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XU LY NUGC THAI SINH HOAT BANG
KY THUAT TUGI NGAM

I.  PATVANDE

Ngay nay & cdc qudc gia trén thé gi6i, ngudn nuéc sach dang tré nén 1a van dé cip
bach. Cdc ngdn nudc nhu sdong, sudi, nuéc ngam dang it dan hodc tr§ nén 6 nhi€ém do su
phat trién ctia nong nghiép, cong nghiép va gia ting din s6. Céc chuyén gia vé mdi trudng
da va dang phét trién va 4p trién cdc bién phdp xt 1y nudc thdi nhim t4i si dung chiing cho
cdc hoat dong sidn xuat va sinh hoat cda con ngudi. Trong nhitng phudng phap xi 1y nudc
thdi da dugc 4p dung tir truéc dén nay thi bién phdp sinh hoc c6 vai trd quan trong va dat

hiéu qua kinh t& cao, phit hop véi xu thé phat trién ty nhién bén ving.

M5 hinh tu6i ngam (thodt nudc ngam) l1a mot trong nhitng hé thong sinh hoc dugc ing
dung rong rii trén th& gi6i hién nay. Mot s6 ving kho, thi€u nudc thi md hinh nay con dudgc
xem 12 mot nhan td séng con cho viéc tdi tao ngudn nudc ngdm va nudc tusi tiéu cho ndng
nghiép. K§ thuat tu6i ngdm khong chi don gidn 1a su chuyén d6i clia hé thdng dat ngap nudc
ma con ting cudng su phi nhiéu cho cdc viing dit ndng nghiép. Muc dich ctia hé théng nay
12 ting ning sut cdy trong va ting dd mau md cho c4c viing dit nong nghiép kho han, ciing

nhu cdc viing dat ndng nghiép bi ngap nudc.

Su két hgp cda hé thdng thuc vat duge phan bd trén bé mit clia hé thong gép phan
rat 16n trong viéc nang cao hiéu suit xif 1y. Céc vi sinh vat trong hé thong va trong nudc thai
déng vai trd quan trong trong viéc phan hdy va chuyén héa cdc chat hitu co, nitrogen,
phosphore. Thuc vit bé mit déng vai trd hap thu cdc chat thdi dd dugc phan hdy va chuyén
héa, nhi€u nhat 1a cdc hop chit vo co c6 chifa nitrogen va phosphore. Mot trong nhitng loai
thuc vat dugc ap dung cho nghién ctru la ¢ vetiver. Co vetiver véi nhitng déc tinh sinh 1y,
sinh thdi va kha niing thich ng trén moi dia hinh, c6 kha ning hap thu cao ham lugng N, P

va kim loai ning. Tai Viét Nam diéu kién dia 1y ty nhién kh4 dic biét cho su phat trién céac



khu x@ 1y sinh hoc tng dung thuc vat bac cao va Gng dung vetiver trong x& 1y nudc thai la

vaAn dé hoan toan mdi hién nay.
Trén cd s3 ndy, ching to6i thuc hién dé tai: “Xi& Iy nuéc thai sinh hoat bing ky
thuat tuéi ngdm” § diéu kién thi nghiém va v6i mo hinh x& 1y nudc thai sinh hoat dugc

xay dung tai vuon sinh thdi khoa Cong Nghé Md6i Trudng trudng PH Nong Lam — TPHCM.



II. TONG QUAN
1. Xu Iy nuéc thai bing k¥ thuat tuéi ngam.

X 1y nudc thdi biang k¥ thuat tudi ngdm 13 viéc din nuSc qua hé thong 6ng phan
phdi duSi dat va phan tdn nudc thdi trong dit. Qua qud trinh phan phdi va thim ngidm nudc
thdi dugc xit Iy bdi sy két hdp cia cdc qud trinh vat 1y, héa hoc va sinh hoc. Mot vai qué
trinh vat 1y nhim loai bd cdc chit 1o litng. Cdc qué trinh ndy ciing twong tv nhu cdc cdc qué
trinh loai bd chat rin 10 litng kh4c nhu sy loai thai vi sinh vat dugc tao thanh tif cic qué trinh
sinh hoc hoic loai thdi chat két 1ing dudc tao thanh tir cic qud xit Iy héa hoc [9].

2. Su can thi€t cho hé tu6i ngam nhan tao

Nudc thira § nhitng viing dat c6 ré cAy s& kim hdm sy phdt tri€n cia thuc vat. Ning
sudt sinh hoc s& gidm mot cach nhanh chéng trong nhitng viing dit c6 hé thdng thodt nuéc
chim, va trong nhiéu trudng hgp sé gdy nén tinh trang & nudc, thyc vat tit nhién sé chét do
thi€u oxy trong ving ré. Hé thdng thoit ngAm nhan tao 1a can thi€t cho cdc cdnh ddng thodt
nudc kém dé€ cung cap khi va chat dinh dudng cho viing ré. Thodt ngim dudc xem nhu 13
mdt phuong thifc quin 1y nudc quan trong va nhu 13 mot phan quan trong clia cic hé thong
san xuit ndng nghiép hiéu qua. Su cung cap luong thuc va ning suit clia cdc ving dit ndong
nghiép dang hién nay cé thé chi dudc duy tri va ting cudng néu hé thdng thodt ngdm dugc
ap dung cho cdc vung dit bi 4nh hudng bdi sy du thira nudc.

3. Lgi ich ndng nghié¢p, méi trudng va kinh t& xa héi ciia ky thuat tuéi ngam.

Lgi ich ddu tién cda ky thudt tudi ngdm 13 kiém sodt dudc nudc thira va sy tich liy
mudi thira trong viing ré (Fausey va cong su, 1987). Lgi ich vé moi trudng va kinh t&€ x4 hoi
két hgp vdi ki€m sodt mam bénh va sic khde cong ddng phai ludn dudc coi trong. Mot
trong nhitng 16i ich vé mit moi trudng clia k§ thuit tuéi ngam 12 sy tdc dong tich cuc cla né
1én viéc ting cudng suc khde cho con ngudi, thuc vat va dong vat nudi. Thodt nudc cho cac
viing dit 4m, dAm 13y sé& 1am gidm nhitng viing dé tritng ca mudi c6 nghia 14 1am gidm vat

truyén bénh sot rét, bénh vang da. Nhitng 1¢i ich clia tu6i ngdm c6 thé dugc tém tit nhu sau:



- Tu6i ngdm lam ting hoat tinh cda cdc vi sinh vat c6 ich va ting d® mau md
clia dat.

- C6 it that thodt bé mit va x6i mon dat

- Ning suit cdy trong ting bdi vi viéc quan 1y nudc duge cdi thién va khd ning
hap thu chat dinh dudng clia cay ting.

- Gi4 tri dat va ning sult ting

- Téang thu nhdp va giam rii ro.

- Duy tri cdc khodng chat can thi€t cho cdy va thong khi cho viing ré.

4. Ky thuat tuéi ngdm va chit lugng nuée

Muc dich ctia viéc qudn 1y tudi ti€u trong ndong nghiép 1a duy tri sy cin bing céc
khodng chit & viing ré tai nhitng viing khoé han va cin bing nuSc § nhitng viing dat Am.
Nué6c tu6i ngdm tir nhitng viing kh4c nhau sé& c¢6 nhitng tinh chat khdc nhau. NuSc c6 chat
lugng thap nén dudc tidch ra khé nude c6 chat lugng cao. Néu nude tudi ngdm khong thich
hop cho viéc sit dung lai, n6 nén dudc thi vao trong nhitng ving nudc c6 chat lugng nudc
thap hon. Nudc tu6i ngdm dudi mit & nhitng viing dat khd han déu c6 thé s dung cho viéc
tu6i tieu. O nhitng viing dat &m, hiu hét nudc twéi ngdm déu ¢ thé téi st dung. Khoi lugng
va chit lugng nudc tudi ngadm dudc quan ly, thay doi theo tdc do6 dong chdy, va nong dd céc
chat can dugc xdc dinh [8].

Chat lugng nudc tudi ngdm dude x4c dinh trong moi twong quan vé6i cdc tinh chat vat
ly, héa hoc va sinh hoc. N6 khong khéc gi so véi cdc loai nudc cap khic va ludn sit dung
dudc cho mot vai muc dich tiy thudc vao su bién dong clia chit lugng. Nudc tudi ngdm bé
mit hodc dudi mit tir hé thdng canh tdc c6 twdi tiéu thudng dudc so sanh vdi chat lugng cia
nude cAp [7]. Nudc tui ngdm chdy trén hoic qua 16p dit sé mang theo chiing mdt lugng 16n
chat hoa tan va chat rin 10 litng bao gdm cdc mudi, cidc hgp chat hitu co va cdc hat dat. P&
tdi st dung an toan hoic thai ra doi hdi phai hi€u biét cdc dic tinh cda nudc tudi ngdm va
lién két nhitng dic tinh d6 v6i nhitng nhu cau bdo vé moi trudng cho cic khu vuc tdi st dung

hoic hoic loai thai [8]. PAu ra cda c3 hai loai nuSc tuSi ngdm mit hodc dudi mit déu c6



chita cdc chat c6 kha niing gy 6 nhiém. Cho nén né thudng dudc st dung cho cdc muc dich
kh4c nhau nhim gidm nhe nhitng tdc dong clia né.

Nhiéu loai thudc trir sdu c6 trong nudc tudi ngdm. Piu nay rat khé d€ danh gia tic
dong cda ching 1én chat lugng nude. Nhitng nghién citu gan day & San Joaquin, California
cho thdy dong chidy bé mit mang theo thudc trir siu giy doc cho thlly sinh vat (Foe va
Connor, 1991; Connor va cong su, 1993; Di Giorgio va cdng su, 1995). Cac van dé thudc trir
sdu nay 12 do cdc qué trinh canh tic, khong c6 su thi€t k& hodc bd qua chifc ning clia hé
thdng tudi ngam [7].

