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The use of plant-deriveded natural coagulants in water treatment
systems is seen as solution to replace chemical coagulants. Among them,
the Moringa oleifera has proved to be one of the most effective natural,
low - cost, environmentally friendly water coagulants. In this study,
Moringa oleifera has used from 0 g (control sample without coagulants)
to 2.0 g of Moringa oleifera seed powder in one liter of the Tien river water
sample, coagulation time in 1 hour, 3 hours, 6 hours. The results of the
study showed that Moringa oleifera seed powder has antibacterial ability
when adding 0.4 g per liter of water treated. The water sample has TSS of
93.3 mg/l, COD of 101 mg/l, and the presence of 1530 MPN/100ml
Coliform bacteria. After one hour coagulation of treatment, it reduced to
TSS, COD, and Coliform were found to be 13.3 mg/l, 18.7 mg/l, and 9
MPN/100ml, respectively. The efficiency of reduction for 76.92% TSS,
81.57% COD, and 99.41% Coliform.
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Str dung chdt keo tu tw nhién ngudn gdc tir thwc vt trong cdc hé théng xir Iy
nwéc dwoc xem nhw mot gidi phdp thay thé din cdc chdt keo tu nhan tao.
Trong s dé hat chum ngdy [Moringa oleifera) dd chirng t6 la mét trong cdc
chdt keo tu tw nhién xi¥ ly nwéc co hiéu qud, tiét kiém chi phi, than thién méi
truong. Nghlen ctbu nay da khdo sdt b6 sung tir 0 ( doi chu'ng khong str dung
chdt keo tu) dén 2,0 g bot hat chum ngay trong mot lit mau nwérc séng Tién,
thoi gian keo tu trong 1 glo' 3 gio, 6 gio. Két qua cta nghién ctru cho thay
kha nang khang khudn cta bot hat chim ngay khi bo’sung 0,4 g trong mot
lit nwore cé gla tri ban ddu ctia TSS, COD va Collform lan lwot 1 93,3 mg/l,
101 m /I va 1533 MPN/100 ml sau ‘mét gio xir ly gidm con 13,3 mg/l, 18,7
mg/l va 9 MPN/100ml cho hiéu sudt twong ttng 85,7% TSS, 81,5% COD va
99,4% Coliform.

© 2020 Trwong Dai hoc M6 - Bia chat. T4t ca cac quyén dwoc bdo dam.

1. M¢ dau

mat va dimg dau danh sach vé téng s6 ca mic
bénh trén toan quéc. Nguy co anh hwdng dén sirc

Viét Nam la mét quéc gia c6 hé thong séng ngoi
day dic véi tong lwgng dong chay nwéc mit hang
nam lén dén 830+840 ty m3. Tuy nhién, chitlwong
nuwéc tai mot s lwu vue song dang bi suy thodai, 6
nhiém béi nhiéu nguyén nhan trong d6 hau hét la
6 nhiém hitu co, cac thong s6 dic trung cho chat
hitu co va vi sinh vat vuot ngwdng gidi han cho
phép. Mot s bénh truyén nhiém gy dich & Viét
Nam chu yéu lién quan dén 6 nhiém ngudn nuwdéc
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khée do truc ti€p dn, udng nwdc mit bi nhiém ban
c6 xu hwdng tang néu khong cé bién phap cai thién
nguén nwéc kip thoi (B6 Tai nguyén va Moi
truedrng, 2018).

Trong kj thuat xt Iy nwéc, keo tu va tao bong
la qua trinh quan trong gitip gidm d6 duc va vi sinh
vt trong nwéc cling nhw gép phén lam tiang hiéu
qua clia cac qua trinh xtr ly tiép theo nhw lang, loc,
kht trung,.. Cho dén nay, cac chat keo tu va tao
bbéng nhw cac loai muéi nhém va Polymer hitu co
tong hop van dugc sr dung rong rii trong hé
thong xt Iy nwére (Bratby, 2006). Cac loai héa chit
keo tu va trg keo tu thong dung da dwoc st dung
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nhiéu tir truéc dén nay c6 thé ké dén nhu: phén
nhom (Aluminum sulfate Al>(S04)3.18H20); Ferric
chloride (FeCl3.6H;0) hodc Ferrous sulfate
(FeS04.7H20); vo6i (Ca(OH).); Polymer,.. (Pao
Minh Trung va nnk,, 2016). Tuy nhién, diéu dang
quan tim la dw lwong cda ching sau xt ly c6 thé
la nguy co tiém 4n d6i véi stirc khoe con ngwod, nhw
bénh Alzheimer & ngwoi cao tudi (Edzwald, 1999;
Bakar et al,, 2010). Do d6, gan diy cac nha nghién
ctru da quan tAm nhiéu hon vé chatkeo tu tw nhién
nguoén goc tlr thwe vat nhw mét giai phap dan thay
thé hay thay thé mot phan cic chit keo tu nhan
tao.

