong bui biang t8 hgp cac
voi phun, 6ng dan nudc, van cip nudc, van diéu ap dugc
14p dit thuan lgi. Hé théng phun suong ton it nude, khong
gy u6t duong 10, can trd giao thong vén tai, ngudi di lai.

Tai mé Khe Cham, Ha Lam va Mao Khé, tinh Quang
Ninh, hé thong phun suong ap suét cao - ejecto voi 2 loai
voi phun (dang tia chum va tia ngang) da dugc lua chon va
thti nghiém d€ kiém soét bui trén dudng 10, bing tai, trong
qua trinh khai thac 1o chg.

Dé tang hiéu qua dap bui, nguai ta két hgp hai phuong
phép phun nudc véi khi nén, nudc c6 ap suit cao dén 5MPa.
Nho c6 hé thong ejecto, ap luc nude ra khoi voi phun va
phun nudc ap sudt cao nha t8 hgp hé théng phun. Ban chat
la st dung voi phun tao ra viing chan khong va khong khi
chiém bui dugc hut vao ejecto va ra khoi ejecto tao thanh
tia phun nudc - khi nén. Nhu véy, khong st dung dén thiét
bi nén khi ma tt khi bi nén do hién tugng néu trén. Bau
khong khi chia bui dugc dap béng cac hat nudc nho va
tudn hoan l4n thd hai trong vung tia phun dan dén hiéu
qua chong bui cao. So d6 céng nghé chong bui st dung
phuong phap phun suong mu dp sudt cao 16 chg dugc thé
hién 6 Hinh 1.
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Hinh 1. H¢ thong chong bui bang t6 hgp ejectd cho
lo cho
1. 7;6’ hgp ejecto, 2. Van khéa, 3. V(‘)i‘phun huéng téi diém xiic tdi than,
4. Ong déan nuéc cho cdc ejecto, 5. Ong cdp nuidc cho hé théng

Hiéu qua cua viéc loai bo bui bang phun nudce 1a két
qua cta chit lugng cta giot nudc dugc phun. Céac giot
nudc cang nho, hiéu qua thu git cac hat bui cang cao, két
qua 1a bé mét hép thu bui ting 1én, va do d6 tdng dién tich
cua tit ca cac giot ctia dong phun ma khong lam thay déi
tong thé tich cta ching [5 - 6,8].

St dung nguédn nudc sach cung cip cho hé thong phun
suong tuin hoan dp sudt cao vi nudc 6 nhiém co thé giy
an mon duong 6ng, voi phun. Chét lugng nudc kém sé can
bao tri voi phun thudng xuyén hon, ting ty 1¢ hao mon va
rut ngan tudi tho ctia voi phun. Viéc bao tri hé théng gom



t6 hgp cac voi phun, 6ng dan nude, van cdp nudc, van diéu
dp dugc tién hanh dinh ky d€ dam béo cho hé thong hoat
dong t6t va lau dai.

3.3. Két qud thik nghiém hé thong voi phun suong tudn
hoan dp sudt cao vdi voi phun tia chim

Hé thong voi phun suong tudn hoan ap sudt cao véi
voi phun tia chum dugc st dung dé kiém soat bui trong
qua trinh khai théc 16 chg tai mé than Khe Cham, Ha Lam.

Céc cong doan san xudt nhu khoan, n6 min va xtc bdc
khi dao 16 da tai Cong ty than Khe Cham lugng bui phat
sinh dao dong tii 306,7 + 395,0 mg/m’. Tuy nhién, khi 4p
dung chéng bui bang phuong phap phun suong mu tudn
hoan, dp suft cao, stii dung voi phun tia chtim, lugng bui
do dugc chi con tii 10 + 30 mg/m?, hiéu qua chdng bui dat
trén 90%.

Két qua ap dung thii nghiém 6 Cong ty than Ha Lam tai
tuyén bang tdi mit bang nha sang mtic +75 va guong dao
16 chudn bi mtic -300 via 7 khu I cho thdy, ndng d6 bui tai
tuyén bang nha sang 115,5 mg/m’, sau khi 4p dung chéng
bui bang phuong phép phun suong mu tudn hoan, dp suit
cao, st dung voi phun tia chim néng d¢ bui gidm xudng rat
thép, chi con tu 24,3 + 26,5mg/m?, hiéu qua chong bui dat
trén 77%, dong thoi lugng gié tudn hoan tang thém trong
guong 37%, luu lugng nude giam 2 + 3 14n so véi phun tudi
nudc binh thudng va nhiét d6 trong guong giam 1 + 1,5°C.

|
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Hinh 2. Biéu dé két quad chong bui bang voi phun tia
chum mé than Ha Lam

3.4. Két qud thit nghiém hé thong voi phun suong tudn
hoan ap sudt cao vé6i voi phun tia ngang

Hé thong voi phun suong tuan hoan ap sudt cao véi
voi phun tia ngang dugc ap dung dé€ kiém soat bui tai cac
dudng 1o ctia Cong ty than Mao Khé.

Két qua thti nghiém cho thay, lugng bui phat sinh trong
qua trinh van chuyén than trén cic tuyén bing tai giéng
chinh va 16 van chuyén dao dong tii 94,8 + 115,5 mg/m°.

Tuy nhién, khi 4p dung chdng bui bang phuong phap
phun suong mu tuin hoan dp suit cao st dung voi phun
tia ngang, lugng bui do dugc chi con tu 1,6 + 46,5 mg/
m3, hiéu qua chdéng bui dat tii 59,7 + 98,3%. Dong thoi,
luu lugng nudce giam xudng tii 2 + 3 14n so véi phun tudi
nudc thuong (3,8 lit/phut so véi 12 lit/phut trén mot voi
phun), lugng gié tudn hoan ting thém trong viing tia phun
35,02m?/phut.

NGHIEN CcUU

4. KET LUAN

Bui thai vao khong khi c¢6 thé anh hudng xdu dén stc
khoe ctia cong nhan mé nhu bénh phdi, hen suyén, kich
Uing mat. Bui khai thdc 13 két qua cta cac hoat dong khai
thac, bao tri hodc san xudt. Vi viy, lua chon hé thong phu
hop 12 mot quyét dinh quan trong 1au dai. Hé thong kiém
soat bui khong chi lam sach khong khi, ma con cai thién
hiéu qua giam bui, gitp ddm bao van hanh an toan va giam
s6 lugng bao tri phan ting ma may moc can.

Hé thong phun nudc ap luc cao dugc lya chon va thiét
ké d€ kiém soat bui trong qua trinh khai thac 10 chg tai
Quang Ninh gitp giam lugng bui phat sinh xung quanh
noi lam viéc dén nong do, khong gay nguy hiém chdy né va
khong vugt ngudng ndng d6 bui cho phép.

Hiéu qua gidm bui ctia hé thdng phun nuéc cao ap
dat khoang 60 + 98%. Hon niia, trong truong hop tiéu
thu nudc cta hé thong phun nho hon khoang 2+3 lan so
v6i truong hgp phun nudce thong thudng. Khi dp dung hé
théng phun nuédc ap luc cao khong lam 4m dudng, thiét bi
va noi lam viéc.

Hé thong phun c6 thiét ké don gian, bao tri t6i thiéu va
xay dung lau bén. Co thé san xuit chung bang cac vat liéu
va thiét bi sdn c6 tai Viét Namm
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