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NGHIEN CUU THUC NGHIEM HIEU QUA CUA HE THONG
HRAPS TRONG XU LY NUOC THAI SAU BE TU HOAI

Duwong Thi Hau
Trudng Dai hoc Nong - Lam Béc Giang
Tém tit
Hién nay nuoc thai sinh hoat duoc xuw ly bc%ng hé théng bé tu hoqi giup loai bo
duwgc phan 16n chdt hitu co, tuy nhién ham heong dinh duong N, P thuong ting lén
do xdy ra qud trinh phdn hity. Cong nghé nuéi tao hiéu sudt cao (HRAPs) di va dang
dwoc s dung cho muc dich xu ly nuoc thai. Nguyén ly cua cong nghé dwa vao viéc kéo
dai pha quang hop va rit ngdn pha hé hdp cua tdo nham ting sinh khoi, nguon sinh
khoi tao thu dwoc tiv hé thong cé thé sir dung lam thirc dn thuy san, phdn bon, nhién
liéu sinh hoc,...Tuy nhién, cdc nghién civu vé vmg dung HRAPs trong xit Iy nude thdi ¢
Viét Nam con it, xudt phat tie thuc tién dé viéc nghién cuu thuc nghiém hiéu qua cua hé
théng HRAPs trong xir [y nude thai sau bé tw hoai cé y nghia khoa hoc trong linh viec
xit Iy nwée thai gdp phan bdo vé méi truong.
Tw khéa: Nudc thai sinh hoat; Cong nghé nudi tdo hi¢u suit cao; Tao Chlorella
vulgaris
Abstract
Study HRAPs efficiency in post - septic tank wastewater treatment

Nowadays, domestic wastewater is commomly treated by septic tank system to
remove most of organic matters. However, after treatment, N and P nutrient contents
of the effluent often increase due to decomposition process. High Rate Algal Ponds
(HRAPs) has been using for wastewater treatment purposes. The principle of this
technology is based on the lengthening of algae photosynthesis phase and shortening
of the algae respiration phase to increase biomass. The biomass source obtained from
the system can be used as aquaculture feed, fertilizer, biology fuel, etc...However, there
are still very few studies on HRAPs application in wastewater treatment in Vietnam.
Studying the efficiency of HRAPs in post-septic tank wastewater treatment is, therefore,
very important and significant in the field of wastewater treatment to contribute to
environmental protection.

Keywords: Domestic wastewater; High Rate Algal Ponds; Chlorella vulgaris
algae

1. Mé dau

O nhiém méi trudng ndi chung va
nude thai noi riéng dang 14 mot van dé
thu huat sy quan tdm ctia cac co quan chuc
ning va cta ngudi dan. O Viét Nam van
dé 6 nhiém nude thai sinh hoat dang rat
duoc quan tdm, hién nay nudc thai sinh
hoat duoc xir 1y bang hé théng bé ty hoai,
tuy nhién chat luong nuéc dau ra van
chwa dat quy chuan xa thai theo QCVN

14:2008/BTNMT can c6 nhiing nghién
ctru dé dua ra nhimg bién phéap xtr Iy phu
hop dat hiéu qua cao. Tai mot sé nude
phat trién cong nghé HRPAs da duoc tng
dung dé xur 1y nudce thai sinh hoat, hé théng
duoc thiét ké theo dang duong dua, nudc
thai di qua hé thong s& dugc tron déu bang
may khudy. Dé hé thong nay dat hiéu qua
cao nhiéu loai tao di duogc nghién ctru dé
sit dung trong hé thdng nhu Chlorella,
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tao Scenedesmus,... chung c6 thé dugc sir
dung nhu mdt cong doan trong quy trinh
xtr Iy nudc thai voi thiét bi nudi don gian
va chi phi thip, nudc thai dat yéu cau xa
thai. Tuy nhién cac nghién ciru vé& tng
dung hé thdng HRAPs trong xur 1y nudc
thai con nhiéu han ché. Viéc phat trién dé
mg dung cong nghé nay vao thuc tién can
phai tién hanh cac thi nghiém dé tim ra va
han ché cac yéu t6 anh hudng trong qua
trinh xr Iy nhu anh sang, dinh dudng N,
P.... nham dat duoc hiéu sut xu 1y cao
nhat. Xuét phat tir thuc tién 6 nghién ciru
thuc nghiém nay sé dong gop thém giai
phap cong ngh¢ trong linh vuc xtr Iy nude
thai, dua ra mét dinh hudng moi cho viée
ap dung quy trinh xu 1y nudc thai sinh
hoat, gop phan bao vé méi truong.

