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TOM TAT

Bai bdo trinh bdy két qud nghién ciu thich nghi bin hoat tinh véi méi truong cé dé
muoi cao nham dinh hiedmg iing dung xir Iy mede thai nudi trong thiy san. Hai dang thi nghiém
thich nghi da dwoc tién hanh gom thich nghi & dang mé va thich nghi trén bé xir Iy dong lién tuc.
O thi nghiém dang mé, bun hoat tinh dwoc cho tié}) Xtic voi cac moi truong co do mudi khdc
nhau trong suot thoi gian thi nghiém hodc cho tiép xiic véi méi truong cé dé muoi tang dan sau
tieng thoi gian thi nghiém. Toc dg tiéu thu oxy (OUR) dwoc ding dé danh gid hoat tinh. Kiéu
thich nghi véi méi treong cé dé mudi tang dan cho két qua tot hon, & dé mudi 15%0 OUR gidm
20% so véi mau doi chung; hiéu suat logi COD dat khoang 72%. O thi nghiém dong lién tuc
trén bé phan g cé suc khi véi 16p dém ngdp mde, kha ndng thich nghi véi méi truong c¢é dé
muoi 15%o dat cao hon thi nghiém mé, véi kha nang xie Iy COD dat 87,3%.

Tir khéa: bin hoat tinh, @6 mudi cao, mede thai nudi trong thity san, thich nghi

1. Mé dau

Su bung phat nudi trong thiy san trong nhitng nim gan day, nhat 1a nudi tom
tham canh di gdy anh hudng 16n téi moi truong ving ven bién do mot lugng 16n nude
thai khong duoc xur 1y hodc xir 1y khong triét dé bi thai vao méi trudng. Viée xt Iy nudce
thai tir cac ao nudi dong vai trd quan trong khong chi lam giam thiéu nhiing anh hudng
tiéu cyc td1 moi trudong vung ven bd, ma con gidp nang cao muirc do an toan cho vung
nudi khoéi sy 1ay lan dich bénh.

Do hiéu suit chuyén hoéa thirc 4n trong cac ao nudi tom rat thap (dudi 50% doi
voi dam, 1an va dudi 20% dbi voi cac chét hiru co0), du lugng thirc an cung véi san
pham bai tiét ctia tdom nudi tré thanh cac thanh phan 6 nhiém trong nudc thai tir ao nudi
[1]. V6i ndng do cac chat 6 nhiém khong qua cao, thanh phan chil yéu 1a cac chat hiru
co dé phan hiy sinh hoc, xir 1y sinh hoc durgc xem 1 phuong phap thich hop cho nuéc
thai tir hoat dong nuoi trong thuy san. Mot huéng xtr Iy duoc ap dung 1a dwa ché pham
sinh hoc tryc tiép xtr Iy nudc va bun cin trong ao nudi [2, 3, 4]. Tuy nhién huéng xir Iy
nay duoc danh gia 1a khong hiéu qua hodc hiéu qua khong 6n dinh [4]. Vi cac hé thong
nudi thAm canh va tuan hoan, nudc thai nén duoc xir Iy bang coéng trinh xtr 1y sinh hoc
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ngoai ao, sau do tai su dung hay thai ra moi truong [5]. Trong cac phuong phap xur 1y
sinh hoc, cac yéu t6 k¥ thuat quan trong gém ban chat qua trinh xt 1y (hiéu khi/ky khi,
bun lo limg/bun bam dinh), kiéu thiét bi loc (nho giot/ngap nudc, dong chay xudi/dong
chay nguoc), ngudn vi sinh vat (phan 1ap tai chd/str dung ché pham),...Vé ngudn vi sinh
vat dua vao bé xir 1y, chua co cac nghién ctru riéng cu thé, nhung twu trung c6 2 xu
hudng 1a sir dung cac ché pham thuong mai nhu [2, 3]; hodc 14 phan lap vi sinh vat chtrc
nang tir bun day ao nudi rdi nudi lam gidu sinh khéi dé str dung [3, 6]. Mot sb nghién
clru trude day & Khoa Mbi truong [7, 8] da cho thdy st dung bé loc sinh hoc kiéu ngap
nude véi ngudn bun hoat tinh du 1dy tir bé xir Iy nude thai ciia cong ty Bia Hué s& cho
kha ning xtr Iy chat hitu co va nitrat hoa cao ¢ tai trong hitu co va thuy luc kha cao. Tuy
nhién, cac két qua d6 1a ddi v6i nude thai co do mudi thap.

