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TOM TAT

Vung than Quéng Ninh ndm & ving Péng Béc Viét Nam la ngudn cung cép than cho nén kinh té
qudc dén va xuét khdu. Hang ndm, hoat déng khai thac than tai Quéng Ninh thai ra méi trurong khodng
130 triéu m?® nudrc thdi ma. Sudt trong mot giai doan, khi bdo vé moi triong chura dwoc quan tdm ding
mure, méi trrong cdnh quan va sinh thai ving than Quang Ninh, cuéc séng va strc khde clia tho mad va
céng déng dan cw bj dnh hwéng, trong dé thanh phdn méi truong bi tac doéng ndng nhét la méi truong
nuée, bao gébm nutrc mét, nwéc ngdm, nwéce bién ven bo. Sau 25 ndm kién tri va bén bi (1995 — 2020),
Tép doan Céng nghiép Than - Khoang san Viét Nam (TKV) da thanh céng trong xu ly nwéce thai mo,
gop phén lam thay déi sinh théi viing than Quéng Ninh va dang tao ra mét nguén tai nguyén nuwéc sach
c6 gié tri ldu dai, tin cay va bén viing. Mét yéu t6 quan trong gép phén vao thanh céng cia TKV trong
linh vire xt ly nwére thdi mé vung than Quéng Ninh la nghién cteu va ing dung khoa hoc, ky thuét, céng
nghé mai truong, mét linh vire hét strc méi mé déi véi TKV vao thoi ky dé.

Bai viét gioi thiéu nhirng gidi phap khoa hoc, ky thuét, céng nghé da duoc g dung trong linh vuc
Xt ly nuéc thadi mé nham phé bién va danh gia két qué xur ly nudc thai mé sau qué trinh hon 25 ndm
ctia TKV, trao déi dé xac dinh dinh huéng tiép theo, gép phan cho trng phé véi bién déi khi hau va thuc

hién chién luoc chuyén tir “nén kinh té ndu” sang “kinh té xanh” cua tinh Quéng Ninh.
Twr khéa: vung than Quang Ninh, TKV, méi trirong mé than, x& ly nuée thai moé, phwong phap x&
ly cha dong, phuong phap xt ly thu déng, dam Iy nhan tao

1. DAT VAN BE

Dac diém I&n nhat ctia vang than Quéang Ninh [a
ndm sat ngay vinh Ha Long, hai 1an dwgc UNESCO
cbng nhan |a Di san thé gi¢i va méi day duwoc cong
nhan la Ky quan thién nhién mai.

Khai thac than la nganh céng nghiép cung cép
ngudn nhién liéu rAn cho nén kinh té qudc dan va
xuét khau, dong vai trong dbi véi sw phat trién cta
tinh Quang Ninh, tuy nhién khai thac than cling gay
ra nhirng tac dong I&n dén moéi trwong sbng, moi
trudng sinh thai dbi véi cac ngudn nudc mat (nwéc
mat va nudc bién ven be) [S& TNMT Quéng Ninh,
2014]; bbi 1ap song sudi do dat da thai mé; sut lun
bé mat va trwot I& bai thai de doa an toan cho céac
khu dan cw va céng trinh ha tAng xung quanh bai
thai; sinh thai va canh quan bj pha hay.

C6 hai nguyén nhan chinh dan dén tinh trang
moi tredng vung than Quang Ninh bj tc déng nang
né, dé 1a do khoéng cé cac quy dinh phap luat va ché
tai bao vé moi trwdng mét thoi ky rat dai, tr trwdce
ndm 1994, nam cong bd Luat Bao vé méi trudng
dautién cta Viét Nam va sw han ché vé ngudn luc
tai chinh ciing nhw nguén nhan lwc danh cho bao
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vé moi trvong.

1. Nwéc thdi mé |a mét trong nhivng van dé moi
trwdng chinh clia nganh than. Nwéc thadi mé than
bao gdm nwéc mat va nwdc dudi dat chay vao mo,
tiép xuc v&i cac via than va thiét bi khai thac mé va
dwgc bom thoat khéi mé [Kroll et al., 2002]. Ngoai
ra, con ¢ cac ngudn nuéc bi & nhiém khac trong
qué trinh khai thac va san xuat than nhw nuwéc thai
tr cac phan xwdng co khi, stra chira hoac sang
tuyén, ché bién than va cac ngudén nwéc bi nhiém
ban trén bé mat. Tai vung than Quéng Ninh, khbi
lwvgng nwéc thai tir cac cong doan khai thac than
dao dong tir 1,9 dén 2,1 m¥ tan than nguyén khai
[VITE, 2014], tdng lwvong nwéc thai do hoat dong
khai thac va ché bién than chiém 73% téng luwong
nuwdc thadi cong nghiép [S&@ TNMT Quang Ninh,
2014].

Trong mét thoi gian dai, nwdc thai moé than da
gay tac dong bdi lap séng, subi, hd chira nwéc; axit
héa cac hd thiy loi tai huyén Déng Triéu 1a ngudn
cung cip nuwdc cho sdn xuat néng nghiép; anh
hwéng dén chéat lwong cac ngudn nwdc mat dung
cap nwéc sinh hoat.
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Bang 1. Gia tritrung binh va giéi han cia cac théng s6 6 nhiém trong nuéc thai mé than Quang Ninh

Thong s6 pH s Fe Mn Hg As Pb qi
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Gid tri do 2,6-6,8 70-1714 23-2474 0,85-24,6 0,0005 0,0005 0,0019 0,0033
QCVN40/2011 5,5-9 50 1 0,5 0,005 0,05 0,1 0,05
/BINMT (6-9) (100) (5) (1) 0,01 0,1) (0,5) (0,7)
QCDP 3:2020/QN 5,59 50 1 0,5 0,005 0,05 0,1 0,05
(6-9) (100) (5 (1 (0,10) 01) (05 0.1)

(Nguén: Téng hop)

Ghi chu: S6 khéng cé dau ngoac la gia tri theo cot A, sb trong ngoac 1a gia tri theo cdt B clia cac quy

chuan.

