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NGHIEN CUU KHA NANG XU LY AMONI (NH,") TRONG
NUOC GIENG KHOAN HOQ GIA PINH BANG XO DUA

Trinh Thi Thiy, Vii Thi Mai
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
Nude giéng khoan ¢é ham leong amoni cao rdt dé chuyén héa thanh dang ddc
hon cho co thé con nguoi nhw nitrit, mat khac amoni con la tac nhan o6 nhiém kho xir
Iy. Tai mot s6 qudn huyén trén dia ban thanh phé Ha Ngi, nuwdc giéng khoan c¢é ham
lirong amoni cao hon quy chudn cho phép nhiéu lan. Vi vdy, viéc nghién ciru phirong
phdp xir 1y amoni trong niede giéng khoan quy mé hé gia dinh luén nhdn dwoc si quan
tam cua xa hoi va cdac nha khoa hoc. Nghién ciru nay danh gia kha nang xw ly amoni
trong nuweée giéng khoan tai xa Pirc Thwong, huyén Hodi Pike, thanh phé Ha Noi bang
xo dira két hop voi mot $6 vat liéu loc don gian. Két qua nghién cuu cho thdj/, mdc du
ham heong amoni trong niede rit cao (viegt QCVN 09-MT-2015/BTNMT tir 32 dén 35
lan) nhing bé loc c6 thém xo diva kha ndng xir Iy amoni tot hon so véi bé loc truyén
théng chi ¢é cdt va soi. Hiéu sudt xir 1y amoni ciia bé loc ¢é xo dira 1én dén 70%, cao
hon nhiéu so véi hiéu sudt ciia bé loc truyén thong (chi dat mirc nho hon 15%).
Tir khéa: Amoni; Xo dira; Nudc giéng khoan; Xt Iy amoni
Abstract
A study on ammonium removal from household well water using coconut fibre

Well water has a high content of ammonium which is easily converted into a
more toxic form for affecting human health such as nitrite. It is difficult to remove
ammonia from well water. In Hanoi, well water from some areas has much highter
content of ammonium than allowed national standards. Therefore, a study on the
removal of ammonium in household well water always receive the attention of society
and scientists. This study assessed the ability to treat ammonium in well water in
Duc Thuong commune, Hoai Duc district, Hanoi using coconut fiber combined with
some other common filtration materials. The results show that, although the content
of ammonium in well water is very high (exceeding the standard QCVN 09:2015/
BTNMT 32 - 35 times), the filter with coconut fiber layer has higher ability to remove
ammonium than the traditional filter using only sand and gravel. The ammonium
removal efficiency of the coconut fiber filter is up to 70%, much higher than that of the
traditional filtration tank (only 15% ammonia removal).

Keywords: Ammonium; Coconut fibre; Well water; Ammonium removal.

1. Dit van dé trinh Muc tiéu qudc gia vé nudc sach vé
sinh moi trudong cia Bo Nong nghi¢p va
Phat trién ndng thon [4], chi co 32% ho
dan trong s6 84,5% dan so0 su dung nudc

) R hop vé€ sinh dugc st dung nudc tir cac
chat lugng do anh hudng cua bién doi khi cong trinh cdp nudc tap trung, con lai

héu va céc hoat dong san xuét, khai thac. tir cac cong trinh nhé 1& nhu giéng dao,
Theo bdo cao két qua thuc hién chuong giéng khoan, bé chira nudc mua. D61 voi
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Nhiitng ndm gan day, nguon tai
nguyén nudc dudi dat & Viét Nam dang
c6 xu huodng suy giam veé s6 lugng va
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cac ho gia dinh su dung nguon cAp nudc
sinh hoat truc tlep tir nuéc ngdm cé thé
chiu cac rui ro dbi véi strc khoe do chét
lugng nude khong dugc kiém soat. Pic
biét khi nude dudi dat & Viét Nam thuong
¢6 xu hudng 6 nhiém bai cac chi tiu sat,
mangan, asen, amoni.