2. Phuong phap nghién ciru

2.1. Phuong phap thu thdp tai liéu

Thu thap, tong hop, phan tich thong
tin két qua nghién ctru tir cac sach, bao,
tai liéu trong va ngodi nudc vé co ché
loai bo N, P, dac tinh sinh trudng cua tao

Chlorella vugaris, ung dung tdo xu ly
nuoc thai, hé thong HRAPs,...

2.2. Phuwong phdp bé tri thi nghiém

a. Thiét b

- May khuéy: muc dich khuéy tron
oxy va xdo tron deéu tdo trong hé thong

- Pén huynh quang anh sang tring:
cung cap anh sdng nhan tao cho thi nghiém

- BC hinh chir nhat c6 kich thuge: 2
x1x2m. Dé}f, thanh bé xay bé tong day
0,5 m. Gitra bé c6 vach ngan dai 1 m tao
thanh dong chay dang duong dua.

- My bom hut nudc thai

- Méy do pH ST 5000: muc dich do
pH ctia mau nudc thai

- May do tong chat ran lo lirng Model
711 Hang: Royce Techologies

- M4y quang pho tir ngoai kha kién
UV - VIS 6100

b. Vat lieu

- Ngudn tao Chlorella vulgaris nudi
trong moi truong nudc thai

- Nudc thai sinh hoat iy sau bé tu
hoai

c. Bo tri thi nghiém

* Thi nghiém 1: Danh gia sy sinh
trudng cua tdo va hiéu qua xir Iy ciia bé
HRAPs voi anh sang tu nhién

- Nuéc thdi duge hat tir bé ty hoai
bom tryc tiép vao hé théng xir Iy. Chiéu
cao muc nudce 1a 0,5 m, thé tich nude thai
st dung 1a 1,5 m*. Mat d¢ tao Chlorella
vulgaris ban dau cia hé théng khoang
2.10° - 3,5.10° té bao/ml [9].

- Piéu kién thi nghiém: toan bd hé
théng bé duoc duy tri trong diéu kién
nhi¢t d0 ngoai troi, anh sang tu nhién
(mua dong) dao dong ttr 4000 - 9000 lux.
Khong khi cap tir moi truong bén ngoai
vao thong qua may khudy lién tuc véi toc
d6 khong d6i 60 vong/phit, nhiét do nudi
cly 20°C +25°C.

* Thi nghiém 2: Danh gia sw sinh
truéng cua tdo va hiéu qua xir Iy ciia bé
HRAPs voi anh sang nhan tao

- Nudc thai dugc hat tir bé tu hoai sau
d6 bom vao thung phi dé trg ling bang hoa
chét keo tu PAC nham loai bé TSS trudc
khi dua vao hé thong. Myc nudc thai bd
tri 1a 0,5 m, thé tich nudc thai sur dung la
1,5 m®. Mat d6 tao Chlorella vulgaris ban
dau ctia hé thong khoang 2.10%- 3,5.10° té
bao/ml [9].

