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Qua trinh san xudt trén mo 1o thién, cac khi CO, NO2, SO2 va bui TSP phat thai tw cac khdau cong
nghé la mot trong nhitng tac nhan gdy 6 nhiém khéng khi. Pdc biét khi khai thac xuong sau, khoi lwong
ddt béc, chiéu cao ndng tdi lom,... lam tang nong dg cdc khi 6 nhiém. Do d6, can nghién ciku cdc gidi
phap cong nghé giam 6 nhiém khéng khi tai dau nguon thai va phén tan khéng khi bang thong gio cudng
bire, dam bdo diéu kién vi khi hdu an toan trén cdc mé than 16 thién.

1. Dat van de

Cac md than 16 thién I&n cltia Viét Nam dang
khai thac dwéi mirc thoat nwéc ty chay véi dac
trwng la d4t da tap trung & cac tang phia trén, than
nam phia dwéi. Hién nay, dé& dap tng khéi lvong
than san xuat, cac mé dang khai thac véi chiéu
cao nang tai, cung do van tai lon (ttv 4 + 7 km), hé
sb boc san xuét cao (10,7 + 16,7 m¥T), cong tac
pha v& dat da chd yéu bang khoan nd min, cong
tac van tai dat da da sé déu st dung hinh thirc van
tai bang 6 t6 don thuan co tai trong tir 27 + 130
tan,... day déu |a cac ngudn phat thai khi 6 nhiém
nhw CO, NO,, SO, va bui lo Itrng trén khai trwdng
md than 16 thién.

Khai thac xuéng sau, day mo chat hep, cac
khi 6 nhiém va bui khéng c6 kha nang khuéch tan
nhanh ra mdi trwdng xung quanh, tich tu tai day
mé v&i ndéng do cao, thoi gian dai, gdy anh huwéng
khéng nhd téi hiéu qua sdn xuét va sic khée
nguwdi lao dong. Theo QCVN 05:2013/BTNMT -
Quy chuén ky thuat qudc gia vé chat lwong khéng
khi xung quanh, quy dinh gi&i han khéng khi xung
quanh, v&i CO: 30.000 pg/m?® NO,: 200 ug/m?;
SO,: 350 pg/m® va bui lo' Ieng (TSP): 300 pg/m?.
Do d6, can nghién ctru cac giai phap gidm 6 nhiém
khong khi tai dau nguén va phan tan khéng khi
bang théng gié cuéng birc trén md than 16 thién.

2. Cac nguon phat thai khi 6 nhiém trén mé
16 thién

Bui va khi doc la tac nhan gay 6 nhiém khéng
khi chd yéu trén ma 16 thién. Theo théng ké phat

thai & nhiém khong khi trén cac mé 16 thién cla
trwdng Pai hoc A&M Texas, USA [5] thi néng do
bui va khi déc phat sinh trong céng tac lam toi dat
da chiém trén 50 % so v&i cac khau cong nghé
khac. Trén co s& cac diéu kién san xuat thuc té
tai cac md, cac ngudn phat thai 6 nhiém khoéng khi
chu yéu theo so dd hinh 1.
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Hinh 1. Nguén phéat thai khi 6 nhiém trén maé
16 thién
2.1. Khau khoan né min
- Cong tac khoan:
Céc may khoan thay luc, xoay cau hién nay st
dung dién trén mé déu dung khi nén dé théi phoi
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lam sach 16 khoan, gay ra phat tan bui vao méi
trwdng (hinh 2a). Dbi véi cac may khoan chay dau
Diesel, san phdm khi thira do déng co khi hoat
dong thai ra nhw oxit cac bon, oxit nito, acrolein,...
la thanh phan khi doc hai phat thai vao maéi truwdng.

- Co6ng tac ndé min:

Theo ly thuyét, cac thubc né cdng nghiép hién
nay st dung cé can bing Oxi gan bang 0 nhdm
han ché téi da cac chat doc hai phat thai vao
khong khi trong qua trinh nd min. Tuy nhién, thuc
t& cac vu nd van tao ra cac khi doc nhw carbon
monoxide (CO), nito oxit (NO,) va lwgng I&n bui
TSP (hinh 2b).

b)
Hinh 2. Bui va khi déng pl}ét tan trong céng tac
khoan, n6 min

2.2. Khau xuc béc, van tai va thai da

- Khau xtc béc: Bui phat tan ra méi trudong
khong khi cha yéu tai thao tac d& tai dat da, than
db ttr gau xuc xudng thung xe (hinh 3a).

- Khau van tai: Ngudn gay 6 nhiém khéng khi
trong cong tac van tai tv hoat ddng van chuyén
d4t da thai va than bang 6 t6, qua trinh van chuyén
banh xe cudn bui ttr mat dweng, ddng thoi khi hoat
dong, déng co sir dung Diesel da thai ra oxit cac
bon, oxit nito, acrolein,... (hinh 3b).