Theo Kurtz S. (2009), Bilek F. et al.(2011) va
két qua quan trac trong nhiéu ndm do Céng ty Cb
phan Tin hoc, Cong nghé, Méi truerng — Vinacomin
(VITE) thwc hién cho thay, d&c tinh chung ciia nwéc
ma tai viing than Quang Ninh c6 tinh axit, chat ran
lo Itrng (T'SS) ma thanh phan chd yéu la bun than,
sat (Fe) va Mangan (Mn) dudi dang hydroxit hodc
sulphat. Cac théng s6 TSS, Fe, Mn thwdng vuot
tiéu chuan cho phép nhiéu 1an. Ham lwong cac kim
loai nang (As, Pb, Hg, Cd) déu thap hon gi¢i han
cho phép (xem Bang 1).

Muc tiéu x& ly nwdc thai mé can dat dwoc la
trung hoa ngudn nwéc sau xi ly, tach va loai bé cac
chat 6 nhiém gébm TSS, Fe va Mn va xt ly bun thai.

Giai doan trwédc nam 2009, nwée thai mo thwdng
duoc xt ly bang phwong phap don gian (Hinh H.1)
v&i muc dich gidm dé axit va Iéng bun than, cac
thong sb Fe va Mn khéng dwoc quan tam xi ly. Dé
trung hoa axit, tdc nhan dwgc st dung théng dung
la véi téi dang bot. Trong qua trinh lwu chuyén nuwdc
thai trong mwong ranh, moét phan Fe*? sé dwoc
chuyén thanh Fe*? du i tac dung cia &nh ndng mét
tr&riva tao két thia trong cac muwong ranh va hé lang.

Stra voi

l

Hé tiép nhan
va trung hoa

!

Bun thai

Nuwdc thai mo

Nguédn
—_

*  tiép nhan

H.1. Quy trinh cdng nghé xit Iy nudc thai mé than giai doan trudc
nam 2009

Cong nghé x& ly nwéc thai mé giai doan nay

khong xt ly dwoc triét dé cac thanh phan & nhiém,

chat lwong nwéc sau xt ly khéng dwoc giam sat
theo tiéu chuén, do vay két qua dat dwoc chi la
gidm do axit, khong x& ly duoc triét dé kim loai,
nhatla Mn, do vay chat luong cac ngudn nudc tiép
nhan khéng duoc cai thién nhiéu.

Sau khi Luat Bao vé moi trwdng ra doi, cac tiéu
chuan vé nuéc thai cong nghiép dan dwoc cong
bd. Chat lwong nudc thdi mé than sau xt ly can
phai dap tng tiéu chuan theo QCVN 40/2011/
BTNMT va tir ndm 2020 c6 thém cac quy chuan
dia phwong cla tinh Quang Ninh vé chét lwong
nwdc (QCBP1:2020/QN, QCBP2:2020/QN va
QCDHP3:2020/QN). Nhiém vu dat ra la can nghién
clru cac giai phap cong nghé dé dap ng tiéu chuan
nwéc thai mé sau xt&r ly theo muc dich st dung va
chat lwong yéu cau cla cac ngudn tiép nhan.

2.NOI DUNG NGHIEN cUlU

Co6 hai phwong phap xt ly nwéc thai mé da dwoc
tién hanh nghién ctru, thtr nghiém va (ng dung la
phwong phap chd ddng (str dung héa chét va thiét
bi) va phwong phap thu dong (st dung vi sinh va
thwe vat, khoéng st dung héa chat va thiét bi).

2.1. Phwong phap xtr ly cha dong

Cac cong doan cong nghé chinh theo phwong
phap x& ly chi déng bao géom: trung hoa (phan
&ng), keo tu, I&ng, khir Mangan va x ly bun thai.

1. Céng doan trung hoa (phan (rng)

Axit trong nwéc mé than dwoc hinh thanh tir
phan (rng clia cac hop chéat chivra lwu huynh trong
than tiép xuc vai 6 xy trong khéng khi sau khi dwoc
khai thac ra khéi via theo qua trinh sau day:

2FeS + 70, + 2H,0= 2Fe* + 4S0,> + 4H* (1)

Gbc H* sé tao nén tinh axit d&c trwng trong nudc
thai mé. Hai loai héa chat dé trung hoa tinh axit
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Bang 2. So sanh hiéu qua sir dung voi bot va xut cho xirly nudc thai mé than

Thongsd Véibot Xut
Gid thanh vatinh san co Réva cd san. Dat hon va can dat hang.
St dung D& pha ché, diéu chinh; khong nguy hiém. Kho diéu chinh tha cdng; doc hai va nguy hiém.
Hiéu qua st dung Thoi gian phan ting chdm lam téng kich thuéc  Quy mé bé trung hoa nhé hon; khong tao can

bé trung hoa; tao can lang.

Phamvi ting dung

cla nuwoc thai mé la voi bot dang khdé CaO hoac
pha thanh dung dich Ca(OH), dang sira véi va xut
NaOH nhwng véi bot dwoc st dung thdong dung
hon do c6 nhivng loi thé khi st dung (xem Bang 2).

Vi bot cé thé dwoc cép truc tiép vao bé trung
hoa hoac gian tiép qua bom tir thap chira voi dé
tao thanh dung dich véi (sira v6i) Ca(OH),. Viéc
diéu chinh lwgng véi cho qua trinh trung hoa dé dat
murc pH quy dinh rat quan trong va anh huéng téi
hiéu qua qua trinh oxy hoa cac kim loai Fe va Mn
cling nhw qué trinh keo tu va lang sau dé. Viéc cap
voi qua thap sé gilp co gi¢i hda khau cap voi, diéu
chinh lwong voi chuan xac, tuy nhién bom dinh
lwong hay gép sw c6 do dinh voi va bi &n mon.