Theo Trung tAm quan trac méi truong
2014, ham luong amoni trong nudc ngam
d3 vuot giéi han cho phép nhiéu lan, dac
biét & cac tinh mién Bic cua Viét Nam
nhu Vinh Phuc, Bic Ninh, Hai Duong,
Hung Yén, Ha N¢i,...[10]. O khu vuc phia
Nam, dién hinh 1a nhiéu quan, huyén cua
thanh phé H6 Chi Minh ciing da ghi nhan
duoc mirc d6 nhiém amoni v&i ham lugng
rat cao [3].

Mot s phuwong phép thuong su
dung trong thyc té dé xir ly amoni trong
nudce 1a: 1am thoang dé loai bo NH, ¢ moi
truong pH cao; clo hoa dén diém dot bién;
trao d6i ion; hip phu va sinh hoc. Trong
d6 phuong phéap hap phu st dung céc vat
liéu nhu zeolite, vat liéu hdp phu sinh hoc
dugc xem la céac k¥ thudt don gidn, hi€u
qua, tiém nang dé loai bé amoni trong
nudce [1, 9].

Than hoat tinh, than sinh hoc duoc
ché tao tir nhiéu ngudn nguyén liéu khéac
nhau, trong dd tan dung cac vat liéu thai
tir phu phadm nong nghiép dang 1a mot xu
hudng nghién ctru va tng dung rat duoc
quan tam [2, 6, 7, 8].

Viét Nam 1a quéc gia trong dira 16n
trén thé gidi. Xo dira c6 thé duoc sir dung
cho nhiéu muc dich khac nhau nhu 1am
day thimg, ddy xoan, chi xo dira, chdi,
ban chai, tham chui chan,...[5]. Tuy nhién
viéc nghién ctru st dung xo dira truc tiép
lam vat lidu hap phu sinh hoc con chua
c6 nhiéu nghién ctru. Nghién ciru ndy, xo
dura dugc st dung nhu mot 16p vat liéu loc
trong bé loc cat tai ho gia dinh dé danh gia

kha nang loai bé amoni trong nudc ngam,
bé loc khong cé xo dira dugc sir dung lam
hé doi chung, so sanh.

2. Phwong phap nghién ciru

2.1. Thiét ké bé loc quy mé hé gia dinh
2.1.1. Chudn bj vit liéu

a. Xo diwa

- Lua chon loai xo dira cia cac qua
dua lay cui cang gia cang tot, kho rao,
khéng co moc

- Xt ly xo dira trude khi dua vao bé
loc:

+ Xo dira duge x¢ thanh soi nho dé
tao do dong nhat cua vat li€u loc, dong
thot lam tang dién tich tiép xuc véi nudc.

+ Xo dtra sau khi duoc xé nhéd duoc
rira ki bang nudc dung trong sinh hoat tai
hd gia dinh nham loai bé cac chat ban lam
giam hi€u qua loc ctia b€ loc nhu: dat, cat,
bui,...

+ Sau khi rua, xo dura dugc dem phoi
nang tu nhién dén kho rao

b. Cac loai vat liéu khac

- Cat vang: 1a loai cat hat trung, cd
duong kinh trung binh tr 0,3 + 0,5 mm.
Cat duoc rua sach va phoi kho trude khi
dua vao bé loc.

- Cat den: la loai cat hat min, co
duong kinh trung binh tir 0,01 + 0,05 mm.
Cat dugc rua sach va phoi khoé trude khi
dua vao bé loc.

- Séi: st dung loai séi c6 duong kinh
trung binh tir 1 =2 cm dé lam vat liéu d&.
Séi cling dugc rira sach va phoi kho trude
khi dua vao bé loc.

2.1.2. Sap xép vt liéu loc vao bé loc
6 san tai ho gia dinh

Dia diém: Thon Nhug, xi Diic
Thuong, huyén Hoai P, Thanh phd Ha
NOoi.
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Tién hanh sép xép cac vatliéu loc vao
hai bé loc ¢ hai ho gia dinh lién ké nhau:
str dung bé loc cua gia dinh di x4y va hién
dang dung dé loc nuée giéng khoan. Loai
bo cac vat liéu cl gia dinh dang st dung
dé thay bang cac vat liéu nghién ctru, lam
sach bé truge khi dua vat liéu méi vao.