Nong d6 thudc trir sdu trong nudc tudi ngdm dudi mit cé thé thaAp hon do hoat dong
loc clia dit. Nhitng khdo st gan day dudc tién hanh ddi v6i nude tudi ngdm dudi mit cho
thdy ching chita it thudc trit sdu, nhung van phét hién mot lugng rat nhd thudc trir sdu &
nudc ngam tai California (Califonia Department of Pesticide Regulation, 1994) [7].

Nong d6 cao cdc vi lugng vo co trong dat va trong nudc ngdm 13 moSi hi€m hoa doi
v6i moi trudng néu né di chuyén qua hé thdng tudi tiéu va tuéi ngdm. Chiing c6 thé dugc
tap trung trong nudc tudi ngam va dudc loai thii & ndng dd kha cao trong mdi trudng hoic &
ndng d6 thap va dugc tich lily sinh hoc trong chudi thic dn. Nhitng vi lugng nay nguy hai
dén ndng nghiép, ddong vat hoang di, nudc udng va sitc khde con ngudi. K§ thuit tugi ngadm
c6 thé 1am han ch& sy phén tin cdc ddc t& vi lugng c6 trong nudc va trong dit do qué trinh
tich lfiy sinh hoc dudc dién ra manh trong hé thong xit Iy dudc 4p dung cho cdc ving dit nay.
Qu4 trinh nay Iam gidm ddng ké céc vi lugng mang ddc tinh cao trong mang nuéc ngim [9].

Vé dudng chit trong nuSc tudi ngadm, c6 hai thanh phan dinh dudng chinh trong nuéc
tudi ngdm 132 N va P. C4 hai déu 13 dudng chit quan trong trong nuéc mit. Nitrogen c6 thé
hai dang ammonium va nitrate. Dang dang ammonium chi€m wu thé€ hon trong tuéi ngdm bé
mit. Dang ndy thudng xuat phat tir cic hdp chat hitu cd tir cdc cdnh ddng va ciing 12 tiéu
chuin dé€ d4nh gid cho hé thdng tudi ngadm bé mit. Ammonia dudc hap thu trong cdc hat sét
do dién tich dudng clia chiing. N6 ciing c6 thé bay hdi. Nitrate chi€m wu thé trong nudc tudi

ngadm dudi mit va né ciing 1a chi tiéu d€ ddnh gid hiéu qua cta hé thdng tu6i ngdm dudi



mit. Nong dd nitrate cao trong tudi ngdm dudi mit cé thé xuit phat tir mot s6 ngudn: tich
liiy dia chat, phan hlly cdc hop chat hitu c¢o ty nhién va sy thim siu clia nitrate do két qué
clia qué trinh bén phan. Nitrogen & dudi dang nitrate va nitrite c6 thé dugc van chuyén dudi
dang hoa tan. T1 1& cla ching c6 thé bién dong trong nudc tudi ngdm phu thudc vao cic
dang 4p dung clia twdi ngdm. Nitrite rat doc, nhung 12 mot dang trung gian clia nitrogen nén
thudng hién dién v6i nong do thp trong nudc [12].

Nuéc tudi ngdm ndng nghiép ciing chita phosphore § hai dang vo cd va hitu cd. Hiu
hét phosphore trong tudi ngdm mit 13 & dang hitu co. R4t it phosphore dugc tim thiy trong
nudc tui ngdm dudi mit bdi vi né duge hap thu manh trong céc viing dat kho han (Johnston
va cong su, 1965; MacKenzie va Viets, 1974) va trong cdc vung dat 4m (Madramootoo va
cong su, 1992) [10].

Ky thuit tudi ngdm gép phan bido vé d€ st dung hiéu qua ngudn nudc. Nudc tai si
dung hoic st dung cho phat trién ndng nghiép phai bén vitng vé mit moi trudng. Hiéu biét
vé nhu ciu chit lugng lugng nudc clia cdc dong ha luu cé thé gitip phét trién cdc phuong
phdp gidm thdi. Nhu ciu dau tién phdi dudc xem xét 1a nuéc udng, nuc cAp cho cho sin
xuat cong nghiép, ndng nghiép, gidi tri va thily san [8].

5. Ung dung ky thuat tuéi ngdm dé xi Iy nudc thai

K§ thuit tu6i ngdm 13 tdng hdp clia cdc qué trinh xi& 1y héa hoc, 1y hoc va sinh hoc.
Trong d6 sinh hoc déng vai trd quan trong va chi yéu vi né dudc xem 12 mot cong cu thi€t
yé&u d€ loai thdi ca hai loai chit & nhiém hitu co va vo co. X 1y sinh hoc lién quan dén viéc
st dung cdc vi khudn nhu 12 mot tic nhan giy ra cdc phan tng chuyén héa hoic loai thai
cdc thanh phan 6 nhiém nhu cdc hgp chat hitu c¢d, dudng chat va cdc vi lugng. C4c phdn tng
sinh hoc lién quan c6 thé chia 1am 2 dang tily thudc vao su sit dung oxy clia vi khuin. Trong
cdc hé thong hi€u khi, O, dudc cung cAp va st dung bdi vi khuin dé oxi héa cdc hop chit
hitu co thanh nudc va CO,, ciing c6 thé oxi héa khit cdc hdp chat trude khi ching dudc thai
ra ngoai moi trudng. Hé thong hi€u khi thudng khong giy ra mui. Trong mdt hé thong hi€u

khi, oxy 12 chit nhan dién tif va ngudn carbon thudng 14 chat cho dién ti trong cdc phan dng



héa sinh. Trong mot hé théng ky khi, khong cé su hién dién ciia oxy va vi khuin s dung
cdc hdp chat khac thay vi oxy phan tif d€ thuc hién cdc qud trinh chuyén héa [6].

Céc loai phan tng sinh hoc c6 thé dugc chia thanh 2 dang: ting cudng chit rin 1o
litng va ting cudng dinh bim. Trong hé thong ting cudng chat rin 10 litng, vi khuin dugc
phét trién va duy tri & dang 10 litng bdi sy tron 1in chat 16ng. Trong hé thong ting cudng
dinh bam, vi khuin phét tri€n trén mot 16p mang mdng sinh hoc (goi 13 biofilm) trén gidm
bam, nhu plastic hodc cit. C4 hai qué trinh nay déu ton tai ddng thdi trong hé ky thuit tu6i
ngim va ching c6 sy hd trg tuong hd 1an nhau 1am cho qud trinh x{ 1y nuSc thdi x4y ra hiéu
qua hon [6].

V6i mat do va s6 lugng din dong ddo nhu hién nay & thanh phd, viéc xdy dung mot
nha mdy xi Iy nuéc thdi cho toan bd cdc ngudn nudc thdi clia thanh phd 1a rat khé khin va
ton kém. Nhung viéc xit Iy nudc thdi vé sinh va sinh hoat clia ngudi dan 1a dé€ dang hon so
véi viéc xu 1y cdc loai nuGe thai khdc nhu nuée thai cong nghi€p. Ngoai ra nudc thai vé
sinh con 12 mdt tiém chat dam rat t8t cho cay. Tir d6 chiing t6i nhan thay tai sau khong tip
trung nudc thai sinh hoat va nudc thai vé sinh cia mot cum dan cu nho lai thanh tirng cum
x Iy nhé véi cdc phuong tién x{t 1y don gidn, d€ 1am, d€ bdo quan va dé van hanh sita chita
c6 hiéu qua cao.

K§ thuat tudi ngam 1a hé thong tap trung nudc thai sinh hoat va vé sinh lai, s dung
bién phdp loc ty nhién dé gidm bét vi sinh vat dudng rudt cé hai, dong thdi tin dung thdi
gian luu nudc phan gidi cidc hgp chit clia urea thanh NOs;” ma cy c6 thé hap thu. Nudc sau
khi qua hé thong sé& khong dudc thai thing ra song hoic st dung vio cdc muc dich khic nhu
tudi cay, ho ca.

6. Tim hi€u mét so tinh chat cia cé vetiver

Dic tinh hinh thdi: vetiver trong gidng nhu mot bui sd to, moc thing ding, cic thin
x&p sit vao nhau tao thanh khém day dit, vitng chic, cé thé dat chiéu cao 3m trong diéu
kién thuén 1di, rdt khé ngd d6. Vio cdc thing mua dong hoic mua kho, vetiver & trang thai

nghi nhung 14 van cting, gin chit vdi chdi ngon. Piéu nay cAy ching té cdy van ti€p tuc giit



dat & trang thai nghi thim chi khi chét. Vetiver c6 sifc song cao, néu I6p bun day phi chit
than ciy thi chdi ngon s& moc vuon 1én trén bé mit cta 16p dit méi bdi [5].

bic tinh sinh 1y: vetiver thudc nhém thuc vat Cy4, st dung CO, hiéu qua hon theo con
dudng quang hgp binh thudng. Hau hét cdc thuc vat C4 déu st dung rat it nudc, mot yéu td
gidp cdy phit trién dudc trong diéu kién khd han. Thém vao dé né van sinh trudng tdt va cd
dinh CO, v6i tdc dd cao, thaim chi ca khi khi khdng déng cuc bd vi bi nhitng dp luc clia moi
trudng. C6 thé néi cd vetiver c6 kha ning chiu dung diéu kién khic nghiét ciia moi trudng
tot hon so vdi nhitng cay trong khéc.

Dic tinh sinh thdi: vetiver thich tng rong trong diéu kién khi hau, dit dai, dia hinh
khic nghiét, chiu dung va thich nghi nhanh véi sy thay ddi cia moi truong. Chiu dugc han
hdn trong nhiéu thing, sdong dudc trong diéu kién ngip lii dén 45 ngay va trong bién do
nhiét tit — 10°C d&€n 60°C. Phat trién t6t tir ving dim 14y ngang muc nudc bién cho dén ving
nii cao 2600m; viing ¢6 lugng mua trung binh thdp 200mm hoic rat cao 3000mm. Moc
nhanh lai sau khi chiu 4nh hudng ctia han hén, sudng mudi, nudc mit va cdc héa chat, doc
chat trong dit, vin moc lai sau khi bi gia stic &n phan than 14 hoic khi bi chdy rui than. Chiu
dudc ngudng pH rong tir 3 — 10.5. Van song va chiu dudc dit nghéo ding dudng, dit nhiém
phén, ngdp min, dit nhiém doc kim loai ning nhu As, Cd, Cr, Cu, Zn, Pb, Hg, ..C6 thé han
ché€ su phat trién cia tio [13].