- biéu kién thi nghiém: Toan by hé¢
théng bé duoc duy tri trong diéu kién
nhiét do ngoai troi, anh sang nhan tao thoi
gian chiéu sang 13 16 h/ngay (8 h sang tit
dén, 4 h chiéu bat dén) [9]. Khong khi cAp
tr moi treong bén ngoai vao thong qua
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may khudy lién tuc voi toc d6 60 vong/
phut, nhiét d6 nudi ciy 25°C + 2°C.

d. Ké hoach ldy mau

- Thoi gian bé tri thi nghiém: 8 ngay.

Cac thong s6 nhiét do, pH, DO duoc
theo doi vao 8 h, 10 h, 12 h, 14 h, 16 h,
18 h mdi ngay. Thong sb: ham luong
chlorophyll - a, mat d¢ tao theo doi tai thoi
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diém 8 h va 15 h hang ngay. Tién hanh lay
mau vao 8 h sang, mau dugc khuiy déu
trude khi lay, bdo quan trong ti bdo quan
0 4°C va duogc dem di ly tdm tach tdo phan
tich hang ngay.

2.3. Phuwong phap phan tich

Céc thong sb trong nghién ctru duge
phan tich bang nhitng phuong phap cu thé
nhu sau:

Bdng 1. Phuwong phap phdn tich cdc chi tiéu trong thi nghiém

STT Thong so0 Phwong phap phan tich
1 |TSS TCVN 6625:2000 (ISO 11923:1997)
2 |Photpho TCVN 6202:2008 (ISO 6878:2004)
3 [Nitrat TCVN 6180:1996 (ISO 7890/3: 1988)
4 |Amoni TCVN 5988 - 1995 (ISO 5664 — 1984)
5 |Tong Nito TCVN 6638:2000
6  |Tong photpho TCVN 6202:2008 (ISO 6878 :2004)
7 |Mat do tao Pém s0 lugng té bao bang buong dém Burker - Turk
8  |Clorophyll - a TCVN 6662:2000 (ISO 10260:1992)

2.4. Phuwong phdp xiv ly két qua
- Panh gia sy sinh truong va phat

trién cua tao dugc danh gid qua mat do
tao va ndong d6 Chlorophyll - a [8].

- Danh gia hi¢u qua loai bo chit dinh
dudng théng qua két qua phan tich ban
dau va sau khi két thuc thi nghiém.

Ce
H=(1-—)x1 o
(1=7,)x100 (%)

Trong do:

H 12 hi€u qua xtr ly dinh dudng (%)

Cola n@)ng d6 chit 6 nhiém ban dau

Ce 1a ndng do chat 6 nhiém sau khi
két thuc thi nghiém

- Danh gia chét lugng nude thai dau
vao va dau ra cta hé thong duoc so sanh
véi ot B cua QCVN 14:2008/BTNMT.

3. Két qua nghién ciru

3.1. Tinh chit nwéc thdi siv dung
trong nghién ciru

Nudc thai sau bé tu hoai dugc iy
mau va phan tich trudc khi dua vao hé
thong xu ly. Trong thi nghlem 1 v6i anh
sang tu nhién nude thai dugc str dung truc
tiép ma khong dugc xtr Iy so bd. Nudc thai
dugc sur dung trong thi nghiém véi anh
sang nhan tao (thi nghiém 2) dugc loai bo
bt TSS trudce khi dua vao hé¢ thong xu ly.
Tinh chat nudc thai trude va sau khi xtr Iy
so cap dugc thé hién trong bang 2.

Bang 2. Tinh chit nwdéc thai dau vao ciia thi nghiém 1 va thi nghiém 2

Théne sb Pon vi Gia tr1 trwde khi xir ly Gii’l, tri sau khi xirly | QCVN 14 :2008/
g ‘| so cap (Thi nghiém 1) | so cap (Thi nghiém 2) | BTNMT (Cot B)
Tong chat ran lo ling | mg/l 805 +12.15 55+1,553 100
Photphat (tinh theo P) | mg/l 27,05+ 1,35 26,745+ 0,2 10
Nitrat (tinh theo N) mg/1 1,23+0,05 1,01740,11 50
Amoni (tinh theoN) | mg/l 31,1£0,08 30,235+1,21 10
Tong Nito mg/l 162,4+2,6 161,1+1,95 -
Tong Photpho mg/l 15,62+ 0,5 15,82 + 0,61 -
Ty 1€ N/P 10,39 £ 0,52 10,18+ 1,22 -

