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TOM TAT:

Trong nghién cifu nay, mo hinh dat ngdp nu6c ki€n tao (DPNNKT) dong chdy ding trong cd
vetiver c6 dong ra ti€p xtic v6i oxy héa bac cao (UV két hgp vdi H,0,) dat hiéu qué xi 1y: COD
dat 100%, Coliform dat 84% - 88,4%, Nito t(?;ng va P téng dat 40% - 60%. So v6i mo hinh
DNNKT dong chay ditng trong cd vetiver c6 dong ra khdng ti€p xiic vdi oxy hda bic cao thi hiéu

qué xit 1y COD ting 10%, hiéu qua xi 1y Colifrom ting gdp 2 1an va hiéu qua x& ly Nitd tdng va

P tdng khong thay ddi.

Ti khéa: b vetiver, dat ngdp nu6e ki€n tao, oxy héa bac cao UV/H,0,, tai st dung nudc.

1. Dit van dé

Trong nhitng nim gin diy, Viét Nam 12 mot
trong nhitng nu6c c6 téc do do thi héa nhanh, véi sy
gia ting dan sd cao. Tuy nhién, viéc thi€u hut ha
ting x{r Iy nu6c thdi, nhiéu hé thong xir 1y cdng
nghé chua phi hgp din dén viéc c6 t6i 90% nuSc
thai sinh hoat d6 thi x4 ra moi trudng khong qua x{
ly. Phin 16n nudc thai sinh hoat chi x& 1y so bd qua
cdc bé ty hoai tru6e khi xa truc ti€p ra mdi trudng
[1]. PAy 12 nguyén nhin cd ban ctia 6 nhiém sdng,
kénh, hd,... trong khu vuc do thi clia Viét Nam, dnh
huéng d&n canh quan ciing nhu giy 6 nhiém ngudn
cung cAp nudc sach cho nhitng khu do thi.

Nhudgc di€m clia cdc phuong 4n xit ly nudc thai
sinh hoat hién nay chd y&u d6 la: von diu tu va
chi phi van hanh cao, ddu ra khong 6n dinh,...
Ngoai ra, viéc thu gom nudc thdi sinh hoat tir cac
khu db thi, din cu ciling gdp nhiéu khé khin. Do
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do6, ti€p cin theo huéng sit dung cdc cong trinh ty
nhién - nhin tao v4i quy md linh dong va cé kha
ning tdi st dung nudc thai d€ xi 1y 1a can thi€t
[2]. Bai bdo nay md ta khd ning x& ly nuGc thdi
sinh hoat khong tip trung biing hé thdng PNNKT
k&t hgp véi qud trinh oxy héa nang cao UV/H,0,
theo huéng tdi st dung nuSc. Hé thong 1a cong
nghé xi Iy nuSc thdi sinh hoat trong diéu kién ty
nhién, thin thién v4éi moi trudng, cé chi phi xay
dung va van hanh thap, dat hiéu sudt cao, c6 thé
kht miii va tiéu diét dugc cdc vi khudn gy bénh
trong nudc thai sinh hoat. Ngoai ra, hé thong con
g6p phin lam ting gi4 tri da dang sinh hoc, cdi tao
canh quan moi trudng, hé sinh thdi cia dia phuong
va la mot hudng gidi quyét vo cuing hgp ly cho
muc dich tdi st dung nudc nhu: rira xe, chita chdy,
x4 nha vé sinh,... va nhiéu muc dich khéc, trit muc
dich &n udng [3].
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2. Phuong phap nghién ctiiu
2.1. Mo ta hé thong

b— 400 —f

Hinh 1: S6 dé mé hinh thi nghiém

Hé thong bao gdm céc bé lién tiép: A=
thiing nhura chita nu6c thai diu vao thé -
o ae R 2 . ” Thing chira
tich 60 lit s€ dit trén cao d€ nuGc chay tu ol I
nhién theo trong lyc dén md hinh o 04mm
DNNKT dong chdy diing c6 trong cd L b aamm!
vetiver, thé tich 160 lit. Nudc thai diu ra
A , 2,° — i
mo hinh BPNNKT dugc cho ti€p xtc véi odmn 12
den UV (JZ-UV 10W) va H,0, trong céc w7
2 2 2 < i DE mm 150
thiing nhya thé tich 50 lit d€ khir tring R
2 L N . 2 N papizmm 0 2% Den uv
trude khi vao thung chita nudc sach dau N i

ra c6 thé thé tich 50 lit. (Hinh 1)