Hat chum ngay (M. oleifra) chira s6 lwong dang
ké phan t& trong lwong thip (protein hoa tan
trong nwéc) mang dién tich dwong. Khi bot hat
min dwoc thém vao nudc, protein tao ra cac dién
tich dwong hoat dong nhw nam cham va thu hut
cac hat tich dién 4m (nhw dat sét, bun, vi khuin va
cac hat doc hai khac trong nwérc) (Sutherland et al.,
1990; Futi et al., 2011). Theo ghi nhan cta Milind
R. Gidde va cong sw (2012), M. oleifera chira
nhitng hoat chit c6 kha nang keo tu mét s6 chit
hoa tan trong nuwéc cé thé rng dung hiéu qua
trong xt Iy nwéc. Bén canh do, cac phin cta ciy
chuim ngay déu khong giy ddc hai d6i véi nguoi va
dong vat (Grabow et al,, 1985) khi st dung. Do
vay, hoat chat chiét tir bot hat M. oleifra c6 thé ap
dung dé x& ly cac chit lo Iirng va vi sinh trong
nuwédc mat hiéu qua, tiét kiém va than thién véi moi
trwong. Tuy nhién, hién nay Viét Nam chwa c6 két
qua cu thé vé 4p dung hat chum ngiy trong x ly
nuwdc. Vivay, muc dich ctia nghién ctru nay la danh
gia kha nang keo tu va xtr ly Coliform cta bot hat
chum ngiy (M. oleifera) trong ngudén nwéc mit.

2. Phwong phap nghién ciru

2.1. Phwong tién thi nghiém

- MAu nuwéc song Tién (doan chay qua dia phan
TP. Cao Lanh, tinh Péng Thap) dwoc 1dy theo
TCVN 6663-6 (ISO 5667-6).

- Hat chum ngiy kho c6 chat lwgng tot dwoc
chon ra, béc bo hat khéi nhan. Thu 14y nhan bén
trong hat, sdy nhe & 40°C dén trong lwong khong
d6i, roi dem nghién nho trén may xay gia dung, sau
do dworc ray qua sang 0,2 mm (Hinh 1).

2.2. Phworng phdp bé tri thi nghiém

Nghién cttu dwgc thyce hién thong qua hai thi
nghiém nham x4c dinh dwgc nong do, thoi gian
lang kha thi nhat. Khdi lwong bot hat chum ngay
dwoc can chinh x4c theo yéu ciu clia moi thi
nghiém, thé tich miu nuwéc sdng ciia mdi nghiém
thirc1a 1000 ml Nghiém thirc d6i chirngla nghiém
thirc khong st dung bot hat chum ngay. Mau dwoc
14y phan tich cic théng s6 TSS, COD, Coliform
trudc va sau thi nghiém.

- Thi nghiém 1: Xac dinh néng d6 bot hat chum
ngiy thich hop nhit dé x& ly nwéc mat. Thi
nghiém tham do dwoc thuc hién véi muwdi mire
noéng dé khac nhau tang dan tir 0,2+2,0 g bot hat
chum ngay. Thoi gian lang 1h (Kansal and Kumari,
2014; Shahzad, 2014).

- Thi nghiém 2: X4c dinh thoi gian 1ng ctia chat
keo tu thich hop dé xtr Iy nwéc. Thi nghiém dworc
thuc hién véi ndm noéng do khac nhau ciia chum
ngdy dat gia tri t6t & thi nghiém 1 véi thoi gian
ldng lan lwot1a 1h, 3h va 6h.