Hinh dang va kich thudc bé trung hoa cé anh
huwdng Ién dén hiéu qua trung hoa. Cac bé trung
hoa cé dang hinh chir nhat sé cé hiéu qua kém hon
cac bé cé dang hinh tron do thiét b tron khay dung
dich si¥a vdi khong thé hoa trén déu dung dich sira
voi dwoc cép vao bé & vi tri cac goc canh. Viéc cap
stra vdi & cac bé trung hoa dang hinh chir nhat
thworng dwoc thuc hién & mép bé. Cap siva véi tai
vi tri trung tam bé sé co hiéu qué hon cho qua trinh
hoatron.

Thoi gian phdn (ng trung hoa bang siva voi
tai cac tram x& ly nwéc thai mé than Quang Ninh
thwong dao déng tir 8 dén 20 min, dwoc thi nghiém
cu thé cho tirng tram. D& tang hiéu qua phan &ng
déi véi nhikng tram xt& ly nwéc thai co thé tich bé
trung hoa nhd, da thiwc hién bién phap hoa tron siva
voi trwe tiép trén duwéng 6ng cap nwédc vao tram.

Viéc suc khi va nang cao d6 pH trong bé phan
&ng 1a cac bwdc can thiét dé két tia sat va cac ion
kim loai khac.

2. Céng doan keo tu

Keo tu la qua trinh tao béng can nham tang dé
I&n cla can trwdc khi dwa nwédc thai sang khau
lang, nhe d6 1am tang téc d6 1ang cda can.
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Khong han ché quy md cong sudt xly.

[ang.
Quy md cong sudt nhd (< 200 m*/h); thiét b
dang hgp khoi.

Tai hau hét cac tram xt ly nwéc thai mé ving
than Quang Ninh, keo tu dwoc st dung la PAC (poly
aluminium chloride) c6 céng thirc héa hoc [Al,(OH)
Cl. 1 ,1a mét loai phén nhém cd kha nang keo tu
céac can ban trong nwéc hiéu qua nhwng khong lam
tén hai dén méi trworng. Hoa chat nay ciing duoc
st dung trong x& ly nwéc thai cadc nha may tuyén
than. Chét tro lang thuwdng duoc st dung la PAM (
(C,H.N- polyacrylamide).

Chi phi héa chat trong khau keo tu dao déng
tlr 0,005 + 0,01 kg /m? déi v&i PAC va tir 0,0005 +
0,001kg/m?® déi voi PAM. PAC va PAM dugc cép
vao bé keo tu théng qua hé théng bom dinh lvong
nhwng hé théng thiét bi nay rat nhanh héng va
da duoc thay thé bang van xa thi coéng, dan dén
nhi*ng han ché vé hiéu qua keo tu. Trud'ng hop
lwong keo tu khéng dl, nudc sau cong doan bé
lang van con chra bong cdn. Truwdng hop lwong
keo tu qua murc, bong can bj v& ngay trong ngan
khudy keo tu.

Hiéu qua keo tu d4 duoc cai thién bang cach bd
sung bé khudy cham dworc bd tri gitra bé keo tu va
bé lang. Qua trinh khudy trén cham lam giam tbc
dd dong chay nuédc sau bé keo tu, &n dinh béng
can, tdng kha nang tiép xuc dé dinh két cac bong
can tét hon va tranh hién twong pha vé béng hinh
thanh.

3. Céng doan lang

Lang la cong doan trong tam cla qua trinh xt ly
nwéc thai. Cé hai gidi phap l&ng da duoc lwa chon
ap dung 1a l&ng bang trong lwc hodc lang bang
cach st dung thiét bi phu tro.

Lang bang trong lwc hay con duoc goi la qua
trinh I&ng ngang la phwong phap lang tw nhién, can
lang theo bdng can tao thanh nhé chét phu gia keo
tu tw ldng xudng day bé bang trong lwc. Qua trinh
lang dién ra theo chiéu doc bé, tir diém cap nwdc
vao dén diém thao nuwéc sach.
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Lang c6 st dung thiét bi phu trg' 14 quéa trinh
lang c6 str dung tAm lang nghiéng, con duoc goi
la tm ldng lamella. Giai doan tir 2009 dén 2012,
cac tram x ly nwéc thai vung than Quang Ninh
ap dung c6ng nghé lang ngang. Giai doan tir 2013
dén nay, ap dung cdng nghé Idng tAm nghiéng.

Hinh dang bé Iang c6 vai trd quan trong d6i v6i
hiéu qua 1ang. Bé I&ng hinh tron c6 hiéu qua lang
cao hon so véi bé lang hinh chir nhat. B& Iang hinh
chir nhat dwgc str dung trong trwdng hgp ap dung
phuong phap lang tAm nghiéng dé lam tang tbc do
lang. D6i véi dang bé 1ang nay, cac ngan keo tu cé
thiét bi khudy nhanh va khudy cham duwoc bd tri
ngay khoang d4au ctia bé lang.

Tam ldng nghiéng con dwoc goi 1a tm lang
lamella, dwoc ché tao bang kim loai uén séng hoac
nhya dac biét nham tao ra dién tich bé mét Ion
hon cho qua trinh két tia can. Bé mat cac tdm lang
phu thudc vao loai can. Dién tich bé mat téi da ctia
tAm lang dworc tinh toan cé lién quan truc tiép dén
van téc I&ng clia can va do dé lién quan dén luvong
nudc cé thé dwoc xt ly mbi gio.

Cac bong can duwoc ldng dusi day bé va tao
thanh bun thai. Bbi véi bé Idng ngang, bun duoc
thao bang van xa hodc bom hut bé tri dwdi day bé
lang. Dbi voi bé lang tAm nghiéng, cac may bom
bun dwoc bd tri nam trén cac cau gat bun van hanh
di dong trén bé mat bé 1ang va hut bun ti bé Iang
vao bé cd dac bun. Nwéc trong tach ra tv bé co
dac bun dwoc dua trd lai bé trung hoa (phan tng)
nham tan dung lwong chét keo tu con dw.