Cac 16p trong md hinh DNNKT
(Hinh 2) gdbm: d4 séi va cit loc, dudc
sip x&p thanh 4 16p theo kich thudc
giam din tir dudi 1én. Lop dudi cling 1a
sdi 16n ¢6 kich thude 20 - 30 mm, 16p  Hinh 2:
thit 2 1a sdi vira ¢6 kich thuée 10 - 20 3
mm, 16p thtt 3 1a sdi nho ¢ kich thuGe 5
- 10 mm va trén ciing 1a 16p cét loc c6
kich thu6c 1 - 2 mm. DAt d€ trdng cay la
dat thit pha dat cat va dat dinh dudng.

2.2. Véan hanh hé thong

Hé thong van hanh vdi cic tai trong
COD khéc nhau tir thip dén cao lan lugt
la 0,015; 0,03; 0,045; 0,06 kgCOD/m?.
Nudc thai dau vao dugc diéu chinh luu
luong tuong ting véi cac tai trong truGe
khi dua vao hé thong. Hé thong dudc van
hanh lién tuc khodng 15 ngay cho mdi tai
trong nhim &n dinh trudc khi 14y miu
dau ra dé khao sat hiéu sudt xit 1y khi c6
va khong c6 ti€p xdc v6i UV/H,0,. Thai
gian ti€p xic clia nudc thii dau ra véi
den UV 1a 30 phat, 60 phit, 90 phit va
120 phit cuing v6i 33 mL H,0, dugc vao § mdi thdi
gian ti€p xc.

2.3. Cdc chi tiéu phén tich chat ligng nudc
(Bdng 1)

3. K&t qua va thdo luan

3.1. Giai doan thich nghi

0] giai doan nay, nudc thai sinh hoat dau vao da
dugc pha lodng 6 1an, 5 1an, 4 1an tuong Gng vdi
ndng @ COD 1a 75, 90, 113 mg/L, 1an ludt cho qua
hé thdng v6i lugng 1 lit/gid, trong thdi gian luu 3
ngay (tuong ng véi mdi ndng dd) d€ cay thich nghi

3

(g din
I
== Thing chira
300 nuéc thai dau
ra
F— 50—

Thing chira
nudc thai 6
khr trang UV

Cac I6p vt liéu frong mé hinh BNNKT

e AN oz
i ARV
R %

Nguén: Nhém tdc gid thicc hién

din v6i ndng do nudc thai tir thip d&n cao. Miu
nudc ddu ra dudc 14y va phan tich dua theo tiéu
chudn (APHA, 2012) [4] céc chi tiéu COD, nitd
tong, photpho tong.

Trong Hinh 3 cho thiy, hiéu qud xit Iy COD
tuong ddi cao tir 80% trd 1én. Tuy nhién, nito tong
va photpho tdng clia nudc dau vio kha thap, lugng
photpho t6ng dugc tim thdy & lugng vét, nén su
chuyén héa va hap thu clia hé sinh vat va thuc vat
tuong doi thap. Vi th€, hiéu suat xit ly Nito va
photpho khong cao (30,1% - 40,1%).

$6 5 - Thang 3/2022 373



TAP CHi CONG THUONG

BAng 1. Phén tich chét lugng nuéc

STT Théng s6 Phuong phap phéan tich Thiét bj phan tich
1 pH TCVN 6492-1999 (ISO 10523-1994) May do pH cam tay
2 | cob SMEWW 5220 C. 2012 Lo nung COD 1500C
3 | N-NH; TCVN 5988-1995 (ISO 5664-1984) B chung cét
4 TSS TCVN 6625-2000 (ISO 11923-1997) May hut chan khong, [0 nung, can phan tich
5 | Nitrate TCVN 6180-1996 (ISO 7890-3-1988) May quang phd UV- VIS (budc song 415nm)
6 | TKN TCVN 6638 : 2000 (ISO10048 : 1991) B0 chung cét
7 | Photpho téng TCVN 6202 : 2008 (ISO 6878 : 2004) May quang phé UV- VIS
8 | Coliform TCVN 6187-2: 1996 (ISO 9308-2 : 1990) NGi hap khi tring, tu G véi nhiét do 37°C

Nguén: Phan tich tai Phong Thi nghi¢m day D, Khoa Méi truong, Truong Pai hoc Khoa hoc Tuw nhién,
Pai hoc Quéc gia Thanh phé Ho Chi Minh (co sé 2)