-

Hinh 1. (a) Trdi chtim ngdy; (b) Nhdn hat chiim ngdy; (c) Bot hat chum ngady.
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Moi dot thi nghiém, sau khi cho chitkeo tu vao
c6c, miu duoc khudy nhanh trong 2 phit véi téc
d6 quay ctia canh khuiy khi khudy nhanh 1a 100
vong/phut, sau d6 khudy cham lai trong 25 phut
vGi toc dd quay cta canh khudy 1a 30 vong/phut.
Sau d6, mau nwéc dwoc dé lang tw nhién theo thoi
gian quy dinh & modi thi nghiém. T4t ca cac thi
nghiém déu dwgc thwc hién & nhiét do phong
(Nguyén Thi Lan Phwong, 2008; Muyibi et al,,
2003).

Ngoai ra, viéc str dung bot chum ngiy dé keo tu
khéng giy ra sw thay déi nao dang ké vé pH
(Ndabigengesere and Narasiah, 1998). Do dé,
trong cic thr nghiém, khong diéu chinh pH cda
mau nwéc khi gid tri ciia né trong khodng 6,9+7,5.

2.3. Phwwong phdp phdn tich

- Nhu ciu oxi héa hoc (COD): TCVN 6491: 1999.

- Téng chit ran lo Itmg (TSS): SMEWW 2540D:
2012.

- Pinh lwong Coliform tong s6: TCVN 6187 -
2:1996 (IS0 9308 - 2 - 1990).

2.4. Phwong phap xtr Iy sé liéu

Téng hop va trinh bay két qua, danh gia cac chi
tiéu phén tich dwa vao phin mém Excel, Sigmaplot
va SPSS.

Cong thirc tinh hiéu suit:

C;—C
H% = % « 100 (1)
1

Trong d6: C; - Nong do trwde khi xt 1y; C; -

No6ng d6 sau khi xtr ly.

3. Két qua va thao luan

3.1. Két qud mdu nwéc mdt trwéc khi thi
nghiém

Két qua phén tich cac thong s6 nwéc mat truée
khi tién hanh thit nghiém thé hién trong Bang 1
cho thdy ham lwong TSS, COD vwot nguwdng gia tri
so v&i quy chuidn quoc gia QCVN 08:2015/BTNMT
- quy chuin ky thuat quéc gia vé chit lwong nwéc
mat. Déi voi thong s6 Coliform khong vwrot quy
chuin nwéc mat nhung néu so sanh véi QCVN
02:2009/BYT - Quy chuin kj thuit quoc gia vé
chat lwgng nuwéc sinh hoat, nguén nwéc cd so
lwong Coliform vwot 30 Ian. O’ viing ndng thon cac
hé dan thuong st dung ngudn nwdc sdong lam
nuwéc cap sinh hoat tryc tiép khi chwa qua xt ly

nén vi sinh vt ngwdng quy dinh sé de doa rat
16m dén stirc khde ngwoi st dung. Vi vdy, xi ly
nwdc mat thanh nwéce sinh hoat an toan, han ché
str dung héa chat va khong anh hwdng dén sirc
khoe con nguwoi 1a mét van dé rat cin dwoc quan
tam.

3.2. Anh hwémg ciia khéi lwong chdt keo tu dén
khd ndng loai bé chdt 6 nhiém trong mau nwéc

Muc tiéu chd yéu ctia qua trinh keo tu trong
nghién ctru nay gidp 1am gidm chit ran lo ling,
chit hiru co va vi sinh trong nwéc. Sau khi xt 1y,
ham lwong cac chat trong nwéc con lai thap cling
c6 nghia la hiéu qua x ly cao. Nghién ctru nay
dwoc thue hién véi mudi mice ting dan nong do
bot hat chum ngay tir 0,2+2,0 g/, thoi gian lang tw
nhién 1 gio nham tim ra khéi lwong chit keo tu xt
ly hiéu qua tot (Hinh 2).