D6 mubi cao ciia méi truong co anh hudng tiéu cuc dén su sinh trudng cua vi
sinh vat do hién tugng co nguyén sinh chét va trc ché cac qué trinh trao doi chét. Vi vy,
hiéu qua xu 1y ctia cac qué trinh sinh hoc giam khi xtr 1y nuée thai c6 d6 mubi cao. Su
thay d6i dot ngdt nong do mudi duoc chimg minh s& giy tac dong x4u ddi voi vi sinh
vat hon 1a thay doi tir tir [9]. Tuy nhién, cling dd c6 mot sé nghién ctru cho thay khi
thich nghi trudc vi sinh vat v6i d6 mudi cao, hiéu qua xtr Iy c¢6 giam nhung khong déng
ké, thoi gian dé dat trang thai 6n dinh ciing ngin hon so véi trudng hop khong thich
nghi trudce [10, 11].

Tir cac co s néu trén, chung t6i tién hanh nghién ctru thich nghi bun hoat tinh
san c6 o dia phuong véi moi trudng cé do mudi cao, v&i dinh hudng st dung bun hoat
tinh d4 thich nghi dé xur Iy nudc thai nudi trong thity san.

2. Vat liéu va phwong phap nghién ciru

2.1. Bun hoat tinh

Bun hoat tinh 14y tir bé aeroten ctia tram xu Iy nudc thai Cong ty Bia Hué (co s
duong Nguyén Sinh Cung) vé va nudi on dinh lau dai vi méi trudng chiét thit-pepton,
nhu da mo ta trong cac cong trinh lién quan trude day [7, 8].

2.2. Thi nghiém thich nghi dang mé

Thi nghiém dugc tién hanh theo 2 cach:

Cho thich nghi ngay tir dau véi méi trueong cé dé mudi khéng doi. Mau bun hoat
tinh duoc cho tiép xuc trong sudt qua trinh thi nghiém véi méi trudng c6 dd mudi khong
dbi. Str dung 6 mau thi nghiém, trong d6 mau tng véi 5 46 mudi khac nhau (3, 6, 9, 12
va 15%o) va 1 mau dbi chimg (0 %o).

Cho thich nghi véi méi truong c6 do mudi ting dan theo thoi gian. Cho mau bun
hoat tinh tiép xtc ban dau v6i moi trudng c6 d6 mudi thap, sau timg khoang thoi gian
nhit dinh ting dan d6 mubi ciia méi trudng (tir 0 18n 3, 6, 9, 12 va 15%o).
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Dung cu thi nghiém 13 cac binh tam giac dung tich 1 lit (tong s6 7 binh). St
dung cac may bom khi cung loai, cing cong suit dé dam bao dong nhat diéu kién cip
khi giita cac binh. Luc dau, & mdi binh s& cho vao 1 lit hdn hop bun hoat tinh dugc 1dy
ddng nhat tir x6 nudi bun. Céc binh 1, 2, 3, 4, 5 va 6 s& duoc thich nghi voi mdi trudong
c6 do mudi twong tmg 1an luot 13 0, 3, 6, 9, 12 va 15%. va duoc thay hang ngay. Riéng
binh 7 ciing s& dugc thich nghi véi méi trudng twong ty nhung c6 do mudi ting dan
theo thoi gian nhu bang 1.