Cong dung va ing dung clia cd vetiver : Yéu td cAu thanh nén hé thong vetiver chinh
la viéc dung co vetiver trong cdc tng dung ndng nghiép ciing nhu ngoai ndong nghiép, cling
v6i viéc st dung cd kho 1am cdc sdm phiam thi cong, mdi 1gp nha, moi trudng trong nim,
thic #n gia stc, sin phdm cdng nghiép, thdo dugc...Chinh nhitng dic tinh da ning da dung,
cd Vetiver dugc tng dung trong nhiéu linh vuc nhu [5]:

- K§¥ thuit sach — xanh: 12 ky thuit dung thyc vat, chii y&u 1a ciy trong, d€ 1am sach
dat nhiém ddc va loc nuéc 6 nhiém. Cd vetiver dugc phat hién 1a rat hiéu qua trong
nhitng tng dung nhu : Cdi tao dit, phuc hoi dit hoic nudc bi 6 nhiém, ngin ngira va

lam gidm tdc hai cda thién nhién.



- C4ii tao: st dung phuong phdp cd gidi hoic sinh hoc d€ phuc hdi dat x4u hoic bi thodi
do cdc hién tugng tu nhi€n hodc do qué trinh canh tic.

- Phuc hdi: Pay ciing 13 bién phdp ding phuong phap cd gidi hoic sinh hoc d€ phuc
hdi dat hodc nu6e bi & nhiém. Vetiver c6 thé 1am gidm sy suy thodi va 6 nhiém &
nhitng vliing sau nhu chdn 14p chat thdi do6 thi, chat thdi cong nghiép; phuc hdi dat,
ngin chin sy lan tran clia cdc chat 6 nhiém; phuc hoéi dit tai cic hAm md sau khai
thdc va cdi tao cht thdi hAm md; loc nudc 6 nhiém thdi ra tir song, sudi, kénh... sdn
ph&m thdi ra tir cdc nganh san xuat, cong nghiép...

Ngoai ra sau khi thu hoach cé vetiver c6 thé ding d€ 1gp nha, tréng nim, nguyén liéu
tho 1am dd m§ nghé, vat liéu G gdc gilt &m cho cay trong, nguyén liéu thd cho qud trinh ché
bi€n cdc sdn phdm cong nghiép.

7. Thanh phan vi sinh vat tham gia trong qué trinh xi Iy nuéc thii va cdc qua
trinh sinh hoc dién ra trong hé théong

Thanh phan vi sinh vt tham gia trong qu4 trinh x1 i nudc thai: Vi sinh vat xAm nhap
vao nudc 1a tir dat, phan, nude ti€u, ...S6 lugng va chiing loai vi sinh vat trong nudc phu
thudc vao nhiéu yéu td, nhat 1a nhitng chit hitu co hoa tan trong nudc, cdc chat doc, pH moi
trudng ... Trong nuSc ¢ nhiéu loai vi sinh vat nhu : vi khudn, nAm men, nAm mdc, xoin thé,
xa khudn, virus, thyc khuan thé, nhung chi yé&u 12 vi khuén.

7.1. He vi sinh vt trén cdy

A

Pt dai § viing khi hau nhiét d6i phan 16n 1a dat c6 ngudn gdc tir 16p da me cd, von
ngheo dinh dudng, dat bi acid hodc bi nhiém doc, nhung cd vetiver van tdn tai va phat trién
binh thudng ma khong cin b3 sung thém phian dam hay 1an. Theo nhitng nghién cttu mdi
day c6 kha nhiéu vi sinh vat dit dudc phit hién quanh hé ré vetiver, trong d6 vi khuin va
ndm 1a tiéu bi€u. Céc vi sinh vat xXdim nhdp vio mit trén ré, tao thanh ngudn din truyén
dinh dudng ndi dat vé6i cdy, ré tiét ra polysaccharide 13 chit hitu c¢d hoa tan gitip cho sy
chuyén hod sinh hoc ciia dit va su thich nghi cia cdy. Vi sinh vat gin lién vdi ré vetiver 12

, . ~ ~ . . ~ N A e ~ X N 2 . ~ A s 9.
cac vi khuan c6 dinh dam, vi khuan hoa tan 1an, cdc ndm ré va cac vi khuan phan giai



cellulose... sdn xuat chit dinh dudng cho su phat trién va thic diy cdc hormone sinh truéng
thuc vat tdc dong truc tiép 1én vetiver [10].

Vi khudn: Vi khuin cd dinh dam, hién dién & bé mit ré, trong cdc gian bao, hoic
trong cédc t&€ bao ré da chét, c6 vai trd quan trong trong viéc cung cip dam cho vetiver, sin
xudt enzyme chuyén hod N ti do thanh N sinh hoc duéi dang N — ammonia cho ciy hap thu.
Céc loai vi khuidn nay co thé ké dén la: Azospillum, Azotobacter, A. alicaligen, Bacillus,
Bajerinckia, Enterobacter.

Vi khuin diéu hoa su dinh dudng clia ciy: Chat diéu hoa sinh trudng 12 nhitng chat
hitu ¢d 4nh hudng dé€n sinh 1i clia cAdy & néng do rit thdp nhu Auxins, Gibberellins,
Cytokinins, Ethylene va acid Abscisic. Chat diéu hoa sinh trudng ciing bao gdm ca nhitng
chat chuyén ho4 tir vi khuan. Nhiéu hormone thuc vat dudc san xuit bdi cdc vi khudn co
dinh dam nhu Azotobacter, Azospillum, Bacillus v Pseudomonas gép phan thiic day su
phdt trién va sy tdi sinh clia bo r&, ddng thdi gitip cAy khdng dudc bénh.

Vi khuén hoa tan 1an: mot s6 vi khudn dat dic biét 1a vi khuin thuéc ho Bacillus va
Pseudomonas, c¢6 kha ning chuyén hod 1an khong hoa tan trong dat thanh dang hoa tan
bing cdch ti€t ra cdc acid hitu co nhu acid formic, propionic, lactic, glycolic, fumaric,
succinic. C4c acid nay lam gidm pH va thic ddy sy phin gidi phosphate. P4t & viing nhiét
ddi thudng ngheo 1an, do vay cdc vi khuidn nay c6 vai trd quan trong ddi vdi su sinh trudng
va phat trién ctia cd vetiver.

Ném: Nam phan gidi phosphate thudc ho Penicillium va Aspergillus, chuyén hod
phosphate khong tan trong dat thanh dang hoa tan hitu dung cho vetiver.

Nam ré, cong sinh v6i ré, nhém nay gdm 5 ho: Glomus, Gigaspora, Acaulospora,
Scheocystis va Endogone. Chiing c6 tic dung thic diy qud trinh hit chit dinh dudng da
lugng va vi lugng nhim ting stc song cho cay.

7.2. Vi sinh vt trong dat

Vi sinh vat s& c¢6 khd ning gdy 6 nhiém moi trudng & nhitng ndi ma dong chdy di qua

va ti€p nhan chit 6 nhiém tai vi tri d6. P4nh gid sy & nhiém vi sinh vat dua vao nong do

10



coliform va feacal coliform trong nudc. Su hién dién cta coliform con nhu 1a vat chi thi cho
céc loai chat thdi nhu nudc thdi nhu sinh hoat, nudc thdi cong nghiép hoic chit thdi dong
vat. Pat 1a mot vat liéu loc sinh hoc. Vi th€ cdc vi sinh vat s& khong di chuyén qua dat tir
nudc mit d€n nudc ngdm. Pidu dé c6 nghia 13 hé thong tudi ngdm c6 thé loai bé dugc mot
lugng 16n vi sinh vat ra khéi nudce thai.

Vi khudn: 13 sinh vat don bao, kich thudc rat nhé tir 0,3 - 5 um, vi khu#n ¢6 hinh ciu,
hinh que, hinh sdi xodn. Vi khuin déng vai trd quan trong trong phan huy chit hitu cd, lam
sach nudc thai, trong vong tudn hoan vat chit. Gom vi khuin di dudng va vi khudn tu
dudng.

Vi khudn di dwéng: nhém vi khuan nay sit dung chat hitu cd 1am ngudn carbon dinh
dudng va ngudn ning lugng dé hoat dong song, xay dung t€ bao, phit trién. C6 3 loai :

Vi khudn hiéu khi: cin oxy d€ song nhu qua trinh ho hap dong vat bac cao. Oxy cung
cap cho qud trinh oxy hod céc chat hitu co theo phén ng :

Ting sinh khoi

Chat hituco + O : .,T —_ > CO, + H,O + ninglugn
2 T ikhun hi€u khi 2 2 g ehe

Vi khudn ki khi: ching sdng va hoat dong trong diéu kién khong cin oxy, ma st dung
oxy trong nhiing hop chit NOy", SO,> d€ oxy hod céc chét hitu co.

Chithituco + NO; __ | CO, + H,0 + ninglugng
Chét hitu cd + SO,> _ 5 CO, + H,O + ninglugng

Acid htuco + CO, + H;0 nidng lugng

Chat hitu co <
CH

Vi khudn tuy nghi: Vi khuan ndy sdng trong diéu kién c6 hoic khong c6 oxy, chiing

4+ + CO, + ningluong

ludn c6 mat trong nudc thai.