Két qua Hinh 2 cho thiy, gia tri TSS c6 xu
hwéng tang dan khi néng dé chim ngiy ting hon
1 g/1, khi ndng do chitkeo tu ting lén, n6ng do TSS
tang tuyén tinh mac du sy tang giam khong théng
nhit theo hudéng cu thé. Co ché keo tu ctia M.
oleifera la do cac protein cé trong hat chum ngay
dwa trén ciu néi lién hat cha yéu la cac
polyelectrolytes cao phan t. Cac cao phan t c6
dién tich dwong va kich thwéc nhé tao nén co ché
hip phu va trung hoa cic hat keo (Ndabigengesere
etal, 1995; Amagloh and Benang, 2009). Khi n6ng
do6 bot chum ngiy ting tir 0,8+2,0 g/l thi ndng do
TSS tang dan tic la hiéu qua clda qua trinh keo tu
lac nay gidm dan. Két qua ghi nhan phu hop véi
nghién ctru ly thuyét co ban ctia qua trinh keo tu,
vi ban chit cia chit keo tu khi dwa vao nwéc 1a
nhdm trung hoa dién thé Zeta trén mat truot cac
hatkeo 4m, qua d6 giam lwc day tinh dién gitra cac
hat khién Iwc hit chiém wu thé va cac hat keo dinh
két dwoc véi nhau. Tuy nhién, néu nong dé chit
keo tu qua cao thi lai xay ra hién twong tich dién
ngugc diu doi voi hat keo, thé nang Zeta lai ting
1én theo dau ngwoc lai va cac hat lai ddy nhau thi
sé lam can tré qua trinh keo tu (Trinh Xuan Lai,
2004). Khi lwgngkeo tu 16m thi kha nang trung hoa
cac hat keo giam xuéng. Do d6, néng dd bot chum
ngay st dung lam chét keo tu phai nh6 hon 0,8 g/1
sé dat hiéu qua xtx Iy TSS t6t nhat trong nghién ctru
nay.

Chit gy 6 nhiém lo Irng trong nuwdc udng,
thwdong bao gom dat sét, axit humic va vi khuin,
thwong tich dién am va lo Ittng trong dung dich
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hodc cAn mot thoi gian dai dé1dng can. La mot chat
keo tu tw nhién, chiét xuit hat M. oleifera da dwoc
st dung nhw mot chit loc nwéc truyén théng &
chAu Phi va cic nwéec Nam A, do ching c6 protein
cation hoat déng véi khéi lwong phén tik tir 6 dén
16 kDa c6 kha nang gan két cac hatkeo trong nwéc
lai v&i nhau, do d6 pha v& tinh bén virng ctia hé
keo va thuc day hién twong keo tu (Okuda et al.,
1999; Ghebremichael et al, 2005). Vi vdy, &ng
dung M. oleifera giam thiéu chit 6 nhiém trong
moi tredng 1a mét nghién ctru rit c6 y nghia.

Gia tri COD ghi nhan trong nghién ctru nay cho
thay khi ting dan néng d6 bot hat chim ngy thi
noéng dé COD ciing ting dan, trong do6 hiéu suit
giam COD dat cao nhit (80,7%) khi b6 sung 0,2 g
bot hat chum ngiy lam chit keo tu. Tuy nhién, két
qua cta nghién ctru nay cho thay hiéu suit loai bo
COD thép hon két qua cta Kazil and Virupakshi
(Kazil and Virupakshi, 2013) vé kha nadng loai bo
COD la 83,3% vé&i lwong chum ngay st dung 0,3
g/500 ml mau thir. Néu b6 sung lém hon 1 g chat
keo tu bot hat chim ngiy sé lam tang nong d6 COD
trong mAu thir nghiém (hiéu suit gidm). Hiéu suit
loai bé COD ctia bot hat gidm dén khi ting lwong
chat keo tu do hat chum ngiy chira nhiéu thanh
phan chit hitu co (Ndabigengesere et al., 1995).

Két qua nay ciing pht hop xu hwéng véi nghién
ctru cta Effendi et al. (2015), tac gid két luan rang
ham lwong COD ting dan tir 4900+7720 mg/1 khi
tang lwong hat chum ngay tir 30+50 g/1. Nhw vay,
str dung chat keo tu lam tir bot hat chum ngay sé
thu dwoc hiéu qua tot nhat khi dugc bé sung mot
khéi lwong nhat dinh, néu lwgng bot hat chum
ngiy qua 1én sé lam gidm hiéu qua keo tu déng
nghia vé&i bo sung mot lwong 16m chit hiru co vao
nuwéc thai, tir d6 lam gidm hiéu suit xi ly COD
trong nwéc (Hinh 2).