Bé loc thir nhit: Bé c6 kich thudc
dai 1,0 m; rong 0,8 m; cao 1,0 m

Vit liéu loc chi sir dung cat vang, cat
den va soi. Bé loc dugc b tri nhu sau:

+ Lp 1: Lép dudi cung bé: Soi (day
10 cm).

+ Lop 2: Cat vang (day15 cm).

+ Lép 3: Cat den (day 10 cm).

+ Lép 4: Cat vang (day 25 cm).

+ Lop 5: Cat den (day 5 cm)

Ranh gidi gitra 2 16p vat liéu loc dugc
rai mot tAm bao tai loai mong.

Bé loc thir hai: Bé c6 kich thudc dai
1,2 m; rong 0,8 m; cao 1,0 m

Vat liéu loc gém cat vang, cat den,
s0i va xo dira. Bé loc duoc bd tri nhu sau:

+ Lép 1: Lép dudi cing bé: Soi (day
10 cm).

+ Lop 2: Cat vang (day15 cm).

3. Két qua nghién ctru va thao luin

Nghién ciru

+ Lép 3: Cat den (day 10 cm).

+ Lép 4: Xo dura (day15 cm).

+ Lop 5: Cat vang (day 10 cm).

+ Lép 6: Cat den (day 5 cm)

Ranh gidi gitra 2 16p vat liéu loc dugc
rai mot tim bao tai loai mong.

2.2. Lay méu ddnh gid hiéu quad xir
ly NH cua cdc bé lpc

Sau khi sép Xép cac vat liéu loc vao
bé xong, tién hanh bom nuéc lién tuc
trong vong 2 ngay nhim on dinh bé va
rira sach cdc vat liéu 1am bé. Ca hai bé loc
déu ¢6 luu luong nude bom 1 0,2 lit/s.

Dé6i véi mdi bé, mdi tuan tién hanh
ldy mau mot 1an (1 mau dau vao trude khi
chay vao bé loc va 1 mau sau khi chay qua
bé loc).

+ Mau nudc giéng khoan dugc lay
theo TCVN 6663-11:2011

+ Bao quan mau theo TCVN 6663-
3:2008

+ Phuong phdp phan tich: Phan tich
chi tiéu NH," theo 4500-F, SMWW, 1995

2.3. Phwong phdp xit Iy so liéu

Xt Iy s6 liéu bang phan mém EXCEL
2013.

3.1. Khd ndng xir Iy amoni ciia bé loc khéng cé xo diva

Hiéu suit bé loc thir nhét
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Hinh 1. Biéu do hi¢u sudt bé loc thir nhit
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Ham luong amoni trong nudc giéng
khoan dau vao cua bé loc thtr nhat cao
(QCVN 09-MT: 2015/BTNMT cho phép
tur 32 den 35 1an). Ham lwong amoni trong
nude giéng khoan tai dia diém nghlen cuu
dao dong nhu trén ciing c6 thé duoc ly
giai do cac thoi diém ldy mau khac nhau.

Sau khi qua bé loc tht nhat (vat liéu
lam bé chi c6 cat va soi) thi ham lugng
amoni trong nudc co gidm nhung khong
nhiéu. Hiéu suét xur ly thap, dao dong tir
7,47 - 16,16%.

3.2. Khd néng xir Iy amoni ciia bé

loc co xo dira

Ham lugng amoni trong nude giéng
khoan tai bé loc thit hai cao twong duong
v6i nudc giéng khoan tai bé loc thi nhat
(vuogt QCVN 09-MT:2015/BTNMT cho
phép tir 32 dén 35 lan).

Tir két qua phan tich ham luong
amoni trong mau nudc trude va sau khi
qua bé loc ¢6 xo dira cho thdy ham lugng
amoni sau khi qua bé loc giam manh. Hiéu
sudt xtr 1y thap nhat 1a 23,73%, cao nhat
la 70,54%, trung binh dat 56,25%. Trong
thoi gian dau sau khi thay bé loc, hiéu
sudt xtr ly amoni thip, sau d6 tang dan va
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6n dinh. Tinh dén ngay 1dy mau cudi cing
cta dot nghién ctru hiéu suat xu ly van
dat 66,25%. Thoi gian dau hiéu sudt xur ly
thap c6 thé giai thich do khi méi lam bé
loc tdc dd loc nudc nhanh, thoi gian tiép
xuc voi vat liéu loc it nén kha nang hép
phu cua vt liéu kém. Khi bé loc 6n dinh,
cac lop vat liéu dan dugc nén xuéng, tde
dd loc cham hon, thoi gian tiép xuc voi
vat liéu loc nhiéu hon nén kha nang héip
phu cua vat li¢u tdt hon.