11



Vi khudn di duong: loai vi khuin nay c6 khd ning oxy hod chat hitu co d€ thu ning
lugng va sit dung CO, lam ngudn carbon cho qud trinh sinh téng hgp gém c¢6 : vi khudn
nitrate hod, vi khuan sit, vi khu&n luu huynh... cic phan @ng oxy ho4 x4y ra nhu sau:

O nitromonas : 2NH,* + O, = 2NO, + 4H" + 2H,0 + ning lugng

& nitrobacter : 2NO, + O, — 2NO3; + ninglugng

Ndam va vi sinh vdt khdc: Cic nhém vi sinh vat khdc nhu : nAm men, nAm mdc, xa
khudn cé trong nudc thai nhung it hon vi khuén, ching cling 12 nhitng vi sinh vat di dudng
va hi€u khi, cdc loai ndim c6 kh3 ning phan huy cdc hgp chat hitu co, nhiéu loai nAm phan
huy dugc cellulose, hemicellulose va dic biét 1a lignin.

8. Céc qué trinh sinh hoc dién ra trong hé thong

Téc dung x 1i chat thai cda vi sinh vat: Vi khu&n trong dat ty nhién ton tai mot hé vi
khu&n rat phong phi va da dang c6 kha ning phan huy cdc hdp chit phic tap, doc hai c6
trong chit thadi mot cdch hiéu qui. Ngay & trong nuSc thadi ciing ton tai mdt lugng 16n vi
khuin c6 chiic ning phan huy cic chat, diy 1a ngudn xit 1y hiéu qua.

Trong hé théng vi sinh vat phan ra 1am 3 dang sinh song tuy thudc vao vi tri clia ting
d4't n6 sinh s6ng: O 16p dat bé mit c6 do rdng cao, tudi x5p, nhiéu man, ti&p xic khong khi
t6t s& ton tai chd yé&u 13 vi khudn hi€u khi, & tAng dat giita v6i diéu kién hi€u khi khong
thudng xuyén dic biét 1a ldc c6 nudc thi ton tai nhitng loai vi khuidn yém khi tuy nghi va §
16p dat cudi cliing khong khi khong lot tdi thi chli yé&u 12 vi khuin ki khi. C4 3 déu c6 nhitng
chic niing riéng biét trong qua trinh phan huy cac chit trong nudc thai.

9. Ciac qua trinh xif li

9.1. Qud trinh loai bo nitrogen

a. Su amon hod urea:

Urea chi€m khodng 2,2% trong nudc tiéu, thanh phan Nitrogen chi€m khodng 46,6%
trong urea. P& amon ho4 urea dau tién cdc vi khudn ti€t ra enzyme urease bién urea thanh

carbonate ammonium réi sau d6 bi€n thanh NH;, NH,*, CO, va H,O.
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Phuong trinh : CO(NH, ), +2H,0 —*% 5(NH, ), CO,
(NH,),CO, —2NH, +CO, + H,0

Ngoai ra trong nudc ti€u con c6 acid uric. Khi acid uric ton tai trong dat, qua
thdi gian s& bi phan huy thanh urea va acid tratronic, sau d6 sé& ti€p tuc phan hily thanh NH;.

Nhiéu loai vi khudn c6 kha ndng amon hod urea nhu Planosarcina urea, Bacillus,
Proteus vulgaris. Pa so cdc sinh vat nay hi€u khi hoic hi€m khi tuy nghi, ching wa thich pH
trung tinh hoic hai kiém.

b. Su amon héa protein:
Qud trinh khodng héa protein thanh NH," trdi qua céc giai doan sau:

Protein — amino acid — kh®& amin thainh NH,"

C6 hai qud trinh khodng héa protein thanh NH," 12 qud trinh khi¥ v qué trinh oxy héa.

e Qua trinh oxy hoa
R— CH — COOH + 120, # R — CO — COOH + NH,
|
NH,
e Qua trinh khw
R— CH — COOH + 2H — R — CH, — COOH + NH,"
I
NH,

C4c sinh vat c6 khd ning amon héa protein trong dit 1a: Bacillus, Mesentrius,
Bacillus Subtilis, Pseudomonas fluourescens, Clostridium sporogenes...

Qud trinh nitrate héa: qua trinh nay gdm 2 giai doan: qué trinh bién NH; thanh NO,
dugc thyc hién bdi nhém vi khuén nitrosomonas va qud trinh chuyén NO, thanh NO; bdi
nhom nitrobacter.

c. Quad trinh nitrite hoa :
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Céc vi khuén oxy héa nitrite héa qua trung gian NH,OH

2NH,” + O, — 2NH,0OH + 2H"
NH,* + O, = NO, + 2H" + H,O + 2,75Kj

Céc vi khuén thuc hién viéc nay déu la nhitng vi khu&n hi€u khi nhu Nitrosomonas
eropaea, Nitrosomonas oligocarbogenes, Nitrosospiara, Nitrosococcus ...

d. Qud trinh nitrate hoa:

DPudc thuc hién bdi vi khuan hi€u khi nitrobacter chiing c6 khd ning oxy héa NO,
thanh NO5™ va tao ning lugng. Ning lugng nay dugc ding dé€ ddng héa CO,, bicarbonate,
carbonate thanh dudng.

NO, + 1/20, — NO; + ndnglugng

Céc vi khuan thyc hién qu4 trinh nay 12 cdc loai ty dudng hi€u khi Nitrobacter agilis,
Nitrobacter uinugradski va cic vi khuin khic nhu Nitrospira, Nitrococcus hodc 1a cdc vi
khuin di dudng hi€u khi Pseudomonas, Corynebacterium. Nhiét d6 t8i uu cho qu4 trinh nay
1a 30°C

e. Qud trinh phdn nitrate

C6 hai co ché song song trong qué trinh khi¥ nitrate d6 12 co ch& déng héa va cd ché di
hoéa.
e Qud trinh ddng héa (Assimilative denitrification): Trong qud trinh nay, nitrate dugc

vi sinh vat va thuc vat hdp thu chuyén chiing thanh nitrite, sau dé 13 ammonia.

Ammonia s& dugc ding d€ tong hdp proteion va acid nucleic. Sy khi nitrate dudgc

thuc hién bdi nhiéu enzyme nitrate reductase. Sy hién dién clia oxy khong 4nh hudng

gi d&€n hoat dong clia enzyme nay. Vi khudn dong héa 13 Pseudomonas aeruginosa.

e Qua4 trinh phan nitrate di héa (dissimilatory denitrification): diy 12 hd hdp hi€m khi
trong do nitrate d6ng vai trd chit nhan dién t cudi cling, nitrate bi khit thanh nitrous
oxide (N,0) va N,, trong d6 N, 1a san phdm chinh ctia qua trinh. Céc vi sinh vat tham

gia vao qud trinh phdn nitrate 12 nhitng vinh sinh vat tu dudng hay di dudng hi€u khi.
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Khi méi trudng khong cé oxy thi ching chuyén qua hd hap y€m khi s dung nitrate

lam chat nhan dién ta.

NO; = NO, = NO — N,O = N,

Céc sinh vat tham gia trong qud trinh nay rit da dang thudc nhiéu chi nhu:
Pseudomonas, Bacillus, Hyphomicrobium, Agrobacterium, Propioni bacterium,...

Nhu vay, dé€ qué trinh khtt nitrogen xdy ra hiéu qua thi ta phdi duy tri tinh trang
hi€u khi § 16p dat trén bé mit va tinh trang ky khi & 16p dat ting dudi d€ két hgp hiéu qua
cho qua trinh nitrate va phan nitrate.

9. 2. Qud trinh khit phosphore

Trong nudc thii c6 cdc dang phosphore chii y&€u nhu Orthophosphate (PO,”) céc
polyphosphate va cdc hgp chat phosphore hitu cd. PAu tién cic hgp chit phosphore nay
dudc mot nhém vi sinh vat phan hiiy thanh cdc dang hdp chit vo cd khoé tan va dé tan.

e Qui trinh khodng héa 1an hitu cd: su chuyén héa cdc hop chit phosphore hitu co
thanh mudi cia H3PO, dudc thuc hién bdi nhém vi sinh vat phan hdy hdp chit hitu co.
Nhitng vi sinh vat ndy c6 kha ning ti€t ra enzyme phosphatase lam xic tiac cho qué
trinh phan giai.

Nudeoproteit — Nucleic — Acid Nucleic — H3PO,
Leucitin — Glyxerophotphate — H3PO,

Nhém vi khudn c6 kh3 ning thuc hién qua trinh nay déu thudc 2 chi: Bacillus va
Pseudomonas nhu: Bacillus Megatherium, Bacillus Mycoides.

e  Qud trinh bi€n 14n v6 co khé tan thanh dang dé tan.

Vé co ch€ qud trinh phan gidi phosphore vo co do vi sinh vat cho dén nay van con
nhiéu tranh cii. Nhung dai da s6 cdc nha nghién cifu déu cho ring su sinh acid trong qué
trinh s6ng ctia mdt s6 nhém vi sinh vat da 1am cho né c6 kha ning chuyén cdc hdp chat
phosphore khé tan sang dé tan. Pa s& cdc vi sinh vat ¢6 khd nidng phan gidn 1an vo cd déu
sinh CO, trong quéd trinh song, CO, s& phdn tng véi H, trong moi trudng tao thanh

phosphate dé tan theo phuong trinh sau:
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Ca3(POy), + 4 H,CO; + H,O — Ca(H,PO,), + H,O + 2Ca(HCO3)

Dang khong tan dang dé tan dang dé tan

Céc dang dé tan nay dudc cdy trong hip thu. Ngoai ra cdc vi khuén nitrate héa sdng
trong dat ciing c6 kha ning phan gidi 1an vd cd do n6é c¢6 khd ning chuyén NH; thanh NO,
r6i NO;3, NO;™ sé phan ting v6i H' tao thanh HNO;, HNOj; sé phédn ting vdi phosphate khé
tan tao thinh dang dé tan.

Ca(POy), + 4HNO; — Ca(H,PO4), + 2Ca(NOgy),

Céc vi khuin sulphate ciing c6 kh4 ning phan hiy phosphate khé tan do su tao thanh
H,SO, trong qu4 trinh song.