Bén canh cac két qua dat dwoc & trén, thi
nghiém xac dinh s§ lwong Coliform trong mau
trwde va sau khi str dung chat keo tu da mang dén
két qua rat dang ghi nhan. Két qua dworc thé hién
trong Hinh 3.

Hiéu suatlam gidm Coliform dat tir 96,9+100%
tuy theo nong dd bot hat chum ngdy dwoc str dung.
Theo két qua ghi nhén ctia Alo etal. (2012) da cho
rang phan tir protein trong M. oleifera c6 kha ning
tai t0 hop lam gidm kha ndng séng sot cua cac té
bao vi khuin gram 4m hodc gram dwong va két
hop cac hat tich dién 4m trong huyén phu, nhw té
bao vi khuén, dit sét hodc silicat, diéu d6 gop phan
gidm gidm mat s§ vi khuin Coliform trong mau
thir nghiém.

Bdng 1. Két qud phén tich mdu nwéc mdt truéc khi tién hanh thi nghiém.

TT Thong s6 DPonvi | Kétqua | QCVN 08:2015/BTNMT | QCVN 02:2009/BYT
1 pH - 7,1 6+8,5 6+8,5
2 | Téngchitranlo ling mg/I 80 20 -

3 | Nhu ciu oxi héa hoc mg/1 106 10 -
4 Coliform MPN/100ml | 1533 2500 50
700
600
< 500
ob
E 400
:8-
50 300
S 200 —=—TSS
Z
100 o /—W COD
0 *_/

bv bC 0,2 04 06 08 1,0 1,2 1,4 1,6 1,8 2,0
Nong do chum ngay (g/1)

Hinh 2. Gid tri nong d¢ TSS, COD khi thay déi ndng dé chum ngdy (PV: ddu vao; PC: ddi chitng).
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Hinh 3. S6 lwong Coliform khi thay déi ndng dé chum ngdy.

Theo mot nghién ctru khac cia Madsen va cong
s (Madsen et al., 1987) cho rang, vat liéu hat M.
Oleifera nhw mot chat keo tu giup lam giam vi
khudn tir 90+99% bao gom Escherichia coli,
Salmonella typhimurium, Shigella sonnet,
Streptococcus faecalis va Clostridium perfringens.
Dai véi tinh khang khuin ctia bot hat chum ngay
cling dwoc tac gid Delelegn et al. (2018) thuc
nghiém khi s dung chiing trong xtr ly nwéc séng
Angereb va Shinta thudc Ethiopia. Két qua cho
thay chat keo tu nay gitp gidm vi khuin giy bénh
trong nwéc tai song Angereb dat 97,2% va song
Shinta dat 97,5%.

3.3. Anh hwéng cua thoi gian ldng dén khd
ndng loai bé chdt é nhiém trong mau nwéc

Thi nghiém dwogc thue hién véi cac mirc khéi
lwong bot hat chum ngiy b6 sung lan lwot tir
0,2+1,0 g/1. Mau d6i chirg 13 miu nuéc sdng
nhung khong thém chit keo tu va dwoc tién hanh
song song cling mAu that. Thoi gian ling lan lwot
1a 1 gio, 3 gio, 6 gio. Sy thay doi khéi lwgng chat
keo tu va hiéu suit loai bo TSS, COD, Coliform
trong nwdc theo thoi gian duoc trinh bay trong
cac Hinh 4, 5 duéi day.

Nong dd TSS trong miu DC qua tirng khodng
thoi gian khong c6 sy thay doi nhiéu dao dong tir
86,7+93,3 mg/1. Mau bé sung 0,2 g bot hat chum
ngiy (0,2 CN) c6 xu huéng giam dan theo thoi gian
thir nghiém tir 1 dén 3 gior lan lwotla 33,3 mg/lva
26,7 mg/1 va khong tang dén 6 gio. Trong cic mau
c6 b6 sung 0,6+1,0 gbot hat chum ngiy (0,6+1 CN)
gia tri TSS ¢6 xu hwéng ting dan qua cic khoang

thoi gian tuy khong c6 sy khac biét nhiéu vé mat
thong ké. Nhin chung, khi bo sung 0,4 g bot hat
chum ngiy hiéu suat xtr Iy TSS dat hiéu qua cao
trén 76,9% (Hinh 4).