- Khau db thai: D4t da nd min cé kich thuéc
khac nhau sé& cé chuyén dong khac nhau trén
swdn tang thai. Trong phat tan bui ra méi truong,
dat da dang bot min, cé dwdng kinh c& hat nhé tao
thanh bui, sé bi hat tung lén trong khéng khi khi 6
t6 db thai. Qua trinh phat tan bui xa hay gan phu
thudc vao téc dd gid, chidu cao bai thai (hinh 3c).

g - T

b) Khau van tai

c) Khau dé thai
Hinh 3. Khi 6 nhiém phét tan trong khéu xuc béc,
van tai va dé thai

Diéu kién vi khi hau ciia mé dam bao an toan
cho ngudi lao ddng, khi két qua quan trac dinh ky
vé ndng dd bui va khi doc hai phai nhd hon cac chi
sb6 cho phép theo QCVN 05:2013/BTNMT (bang
1) [1].

Nhw vay, trong cac khau céng nghé khoan, nd
min, xuc bdc, van tai va thai da trén khai trwong
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Bang 1. Gi tri gi6i han céc théng sé co ban trong khéng khi xung quanh

, A Gia tri gi¢i han, ug/m?®

Stt|  Thongso TB1gic | TB8giv | TB24gie | TBnam
1 |0, 350 - 125 50

2 |co 30.000 10.000 - -

3 |NO, 200 - 100 40

4 o, 200 120 - -

5 |Builo Itng (TSP) 300 - 200 100

6 |BuiPM, - - 150 50

7 |BuiPM, - - 50 25

8 |Pb - - 15 0,5

mé 16 thién. Khi doc thai ra mdi trwong chi yéu
gém cac khi CO, NO,, SO, va bui gom cac loai
TSP, PM,,, PM, .. VGi bui TSP bay lo ItPng trong
khoéng khi va tac dong trwc tiép dén sirc khde clia
ngu®i lao dong trén khai trwong.

3. Cac yéu té anh hwéng dén phat tan khi 6
nhiém ra ngoai moong 16 thién

Viéc tdng ndng dd khi & nhiém va bui trong
khéng gian khai thac mot phan nguyén nhan dén
tr viéc han ché phat tan ra méi trwéng bén ngoai
moong 16 thién. Theo két qua nghién ctru da co, 02
yéu t6 chinh anh hwdng dén phat tan khi 6 nhiém
bao gédm: yéu té hinh hoc mé va céac I&p khi quyén
trong khéng gian mé.

3.1. Anh hwéng yéu té hinh hoc mé

Céc khi & nhiém dwoc tao ra dwoc phan tan
cht yéu b&i chuyén doéng cla khi quyén. Hiéu qua
cla sy phan tan dwoc xac dinh bdi d6 sau day
mé, do déc ber mé, dd déc clia swon tang khai
thac va chiéu cao ctia md, chwa tinh dén diéu kién
vi khi hau ctia mé.

Hinh 4a va 4b, khi gi6 bé mét thdi doc theo bé
mat cGia b& mé, giam dan doc theo do dbc clia mé.
Khi cang xudng sau toc d6 thdi bi mat nang lwong
do va cham v&i cac swon tAng béi anh hwéng cla
ma sat va dé nham cdia dd doc b md. Do dé, viéc
ludng khéng khi tw nhién cé théi dwoc téi day md
hay khong dwoc quyét dinh béi nhiéu yéu td khac
nhau.

Vi géc dbc bé mé Ién hon 15° (hinh 4b), ngay
ca khi 16p khong khi tw nhién & bé mét thdi toi day
nhwng & tang sau nhat sé tao ra I&p khong khi
quan. Didu nay la nguyén nhan dan t&i sy 6 nhiém
khong thé thoat ra khdi mé ma tap trung cha yéu
tai day ctia mo.

3.2. Anh huéng cua cédc Iop khi quyén trong
khéng gian mé

b)

Hinh 4. Anh huéng cda hinh hoc mé dén phan
tén khi 6 nhiém

Theo Hanna va cong sw [3], 16)p khi quyén trong
khong gian md dwoc ddc truwng béi ba yéu té: Lop
4n dinh, 16p dbi lwu va Iép ddo ngwoc nhiét do
(hinh 5).

- Lop &n dinh: 1a moét ludng khong khi dich
chuyén theo phwong thdng ding ngén cach gitra
khi quyén trong va ngoai khéng gian md. Theo
do, & trang thai én dinh, 16p khi quyén trén ngdn
chuyén ddng thng dng cla khi 6 nhiém. Pasquill
va Gifford [4] d& phat trién mdt phwong phap phan
loai lwong nhiéu dong cé trong khi quyén va né
duwoc coi la phwong phap dwoc st dung phd bién
nhat dé& danh gia 16p 6n dinh: Diém tv A — F
twong ng v&i trang thai rat khong dn dinh — 6n
dinh cla l&p khi.