Lang 1a cdng doan lam sach nwéc cudi cung.

Cac khau loc Mangan, xt ly bun thai la bwéc phu
tro nham hoan thién mot chu trinh x& ly. Théng sb
ky thuat van hanh va hiéu qua cac cong nghé lang
da ap dung dwoc trinh bay tai Bang 3.

Uu nhwoc diém cla cac phuong phap lang da
(rng dung tai cac tram x& ly nwée thai mo than tai
Quang Ninh:

-Phuwong phap ldng ngang yéu cau xay dung bé
lang du I1&n theo yéu ciu dung lwong xir ly d& dam
bao qua trinh I&ng tw nhién, trong khi phwong phap
lang tAm nghiéng co thé xay dung bé 1ang nhd hon,
tiét kiém chi phi xay dung nhuwng ddi héi phai dau
tw thém thiét bi phu tro' (tdm Idng nghiéng). Hiéu
qua lang clia bé lang tAm nghiéng phu thudc vao
viéc lap dat thiét bi phu tro;

- Bé& l&ng hinh tron cé hiéu qua lang cao hon
bé lang hinh chi¥ nhat v&i cing phwong phéap lang
ngang nhwng co6 chi phi xay dwng cao hon;

- Bé 1dng ngang chi thich hop véi yéu cau cong
suat x& ly nwdc thai nhé (< 300 m¥h), thao bun thai
dinh ky bang van x& dudi day bé;

- Hé thdng ciu bom hut bun di chuyén trén bé
mat bé |&ng tAm nghiéng theo hai chiéu cho phép
hat bun tai bat ky diém nao dwéi day bé lang, trong
khi hé théng van xa duwdi day bé 1dng ngang chi cho
phép thao bun tai mét sb vi tri nhat dinh.

4. Céng doan khtr Mangan (Mn)

Khtr Mangan 1a phan khé kh&n nhét ctia quy trinh
x& ly nwéc thai mé than. Sau nhiéu thé nghiém,
gidi phap cudi cing dwoc ap dung la phwong phap
hép thu bé& mat va oxy hda trong bé phan &ng va
bé lang v&i d6 pH tang 1én dén 9 két hop véi tang

Bang 3. Théng so ky thudt ciia qua trinh lang

Théng sé
Phamvi cong suat dp dung hiéu qua <300 m*h
Kich thuéc hiéu qué cla bé lang

Tac nhan lang

Phuong phap cap nudc dau vao Tl trén xudng

Phuong phap cap keo tu

Phuong phap théo can lang (bun thai)

Két qua lang so v6i QCVN 40:2011/BTNMT Dat tiéu chudn cot B

Lang ngang

Chiéu rong t6i thi€u gap 41an chiéu ngang

Bongcanlangtu nhién

(&p truc tiép vao bé ling

Tur ddy bé Idng, bang bom hoac van xa

Lang tam nghiéng
Khdng han ché
Theo tinh todn luu lugng can xi ly

Tam lang nghiéng (lamella) cao 1- 2 m; do
nghiéng 60°s0 véi phuong thang diing

Tur du i én

Thong qua hai ngdn keo tu cd thiét bj khudy
nhanhva khudy cham

T bom hit bun dét trén hé thong cau di dong
trén bé mat bé ling

Dat tiéu chudn cot A
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Bang 4. So sanh cacgiai phap locMn

Thong sé

Phamvi cong sudt tram xt Iy <300 m*/h

Két cdu cong trinh, I3p dat thiét bi
(hiéu day t6i thi€u I6p cdt Mangan  Theo chétao

Phuang phap rira vét liéu loc
phdt

qua trinh oxy hda xuc tac trong bé loc hodc thiét
biloc cb dinh cé chia cat loc Mangan. Két qua thi
nghiém dbéi v&i nwéc thdi mé Vang Danh (RAME,
2015) cho thay khi gia tri pH dwoc nang 1én mirc
9,2 trong bé phan (rng da co thé khir dwoc khodng
50% ham lwong Mangan théng qua sy hap thu bé
mat va oxy hoa tr cac chét trong nudc, 50% con lai
doi hai xt ly bb sung.

Phuong an tdng cwdng qua trinh oxy héa xuc
tac trong cac bé loc cb dinh dwoc Iwa chon c6 xem
xét dén chi phi van hanh dai han, an toan lao déng
va tiéu thu nang lwong. Phwong phap co chi phi
d4u tw khong tdng cao so v&i cac bién phap cé s
dung cac héa chét oxy hoa.

Nguyén liéu cho qué trinh bd sung loc Mangan
la cat Mangan c6 thanh phén héa hoc la KMnO,
hodc Mn(OH),. Cac thi nghiém s dung cat loc
Mangan cho x& ly nwéc thai mé Vang Danh da
dwoc RAME (2015) tién hanh nham tim duoc loai
nguyén liéu loc Mangan cé tinh on dinh va hiéu qua
lau dai gitba mot san phdm cha My (Catalox) va
mot san phadm cda Viét Nam (MQ7) 1a nhitng san
pham tiém n&ng cé dic tinh loc tbt. Catalox cho cac
két qua xt ly tbt nhat nhung cé gia cao. MQ7 cé
ty 1& loc Mangan x&p xi 60% so v&i Catalox nhung
c6 giad ré hon 3-4 |an. Cat loc Mangan MQ7 da
duwoc lwa chon. Sy Iya chon nay cling déng nghia
v&i ngay ca khi hoat dong hét cong suét thi bé loc
Mangan ciling chi x& ly duwgc 50-60% lwong nwédc
chuyén sang tir bé 1dng dé chéat lwong nwéc dau ra
c6 gia tri twong dwong nhau. Thuc té s dung cat
loc Mangan tai cac tram x(& ly nwéc thdi mo than
tai Quang Ninh cho thay v&i dac diém ham lwong
TSS cao va c6 1an nhiéu sét trong nudc md (nwéc
dau vao), cat loc Mangan thwéorng phai thay thé sau
(02 + 03) nam st dung so v&i (04 + 05) nam theo
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Binh loc ap luc composite, thiét bi loc
0 chia cat Mangan