Ca3(PO,), + 2H,SO, — Ca(H,PO4), + 2CaSO,

Céc loai c6 kha ning phan hiy manh 1a Bacillus Megatherium, Bacillus Mycodes,
Pseudomonas, Vadiobacter, Pseudomonas Gracilis...Hau hét ching la vi khuin hi€u khi va
trong qu4 trinh phan gidi ching déu lam gidm pH clia moi trudng.

Mot s loai vi khudn c6 kha ning tich lily polyphosphate trong t& bio, khodng 1 —
3% trong ludng kho ciia t€ bao. Enzyme polyphosphate kinase xic tdc qué trinh nay trong
su hién dién cia Mg®*, bing cdch chuyén nhém phosphoryl tir ATP sang chudi
polyphosphate.

Polyphosphate + AMP —ebphosshate kinase - (nglyphosphate)y.,; + ADP

Nhu vay qud trinh loai bd phosphate dudc dién ra tot thi phdi duy tri tinh trang hi€u
khi d€ cdc vi khudn hi€u khi c6 diéu kién tdng hdp polyphosphate trong té bio hoic thiy
phan né thanh dang 14n d& tan d€ ciy c6 thé hap thu, pH clia qud trinh nén duy tri tir 5 — 7.

9.3.  Qud trinh bién doi héa hoc

Trong thanh phan nudc thai chl yéu 1a urea, cdc hgp chat clia ammonia. Khi bom
nuéi thdi vao hé thong qua thdi gian, duéi tic dung clia nhiét d6 va cdc chat xic tdc, xdy ra
mot s6 phdn tng, dic biét 12 phdn &ng nitrate hda.

* NH,CI + HNO, - N, + HClI + H)0.

16



*R-NH, + HNO, - N, + R-OH + H;0R - CH(NH,)COOH +
HNO, —-» R-CHOH-COOH + N, + H;O
*R-CO-NH, + HNO, — R-COOH + N, + H,0

Ngoai ra, dudi tic dung ctia H,SO,4 do vi khudn oxy héa Ivu huynh sinh ra con gitp
phan gidi cdc hop chat hitu cd phifc tap thanh don gidn, gitp vi sinh vat c6 thé hap thu dugc.

9.4. Kha ndng két dinh héa hoc ctia keo dat.

Duéi tic dung clia cdc khodng sét mang dién tich chd y&u 1a khodng thit sinh nhu sét
silicat, cdc oxide sit mang dién tich duong, khodng limonithite (Fe,03.3H,0), hematite
(Fe,05.nH,0), geothie (HFeO,) c6 dudng kinh tir 0.2 — 10 um ¢6 khad nang gitt nudc chat
gidp gilt kém cdc chat di cing, ngoai ra dién tich bé mit cda hat keo dat trdi diu véi cic
phan i hitu co, né con 12 gid thé hitu hiéu dé€ két dinh cic phan ¥ hitu co trén. Cd ché hé
keo 12 do sy hinh thanh clia cdc phic chat tan, chat bé miit.

-Fe—OH + Cu®* - -FeOCu' + H
-Fe-OH + HPO,” = Fe-0-PO,” + H,0
-RCOOH + Ca®* - RCOOCa + H
-AgBr  + Br - AgBry

Néu & viing pH cao hat keo sé& tich dién duong va & viing pH thap hat keo sé tich dién

9.5. Xdc dinh khd ndng giit nudc ciia dit

0,,: PO thim cila dat
W, : Trong lugng nudc trong dat
W, : Trong lugng dat sau sdy
Céc hat keo sét: keo gibbsite mang dién tich 4m, keo HFeO, mang dién tich dudng,
keo hitu co thudng mang dién tich Am nhung ciing c6 thé dugc bao xung quanh bdi cation

nén mang dién tich am.

17



Thudng cic dang chat hitu cd va vi sinh vt gy bénh déu mang dién tich Am nén dé
két bam véi vi khudn giy bénh tot nén ting ludng cation badm trén hat dit bing cich gidm
pH.

9.6. Khd ndng loai bé cdc vi sinh vdt gdy bénh.

Nhitng yéu t6 chinh c6 dnh hudng dén sy ton tai ca vi khudn gdy bénh dudng rudt
trong dit 1a nhiét do, do 4m dat, 4nh sdng mit trdi, pH, chit hitu cd, chit vo co, loai vi
khu&n trong hé sinh thdi canh tranh.

Céc yé&u to chinh dnh hudng dén sy tong tai clia vi sinh vat gdy bénh.

Yéu to Anh huéng

+ Yéuto'vatly

Nhiét do Song lau hon trong nhiét d thap

Kha niing giit nu6c Khi ning s6ng thdp trong nudc cé dod
tham thap

Anh sing Khi ning séng thip dudi dnh sing miit
troi

K&t cau dat bat sét va dit mun 1am ting sy gilt nudc

do d6 ting kha ning k&t bam vi sinh vat.

+ Yéu to héa hoc

pH Anh hudng dén tinh hap thu cia dat, dic
biét 1a véi virus.

Ion duong MOt vai cation nhu (Mg”*) ¢6 khé ning 6n
dinh nhiét d6 cho virus.

Chat hitu co Anh hudng dén sy ton tai va phat trién
clia vi sinh vat dit, l1am ting tinh canh
tranh.

+ Yéu té sinh hoc, canh tranh sinh héa | Song 1au hon trong dat tiét tring

9.7. Khd ndng di chuyén ciia vi sinh vt trong dat
Do c¢6 kich thuSce nhd, cdc vi khuin giy bénh c6 thé loc qua céc hat dat. Ngoai ra do vi

khuin c6 tich dién, chiing c6 thé bam trén cédc hat dit. Cdc diéu kién lam ting su hip thu
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clia vi sinh vat trén dat gdm c6 su hién dién ctia carbon (vi du dat dugc bao boc bdi ion sit
c6 thé hap thu dudc t6i 6,9.10° vi sinh vat dt), khodng kim loai cta dit sét tao cdc vi tri
bam. Lugng mua 16n tao diéu kién cho su di chuyén ctia cédc vi sinh vat trong dat. Ngugc lai,
han hdn 1am han ché su di chuyén nay.

Céc yé&u té anh hudng dén qua trinh di chuyén cta vi sinh vat gay bénh trong dat.

Yéu to DPiic tinh
Loai dat DAt min giit vi sinh vat hiéu qua hon dat

c6 cau tao hat 16n. C4c oxide sit lam ting

tinh hip thu clia dat.

Su loc Su loc vi khuén trén bé mit dat va su tao
thanh mang sinh hoc trén hat d4t 1am ting

kha ning bam clia vi sinh vat.

pH pH sé 1a ting tinh hap thu.
Cation Hap thu ting khi c6 sy hién dién cta cdc

cation. Nuéc mua cé th€ lam virus tiach

khdi hat dit do tinh din dién thap.

Chat hitu co hoa tan Canh tranh vi tri bAm vé&i vi sinh vat. Acid
humic va acid fulvic lam tdng tinh bam

cla virus trén hat dat.

Loai vi sinh vat Tinh bam trén dat thay ddi theo ching

loai vi sinh vat bim trén dat.

T6c dd chidy T6c dd chdy cao, tinh bam vi sinh vat thdp

Nhu vay hé thdng xit ly bing k§ thuat tu6i ngdm chi thuc su ¢6 hiéu qua khi tdng hoa
cdc mdi quan hé, cdc qué trinh sinh hoc, héa hoc, 1y hoc dién ra hiéu qud. Tuy nhién day la

mot hé thong ban ty nhién cho nén c¢é cling chiu dnh hudng clia mot s6 yé&u td bén ngoai.
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Nhitng yé&u t& bén ngoai ngay cé thé tic dong truc ti€p, gidn ti€p, c6 1gi hodc c¢6 hai. Nhung
nhin chung hé thong x{ Iy nay rat phut hgp vdi diéu kién khi hau & nudc ta, véi ngudn ning
lugng cla 4nh sdng mit trdi da du d€ thi€t k& va x4y dung hé thong nay. Ngoai ra hé thong
nay gidm c6 thé 1am gidm dudc mot lugng chi phi dang k€ cho viéc thiét k€&, xay dung va
van hanh nén dat dudc hiéu qua k§y thuat va kinh t&€ cao.

III. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Thoi gian va dia di€m nghién citu:

Nghién citu dugc ti€n thanh trong 18 thang (6/2003 — 12/2003).

Céc nghién ctu va phan tich dugc thuc hién tai TT Nghién cttu va Bao vé Moi trudng,
Phong TN Cong nghé Sinh hoc Mo1 trudng — PH Nong Lam — TP. HCM

M6 hinh xi Iy duge thiét k& va xdy dung tai Vudn sinh thdi Khoa Cong Nghé Moi
Trudng - Pai hoc Nong Lam.

2. Vat liéu thi nghiém

2.1. Mo tai mé hinh xv ly nudc thdi.

Hé thdng bao gém hai ting dugc xay dung bing gach. Tang dudi cao 0,7m, dai 5m,
rong 4m day 16t 16p bé tong d€ nudc khong thaim xudng, 16p bétong nghiéng 1% vé phia diu
thu nuéc. Nudc thai duge din vao theo hai dng din cé duc 16, cdch thanh 50cm, mdi 6ng dai
3.75m, phia dau thu nudc 13 mot hé thong 6ng thu cip tudng, trén c6 d6 16p sdi d€ tranh dat
lot vao 6ng thu gy tit nghén ong thu. Tang trén cao 0.5m, rong 2.0m, dai 3.5m, c6 hai ong
duc 16 dua nudc vao dai 2,8m, mdi dng cdch tudng 50cm. Hé thong c6 cong trinh phu 1a bé
chita dinh lugng 500 lit. NuSc dude bom 1én bé dinh lugng bing mdy bom ly tAm. Trén hé
thong dudc phi day dat pha sét ddm nhiém chifc ning 13 16p loc tw nhién. Trén bé mit clia

A A/ A . /? ~ A I\/ d A N
hé théng trong co vetiver d€ ting cao hiéu suat x& 1y cia mo hinh.
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2.2. Vidn hanh mé hinh

Thoi gian ddu md hinh van hanh ma khong c6 cd vetiver. Thdi gian van hanh 13 30
ngay.