Nguon: Két qua thi nghiém, 2018

85

Tap chi Khoa hoc Tai nguyén va Moi truong - So 24 - nam 2019



Nghién cuu

Ghi chu:

- QCVN 14-2008/BTNMT - Quy
chuan k¥ thuat qudc gia vé nudc thai sinh
hoat, cot B.

- ¢ -”: Khong quy dinh

Nhan xét:

Nuéc thai dau vao hé théng HRAPs
¢ cac thong sd cao hon rat nhiéu so véi
QCVN 14 - 2008/BTNMT. Tur két qua
phan tich cho thy nudc thai dap ung dugc
cho hoat dong sinh trudng, phat trién cta
tao va hoan toan thich hop xtr 1y bang hé
théng HRAPs do cac chét dinh dudng N,
P phan 16n ¢ dang dé tiéu nhu NH L NO;
, PO day la nhiing dang dinh dudng
chinh ma tdo str dung cho qué trinh ting
sinh khdi. Theo Hee Jeong Choi (2014)
ti 16 N:P nim trong khoang tir 5:1 dén
30:1 kha nang sinh trudéng va loai bé dinh
dudng cua tao 1 kha tdt, dic biét néu ti
1¢ nay nam trong khoang 6,8:10 duoc coi

1a ti 18 tbi wu cho téo phat trién va dat cuc
dai vé sinh khéi. Nudc thai sir dung trong
nghién ctu c6 ti 1€ N:P dao dong trong
khoang 10,3:1 - 10,4:1 ndm trong khoang
ti 18 phat trién tot cua tao. Tuy nhién, do
ham lugng TSS cao (805 + 12,5 mg/l)
s& gy can tré kha ning truyén cta 4nh
sang vao trong nudc, anh huong dén hiéu
sudt quang hop cua tao Chlorella vulgaris
trong hé thng.

3.2. Danh gia kha ndng sinh truéong
ciia tio va hiéu qud xir Iy ciia bé HRAPs
khi sir dung danh sang tu nhién

3.2.1. Qua trinh sinh truong va phat
trién cia tdo

Panh gid kha nang sinh truéng va
phat trién cua tao théng qua ndng do
Chlorophyll - a va mat d¢ tao trong thoi
gian theo ddi thi nghiém dugc thé hién &
bang 3 nhu sau:

Bang 3. Gid tri trung binh cua mdt do tdao va Chlorophyll - a trong thoi gian thi nghiém

Ngay Mat do (t€ bao/ml) Chloropyll - a (ug/l)
1 213000 £ 15242 206,5+2.6
2 276560 £ 7668 223.75+£ 6,35
3 288000 £ 7051 230,35 + 5,46
4 312520 + 806 271,6 +4.26
5 414000 + 1434 325,15+7,15
6 513020 £ 57768 463,65+ 50,2
7 418040 &+ 1046 355,3 £ 0,64
8 485006 + 14342 439,05 + 16,13