Nhd, I&, gon; thi cong nhanh; tiét kiém dién tich xdy dung

Suc, ria can I6p loc bang khi nén, thoi gian khoang 10 — 15

Bé loc chiia cat Mn

>300m*h

Dién tich ldn, két cdu bé tong cot thép; chi phi
xdy dung cao

Ti thi€u 40 cm, ¢4 thé thay ddi theo déc tinh
nudc dau vao

Suc bang khi nén tir dudi 1én; thu héi cin ban
bang mang Idp dat bén trén bé mat Idp loc

dac tinh dwoc gioi thiéu.

Hé théng xr Iy Mn tai cac tram x& ly nudc thai
md duoc lwa chon theo lwu lwong x& ly va lién tuc
duoc thay ddi theo gidi phap ky thuat loc va két
cAu thiét bi. Cac giai phap ky thuat loc Mn thwong
dwoc ap dung trong cac tram x& ly nwéc thai moé
than la binh loc ap luc bang composite hoac thiét bi
loc chira cat loc Mangan va bé loc két ciu bé tong
cbt thép cd chira cat loc Mangan. Phwong phap loc
duoc lwa chon trong hai gidi phap: loc xudi chiéu
va loc nguoc chiéu. Pham vi trng dung cac giai
phap loc Mn dwoc trinh bay tai Bang 4.

5. Céng doan xtr ly bun thai

Bun thai duoc thu hoi tap trung tir bé Idng va bé
loc Mangan véi ty 1& 95 — 97% nuwédc dwgc bom
hat bun dwa vé bé chira bun trwdc khixir ly. Dé cé
thé dwa di chon 14p, bun thai phai dwoc khir nwéc
xubng con dudi 20%. Co6 3 giadi phap xt ly bun da
duwoc ap dung.

a) Bé loc bun

Giai phap bé loc bun duoc ap dung dbi véi cac
tram c6 céng suét nhd & vao thoi ky dau xay dung
cac tram x& ly nwéc thai. B& co mot Iop séi dém
day 20 cm dwéi day bé. Nwéc trong thoat ra tir bé
lang dwoc cép trwc tiép vao bé tir phia bén trén.
Giai phap c6 wu diém la chi phi dau tw xay dung va
van hanh thap nhung hiéu qua xt ly kim loai khéng
cao, nao vét va xuc don can lang bang tha cong.

b) San phoi bun

San phoi bun la gidi phap thic hién lam khoé bun
tw nhién bang cach phoi bun, bun dwoc 1am kho
dudi anh nang mat troi va gié. Giai phap thwong
duoc ap dung cho cac tram xt ly cé cong suét nhé
hoac lwgng bun it.

San phoi bun thwdng yéu cau dién tich Ion,
chiéu cao thanh bé tv 1m dén 1,5m cé cac khe
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phia duéi chan twong dé thoat nwéc trong. Uu
diém cula giai phap la chi phi dau tw xay dung va
van hanh thdp nhung doi hdi dién tich mat bang
I&n; viéc lam kho bun phu thudc vao diéu kién thoi
tiét nén hiéu qua xt ly khdéng cao, d&c biét 1a gap
khé khan trong trwd'ng hop luong bun can xt ly 16n
hon nang lwc xt ly clia san.

c) Xt ly bun thai

Coéng doan xt ly bun thai 1a thu hdi va c6 dac
bun dén ndng dd pha ran thich hop dé cé thé van
chuyén bun ra bai thai. Cac dang thiét bi c6 dac
bun da dwgc ap dung la may ép truc vit, may ly tdm
va may ép khung ban.

May ly tdm la gidi phap cho hiéu qua c6 dac
bun cao nhét trong cac gidi phap da &ng dung. Uu
diém cua giai phap la qua trinh xt ly lién tuc; khéng
phu thudc vao thoi tiét do hé thdng thiét bi duwoc
dat trong nha hodac c6 mai che. Qua thyc té van
hanh, gidi phap may ly tam tr& 1én phd bién hon
so v&i cac thiét bi khac do ¢ kich thudrc nhé gon,
van hanh don gian, hiéu qua tach nwéc cao. Tuy
nhién, giai phap doi hdi chi phi dau tw cao hon cac
gidi phap khac.

May ép khung ban cé hiéu qué x ly bun thap
nhét do khéng phu hop véi déc tinh bun thai than
(ty Ié c& hatnhé trong bun cao, ham lwong sét1én)
va do qua trinh van hanh khéng lién tuc.

Bun thai tr cac tram x& ly nwéc thai mo than
khéng chira kim loai ndng hodc cac chéat doc t6, do
vay thudng dwoc do thai trén cac bai thai mé.

Trai qua hon 20 nam tim tdi, nghién ctru, tht
nghiém va (rng dung céng nghé, kj thuat cho x ly
nuwéc thai mé than tai Quang Ninh, quy trinh cong
nghé (phd bién) cho xr ly nudc thai mé than da
duwoc dinh hinh (Hinh H.2). Quy trinh cong nghé
nay cling da dwgc mé rong ap dung cho cac mé
than khac thuéc TKV tai Thai Nguyén va Lang Son.