Kha nang hap phu amoni ciia xo dira
c6 thé duoc giai thich do xo dira ciu tric
nhiéu 1 Xép, ¢6 tinh mao dan cao, c6 dién
tich bé mat 16n nén c6 kha ning hap phu
dugc cac cht hoa tan trong nudc.

Mic du hiéu suét xtr ly ciing twong
d6i tot, nhung do néng do amoni trong
nude ¢ mirc rat cao nén ham lugng amoni
trong nudc sau khi qua bé loc van vuot
quy chuin (v6i thoi diém hiéu suat xtr ly
cao nhat nudce sau khi qua bé loc van vuot
QCVN 09-MT:2015/BTNMT cho phép
tir 10 1an). Vi vay, nudc sau khi xir Iy qua
bé loc van can phai duge xur 1y tiép bang
cac phuong phép loc nudc khactrude khi
dung cho an udng.

Hiéu suat bé loc thi hai

70 34 68.53 67.41 68.93 ¢¢ 55

Thm glan (Tuan)

Hinh 2: Biéu do hiéu suat xw ly amoni cua bé lgc thir hai
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3.3. Két qud khdo sdt khd ning phan hiiy ciia xo diva

Két qua phan tich chi sé Penmanganat trong mau nudc bé loc thir hai

STT Méu nuée | Chiso Pemanganat | Miu dau rabé | Chi sb Pemanganat | Hiéu suat
dau vao (mg/1) loc thir hai (mg/1) xur ly (%)
I PVI 33.4 PRI 26,1 21,86
2 pV2 312 PR2 19,3 38,14
3 BV3 345 PR3 20,2 41,45
D¢ khao sat kha nang phan huy ctia TAI LIEU THAM KHAO

x0 dira, tién hanh 1dy mau dé xac dinh chi
sd Pemanganat & bé loc thir hai. Trong qué
trinh nghién ctru, tién hanh 3 lan lay miu
(tan xuat 5 tuan lay mot lan) mdi lan déu
ldy mau dé xac dinh chi s6 Pemanganat
clia nude trude va sau khi qua bé loc theo
TCVN 6186:1996.

Tirsd liéu phan tich chi sé Pemanganat
clia nudc trude va sau khi qua bé loc (bang
trén) cho thdy nudc giéng khoan cua khu
vuc nay bi 6 nhiém chét hitu co. Vat liéu
loc cling ¢6 kha nang hap phu cac chat
hiru co, ddng thoi ¢ thé khing dinh xo
dura khong bi phan huy trong khoang thoi
gian lam thi nghiém (15 tuan) vi néu bj
phan huy thi chi s Pemanganat cua nudce
sau khi qua bé loc s& cao hon trong nudc
trude khi qua bé loc.

4. Két luan

Ham lugng amoni trong nude giéng
khoan cua khu vuc nghién ctru cao hon
QCVN 09-MT:2015/BTNMT (cao hon tir
32 dén 35 lén). Néu chi st dung bé loc
thong thudng 1am tir cat va soi thi hdu nhu
khéng xtr Iy dugc amoni (hiéu suét xir ly
nho hon 15%). Bé loc dugc 1am tir xo dira
két hop vdi cac vat lidu loc thong thuong
nhu céat va soi c6 hi¢u qua xt ly amoni
cao hon (hi¢u suat xu ly co thé dat dén
70%). Bé loc tir xo dira két hop véi cac
vat liéu don glan nhu cét, s6i phu hop vai
diéu kién cua hau hét cac gia dinh. Két
qua nghién ctru déng gbép mot giai phap
don gian gép phan thyc hién chuong trinh
muc tiéu quéc gia vé nuée sach va vé sinh
modi truong nong thon.
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