Nguon: Két qua phan tich, 2018

M&i twong quan giita mat do tao va ndng d6 Chlorophyll - a duoc thé hién rd hon

qua hinh 1 nhu sau:
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Hinh 1: Méi twong quan giva mdt dp tio va nong dé Chlorophyll - a trong diéu kién dnh
sang tw nhién
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Két qua cho thiy co sy thay doi vé mat
d06 tao qua cac ngay tién hanh thi nghiém,
tuy nhién sy bién dong khong 16n. Sau 8
ngdy bd tri thi nghiém, mat do tao ting
1én 2,27 lan. M4t d6 tao c6 xu hudng ting
lén trong nhiing ngay dau, trong d6 mat
d6 tao ngay tht 6 ting dén muc cao nhat
tang 2,4 1an. Piéu nay c6 thé giai thich do
su khong on dinh cua anh sang tu nhién
trong thoi gian nghién ctru, cuong do anh
sang trung binh trong thoi gian thi nghiém
c6 thé chi du dé tao phat trién dén mot mat
d6 nhat dinh va chiing lai sau ngay thir 6.
Nong d6 chlorophyll - a ban dau 1a 206,5
+ 2,6pg/l, ting dan theo thoi gian nghién
ctru dén ngay thtr 6, dat cuc dai tai ngay

Nghién cuu

thir 8 (439,05 + 16,13pg/l). Su thay dbi
mat do tao va ndng do chlorophyll - a c6
tinh chat twong dong nghia 1a mat do tao
tang theo su ting nong d6 chlorophyll - a.
Tur két qua theo dbi trong diéu kién
anh sang tu nhién (mua dong) thay riang
qua trinh sinh truéng cia tiao dién ra
cham, khong r6 rang theo 3 giai doan
(ting truong, can bang, suy tan) nhu 1y
thuyét sinh truong thong thudng cua tao
da cong bd trude d6, Sharma (1998). Mat
d6 tao thu duoc thdp hon so véi nghién
ctru ciia [6] khi cho rang mat do tao co thé
tang gap 8 - 10 1an trong mdi trudng nude
thai, trong d6 yéu t6 anh sang 1a mot trong
nhing yéu t6 ¢6 vai tro quyét dinh.

3.2.2. Hiéu qua loai b dinh dudng N, P ciia bé HRAPs trong diéu kién dnh sing

tu nhién

Bing 4. Dién bién cdc thong sé NH ', NO;, PO} theo thoi gian thi nghi¢m

Neiy NH," NO; PO+
(mg/1) (mg/1) (mg/1)
1 32,05 1,451 27,065
2 29,96 1,671 28,15
3 29.3 2,154 23,44
4 27,1 3,8 24,19
5 24.9 458 20,92
6 23,1 4921 19,1
7 21,9 401 16,94
8 18,08 4,0 15,9

Két qua cho thiy cac thong sé phan
tich déu co su bién dong qua cic ngly
thi nghiém. Tuy nhién sy bién dong nay
khong theo quy ludt, diéu nay c6 thé giai
thich béi su thay ddi cua cac yéu td méi
truong, tao,...

Ham luwgng NH," giam tr 32,05
mg/] xudng con 18,08 mg/l dat hiéu xuét
43,6%, tuy nhién so vdi QCVN 14:2008/
BTNMT thi lugng NH," vAn cao hon
nhiéu. Luong NO," tang dan sau 6 ngay
dau cua thi nghiém (ting 3,39 1an tir 1,451

Nguon: Két qua phan tich, 2018
mg/11én 4,921 mg/1) va giam dan ¢ nhimng
ngdy tiép theo nguyén nhan co thé do sy
chuyén hoa va phan huy cac chit hitu co
trong diéu kién hiéu khi, diéu nay ciing da
dugc dé cap toi trong két qua nghién ctu
cia mot sb tac gia nhu D.K.Lee (2003),
két qua nay thap hon so v6i két qua cia
tac gia [4] vi muc tang 4,36 1an. Nong do
PO,* gidm trong ca qua trinh thi nghi¢ém
(dat 41,3% tuong ung véi muc giam tu
27,065 mg/l xubng con 15,9 mg/l) tuy
nhién van cao hon rat nhiéu so v6i quy
chudn cho phép.
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Bing 5. Higu suit loai bé tong N (TN), téng P (TP) trong thoi gian thi nghi¢m

A X Nong dj ngay diu Nong dd ngay cudi R SRNPRN
Thong so (mg/l) (mg/l) Hiéu suat xir ly (%)
Tong N 162,4 45,2 72,2
Téng P 15,62 8,951 42,72

Hiéu qua xtr Iy tong N va tong P cia bé
trong 8 ngay thi nghiém dat dwoc lan luot
1a72,2%, 42,72%, dinh dudng N va P dugc
loai bo ra khoi nude thai thong qua co ché
tong hop sinh khéi cta tao, két qua nay cao
hon so v&i nghién ctru cua tac gia [4].