+ 10 ngay ddu: bom véi luu lugng 0.5m’/ngay. Liy nuéc diu vao va nudc ddu ra d€ phan
tich chi tiéu nhiét do, pH, tdng chat rin hoa tan (TDS), COD, N tdng cong, P tdng cong va
coliform

+ 10 ngay ti€p: bom véi luu lugng 1m’/ngdy, phan tich céc chi tiéu trén.

+ 10 ngay cudi: bom véi luu lugng 2m*/ngay, phan tich cdc chi tiéu trén.

Trdéng cd vetiver va theo doi su phat trién clia ching trong 30 ngay (v6i mat do 25
bui/lm?), mdi bui cdch nhau 20cm. Trong thdi gian trdng cb vetiver, ti€n hanh bom nudc
thai véi luu lugng ting dan tir 1 — 2 m’/ngay

Lic ndy cd vetiver da trudng thanh véi kich thude than va 14 tir 70 — 100cm. Tié€n
hanh bom nudc thii vao mé hinh trong 60 ngay véi lvu lugng 2m’/ngay va phén tich céc chi
tieu COD, nitrogen, phosphore d€ dinh gid chat lugng nu6c thai ddu vao va dau ctia mo
hinh x 1y.

Theo luu lugng trén thi thdi gian luu nude trong hé thong 1a 5 ngay do d6 cdc chi tiéu
dugc phan tich dugc tinh theo tdng thdi lugng 1a 5 ngay.

3. Phan tich cdc chi tiéu sinh héa

Nhiét do, pH va do duc dugc do bing cdc mdy do chuyén dung.

Phan tich COD, nitrogen va phosphore theo phuong phdp chuin (Standard Method)
[14]. Céc chi tiéu vi sinh dugc dinh tinh va dinh lugng trong nhitng mdi trudng nudi ciy

kiém dinh dic trung [2].
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IV. KET QUA VA BANLUAN
1. Tong rin I litng (TDS).

Téng chat rin 10 litng c6 su chénh léch ddng k€ giita nudc dau vao va dau ra. Chat
rin 16 litng ddu vao bién dong tir 350 — 450 mg/l, chat rin dau ra trudc khi dude x 1y qua
dat, khong c6 cd vetiver bién dong trong khodng 200 — 250 mg/l. Trong khi d6 tong chat rin
16 litng nudc sau khi x 1y, v6i sy hién dién cta 16p cé pht bé mit, bién dong tir 20 — 30
mg/l. Piéu d6 cho thiy tdng lugng chat rin gidm ddang ké sau khi qua mé hinh xit ly, dic
biét v6i sy hién dién cda 16p cd phl bé mit cang 1am ting cudng kh3 ning x{ Iy nu6c thai
cia mo hinh.

2. Nhiét d9.

Nhiét dd clia nu6e thdi dau vao va diu ra clia nude thai khong c6 su chénh l1éch ddng
ké. Nhiét d6 nudc thii ddu vio thudng cao hon nudc thii diu ra tir 1 — 2°C. Nhiét do nudc
thai ddu vao va diu ra bién dong trong khodng 28 — 32°C.

3. pH.

pH c6 su chénh 1éch ding k€ giita nuSc thai dau vao va nudc thai sau khi xit ly. pH
nudc thai diu vao thudng thap, bi€n dong trong khodng 4.3 — 5.2. Trong khi d6 pH clia nudc
thai da dudc x{ 1y bi€n dong trong khodng 6.5 — 7.8. Piéu nay c6 thé gidi thich qué trinh
phan gidi ky khi cdc chét trong nu6c thai khi con trong bé tu hoai di 1am gidm ddng ké pH
clia nu6c thdi. Trong khi d6 qu4 trinh x{ 1y bing k§ thuat tudi ngdm 1a k&t hgp cda hai qué
trinh xi 1y ky khi va hi€u khi, trong dé xit Iy hi€u khi chi€m wu thé, cho nén da lam ting pH
clia nu6e thai dé€n mic trung tinh hodc hoi kiém.

4. Hiéu xuat xit Iy nuéc thai truée khi trong co vetiver

Sau khi thié€t k€ va xay dung xong md hinh x{ 1y nuSc thii, ching tdi vAn hanh md
hinh trong thdi gian 30 ngay, 12 thdi gian di dé vi sinh vat trong nuéc thdi bam vao cdc

xoang va hat dat, ciing chinh 12 thdi gian d€ vi sinh vat thich nghi va phat trién. Ching t6i
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ti€n hanh phan tich cdc chi tiéu, nhim khdo st kh3 ning xi 1y nudc thdi clia dat khi chua c6
thdm thuc vat.

Tién hanh phan tich cdc chi tiéu d€ ddnh gid hiéu qud x@ 1y nudc thdi cia mo hinh
khi chua trong cd vetiver. K&t qué phan tich dugc tdng két trong khodng cdch vé thdi gian 12
5 ngay.

Chi tiéu nitrogen

Bang 1: K&t qua phan tich nitrogen

Thoi gian Nitrogen (mg/l)

(ngay thi) Pau vao Piura RQ’ % hap thu
0" 14.4 11.8 2.6 18.06
5 12.9 9.4 3.5 27.13
10 7.54 6.98 0.56 7.43
15 5.89 4.05 1.84 31.24
20 6.73 5.15 1.58 23.48
25 18.7 16.9 1.8 9.63
30 9.03 7.56 1.47 16.28
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Qua bang 1 va do thi 1 cho thdy ham lugng nitrogen ra khdi mo hinh gidm khong
d4ng k€ va hiéu xuit x{t 1y nitrogen ctia md hinh thap, dudi 32%.

Chi tiéu phosphore

Bang 2. K&t qud phan tich chi tiéu phosphore

Thoi gian Phosphore (mg/l)

(ngay thi) PAu vao Paura RQ % hap thu
0 1.3 1.05 0.25 19.23
5 3.7 2.14 1.56 42.16
10 2.98 1.95 1.03 34.56
15 0.97 0.76 0.21 21.65
20 1.56 1.12 0.44 28.21
25 0.82 0.43 0.39 47.56
30 1.9 1.42 0.48 25.26

——Piu vio =—PAiura
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Thoi gian (ngay thi)

Po thi 2. Sy bién thién ham lugng phosphore diu vio va ddu ra cda md hinh
Qua bang 2 va d6 thi 2 cho thay c6 su chénh léch ham lugng phosphore gifta dau vao
vao diu ra cia mo hinh xt ly. Tuy nhién, hiéu xuat x{ Iy phosphore cia m6 hinh vin chua
cao. C6 thé do thdi gian thich tng clia cdc vi sinh vat chuyén héa phosphore trong mo hinh

kéo dai, cho nén chiing chua chua dat hiéu qué cao trong x& 1y phosphore.
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Chi tiéu COD

Bang 3. K&t qud phan tich chi tiéu COD

Thoi gian COD (mg/l)

(ngay thi) Pau vao Paura RQ % hap thu
0 189.4 150.2 39.2 20.7
5 426.7 275.8 150.9 35.36
10 285.4 154.3 131.1 45.94
15 202.25 112.8 89.45 44.23
20 258.7 125.9 132.8 51.33
25 170.1 98.5 71.6 42.09
30 160.9 87.3 73.6 45.74
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Thei gian (ngay tha)

Po thi 3. Su bién thiéng COD clia mo hinh

Bang 3 va db thi 3 cho thdy md hinh d3 1am gidm mot lugng ddng ké COD, nhung

van chua dat dugc hiéu qua x& 1y t61 uu. Hi€u xuét xi 1y con thap, dudi 52%.
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5. Hiéu xuat xi Iy nuéc thai sau khi trong cé vetiver

Sau mot thdi gian &n dinh hé thong, cd vetiver di 16n d€ phd toan bd bé mit cia md
hinh, ching t6i van hanh hé théng xit Iy va ddnh gid hiéu qua x Iy nudc thdi cia mo hinh
qua cédc chi tiéu clia nuSe thdi § dau vao va dau ra cda hé thong.

Chi tiéu nitrogen

Chi tiéu nitrogen dudc theo doi trong thdi gian 60 ngay, xdc dinh ham lugng nitrogen
dau vao va diu ra cia md hinh. S& liéu tdng két dudc tinh trong thdi gian 14 5 ngay. K&t qua

dugc thé hién qua bang 4 va do thi 4.

Bang 4: K&t qud phan tich nitrogen

Thoi gian Nitrogen (mg/l)

(ngay thi) Piu vio Piura RQ % loai thai
0 14.32 1.43 12.89 90.01
5 11.03 3.1 7.93 71.89
10 7.89 2.14 5.75 72.88
15 5.95 1.5 4.45 74.79
20 6.32 1.23 5.09 80.54
25 16.38 2.61 13.77 84.07
30 11.03 3.27 7.76 70.35
35 9.47 1.78 7.69 81.2
40 12.34 2.67 9.67 78.36
45 9.28 1.98 7.3 78.66
50 13.78 2.72 11.06 80.26
55 15.02 1.89 13.13 87.42
60 13.08 1.26 11.82 90.37
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Do thi 4: Sy bién thién clia ndng dd nitrogen clia diu vao va diu ra theo thdi gian van hanh

Qua bang 4 va d6 thi 4 cho thdy ham lugng nitrogen & diu ra sau khi qua md hinh xt
ly gidm mot lugng ddng k€ va c6 sy bi€n dong tuyén tinh v6i ham lugng nude thai dau vao,
va hiéu qui x 1y c6 thé dat d&€n 90.37%.