Syc khi

nra cén
Keo " Khir
tu | Lang mangan

Can Can

Nudc trong % 14 BO
L Uy B Bai thai
theil Bun ép

H.2. So d6 céng nghé (phé bién) xi Ij nuéc thai mé than
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khi

Nurére thai ma
Trung
| héa

Siva
wili

v

=]

Mudrc sach
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2.2. Phwong phap xtr ly thu dong
Phuwong phap xt&r ly nwéc thai thu dong la
phuong phap xt ly khéng st dung héa chat ma

x@ ly bang sinh hoc nhé nhivng loai cay thdy sinh
c6 cac kha nang hap thu cac chat 6 nhiém nhw cac
chat hiru co, amoni, cac kim loai ndng, As, Fe...
Cé4c loai cay thly sinh nay s dung chat & nhiém
nhw nguén thirc an hap thu va phat trién thanh
sinh khéi, nh& d6 trong qua trinh phat trién ching
loai bé dwoc cac chat 6 nhiém co trong nwdc. Doi
twong dwoc thir nghiém x&r ly Ia nwéc rod it cac
bai thai; nwdc bé mat tir cac bai chlra than cla cac
mé Trang Khé, Hong Thai tai huyén Dong Triéu,
tinh Quang Ninh.

Nuédc mé co tinh axit; nébng dd TSS (chd yéu la
bui than va cac két tia hydroxyte, sulphate), ham
luong sét (Fe*2) va Mangan (Mn*) cao (xem Bang
5). Trong nhiéu ndm, nuwéc mé chwa x& ly dwoc xa
vao cac hd thdy lgi xung quanh nhw Noi Hoang,
Cau Cubn, Khe Uon gay 6 nhiém dat, gidam nang
suat néng nghiép va cay trébng do s dung nudchd
ldm nuwéc tu i

Bang 5. Dac tinh nuéc mé khu vuc thir nghiém

Théng s6 T Pén  Toida %CT‘:INM"‘I'O(:CZGTI:)/
pH 5 3 55-9.0
Mangan, mg/L 1,7 9,9 49 1
Nickel, mg/L 0,2 08 4 0.5
Nhom, mg/L 0,7 43 9
Sat, mg/L 0,5 83 32 5

Sulphate, mg/L 120 624 3,875

Nguén: RAME, 2015

Cong trinh dam lay thir nghiém duoc thiét ké,
xay dwng va van hanh theo cong nghé tao kiém
va khr (Reducing and Alkalinity Producing System
- RAPS) v&i sy gilip d& va hop tac cia Hiép hoi
Nghién clru Khaithac mé va Méitruong tai Viét Nam
(Research Association Mining and Environment in
Vietnam - RAME) ctia CHLB Birc v&i muc tiéu la
Xt ly nwérc méd & khu vuc dap ¢rng tiéu chudn nwéc
thai cong nghiép theo QCVN 40:2011/BTNMT (cot
B), x& vao hd Néi Hoang dé phuc vu twdi cho néng
nghiép. Cac muc tiéu x(r ly bao gdm:

-Tang pH Ién gia tri muc tiéu la cao hon 6 — 8,5;

- Gidm ham luwong kim loai bang cach thu hoi
trong diéu kién kiém thuan tay;

- Gidm sulphate bang cach str dung cac qua
trinh vi sinh vat.

CONG NGHIEP MO, SO 1 - 2023 JiE}
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Bang 6. Mot sé thong so ky thuat ch yéu clia dam lay thi nghiém

Thong sé
Luu lugng nudc dau vao, m3/h 4.4
Dién tich thiét ké, m2 950

Nguyén ly lam viéc

Ngan ky khi

Ngan hiéu khi

600

Dam lay dong chdy dudi bé mat, bao gom Dam lay dong chay bé mat c6 rai Idp s6i cudi

muong thoat nudc da voi va IGp phan tron tao  dudi nén

nguon céc-bon bé sung

Chiéu day Idp dém
Loai thucvat dugc Iva chon

Theo céng nghé RAPS, nuéc méd cé thé duoc
xt ly thu déng thdng qua hé théng loc phan (ng
dia héa hoc sinh vat dong chay dwoi Iép mat. Hé
théng loc bao gdm hé théng muwong nwéc cé da
voi va mét Iép phan trén (rom Ida, phan trau bo,
vd trdu) trén bé mat, day chinh la ngudn cac-bon
bd sung cho qua trinh tao kiém. Céng nghé RAPS
giip nang cao chat lwong nwéc nhe sy két hop
cac qua trinh hoa tan da véi, cb dinh kim loai va
khir sulphate bang vi khuan.

Dam lay nhan tao thir nghiém duoc thiét ké
bao gdm hai buwéc xt ly: mot ngan dam lay ky khi
va mét ngén dam lay hiéu khi (Hinh H.3) trén co
s& két qua nghién ctru quy md phong thi nghiém
da dwoc tién hanh tai Trung tam Nghién ctru moi
trwdng UFZ tai Leipzig, CHLB Buc véi cac théng
s6 ky thuat chi yéu dwoc trinh bay tai Bang 6.

So d6 nguyén ly hoat déng cla cac ngan
dwoc trinh bay trén Hinh H.3.

) NI NI A
f':’\ »\JF""- g:.
VLR

H.3. So d6 nguyén ly ngan ky khi(C) vangan hiéu khi (B) cho dam
lay nhéan tao thir nghiém

(Ngubn: U. Stottmeister va nnk, 2003

dwoc trich déan theo RAME, 2015)

H.4. Dam lay nhan tao trong giai doan thi dng cac ngan (a) va
sau khi hoan thanh (b)
(Nguén: RAME, 2015)
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L6p davoi0,5 m; I6p phantrdn 0,5 m
Beo tdy (Eichhornia crassipes)

Lp s6i cudi 0,5 m
Cay say, cdy lach va cay bac (Phragmites sp.,
Typha sp., Carex sp., Juncus sp.)

Uu diém cua giai phap:

- Chi phi xay dwng, van hanh va bao dudng
thap;

- Van hanh va bao dutng theo dinh ky, khéng
can nhan coéng lién tuc tai ché;

- Pham vi ’ng dung réng réi;

- Tao mdi treong séng cho déng, thyc vat
hoang da.

Nhwoc diém cla gidi phap:

- He théng nhay cam;

- Tbn dién tich xay dung; tbc do x& ly cham,
khoé dap (rng v&i yéu cau x ly khdi lwong 1én.