Moi trudng thich nghi c6 thanh phan néu trong bang 2. Chuan bi riéng cac moi
truong v6i d6 mudi khac nhau. 6 mudi dugc didu chinh bang cich thém tir tir dung
dich NaCl 200 g/L vao trong lac vira khudy déu, va duoc kiém soat bang may do do
mudi.

Bang 1. Nong dé mudi tang dan theo thoi gian trong binh s6 7
Ngay thi nghiém tha 1-7 8—11 12-15 16-20 | 21-33

Do mudi, %o 3 6 9 12 15

Bang 2. Thanh phan méi truong thich nghi bin hoat tinh

STT Thanh phén Liéu pha Ghi chu
1 | Dich chiét thit bd -| 3mL/L | Pugc chuin bi bang cich thém 40 g
pepton pepton vao 1 lit dich chiét tir 500 g thit
bo tuoi
2 | Dung dich | 2mL/L
CH3COONH,

3 | Dung dich NaHCO; 10 mL/L | Nong do dung dich gbc 1a 21g/L

4 | Dung dich hén hop 0,75 NaCl (1,0 g/L)+ KCl (1,4 g/L) +
mudi vo co mL/L CaCl,.2H,O (1,9 g/L) + MgS04.7H,0
(2,0 g/L)

2.3. Thi nghiém thich nghi kiéu dong lién tuc

Kiéu bé phan ung la bé loc sinh hoc c6 suc khi voi 16p dém ngdp nudc (SAFB),
ciu tao va nguyén tic 1am viéc ctia bé nhu dd mé ta & cac cong trinh trude day [7, 8].
Vit lidu bam sinh khéi str dung 1am tir si tong hop acrylic, khéi lugng vét liéu sir dung
12 40 g cho 5 L thé tich bé. Lugng bun hoat tinh nap vao ban dau trong duong 12,5 g SS.
Qua trinh khoi dong bé phan tng dién ra trong 16 ngay véi méi truong cé thanh phan
nhu & bang 2. Qua trinh thich nghi dugc thyc hién sau giai doan khéi dong véi moi
truong c6 do mubi tang dan tr 3, 6, 9, 12, dén 15%o. Tuong tu, do mubi duoc diéu chinh
bang cach thém tir tir dung dich NaCl 200 g/L va duogc kiém soat bang may do d6 mudi
theo d6 dan dién.
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2.4. Phwong phap danh gia mirc dj thich nghi

Trong cac thi nghiém dang mé, mirc do thich nghi dwoc danh gia qua tée do tiéu
thu oxy (Oxygen Uptake Rate, OUR). OUR biéu dién kha ning str dung oxy ctia vi sinh
vat khi ching tiéu thu co chit trong méi truong hiéu khi, don vi tinh OUR 1la
mgO,/L/phut hay viét gon 1a mg/L/phut [12]. Pé xac dinh OUR, mau bun duogc xu 1y
bang chu trinh gan-ly tim-
rira vai 1an dé loai cac chat

nhiém ban hoa tan; sau do

cho tiép xuc voi mot moi 2 O Ol 8
truong chtra co chéat hiru _ © O
co ’dé phan huy sinh hoc va 4 i B = 1 Méy khudy tir
chat dinh dudng trong chai — - | 2-Chai BOD
S P ‘A () 1 3-Maydo DO
BF) Dv ¢6 1ap dl?n;CuC I,)AO 4-Chau nudc dé diéu nhiét
va dat trong bé on nhiét,
duoc khudy lién tuc bing Hinh 2. So do thiét bi thi nghiém xdac dinh OUR.

may khudy tir (hinh 2). T
chudi s6 do DO ghi dugc sau timg khoang thoi gian déu nhau, tri tuyét d6i ctia do doc
ctia dudng biéu dién cac gia tri DO theo thoi gian chinh 1a OUR.

Ngoai ra, dé danh gia cu thé kha ning xir 1y ciia bun (trong diéu kién khong han
ché oxy), cac mau bun sau thich nghi s& dugc dem xac dinh hiéu qua xir Iy COD va
NH4-N bang thi nghiém suc khi 8 gio, duoc tién hanh ngay trén cic binh thi nghiém
thich nghi. Mu bun déi chimg ban dau ciing duoc xac dinh kha nang xu 1y tuong tu.