Chi tiéu phosphore

Chi tiéu phosphore ciing dudc theo ddi trong thdi gian 60 ngay véi s6 liéu tdng két

dugc tinh trong thdi gian 5 ngay. K&t qua phan tich dudc thé hién qua bang 5 va dd thi 5.
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Bdng 5: K&t qua phan tich phosphore clia mo hinh

Phosphore (mg/l)

Thai gian
(ngay thi) p. . Dlura RQ % loai thai
0 0.46 0.21 0.25 54.35
5 2.11 1.06 1.05 49.76
10 2.52 0.89 1.63 64.68
15 0.93 0.25 0.68 73.12
20 1.39 0.24 1.15 82.73
25 0.74 0.14 0.6 81.08
30 0.67 0.09 0.58 86.57
35 1.63 0.24 1.39 85.28
40 4.26 1.04 3.22 75.59
45 3.92 0.84 3.08 78.57
50 3.66 1.02 2.64 72.13
55 2.83 0.53 2.3 81.27
60 2.76 0.61 2.15 77.9
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Qua bang 5 va d6 thi 5 cho thdy mic du sy bi€n dong ctia ham ludgng phosphore dau

vao khong 6n dinh nhung hiéu qua xt 1y phosphore ctia hé thdng nay khd cao, cao nhat 12

86.57%. Chiing t3 hé thong nay xi 1y phosphore hiéu qua. Nong do phosphore dau ra dat

tiéu chuin cho phép.

Chi tiéu COD

Ti€n hanh phan tich chi tiéu COD & dau vao va diu ra cia mo hinh trong thdi gian 60

ngay. K&t qua phan tich COD dugc thé hién qua bang 6 va do thi 6.

Bang 6: K&t qua phan tich COD ctia m6 hinh

Thoi gian COD (mg/l)

(ngay thi) Pau vao Paura RQ % loai thai
0 112.45 12.03 100.42 89.3
5 437.89 125.07 312.82 71.44
10 312.16 58.3 253.86 81.32
15 209.67 32.12 177.55 84.68
20 265.9 23.74 242.16 91.07
25 153.25 24.85 128.4 83.78
30 161.42 26.89 134.53 83.34
35 127.36 26.94 100.42 78.85
40 258.83 45.92 212.91 82.26
45 165.85 28.47 137.38 82.83
50 165.81 32.68 133.13 80.29
55 204.49 45.96 158.53 77.52
60 276.37 31.84 244.53 88.48

30



——Pauvio =*—Paura

500

450

400 f\

50—\
[\

300

250
200 +

150 ( /\ Y

100

wl/
O( \MJ'AT

Ham lugng COD (mg/1)

Thoi gian (ngay thi)

Po thi 6: Sy bién thién COD ciia nudc thai ddu vao va ddu ra cda mo hinh theo thdi gian

van hanh

Qua bang 6 va dd thi 6 cho thdy ham lugng COD dau vao va dau ra cé su chénh léch
dang ké. Piéu d6 ching té hé thong khong chi xit Iy dudc lugng nitrogen va phosphore ma
con phan gidi dugc cdc chat hitu co hiéu qua. Piéu nay dugc thé hién qua ham lugng COD &
dau ra.

Sau qu4 trinh xif 1y bing hé thdng nay thi ndng d6 COD & nudc thdi diu ra khéi hé
thong dat tiéu chuin ngudn thai loai A (COD<50) do d6 khong dnh hudng dé€n moi trudng
sinh thai. Nudc thai sau x& 1y c¢6 thé dung lam nudc tudi tiéu cho hoa mau va lugng nudc
nay ciing 1a ngudn phan bén c6 gia tri.

Qua két qud nghién ctfu cho thdy tiém ning ng dung hé théng phan phdi nudc cho
viéc xr Iy nudc thdi kha cao. Khi so sanh hiéu qua x{ 1y ctia mo hinh, chiing ta c6 thé thay
hiéu qua x& 1y COD gia ting rd rét sau khi md hinh dudc phti bdi mot 16p thuc vat bé mit

(vetiver).
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Hiéu qua x{& 1y phosphore va nitrogen ciing gia ting rd rét, di€u dé cho thdy hoat
dong ctia md hinh phu thudc rat 16n vao hé thuc vat phd bé mit. Vi chinh hé thuc vat nay,
nhu trong phin tdng quan da trinh bay, s& hip thu mot luong 16n NH,* va PO,> ma vi sinh
vat trong quéa trinh phan gidi cdc hgp chat hitu cd da tao ra.

6. Su chuyén héa ciia cac hgp chat N va P trong hé thong duéi tac dung cda vi sinh
vat

6.1. Qud trinh amén hoa.

Trong qud trinh x{ 1y nudc th3i sinh hoat tén tai nhiéu dang hgp chat hitu co nhu
protein, acid amin, urea..va qud trinh x& 1y nudc thdi biing k§ thuat tudi ngdm bing vi sinh
vat sé& tao ra mdt lugng 16n ammonium va chinh lugng ammonium nay sé& dugc hip thu béi
cd vetiver. Do d6 chiing t6i tién hanh phan tich va danh gid qua trinh amdn héa (12 qué trinh
phan gii protein va cdc hgp chit chita nitrogen va gidi phéng NH3) trong mo hinh qua mot
vai chiing vi sinh vat.

Céc vi khuidn thudc nhém amon héa gdm cé nhiéu loai vi khudn c6 kha ning sinh
bao tif va khong sinh bio ti, ngoai ra c¢6 nhiéu loai xa khuan va nim khuén ty. Pang chi y
la cdc loai sau day:

- Vikhuin: Bacillus mycoides, B. mesentericus, B. subtilis, E. coli...
- Xa khuan: Streptomyces Griseus, S. rimosus, S. fradiae...
- Nam mdc: Aspergillus oryzea, A. flavus, A. niger ...

O day ching t0i chi ti€n hanh khdo sdt vi khu&n amén héa sinh bao t, do d6 d€ bio
ddm tinh thuan phai ti€n hanh diét cic vi khuin khong c6 kha ning sinh bao ti. Miu sau
khi da dudc x Iy sé€ dudc cdy vao moi trudng chon loc va sau d6 1a moi trudng ki€ém dinh.
Sau khi di c6 chiing vi khudn cin thiét ching toi tién hanh ting sinh va ki€m tra kh3 ning
chuyén h6a ammonium cta chiing.

K&t qua ki€m nghiém cho thay s6 lugng khuin lac bao gdm céc chling sau B. subtilis,
B. mycoides va B. idosus. S6 lugng khuén lac trung binh 13 bi€n dong tir 40. 10° — 45. 10° c4

thé / gam dat tly vao tiing thdi diém phan tich.
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Tié€n hanh ting sinh cdc chiing vi khudn trén trong 100ml moi trudng ting sinh khong
amon, vdi s& lugng khuén lac ban dau 1a 12. 10°/c4 thé/ml va miu d6i ching khong ciy vi
khuin (vidn khong c6é sy chuyén héa amén dién ra trong sudt qua trinh thi nghiém). Tién
hanh do ham lugng ammonium dugc chuyén héa trong nhitng khodng thdi gian xdc dinh.
K&t qua dugc thé hién qua bang 7.

Bang 7. Luong ammonium dugc chuyén héa bdi vi sinh vat

Ngay thit | S& lugng khuéan lac (c4 thé/ml) | Ham lugng ammonium sinh ra (mg/1)
0 12. 10° 0
3 8.10° 24.90
6 17. 10° 79.05
9 38.10° 103.52
12 15. 10" 189.12
15 23.10" 267.97

Qua bang 7 cho thdy céc vi sinh vat dugc phan tich c¢6 kha ning chuyén héa cic hgp
chat hitu cd c6 chia nitrogen thanh ammonium rat 16n. Song song vdi qué trinh chuyén héa
d6 1a sy ting sinh vi sinh vat trong diéu mdi trudng thuin 1gi. Tuy nhién, khi dem céc chiing
vi sinh vat phan l14p va ting sinh dugc trong mdi trudng 16ng cdy vao trong mdi trudng dat
ma trude diy chiing dudc phan 14p ra tir d6, thi kha ning chuyén héa ammonium cta ching
gidm ddng ké, gidm tir 2 — 2.5 1an (bang sd liéu khong néu ra & day). Su suy gidm nay dién
ra cd vé phuong dién ting sinh va kha ning chuyén héa ammonium ctia chiing.

6.2. Su chuyén héa cdc hop chét phosphore khé tan

Tién hanh xdc dinh kha niang chuyén héa cic hop chit phosphore khé tan béi vi sinh
vat dudc tién hanh qua 3 budc

(1) Phan 14p vi sinh vt ¢6 kh4 ning chuyén héa cic hop chit phosphore khé tan tir moi

trudng dit ciia mo hinh.
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(2) Nhan giong vi sinh vat ¢6 kh4 niing phan gidi phosphore bing mdi trudng 1dng (mdi
trudng Pikovaskia) [2] sau d6 ciy vao trong mdi trudng dat ma chiing dudc phan lap
ra tu do.

(3) X4c dinh ham lugng phosphore dé tan da dugc chuyén héa bdi vi sinh vat dat.

K&t qua thi nghiém dugc thé hién qua bang 8.

Bang 8. Kha ning chuyén héa phosphore clia vi sinh vt trong moi trudng dat

Ngay thit | S& lugng khuén lac (ca thé/g Phosphore (P) dugc chuyén héa

dat) (mg/g)

0 12. 10 0

3 8.10° 18.7

6 17. 10° 56.6

9 38. 10 87.5

12 6. 10" 104.9

15 1.3.10" 132.6

Qua bang trén cho thiy kha niing chuyén héa cia vi sinh vat ting dan theo thdi gian
va sd lugng vi sinh vat c6 trong dit. Song song véi thi nghiém nay 12 mau doi ching chiing
t6i phan tich dugc c6 mot lugng 16n phosphore tong trong miu dat, véi 0.37% P. Piéu nay
12 co s& d€ chitng minh cho thi nghiém vé kha ning hap thu nitrogen va phosphore ctia thuyc
vt trong mo6 hinh xi¥ 1y nudc thdi. MAu ddi ching do dat cic miu déu dugc khi tring cho

nén khong cé hién tugng chuyén héa phosphore khé tan, hitu cd thinh phosphore dé tan.
7. Kha ning hap thu nitrogen va phosphore ciia thuc vat phi bé mit.