- L&p ddo nguwoc nhiét dé: Xay ra khi cé chénh
léch nhiét dd bat thwong theo dd cao gitra ngay
va dém, anh huwéng dén sy khéch tan khi 6 nhiém
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trong khéng gian md. Vé ban chét I6p dao nguwoc
nhiét dé ban than né khéng co nguy hiém. Tuy
nhién, no lai la nguyen nhan chinh d&n dén nguén
khéng khi 6 nhiém khéng thé phat tan ra bén ngoai.

- L&p dbi lwu: Lop dbi lwu 1a 16p khong khi phia
dudi tiép xdc véi méat dat. D6 sau cla né thay ddi
phu thudc theo mua, vi tri, gio, diéu kién khi twong
va bilrc xa mat troi. Dac trung cua 16p ddi lwu la
chtra khi va bui.

Nhw vay, 16p 6n dinh va 16p ddo nguoc nhiét
dd déng vai trd ngan chan chuyén dong thang
ding cla khi 6 nhiém trong mé ra méi trwdng bén
ngoai. Con I&p dbi lwu sw van dong ctia khong khi
mang theo khi ddc va bui di chuyén lién tuc trong
khéng gian gitra I&p 6n dinh, I6p ddo nguoc va bé
mat dia hinh.

4. Cac giai phap giam thiéu 6 nhiém khéng
khi trong cac khau cong nghé san xuét

T nghién cu cac ngudn phat thai va cac yéu
t6 anh hwéng dén viéc phat tan khi & nhiém ra
mdi trvdng bén ngoai. Cac giai phap gidm thiéu &
nhiém khong khi bao gom

- X ly trwe tiép tai dau ngudn thai;

- Phan tan khong khi 6 nhiém bang théng gié
cuwdng burc.

4.1. X ly truee tiép tai dau nguon thai

Céc gidi phap tap trung vao viéc han ché viéc
phat tan khi 6 nhiém tai cac khau khoan nd, xuc
bdc, van tai va db thai (hinh 6).

a) Khau khoan né min

- Gidi phap khoan wot:

Trong qua trinh khoan, st dung voi phun nwéc
ap suat cao dé hap thu bui. Voi phun dwoc bom
khi nén va chat 16ng dé tao ra cac mé hinh phun
nhw: Hinh nén hoan chinh, hinh nén réng hodc
hinh quat phang, dé hap thu tbi da lwong bui sinh
ra (hinh 7a).

- Giai phap khoan khoé véi hé théng thu gom

Hinh 5. Céc I6p khi quyén trong khéng gian md

+ Gidi phip khoan wét l a =Voi phun dip bui
*Khoan khé vor hé — "J gurong xic
théng thu bui o
+ Sir duag bua mwdc ™~
~
+5r dung bua ge'/ .
PWS N

Xiic béc

Khoan n6é min

\ Db thai Vin tai _
\ /
+ Thing 56 dé t}:;é\ /‘i'mi'i mrde  mit
hcj!) Iy S / duong
+Trong  cdy phid ™ . L *Héa ciong mat
xanh, ngim phat tin T 7 dwdng

bui "
Hinh 6. Céc giai phap xt ly 6 nhiém khéng khi tai
d&u ngudn thai
bui:

Giai phap nay s dung hé thdng thu gom bui
gén trén may khoan, khi st dung hé théng nay
c6 thé giam lwong bui phat ra téi 99%. Co céu
hoat déng clia hé théng thu gom bui kho trén may
khoan thé hién 7b.

- St dung bua nwéc va bua gel PWS:

Bua nuwéc va gel PWS, hoat ddng nhw mét man
chan, khi séng kich nd, hap thu khi nd va ngan can
bui phat tan vao méi trwong. Tuy nhién, voi bua
PWS c¢6 thé didu chinh mat dd dung dich thanh
chat r&n hoa tan va khong hoa tan. Diéu nay lam
tang hiéu suat nd va gidm lwong phat tan bui TSP
ra mdi trwdng xung quanh.

b) Khéu xtc béc, van tai va dé thai

Khau xtc bbc: Gidi phap st dung voi phun lam
wédt bé mat guwong xdc dé han ché bui phat tan.

Khau van tai: B&n canh viéc twdi nwédc han ché
bui vao mua khé. S dung dung dich héa clrng
mat dwong la gidi phap ngan bui phat tan trong
cong tac van tai.