Déi voi thi nghiém dong lién tuc, kha nang thich nghi duoc danh gia truc tiép
qua hiéu suat loai COD va NH,-N ciia bé phan tmng.

2.5. Phwong phdp phan tich va xir 1y sé li¢u

Cac thong s6 duge xac dinh trong céc thi nghiém gém d6 mudi, SS, DO, BODs,
COD, NH4-N. Do mudi duge do trén may do do dan dién Thermo ORION 105+. DO
duoc do biang may DO Meter ORION 810A+ va HACH sension156. Nito améni duoc
x4c dinh theo phuwong phép phenat cai tién dung OPP [13], cac thong sd con lai déu
dugc phan tich theo cac phuong phap tiéu chuan ciia My trong Standard methods [14].
Céc tinh toan OUR, hiéu suét xir 1y thuc hién voi cac bang tinh MS Excel.
3. Két qua va thao luin

3.1. Thi nghiém thich nghi dang mé

3.1.1. Thich nghi v6i méi truong cé dé mudi khéng doi

Két qua khao sat mtrc do thich nghi ciia cic mau bun, thé hién qua sy thay do6i
OUR theo thoi gian, theo ddi trong 33 ngay, dugc trinh bay & hinh 2.
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Hinh 2. Thay déi OUR trong thi nghiém thich nghi dang mé
V&i méi truong cé dé mudi khéng doi.

Két qua trén cho thay ¢ cac mau véi cac dd6 mudi khac nhau, OUR bién thién
khong on dinh trong 12 ngay dau thi nghiém, v6i xu hudng giam OUR. Sau 12 ngay,
OUR duogc phuc hdi va tré nén kha 6n dinh véi tit ca cac mau. Gia tri trung binh OUR
tir sau 12 ngay thich nghi ciia cac mau bun thich nghi ¢ cac d6 mudi khac nhau duoc
cho ¢ bang 3.

Bang 3. Hoat tinh ciia cdc mdu biin sau khi thich nghi véi cde dé mudi khdc nhau

Do mudi, %o 0 3 6 9 12 15

OUR (AVE =+ 0,291+ | 0,239+ | 0,259+ | 0,239+ | 0,229+ | 0,177+
SD), mg/L/phut 0,055 0,022 0,061 0,027 0,022 0,033

Ghi chii: AVE: Gid tri trung binh, SD: dg léch chudn (n=8)

Nhin chung, & cac mau tiép xuc véi moi truong cd d6 mudi 3-9 %o, su thay doi
OUR theo thoi gian khong ting giam 16 rét. Tuy nhién, voi cac mau tiép xtc voi moi
truong c6 d6 mudi cao hon (12-15 %o), OUR c6 giam di 16 hon so véi cac truong hop
d6 mudi thap. Su giam OUR ¢ d6 mudi 3 %o nhiéu hon ¢ do mudi 6 %o 1a hoi khac
thudng, c6 thé 1a do sy thay dbi dot ngot ban chat méi truong (tir khong c6 mudi sang
c6 mudi).

Xu hudng chung 13 hoat tinh cua bun giam dan khi tiép xac lau dai v6i méi
truong ¢6 d6 mudi ting dan, tuy nhién su khac biét khong qua 16n trong khoang do
mudi khao sat (3 — 15%o). Véi moi trudng co6 d6 mudi 15 %o, hoat tinh da giam di 39 %
so voi mau ddi chung (0,177 mg/L/phat so véi 0,291 mg/L/phut).

101



Theo Sharman [12] gi tri dién hinh caia OUR véi bun hoat tinh khi tiép xuc co
chat méi trong khoang 0,6 — 3,5 mg/L/phat; véi nong do MLSS = 2,5 — 3,5 g/L. Gia tri
xac dinh dwoc voi miu bun trong thi nghiém nay 1a 0,291 mg/L/phat, v6i ndng do
MLSS =1 g/L, tirc 1a nam & phia trung binh thap cua khoang dién hinh.