Nhirng tinh hudng can lwu y khi 'ng dung hé
théng dam lay:

- Co6 hé thbng ngén nuwé'c mwa chay vao ddm

lay trong truéng hop mua to:

- Khéng dé lvgng nuéc I6n hon lwu lwong
thiét ké chay qua dam lay:

- Nhiét d6 va dd am cao, sy thay déi lwong
muwa cla khi hau nhiét d&i co tac dong nhat
dinh dén hiéu qua xt ly cta dam lay.

Hé théng da hoan thanh th nghiém t&» nam
2011. Két qua thir nghiém da gitip cho cac chuyén
gia méi truong TKV ¢6 dwoc nhivrng kién thirc va
kinh nghiém vé& x& ly nwéc thai bang cong nghé
dam I3y, lam co s& dé TKV dinh huéng (rng dung
cong nghé cho cac mé than.

H.4.Toan cdnh dam [y nhén tao taiTrang khé, Dong Triéu, Quang Ninh
(Ngudn: RAME)
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3. KET QUA VA THAO LUAN

1. Nghién ctru va (rng dung cdng nghé x& ly
nudc thdi md than bang phwong phap cha déng
da gidp cho cac nha tw van va quan ly nuéc thai
mé clia TKV dinh hinh dwoc giadi phap cong nghé
cung v&i mé hinh thiét ké cac tram x& ly nwéc thai
ma tai vung than Quang Ninh, cht dong trong xt ly
nwéc thai mo.

Trong giai doan tir ndm 2009 - 2010 (thdi diém
bat dau x& ly nwédc thai mé) dén nay, da co trén
40 tram x ly nwéc thdi mé dwoc TKV xay dung
tai ba khu vyc khai thac than tai Quang Ninh v&i
tdng nang lwc x& ly hang ndm khoang 130 triéu
m3 (khéng tinh cac tram x& ly nwéc thai mé thudc
quan ly ctia Téng Coéng ty Déng Béc). Cong nghé
x& ly nwédc thai md than bang phwong phap chi
dong da dwgc mé rong ap dung cho cac mo than
khac ngoai vung than Quang Ninh va mét s6 mé
khai thac khoang san thudc TKV. Mé hinh thiét ké
cac tram x& ly nwéc thai mé than trai qua ba thoi
ky thay d6i (2009 — 2011, 2011 — 2015 va 2015 cho
dén nay) theo hudng ngay cang hién dai va phu
hop v&i thuc té.

Chéatlwong nudc thai méd sau xirly da dwoc nang
len dat tiéu chudn cot A theo QCVN 40:2011/BTNMT
va QCBP 3:2020/QN, da dwa nwdc thai mé sau xt
ly tr& thanh mot ngudn tai nguyén quan trong dé
cac mo than tai st dung cho cac nhu cau san xuét
clia mo (dap bui, vé sinh cong nghiép, twdi cay),
str dung lam nuwdc cong nghé cho nha may tuyén
than dé thay thé nguén nwédc sach van phai mua
tai dia phwong, st dung cho giat quén ao va trang
bi cho thg' mé. Hién tai, TKV va tinh Quang Ninh da
¢4 nhirng dinh hwéng vé tai xt Iy ngudn tai nguyén
nwdc nay dap (ng yéu cau chat lwong nuéc sinh

hoat nham bé sung ngudn nuéc sach ngdy cang
tang cla tinh Quéng Ninh, theo d6, dén nam 2030,
nhu cau nuwéc sach cho sinh hoat, cdng nghiép, du
lich va dich vu cho ba thanh phd Ha Long, Cé&m Pha,
Udng Bi khodng 180 triéu m?® (Nguén: Téng hop tir
Quy hoach strdung nwéc tinh Quéng Ninh dén ndm
2020, tAm nhin dén ndm 2030).

Quan ly va xt ly nwéc thai mé than da tré thanh
mdt nganh nghé maéi trong Iinh virc san xuét - kinh
doanh ctia TKV, tr d6 hinh thanh nén Coéng ty
TNHH 1TV Mbi trwdng — TKV va tao viéc lam cho
hon 1.000 lao dong cua Cong ty.

2. Két qua thr nghiém x& ly nwéc thai mé bang
phwong phap thu dong cho cac mé Trang Khé,
Héng Thai tai Déng Triéu, Quang Ninh d& cho phép
két luan rang cong nghé dam lay nhan tao hoan
toan co6 thé &ng dung cho x& ly nwéc thai mé voi
két qua chinh Ia gitp tang pH 1én mirc trung tinh va
tach s&tva Mangan hiéu qua tr nwéc thdi mé. Hiéu
qua thay néng ctia ddm |4y sé ting Ién néu tang do
day cla |&p dém da voi va lop séi cudi lén 0,8 m.
Két qua thir nghiém duoc thé hién qua sb liéu quan
trac chat lwo'ng nwéc dau vao va nuwdc dau ra trong
thoi gian thtr nghiém (tr thang 09/2010 dén thang
07/2011) (xem Bang 7).

Sau khi dwoc dwa vao van hanh th&r nghiém,
dam lay dwoc quan trac hang thang trong théi gian
mdt n&m thidy van dé theo déi, danh gia va téi wu
héa qua trinh x( ly, sau d6 chi kiém tra dinh ky theo
chirc nang va bang quan sat.