Dung dich “Lignosulphonat” dwoc tao thanh
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a) Voi phun cho giai phap khoan wot
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b) Hé théng thu gom bui khé

Hinh 7. Gidi phap giam bui khdu khoan
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b) Bua gel PWS

Hinh 8. Bua nuwéc va bua gel PWS dé gidm bui va khi doc

tr hop chét Polyme polyelectrolyte anion hoa tan
trong nwéc, ching 1a sdn phdm phu t& qua trinh
san xuat bot gb bang cach st dung sulfit, khong
chta dioxin va doc tinh rat thp dbi véi dong vat
va thwe vat.

4.2. Phan tan khi 6 nhiém bang théng gi6é
cuwéng burc

Déi v&i cac md 16 thién khai thac xudng sau,
kich thwée khai trwdng chat hep, chiéu cao by md
I&n. Dwéi tac ddng cla yéu td hinh hoc mé va cac
I&p khi quyén trong khéng gian mé, gié tw nhién
khéng dap ¢ng nhu cau phan tan khi & nhiém va
bui ra méi trwong bén ngoai. Do doé, giadi phap
thdng gié cwdng birc mang lai hiéu qua tich cyc.

Két qua mo phdng 2D cho giai phap théng gid
cudng birc véi 05 quat méc ndi tiép; dwdng kinh
quat 1,5 m; tbc dd gié 40 m/s; géc d&t quat theo
goc nghiéng b& mé xem hinh 10 [2].

Hé théng théng gié cudng blrc dat hiéu qua
khi hwéng thdi ctia quat theo chiéu gié tw nhién,
goc dat quat bang hodc 150° so véi goc dbc b
mé, so db quat I&p dat nbi tiép, két cAu cla quat
duorc tich hop hé théng phun swong dap bui. Cac
bwéc van hanh hé théng quat dwoc thwe hién nhw
sau:

- Bwéc 1: Xac dinh ving 6 nhiém duya trén thiét
mang luai thiét bi quan trdc cadm bién di dong 1&p
dat trong khoéng gian mé;

- Buwdc 2: Lén ké hoach vé vi tri 1&p dat tram
quat, tram dat hiéu qua khi l1ap dat thuan theo
chiéu gié tw nhién;

- Buéc 3: Di chuyén quat binh chra nuéc,
dwéng day cap dién dén vi tri da dinh;

- Bwdc 4: Thiét 1ap théng sb vé géc dat quat,
thoi gian van hanh hé théng phun swong;

- Buwdc 5. Két thac théng gié khi dong khéng
khi do tram quat tao ra di I1én dén vi tri cao nhat
clia b& mé theo mién thoat hodc ndng dd chat 6
nhiém trong moong giam.

Nhw vay, véi cac giai phap cong nghé: X ly
trwc tiép tai ddu ngudn thai va phan tan khong khi
6 nhiém bang théng gi6 cwdng birc, sé gép phan
gidm thiéu 6 nhiém khéng khi trong khéng gian
khai thac khi mé 16 thién xuéng sau.

5. Két luan

Cac md 16 thién khai thac xudng sau, kich
thwée khai trudng chat hep, dé gidm nong dé khi
6 nhiém va bui lo Iting, c6 thé ap dung cac giai
phap cong nghé theo 02 hwéng sau:

+ X ly truc tiép tai ddu ngudn thai;
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Hinh 9. Céng nghé giam bui bdng gidi phdp héa ctng méat duong

a) M6 hinh lubng gié tir hé théng quat cudng birc

b) Mé hinh khi 6 nhie“nj theo ludng gié thoét ra méi truromg bén ngoai
Hinh 10. M6 phdng két quéa ap dung giadi phap théng gié cudng birc

+ Phan tan khong khi 6 nhiém béng théng gié  quanh.
cudng burc. [2]. Vién Khoa hoc cong nghé M6 - Vinacomn,
Dé danh gia hiéu qua cla giai phap cong nghé, Nghién ctru khd ndng tng dung phdn mém mo
can tién hanh nghién ctru, thwe nghiém, kiém tra, phdng diéu kién vi khi hau va théng gié cho mé
giam sat trén khai trwdng, lam co s& dwa cong than Coc Sau, Ban tin Théng tin Khoa hoc Céng
nghé vao thuc té san xuét. nghé Mé, sé 2/2022.
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Research on technological solutions to reduce air pollution in opencast coal mines
in Vietnam

Eng. Do Van Trieu, Eng. Hoang Manh Thang
Vinacomin-Institute of Mining Science and Technology
Dr. Tran Dinh Bao, Eng. Hoang Van Van, Dr. Nguyen Tuan Thanh
Hanoi University of Mining and Geology

Abstract:

In the production process at open-pit mines, CO, NO2, SO2 and TSP dust emitted from technological
Stages are one of the causes of air pollution. Especially, in the deep mining, the great volume of
overburden, the high lifting height, etc., increased the concentration of polluting gases. Therefore, it
is necessary to study technological solutions to reduce air pollution at the source of discharge and air
dispersal by forced ventilation, which ensures safe microclimate conditions at opencast coal mines.
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