Két qua xac dinh hiéu suit loai COD cho thiy gia tri ndy cta cac miu bun di
thich nghi ¢ cac d6 mudi dao dong trong khoang 34 — 94%, riéng véi moi truong co do
mudi 15%o c6 kha ning loai COD 1a 68% sau 31 ngay thich nghi. Can luu ¥ rang hiéu
suat xir 1y ndy twong tmg voi thoi gian luu thuy luc 1a 24 gio.

3.1.2. Thich nghi véi méi truong cé do mudi tang dan tieng buéce

Trong thi nghiém thich nghi v6i 46 mudi ting dan theo bac thang, mau bun ciing
duoc khao sat muc d6 thay d6i OUR theo thoi gian. Hinh 3 biéu dién sy thay doi gié tri
OUR trung binh ¢ céac gia tri do mubi khac nhau.

Cac két qua cho thdy, ban ddu OUR giam manh khi c6 sy ting d6 mudi, tuy
nhién, sau d6 ting tro lai tir 30 mubi 6%o (ngay thir 12). Sau thoi gian 31 ngay, khi do
mudi duoc ting dén 15%., OUR trung binh di giam tir 0,291 mg/L/h xudng 0,233
mg/L/h tirc giam di 20% so v&i mau ddi chimg (46 giam nay 1a 39% trong thi nghiém
cho tiép xtc tir dau v6i moi trudng cd dd mudi 15%o).

Nhu vy, ca 2 thi nghiém déu cho thdy sau 12 ngay tiép xuc, bun hoat tinh ¢6 thé
bét ddu phuc hoi hoat tinh va sau khoang 30 ngay, bun c6 thé thich nghi v&i méi truong
c6 4 mudi 15%o.

Hiéu suat xir Iy COD ctia mau bun sau 31 ngay thich nghi véi d6 mubi ting dan
kiéu bac thang dat 72%. Gia tri ndy cao hon mét it so véi truong hop cho thich nghi véi
moi truong c6 do mudi 15%o ngay tir dau (68%), sau cung thoi gian thich nghi. Két qua
nay kha pht hop véi twong quan vé so sanh OUR va ciing phii hop v6i nhan dinh cua
cac nghién ctu trudce day [9].

0.250
0200 *
0.150 + -~~~ S EEEEEEEEEEEE R
0.100 |

OUR (mg/L/h)
*

0.050 7

0.000
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Do mudi (%)
Hinh 3. OUR trung binh trong thi nghiém thich nghi dang

mé o cac do muoi khac nhau.
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3.2. Thich nghi trén bé phan tng dong lién tuc
3.2.1. Khoi déng bé phan img

Dién bién ndng d COD dau vao, COD dau ra va hiéu suit xir Iy COD trong giai
doan khoi dong bé phan tmg dugc trinh bay ¢ hinh 4. Nhu vay, qua trinh khoi dong bé
phan tmg voi bun hoat tinh nhanh chong dat duoc két qua tot sau 16 ngdy, voi hiu suét
xtr Iy COD gan nhu 100% va luong sinh khdi bam trén vét liéu gia ting manh (c6 thé
quan sat rd bang mat thudng).

| m CODVao 4 CODRa X LoaiCOD — HRT

300 25

s
& 240 - 20
29 -
22 180 15 £
= S ot
S E 120 f T g
8“§ XXy ox XX XX =

L -5

T A A A

0 A ‘ A A A A4 ()
0 4 8 12 16

Thoi gian thi nghiém (ngay)

Hinh 4. Thay déi hiéu sudt qud trinh xir Iy COD
trong qud trinh khoi dong.