Hinh 3: Hiéu sudt x& ly cia mé hinh trong giai doan thich nghi
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I Nudc thai déu vao

Trong giai doan nay, pH thay ddi tir mic kiém
nhe d&€n mifc trung tinh. Piéu d6 chiing minh, hé vi
sinh va thyc vat trong hé thong DPNNKT van sinh
trudng va phat trién, kha ning xt
ly 6n dinh, tao diéu kién thich

hgp d€ ting ndng d6 clia nudc tdi trong khac nhau

I Nuéc théidau ra

WO Higu sudt xrly

Nguén: Nhém tdc gid thuc hién

nay cling dugc ghi nhin tudng ty & bdo cdo cla
Trang et al (2012) [6]. Hiéu qud x& 1y photpho
tong 12 56,5%, hiéu qua x& 1y photpho chii y&u la

Hinh 4: Hiéu qud x{ ly cua mé hinh qua cdc

dau vao [5].
. n 9 9 7z 9 A 100
\ 3.2; H’teuchua xu ly cua mo PO

hinh o cdc tai trong khdc nhau 80 S == 00D
khi dong ra khoéng tiép xic véi 2 o
UV/H,0, “g R ‘:___';____q -4+ Nito tdng

Hinh 4 cho thiy hiéu qua x& g 0T ? — s Phospho
ly COD dat 90%, hi¢u qué xt 1y T 2 téng
©Ong Nitd tSng dat 59.9%, 3 , , | SE=COmOn
nguyén nhan la do vi sinh vat va 0.015 0.03 0.045 0.06
hé thyc vat trong mod hinh Tai trong (kgCOD/ m3.ngay)

DNNKT hoat dong. Két qua
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do sy hap phu va két tda vdi ion Ca*, Mg?*+, Fe?*
va Mn?* trong chdt nén, dic biet 1a dat [7]. O i
trong hitu co 0,06 kgCOD/m?/ngay, hiéu suat xi
Iy COD va photpho gidm, do cdc chat hoat dong
bé mit trong nuSc thdi dau vao ting, gy 4nh
huéng dén thuc vat, 1am cho thuc vat c¢6 hién
tugng 14 vang va héo, hé vi sinh bi suy y&u ttc ch&
va bdo hoa, kha ning phan hly cdc chit hitu co
giam. Hi€éu qua x& 1y coliform khodng 45%,
nguyén nhian do nudc thai dong ra khi di qua céc
16p trong m6é hinh DPNNKT bi dnh hudng bdi vi
sinh vt c6 trong mo hinh.

3.3. Hi¢u qua xit ly cia mé hinh § cdc tdi trong
khdc nhau khi dong ra cé tiép xiic véi UV/H,0,

Mic dit hiéu suit xit 1y cdc chit 6 nhiém trong
nudc thai sinh hoat (nuSc thdi xdm) ctia mo6 hinh
DNNKT khi cao, nhung cin phiiloai bé céc vi sinh
vat gy hai d€ tai st dung. Trong thi nghiém nay,
ti€n hanh cho nu6c thdi dong ra ti€p xtc vdi den
UV trong nhitng khodng thdi gian khdc nhau va
cham thém H,0, d€ ting hi¢u qua x¥ 1y.

MZAu nu6c thai dau ra trong thi nghiém nay dudc
18y va phan tich sau thdi gian ti€p xtc véi den UV
mdi 30 phit. Trudc khi phan tich, ti€n hanh loai bd
H,0, du trong nudc bing cdch khudy va dun & nhiét
dd 60°C dén 70°C nhim dam bdo k&t qua phan tich
khong bi sai [éch.

Trong 2 tai trong OLR = 0,015 kg COD/m*/ngay
va OLR = 0,03 kg COD/m?.ngay, ndng do cac chit
0 nhiém khong cao nén hiéu sudt x& 1y khd cao.

Hiéu suat xtt ly COD dat 88 - 100% (Hinh 5) khi
qua den UV/H,0, dugc 30 phit. Hiéu sudt xit ly
COD cao do qud trinh oxy héa nang cao UV/H,0,
san sinhra gdc OH c6 tac dung khodng héa cic chat
hitu co thanh sin phim cudi cing la CO, va
H,O[8].

Hiéu suit x& 1y Coliform ciing ting 1&én trén
60% khi thdi gian ti€p xiic véi UV/H,0, tir 30 pht
trd 1&n (Hinh 6). Kha ning xit Iy Coliform chii y&u
1a nhd dén UV/H,0, c6 tic dung khi tring. Hiéu
sudt xi Iy N tdng va P tdng khdng thay ddi nhiéu so
vGi khi nude thai sinh hoat chi qua m6 hinh BPNNKT
(40% - 60%).