Trong nuwéc séng, s6 lwong Coliform tuy khéng
vuwot quy chuln chat lwong nwéc mat song & mot
s6 viing ndng thén ngudn nwéc mit van duwoc
nguwoi dan st dung truwc tiép cho sinh hoat, dn
udng hang ngay. Do d6, viéc han ché dén mitc thip
nhit vi sinh cé trong nwéc dang 1a mot vin dé
dwoc quan tim. Theo két qua cia nghién ctru nay,
khi b6 sung bot hat chum ngiy hiéu suit xi ly
thong s6 Coliform dat tir 97,5+99,4% (Hinh 5). Két
qua nay dwoc ly giai 1a do hat M. Oleifra chira s6
lwong dang ké protein hoa tan trong nwéc mang
dién tich dwong. Khi bot hat min dwoc thém vao
nuwdc, protein tao ra cac dién tich dwonghoat ddng
nhw nam cham va thu hut cac hat tich dién am
(nhw d4t sét, bun, vi khuin va cac hat déc hai khac
trong nwdc) gidp gidm TSS trong nuwdc.
(Sutherland et al,, 1990; Futi et al, 2011). Péng
thoi vi khuin trong nwéc thudomg duoc gan vai cac
hat ran, do dé qua trinh tao bong TSS ciing gitip
giam Coliform trong mau thi nghiém. Tuy nhién,
néu st dung nhiéu bot hat chim ngiy trong thoi
gian 3 gio, 6 gio c6 xu hwdng ting so lwong
Coliform tir 12+23 MPN/100 ml. Ciing theo
nghién ctru cia Madsen et al. (1987) da chirarang
hiéu suat xtr ly dat cao nhat trong vong 1+2 gio
tién hanh thi nghiém, néu sau 24 gi¢ sé co sy tai
sinh mat d6 vi khudn tuy nhién khong phai cac
dong vi khuin dich ta.
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Nhirng cdt trong cung nghiém thirc cé ky tw (A,B,C) giobng nhau thi khéng khdc biét nhau vé y nghia
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Két qua nghién ctru nay cho thiy kha nang xt
ly mot s6 thong sé nhw TSS, COD, Coliform ctia bot
hat chum ngiy trong nguén nwéc mat. Hiéu suit
xtr ly dat cao nhit véi 85,7% TSS, 81,5% COD va
99,4% Coliform khi b6 sung 0,4 g/1 b6t hat chum
ngdy. Bot hat chum ngiy c6 thé thay thé phén
nhom dé xt Iy nwée cho sinh hoat va gidam bét tac
hai cia chit keo tu héa hoc dén sirc khoe con
nguoi.

4. Kétluan

Twr nhitng thap nién 80, chum ngay da dwoc
quan tam nghién ctru str dung lam vat liéu x ly
nuwéc & cac quéc gia trén thé gidi. Két qua nghién
clru nay da goép phan ghi nhin hat chum ngiy cé
kha ndng keo tu cac chit lo Iirng trong nwée va lwu
gitr vi khuin trong khoang thoi gian nhit dinh véi
hiéu suat gidm TSS dat 85,7%, COD dat 81,5% va
Coliform dat 99,54% khi n6ng d6 chum ngiy 1a 0,4
g/l. Hién nay & Viét Nam, chum ngay la mot loai
ciy dwoc trong kha pho bién tai mot so dia
phuwong, diéu nay ciing hira hen day 1a phuong
phap pht hop dé cung cip ngudn nuéc twong doi
sach cho cong dong nong thén véi chi phi thap,
than thién v&i moéi tredng.

Loi cam on
Cong trinh nghién ctru dwoc hoan thanh nhe

sw hd trg cia Trung tAm phan tich Héa hoc,
Trwong Pai hoc Pong Thap.
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