Nhu vay, tdo Chlorella vulgaris phat
trién khong tot, hé thong HRAPs chua

Nguon: Két qua phan tich, 2018
dat duogc hi€u qua mong mudn vé mat do
tao, hiéu qua xtr 1y dinh dudng con thap.
Nguyén nhan do su han ché vé cudong do
anh sang va thoi gian chiéu sang tai thoi
diém nghién ctru. Bén canh d6, ham lugng
TSS trong nudc thai ban dau qua 16n (805
+ 12,15 mg/l) ciing gy anh huong dén
kha nang truyén quang ctia 4nh sang trong
nudce thai.

3.3. Danh gia kha nang sinh truéng cua tdo va hiéu qua xw ly cua bé HRAPs

khi swr dung anh sang nhan tgo

3.3.1. Qua trinh sinh truéng va phdt trién cua tdo trong diéu kién dnh sing

nhan tao

Bing 6. Dién bién vé mt dé tio va nong dé Chlorophyll - a theo thoi gian thi nghiém

Ngay Mit do (té bao/ml) Chlorophyll - a (ng/l)

1 341000 + 161563 282,92 +£17.92
2 667400 + 34155 340,25+ 4.6

3 760800 + 59104 369,95 + 2424
4 961420 + 55568 420,08 £ 4,15
5 2001000 £ 291841 523,15+ 35,01
6 3346000 + 7071 590,55 +£11.9
7 4030000 + 2100 684,15+ 2.8

8 4249000 £+ 70610 770,05 +£ 11,93

Nguon: Két qua phan tich, 2018

Méi twong quan giita mat do tao va ndng do Chlorophyll - a duoc thé hién 1d

trong hinh 2 nhu sau:
Mit 9 (té bao/ml)
4500000
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2500000 7
2000000 — Mt 40 (16
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0 N —
FPPPOD P
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Hinh 2: Méi twong quan giva mdt d tio va nong dé Chlorophyll - a trong diéu kién dnh
sang nhdn tao
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Tir két qua phan tich nhan thiy qua
trinh sinh trudng cia tao dién ra theo 2
giai doan: giai doan thich nghi, ting
trudng nhanh. Giai doan thich nghi kéo
dai trong 4 ngay dau, mat do tao ting dan
tir 3,4.10° 1én 9,6.10° té bao/ml (ting 2,82
1an). Giai doan tang truéng nhanh (tir ngay
thir 5 dén thtr 8) mat do tao tir 9,6.10° 1én
dén 4,249.10° t& bao/ml (ting 4,42 lan).
Dién bién chlorophyll - a trong 8 ngay thi
nghiém tir ham luong ban dau 13 282,92 +
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17,92ug/l, dén ngay thir 8 da ting 1én dat
770,05 + 11,93 ug/l, dac biét tir ngay thi
4 dén ngay thtr 8, ham luong chlorophyll
- a ting manh nhat trong ca qu4 trinh. Két
qua nay tuong dong voi két qua trong thi
nghiém cua [4] va thi nghiém cua Nguyén
Minh Tuin va cong su (2012).

Két qua nghién ctru cho thiy téc do
sinh trudng phat trién tét trong hé thong
do da khic phuc duoc nhitng yéu té han
ché trong thi nghiém 1.