Trong thdi gian thi nghiém, cb vetiver sit dung cdc chit dinh dudng trong nudc thai,

chd yéu 1a nitrogen (NH,") va phosphore (PO4”), d€ sinh trudng va phat trién. Ti€n hanh
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xdc dinh sinh khéi, nitrogen va phosphore clia cd vetiver truSc va sau qué trinh xi Iy dé
ki€m tra kh3 ning hap thu chat dinh dudng trong dat clia chiing.

Xdc dinh sinh khdi ciia ¢d trong 6 tiéu chudn 25 x 25 cm, tinh theo trong lugng kho.
Pong thdi xdc dinh tdng ludng nitrogen va phosphore trong cd vetiver. K&t qui phan tich
dugc thé hién qua bang 9.

Bang 9. Sinh khdi, tdng lugng nitrogen va phosphore trudc va sau thdi gian xi 1y

_— Sinh khoi (kg kho) | Ham lugng N va P trong cé vetiver (kg)
Thoi diém 2 2 2 . 2
m S tOng TOng nitrogen ToOng phosphore
Trugc xi 1y 0.496 9.672 0.2 0.21
Sau x{ 1y 2.756 53.742 1.37 1.43
Hiéu qua 2.26 44.07 1.17 1.22

Qua bang 9 cho thdy téng lugng nitrogen va phosphore do cd vetiver hip thu kha 16n.
So véi téng lugng nitrogen va phosphore ma thudc thai dudc giit lai trong md hinh thi lugng
nitrogen va phosphore do thyc vat hap thu 16n hon 0.08 kg ddi v6i nitrogen va 1.03 kg d6i
v4i phosphore.

Diéu nay c6 thé gidi thich, ddi vé6i nitrogen, do trong dit ciia mo hinh con mot lugng
nitrogen ddng ké va trong qud trinh x{ 1y thi nhém vi sinh vat tong hgp amon tir nitrogen
khong khi c6 thé di tong hgp mot lugng nitrogen ddng ké cho mo hinh.

D6i véi phosphore ciing c¢6 thé gidi thich tuong tu, 1a do trong dit con mdt lugng 16n
phosphore va thyc vt ¢é thé sit dung chiing d€ chuyén héa thanh cdc chat hitu cd c6 chia
phosphore trong co thé. Thudng thi d6i v6i cAy hoa thdo, kh3 ning hip thu phosphore clia
chiing 16n hon so v6i hip thu nitrogen. Do d6 & bang trén ciing chiing minh diéu dé, phan
trim trong lugng phosphore trong ciy hoa thdo bao gid ciing 16n hon phan trim nitrogen.

Tir d6 ciing cho thdy kha ning x{ Iy cia md hinh sé& dudc ting cudng hon nhiéu khi
c6 sy hién dién clia 16p thuc vat phl bé mit dic biét trong trudng hdp thi nghiém nay la cd

vetiver.
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8. Su loai thdi cdc vi sinh vat giy bénh ra khéi nuéc thai bing ky thuit tuéi ngam.
Céc vi khudn chi thi nu6c 6 nhiém bdi phadn gdm cdc chi thudc coliform va fecal
coliform. Trong d6 coliform thudng dudc sit dung dé chi thi 6 nhiém bin cta nudc. Nhém
nay bao gdm céc loai truc khudn Gram a4m, khong sinh bao ti¥, hi€u khi hoic ky khi ty tién,
1én men lactose tao thanh acid va khi & 37°C trong 24 gid.
Tié€n hanh phan tich cdc chi tiéu coliform va fecal coliform bing canh thang Lactose

broth, BGBL va EMB agar theo quy trinh sau:

MAu nuge

KIEM TRA BANDAU

H ﬁ Lactose Broth

10m  10m  10m 1.0m 1.0m 1.0ml 0.1ml 0.1m! 0.131I

v

I

Nuoi trong 48 gidf § 37°C
|

Am tinh, khéng sinh khi

Dat vao ti 4m

- 248i §37°C 3
C4Y ria trén méi trudng EMB agar

KIEM TRA KHANG BINH \
j Khong xuit hién
J khudn lac coliform

d Khudn lac coliform xust
} hién trén méi truing

‘/Mﬁ dm24 giﬂm H

Lactose Broth M6i trding dinh dung
thach nghiéng

=

KIfM TRA HOAN TAT

e

Né 6 sinh khf &= Tiéh hanh nhudm Gram, Gram 4m thi qui
J trinh kiém nghiém hoan t4t
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K&t qua ki€m nghiém dudc thé hién trong bang 10

Bang 10. K&t qua phan tich coliform va fecal coliform ctia nudc thdi dau vao va dau ra.

Coliform (MPN/100ml) Fecal coliform (MPN/100ml)

Thoi gian
(ngay thw) Pau vao PAiura PAu vao PAiura
0 3.108 12. 10* 4.5.10’ 6.1.10°
5 43.108 2.10* 2.2.107 3.4.10°
10 16. 10% 11. 10* 2.8.107 1.2.10°
15 20. 108 36. 10* 9.2.10’ 4.5.10*
20 6,1.108 4.3.10* 1.1. 107 1.1.10°
25 3,6. 10% 6.10* 2.1.107 1.4.10°
30 15.10% 21.10* 1.2.108 2.1.10*
Sau khi trong c6 vetiver
0 12. 108 15. 10° 11.107 1.2. 10
5 11.10% 12. 10° 12.107 1.1. 10
10 6. 108 4.3.10° 2.9.10’ 1.1. 10
15 15.10% 29.10° 1.1.107 2.3.10°
20 4.6. 108 2.2.10% 1.5.10’ 3.1. 107
25 21.108 43.10° 15. 107 3.2.10°
30 9.108 15. 10% 9.3.10’ 2.1.10°
35 7.5.10% 2.8.10° 4.3.10’ 3.4.10°
40 7.1.10% 4.5.10° 1.2. 107 1.1.10°
45 4,6.10° 1.2.10? 1.5. 107 1.4.10?
50 15.10% 6.2.10° 11.107 4.3.10?
55 11.10% 7.1. 10? 12. 107 4.6. 10?
60 9,3.10% 3.4.10° 4.3.10’ 1.2. 10

Qua bang 10 cho thiy nudc thai thdi tir nha vé sinh nén c¢6 ham lugng coliform va
fecal coliform rit cao, & mic nay cé thé xem la nhiém ban coliform cao. Tuy nhién sau khi
nudc thai duge xi 1y thi coliform va fecal coliform gidm han. Chinh coliform trong md hinh
Xt 1y nudc thai déng vai trd quan trong trong qud trinh chuyén héa céc hgp chat hitu cd nhu
da dé cap & trén.

Tuy nhién, trong qud trinh xi 1y thi coliform thudng khong hodc it di theo dong nude

dé ra ngoai vi k¥ thuit tudi ngdm ludn dudc xem 12 mot gid bam ning dong vdi cic hat keo
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dat. Tir d6 céc vi sinh vat tham gia x& 1y thudng bam trén cdc hat dit va tao thanh mdot 16p
mang sinh hoc (biofilm) va ning cao hiéu qua x& 1y cda md hinh 1&én nhiéu 1in dong thai
gidm mot luong 16n vi sinh vt gy bénh theo dong nudc thii da xi 1y d€ di ra ngoai. P6
ciing chinh 12 mot 1gi thé cda k§ thuat tudi ngadm.

Va khi so sdnh hiéu xuat xif Iy coliform cia m6 hinh trudc va sau khi trong cé vetiver
cling cho thdy c6 su chénh 1éch ddng k&, chiing té vetiver c6 tdc dung ting cudng kh3 ning
loai bd vi sinh vat ra khéi nudc thdi trong qud trinh xit Iy. Coliform trong nudc thdi ra thap
va dat mifc tiéu chuén cho phép ctia TCVN [1].

Ching t6i dong thdi ti€n hanh phan tich cdc chi tiéu vi sinh khdc nhu Salmonella,
Pseudomonas aeroginosa va protozoa. K&t qua cho thdy ¢6 mot lugng nhd cdc vi sinh vat
bén trong nudc thii bi€n dong tir 10 — 10%, nhung hoan toan khong phat hién ching trong

nudc thdi (ngay ca khi chua tréng cb vetiver) da duge xi 1y.
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V. KETLUAN VA KIEN NGHI
1. Ké&tluan
Hiéu suat xif 1y nudc thai sinh hoat ctia hé thong khd cao 91% doi véi COD, 90% doi
véi nitrogen va 86% ddi vdi phosphore.
Phuong thifc x& 1y nudc thdi bing k§ thuit twéi ngdm cé kha ning loai bd mot lugng
16n vi sinh vat gdy bénh ra khoi nude thai.
Nudc thai dau ra c6 thé thii ra ngudn ti€p nhan hoic st dung dé tudi cho ciy trong.
K&t qua nghién cttu nay c6 thé coi 13 k&t qua thuc nghiém trong viéc ddnh gid tiém
ning clia viéc xf Iy nudc thai bing ky thuat twdi tiéu.
Vi cic két qua dat duge nhu trén, mo hinh nay cé thé dem vao ing dung trong thuc
t& cudc song.
2. Kién nghi
K&t qui nay md ra mot trién vong 16n cho viéc 4p dung k¥ thuat x{ 1y nudc thdi bing
phuong thifc tui ngdm. K§ thuit nay vin con khd méi & Viét Nam, cho nén cin c6 nhitng
nghién ctu k¥ ludng hon vé su tdc dong tuong hd giita cdc thanh phan trong hé thong xi ly
nudc thdi nhim kiém soat chiing mot cach hiéu qua.
Nén c¢é nhitng nghién citu ing dung sau rong hon d6i v6i hé thdng phan phdi nudc
trong x ly nuGc thai khong chi 1a nudc thai sinh hoat ma ca nudc thai cong nghiép va ndong

nghiép.
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