3.2.2. Qud trinh thich nghi véi méi truong c6 dé mudi tang dan

| X Loai COD — D¢ mubi |

é 100 15

8 95 12 3
© . &
2 90 9 =
2 =
Z =
Z g0 - 3

@

= 75 T T T T T T T T T T T 0

12 16 20 24 28 32 36 40 44 48 52 56 60
Thoi gian thi nghiém (ngay)

Hinh 5. Thay déi hiéu qua xir [y COD trong qud trinh thich
nghi voi moi truong co do mudi tang dan.

Sy thay d6i hiéu suat xir Iy COD khi cho thich nghi véi méi trudng c6 d6 mudi
tang dan tir 3 %o 1én 15 %o dwoc biéu dién ¢ hinh 5. Khi bom méi truong c6 do mudi
3 %o vao bé, hiéu suit loai COD giam di r0 rét, tu gﬁn nhu 100 % xuéng con trung binh
92,5 %. Sau d6, & cac d6 mudi 6-12 %o, hiéu suét xir Iy COD c6 chiéu huéng giam nhe,
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va v6i dd mubi 15 %o, mirc giam nhiéu hon. Gia tri trung binh cua hi¢u suét loai COD &
cac d6 mudi 6, 9, 12 va 15 %o tuong tmg 13 94.3; 92,9; 92,0; va 87,3 %.

So v6i truong hop thich nghi dang mé, hi¢u qua xt Iy COD dang lién tuc & do
mubi cao nhat 15 %o dat cao hon. Nhu vay, trong diéu kién ché do dong lién tuc, bun
hoat tinh da dat dugc muc dd thich nghi cao hon. Voi ché do dong lién tuc, vi sinh vat
duoc tiép xuc lién tuc véi dong co chat méi, néng d6 6n dinh, trong khi & dang mé néng
d6 co chat giam dan ¢ mdi chu ky mé.

4. Két luin

Két qua nghién ctru cho thay rang c6 thé lam thich nghi bun hoat tinh véi diéu
kién méi truong c6 mudi cao dé tmg dung vao xur 1y nudc thai nudi trong thuy san. O
diéu kién thich nghi dang mé, néu cho tiép xuc voi moi trudng c6 d6 mudi ting dan s&
cho két qua tot hon khi cho tiép xtc tir ddu voi méi trudng co6 d6 mudi cao (OUR giam
20 % va 39 %, hiéu suat loai COD dat 72 % va 68 % tuong ung sau 31 ngay & d6 mudi
15 %o). Khi thich nghi & diéu kién dong lién tuc trén bé phan tng kiéu SAFB v4i moi
truong co do mubi tdng dan, két qué thich nghi tdt hon v4i hiéu suét loai COD dat
87,3 % & do mudi 15 %o va thoi gian luu 12 h (tng véi tai trong hitu co 0,43 kg-
COD/m’/ngay). Nghién ctru sir dung bun dé thich nghi cho xir Iy nudc thai nudi trong
thity san thyc dang duoc tiép tuc tién hanh va két qua s& duoc cong bd trong bai bao sau.
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ACCLIMATION OF ACTIVATED SLUDGE TO SALINE CULTURE MEDIUM
TOWARDS TREATMENT OF AQUACULTURAL WASTEWATER

Phan Thi Hong Ngan, Huynh Thi Phuc, Pham Khac Lieu
College of Sciences, Hue University

SUMMARY

In this paper, results from experiments of acclimation of activated sludge to saline
culture medium are presented. Two types of acclimation experiment were carried out including
batch and continuous flow modes. In the batch mode, activated sludge was cultured with
different salinities-constant media or with a salinity-increasing medium. The oxygen uptake rate
(OUR) was used for the evaluation of the sludge activity. The salinity-increasing method gave
better results with a decrease by 20% in OUR in comparison with reference samples and 72%

COD removal efficiency at the salinity of 15%o. In the continuous mode, in which a submerged
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aerated fixed bed reactor was used, the acclimation of biomass was better than the batch mode
with a COD removal efficiency of 87,3%. The acclimated sludge may be used for the treatment

of aquacultural wastewater having a salinity of about 15 %o.

Key words: activated sludge, salinity, aquacultural wastewater, acclimation.
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