3.3.2. Danh gid hiéu qud logi bé dinh duong ciia bé HRAPs
Bing 7. Dién bién thong sé NO;, NH |, PO } trong thoi gian thi nghi¢m

Ngdy NH, PO> NO;
(mg/l) (mg/l) (mg/1)
1 31,135 26,545 3,12
2 31,975 25,055 4,05
3 27,97 21,045 7913
4 21,9 17,12 8,67
5 14,35 16,01 8,41
6 10,01 7,05 10,005
7 7,97 6,425 17,94
8 5,35 7,7 26,61

Tir két qua phén tich ta thdy dién bién
cta cac thong so NH,*, PO,* c6 xu hudng
giam dan theo thoi gian th1 nghiém va dat
tiéu chuén x4 thai theo QCVN 14:2008/
BTNMT, hiéu suét xu 1y NH," (dat 82,9
%), PO’ (dat 71 %) két qua nay phu hop
v6i két qua nghién ctru cta Aslan va cong
su (2006) khi nudi Chlorella trong moi

(Nguon: Két qua phan tich, 2018)

tredng nudi cay nhan tao dat hiéu suét loai
bo NH," va PO’ dat 46 % - 94 %. Riéng
thong sb NO, 1a1 c6 xu huodng tang theo
thoi gian thi ngh1¢m co nghia la trong thoi
gian thi nghiém hé théng HRAPs chua xir
lyNO; diéu nay co thé duoc 1y giai do sy
chuyen dang dinh dudng NH," trong diéu
kién hiéu khi thanh NO,.

Bing 8. Hi¢u suit logi b6 TN, TP trong thoi gian thi nghzgm

Thong S0 | Nong dd ngay dau (mg/l)| Nong d9 ngay cudi (mg/l) Hiéu suat xir 1y (%)
Tong N 161,1 21,01 87,05
Tong P 15,82 3,94 75,1

Hiéu qué xtr Iy tong N ciia bé trong 8
ngay thi nghi¢m dat duoc 1a 87,05%, hi¢u
qua xtr 1y tong P khi két thuc thi nghiém
dat 75,1%. Két qua nghién ctru phu hop
v6i mot s6 nghién ctru trude d6 cua cac
tac gia [6] loai bo duogc 47,7% - 56,15% P

(Nguo”h: Két quad phdn tich, 2018)
khi nudi cdy tao; Nghién ciru cua tic gia
[5] loai bé duogc 83,07% - 90,05% N, loai
bo 73,7% - 89,5% P.

Tém lai, trong diéu kién 6n dinh vé
anh sang va loai bo bét mot lu(mg 16n

TSS, hé théng HRAPs da dat hiu qua sinh
trudng cua tao nhu mong mudn. Pong thoi
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kha nang xu ly dinh dudng dugc cai thién
dang ke, hau hét cac thong so dat tiéu chuan
xa thai tai ngay thir 6 ctua thi nghiém.

3.4. So sanh higu qud ciia hé thong
HRAPs trong 2 thi nghiém

3.4.1. So sanh vé hiéu qud sinh truong

Trong ca 2 thi nghi€ém, mat do tao dau
vao st dung tuong duong nhau, tuy nhién
sinh truong cua tao co su khac nhau rd rét.

Dudi diéu kién anh sang tu nhién, tao phat
trién cham, mat do tao ting khong cao, qua
trinh sinh trudng cua tdo khong phan rod giai
doan theo du’(‘mg cong sinh truong. Trong
cong thirc voi anh sang nhén tao, tao phat
trién manh hon, mat do tao tang cao so voi
ban dau. Sy sai khac Ve mat do tdo gitra 2 thi
nghi¢ém co6 y nghia thong ké (0<0,05).