Khi ting din néng dd cdc chit 6 nhiém, hiéu
sudt xtt Iy COD trong thdi gian khdo sit vin cao
nhung dé€ dat hiéu suat xi¥ Iy 100% thi thdi gian
ti€p xtic v6i UV/H,0, phdi ti 75 phit trd 1én (&
OLR = 0,045 kgCOD/m3.ngay). Tuy nhién, khi
ting tai trong dau vao 1én 0,06 kgCOD/m*/ngay,
thi hiéu suit xt Iy COD gidm rd rét khong dat
100%, mic du thdi gian ti€p xic véi UV/H,0, 1én
d&n 120 phiit (Hinh 6).

Hiéu qué x(r 1y Coliform & c4 2 tai trong nay cao
nhat vin & 120 phit, hiéu suat dat 87,5% - 88,4%
(Hinh 6). Hiéu sudt xit ly tng N va tdng P vain
khong c6 sy thay ddi gi so vdi nhitng tai trong phia
trén. Piéu ndy tuong Gng véi bdo cdo ciia D. B.
Rana, M. K. N. Yenkie, N. T. Khaty (2016) [3],
hiéu sudt xt ly COD & thoi gian ti€p xdc véi
UV/H,0, 120 phiit 2 93%...

Hinh 5: Hiéu sudt x& ly cia mé hinh khi cé UV/H,0, & tdi trong 0.015 kg COD/ m*/ngdy

va 0,03 kgCOD/m?/ngay

OLR = 0,015 kgCOD/m’.ngay
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Nguén: Nhém tdc gid thicc hién
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Hinh 6: Hiéu sudt x& ly cia mé hinh khi cé6 UV/H,0, & tdi trong 0,045 kg COD/m?/ngdy

va 0,06 kgCOD/m3/ngay

OLR = 0,045 kgCOD/m’.ngay

0 15 30 45 60 75 90 105 120
Thi gian ti€p xdc véi UV/H202 (phit)

OLR = 0,06 kgCOD/m®.ngay

100% 100% -
80% 80% M
——COD
60% 60% - "
——N tong
40% 40% S —4—P tdng
20% 20% - ——Coliform
0% 3 1 i 1 n il 3 = 0% L 1 Il J

0 15 30 45 60 75 90 105 120
Thei gian tiép xdc véi UV/H202 (phait)

4. Kétluan

Trong nghién ctru nay, hiéu qua xi ly COD va
Coliform clia md hinh thi nghiém (DNNKT k&t
hop v6i oxy héa bac cao UV/H,0,) ludn dat hi¢u
qua x& ly cao. Hiéu qua x& ly COD ctia md
hinh thi nghiém c6 thé 1én d&€n 100%, hiéu suat
xt 1y Coliform ctia m6 hinh thi nghiém 1a 84%
dén 88,4%.

TAILIEU THAM KHAO:

Nguén: Nhém tdc gid thuc hién

Tai trong hitu cd t&i uu cda md hinh 1a 0,045
kgCOD/m?/ngay va thdi gian t6i wu d€ nudc thai
ti€p xic véi UV/H,0, 1a 60 phit. pH dudc duy tri
trung tinh trong sudt qua trinh nghién ctu.

Xét vé& tdng thé, nghién cttu nay cho thdy mo
hinh PNNKT két hgp UV/H,0, c6 thé ting dung dé
Xt ly nudc thai xdm véi quy md hd gia dinh cho
muc dich tdi st dung (trit muc dich An udng) m
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EVALUATING THE DOMESTIC WASTEWATER TREATMENT
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WETLAND PLANTED VETIVER
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ABSTRACT:

In this study, a pilot-scale the vertical flow constructed wetland planted vetiver with the
outflow exposed to high oxidation (UV combined with H,O,) were proposed. This constructed
wetland system had the treatment efficiency: 100% for COD, 84% - 88.4% for Coliform, and
40% - 60% for total nitrogen and total phosphorous. Meanwhile, the vertical flow constructed
wetland planted vetiver which does not have the outflow exposed to high oxidation has the
treatment efficiency for COD at 90 and for Coliform at 42% - 44.2%. The treatment efficiency
for total nitrogen and total phosphorous is the same.

Keywords: vetiver, constructed wetland system, high oxidation, UV/H,0,, reuse water.
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