Vé&i ngudn nguyén liéu sén co tai dia phwong,
phwong phap x& ly thu dong cho phép dwa gia
thanh xt ly nwéc thai mé xubng rat thap nhe loi thé
vé chi phi nguyén liéu, nhién liéu, nhan céng. Tuy
nhién, do nhuoc diém cta phwong phap vé yéu

Bang 7. Két qua thit nghiém xi Iy bang dam lay nhén tao tai Dong Trié u, Quang Ninh

Thongsd pH
Nudc dau vao, tir - dén 4,37 4,82
Nudc dau ra, tir - dén 4,49-6,83
QCVN 40:2011/BTNMT 55(6)-9
QCBP 3:2020/QN 55(6)-9

TSS, mg/L Fe, mg/L Mn, mg/L
2,7-8,6 0,097 - 0,737 1,95-6.619
1,7-10 0,004 - 0,551 0,02-3,1"
50 (100) 1(5) 0,5(1)
50 (100) 1(5) 05 (1)

(Ngudn: RAME, 2015 théng qua sé liéu phan tich nuéc dau vao va dédu ra do VINACOMIN cung cép).
Ghi chii: S6 khéng c6 dAu ngodc la gié tri theo cdt A, sé trong ngodc la gia tri theo cot B clia céc quy chuén.

' Trong 14 1an 14y m&u phan tich tir 22/9/2010 dén 15/07/2011, c6 04 Ian m&u Mn vwot tiéu chudn, 1an luot Ia 1,744 mg/L (20/10/2010);
2,57 mg/L (12/11/2010); 1,79 mg/L (29/11/2010) va 3,1 mg/L (25/12/2010).
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cau s dung dat, nang lwc xr ly thdp nén vé lau
dai, phwong phap xt ly thy dong chi nén ap dung
dé xt ly cac ngudn nuéc sinh hoat (an uéng, tdm
giat) cho cac khu vue khai tredng xa trung tdm mé
hodc cac ngudn nuwdc thai san xuét cé khéi lwong
nhd. Dang tiéc rang, do nhu cau phat trién san
xuét, dam |y nhan tao dau tién dé x ly nuwéc thai
md tai vung than Quang Ninh da khéng con ton tai.

Trén co s& két quathlrnghiém damlay nhantao
tai Dong Triéu, Quang Ninh, ndm 2013, mot céng
trinh ddm lay nhan tao khac da dwoc Coéng ty cb
phan Tin hoc, Cong nghé, Mdi trudng — Vinacomin
(VITE) thiét ké va xay dung nhdm nghién ctru ther
nghiém x& ly nuéc thai tuyén quang thiéc tai Xi
nghiép tuyén - luyén thiéc clia Cong ty cb phan
Kim loai mau Tuyén Quang — Tédng Céng ty Khoang
san- TKV bang cdng nghé vi sinh. Céng nghé xt
ly nuéc thadi mé kim loai bdng cong nghé vi sinh
t6 ra hiéu qua déi véi cac ngudn nwéc thai cé lwu
lwong nhd (<20 m¥h), cé pH thap va cé chira cac
kim loai nhw Fe, Mn, Cu, Ni, Pb, Sn, As. Trén co s&
két qua thtr nghiém nhan thay r&ngcé thé (ing dung
phuong phap x& ly thu dong dé xi ly cac ngudn
nuwéc thai khoi lwvong nho cé chivra kim loai tai cac
khu vic san xuat, ché tao co khi, tuyén va luyén
kim loai mau.

4. KET LUAN

> Do dac diém kién tao khoang sang va dia ly,
nwéc moé clia cac mé than tai viung than Quang

TAI LIEU THAM KHAO

Ninh kha twong dong vé dac tinh héa — ly. Cac
théng sb 6 nhiém can x& ly thwéng chi bao gom
pH, TSS, Fe va Mn;

> Cho dén nay, phuong phap xt ly chd déng
t ra la phwong phap phu hop nhét, hiéu qua nhét,
dap &ng yéu cau cao nhat ctia cac mé than vung
than Quang Ninh vé quy mé va tbc do dbi vai xir ly
nwéc thdi mé. Sy twong déng vé déc diém hoa —ly
clia nwéc md than da gidp giam thiéu dwoc nhiéu
chi phi va thoi gian trong nghién ctru, thir nghiém
va thiét ké tram x& ly nwéc thai mé;

>Theo nhitng két qua thir nghiém da dwoc thuc
hién, phwong phap xt ly thu ddng béng cong nghé
dam lay nhan tao c6 tac dung dbi véi x& ly nwéc
thai mdé nhwng chi phu hgp véi lwvu lvgng nhd hon
20 m®h;

» Pham vi rng dung clia phwong phap xt ly
thu dong rat rong. Can cé nghién clru rng dung
phwong phap vao xt ly nwéce thai sinh hoat; nwéc
thai tlr co khi — stra chira, ma kim loai cé lvu lwong
nhé nhwng ham lweng kim loai cao;

> Diéu kién thoi tiét nhiét déi bién ddi theo mua
da c6 anh hwéng I&n dén quan ly va x& Iy nuwéc
thai md than nai riéng va cac mé khai thac khoang
san noi chung. Can xac dinh mé hinh quan ly va
gidi phap x ly linh hoat, phu hop véi sw bién dbi
cung mét luc vé khoi lwong va dac tinh hoa —ly cla
nudc thai mé theo diéu kién thoi tiét O
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MINE WASTEWATER TREATMENT IN QUANG NINH COAL BASIN
Tran Mien

ABSTRACT

Quang Ninh coal basin situated in the North-East of Vietnam is the main coal source for domestic
demain and export. Annually, coal mining activities in Quang Ninh discharge about 130 million m? of
mine wastewater in the environment. Since a longtime when the concept of ‘the environment” is not yet
mentioned, the environmental landscape and the ecology of Quang Ninh coal basin were devastated, the
life and the health of miners and residential community were strongly effected, in there, the most impacted
environmental components were surface and underground and coastal water.

This article presents the scientific and technological solutions have been applicated by VINACOMIN
after the 25 years of application in the mine wastewater treatment in order to disseminate and evaluate
the success taken and to exchange experience for the next orientations which will have a part of the
adaptation to climate change and to the impleme ntation of the strategy of changing “the brown economy”
fo ‘the green one” of Quang Ninh Province.

Key words: Quang Ninh coal basin, VINACOMIN, coal mine environment, mine wastewater treatment,
active treatment process, passive treatment process, constructed wetland
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