Su khac nhau vé murc d6 ting truong
duoc thé hién rd qua hinh 3 nhu sau:

4500000

4000000

3500000 /
3000000

2500000 //

2000000 /
1500000

/ -
—— Mat do (té bao/ml)
(ASTN)
Mat d6 (t& bao/ml)
(ASNT)

1000000 /

500000

0

7 8

Hinh 3: So sanh mirc dj tang truong cua tdo gita thi nghiém 1 va thi nghiém 2

Su khac biét vé hiéu qua sinh truéng
cia tdo trong 2 thi nghiém trén 1a do
anh huong cia anh sang. Cuong do anh
sanh ty nhién thap, khong 6n dinh (do thi
nghiém tién hanh vao mua dong) cung vai
thoi gian sang - toi ngdn di anh huong

dén sy phat trién cua tao. Yéu t6 nay dugc
khic phuc trong thi nghiém 2 bang cach
thay anh sang tuy nhién bang anh sang
nhan tao, duy tri thoi glan sang - toi on
dinh. Két qua nay twong déng voi mot sd
nghién ctru trude do6 nhu tac gia [7].

3.4.2. Hiéu qua loai bo dinh duong N, P cua tdo trong 2 thi nghiém

Bdng 9. Hiéu sudt loai bo N, P trong 2 thi nghiém

Thong | Hiéu sudt xirly (%) | Sovéi | Hi¢usuatxirly (%) | So véi
) (Anh sang tw nhién) | QCVN |(Anh sing nhan tac)] QCVN
NH,* 39,3 Khong dat 82,9 Dat
NO, - bat - Dbat
PO > 413 Khong dat 71,0 Dat
Tong N 72,2 - 87,05 -
Téng P 42,72 - 75,1 -

Nhu vay hiéu sudt xtr 1y cdc thanh
phan trong nudc thai cua thi nghiém 2 tdt
hon so v6i thi nghiém 1. Thi nghiém véi
anh sang ty nhién van chua xu ly duoc
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QCVN 14:2008/BTNMT (cot B). Véi
anh sang tu nhién hi¢u sudt loai bo TN va
TP chi dat 72,2% va 42,72% trong khi do6
v6i anh sang nhan tao ti 1€ nay dat duoc la
87,05% va 75,1%. Anh sang nhan tao voi
tinh 6n dinh cao ca vé cudng do va thoi
gian chiéu sang gitp tao sinh truong tot
va rt ngin thoi gian xur 1y (dat quy chuan
x4 thai sau 6 ngay).

4. Két luan

Nudc thai sau bé ty hoai c6 ham
lugng TSS 805 + 12,15 mg/l; PO* la
27,05 + 1,35 mg/I; NO, 1,23 + 0,05 mg/l
NH," 31,1 + 0,08mg/l. Ket qua phan tich
nay cho thay nudc thai sau bé tu hoai dap
ung dugc cho hoat dong sinh treong, phat
trién cia tao va thich hop xt 1y bang hé
thong HRAPs.

Thi nghiém xur 1y nudc thai bang hé
thong HRAPs dudi diéu kién 4nh sang tu
nhién cho két qua téo Chlorella vulgaris
phat trién khong tt, hé thong HRAPS
chua dat dugc hiéu qua mong mudn vé
mat do tao, hiéu qua xu ly dinh dudng con
thip hiéu suat loai bo TN va TP chi dat
72,2% va 42,72%, NH," va PO khong
dat quy chuén xa thai.

Thi nghiém xir 1y nudc thai bang hé
thong HRAPs du6i diéu kién 4nh sang nhan
tao cho két qua tao Chlorella vulgaris phat
trién tot, mat do tao dat cuc dai (tang 4,42
lan so voi ngay dau thi nghiém), hiéu qua
loai bo cac thong sb dat QCVN 14:2008/
BTNMT (cot B) sau 6 ngay van hanh hé
thdng trong d6 hiéu suat loai bo TN va TP
dat duoc la 87,05% va 75,1%.

Hiéu qua cua hé théng HRAPs chi
thé hién trong viéc loai bo cac thong sb
dinh dudng N va P, va mot phan nao d6 1a
chit hitu co do vy can c6 nhimng nghién
ctru chuyén sau hon nham két hop gitta
HRAPs véi cac hé théng xur 1y khac dé
hoan thién quy trinh xtr 1y.

Nghién cuu
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