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ABSTRACT

The study focus on proper design and operation parameters of high-
performance adhesion growth processes to treat aquatic products
processing wastewater. With the organic loading rate of 2.06 g BOD/
m?.day? (based on biofilm area), 5-hour hydraulic retention time, after
being treated with the three-stage rotating biological contactor and 30-
minute static sediment, all effluent concentration of COD, BODs, N-
NH.*, TP, SS were met the discharge standard of QCVN 11-MT:2015/
BTNMT (column A). When operating with the organic loading rate of 2.4
g BOD/ m2.day?, the hydraulic retention time of 4 hours, the effluent
concentration of COD, BODs, N-NH4*, TP, SS were reached column A of
the standard of QCVN 11-MT:2015/BTNMT, while TP was 10.83 mg/L
only reached column B of the standard. Thus, the three-stage aerobic
rotating biological contactor can be used to treat aquatic products
processing wastewater reaching column A of the QCVN 11-MT:2015/
BTNMT at 5-hour retention time, and loading organic matter is 2.06 g
BOD/m?2.day™.

TOM TAT

Nghién ciru nham thiic day ing dung quy trinh tang trwdng bam dinh d@é
Xir Iy nueéc thai thay san thong qua khao sdt cdc théng sé thiét ké va van
hanh phit hop. Véi tdi nap chdt hitu co' 2,06 g BOD/m?ngay™ (tinh theo
dién tich mang sinh hoc), thoi gian luu nuoc 5 gio, nuoc thai sau xu Iy
bang Iong quay sinh hoc ba bdc va ling tinh 30 phiit ¢é nong do cac chat
é nhiém giam Xuong dat QCVN 11-MT:2015/BTNMT logi A. Khi vgn
hanh véi tdi nap chat hitu co la 2,4 g BOD/m2.ngay™, thoi gian heu nwéce
4 gio, n5ng dé COD, BODs, N-NH4*, TP, SS ciia nudc thai dau ra dat
cot A QCVN 11-MT:2015/BTNMT, riéng TP la 10,83 mg/L chi dat cét B
theo quy chudn. Nhu vay, |0ng quay sinh hoc hiéu khi ba bdc cé thé ding
dé xir Iy nuoc thai ché bién thuy san dat cét A QCVN 11-MT:2015/
BTNMT ¢ thoi gian luu nwéc 5 gio, va tdi nap chat hiu co la 2,06 g
BOD/m? ngay™.

Trich dan: Lé Hoang Viét, Lam Chi Bao, Phan Thi Kim Hién va Nguyér} Vo Chau Ngén, 2019. Panh gia
hiéu qua xu ly nudc thai thuy san cta 16ng quay sinh hoc hiéu khi ba bac. Tap chi Khoa hoc
Truong Pai hoc Can Tho. 55(6A): 18-28.
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1 PAT VAN BE

Viét Nam c6 lanh hai rong l6n va hé thong song
ngoi day dac tao thuan lgi cho khai thac va
nudi trong thuy san, thuc day nganh ché bién thuy
san phét trién tro' thanh nganh kinh t& miii nhon.
Nam 2017, tong san luong thuy san dat hon 7,28
triéu tin, ting 5,6% so v6i nam 2016 (VASEP,
2017). Tuy nhién do dic thu sir dung mét lugng
Ién nudc cho san xuat, nudc thai thiy san phat sinh
ra nhiéu véi nong do cac chat 6 nhidm cao: COD
dao dong trong khoang 1.000 - 1.200 mg/L, BODs
vao khoang 600 - 950 mg/L (Lam Minh Triét va
ctv., 2008). Véi dic diém trén nuéc thai thiy san
phu hop dé xtr Iy bang phwong phap sinh hoc,
trong d6 bé bun hoat tinh dugc s dung phd bién
nhat (Nguyén Thé Bong va ctv., 2011). Tuy nhién,
viéc ung dung bé bun hoat tinh c6 nhuoc diém 1a
chi phi dau tu cao, ton nhiéu dién tich, van hanh
phiic tap, ton nhiéu nang luong (Grady et al.,
1999). Chinh vi vay, can c6 cic cong nghé xu Iy
nuéc thai don gian hon, it ton nang luong, it tén
dién tich va dong thoi co hidu qua xir 1y cac chat 6
nhiém cao dé da dang hoa cong nghé xir 1y.

Dia tiép xtic sinh hoc (hay con goi la dia quay
sinh hoc) 1a cong nghé xtr 1y nudc thai bang vi sinh
vit theo dang ting trudng bam dinh, duoc lip dat
déu tién ¢ Tay Pirc vao nam 1960 (Tchobanoglous
and Burton, 1991). Hién nay, dia quay sinh hoc
dugc sir dung kha phd bién ¢ cac nudc tién tién,
nhung con it dugc ap dung tai cac nudc dang phat
trién do chi phi nhap cac khéi dia nay kha cao, phu
thugc vao nha san xuéat. Dé ha gia thanh va don
gian hoa viéc ché tao, di co nhitng nghién ctru bién
thé dia quay sinh hoc thanh 16ng quay sinh hoc dé
dé dang 4p dung vao thyc té. Long quay sinh hoc
dugc cau thanh tir 1dng ludi bén trong chira cac gia
thé ban phd bién trén thi trudong, dé vi sinh vat
(VSV) bam vao tao thanh 16p mang sinh hoc va
phan hiy cac chit 6 nhiém (Sirianuntapiboon,
2006). Nhitng nhém VSV dugc ghi nhan hién dién
trong qua trinh xir Iy bang 1ong quay sinh hoc gom
c6 cac nhom Nitrosomonas europaea/eutropha,
Nitrospira trong nudc thai giau dam ammonia
(Egli et al., 2003); va cac nhom a-, B- va &-
Proteobacteria trong nudc thai chira phenol (Duque
et al., 2014).

Nghién ciru nay duoc tién hanh nhim xac dinh
cac thong s6 thiét ké va van hanh 16ng quay sinh
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hoc hiéu khi ba bac cho nuéc thai dau ra dat
QCVN 11-MT:2015/BTNMT cot A, da dang hoa
c4c loai hinh xur 1y nuéc thai thuy san dé ting su
lya chon cho cac nha may, gop phan vao viéc bao
v€é moi truong.

2 PHUONG PHAP VA PHUONG TIEN
NGHIEN CUU

2.1 Dbi twong nghién ciu

Dbi twong nghién ciru 1a nude thai ché bién tom
clia Cong ty TNHH Hai san Viét Hai (qudc 16 1A,
x4 Long Thanh, huyén Phung Hiép, tinh Hau
Giang). Nudc thai duoc ldy tai hd thu nudc tap
trung trude khi dua vao hé thong xir 1y, thoi gian
lay nuéc tir 8 gio dén 10 gid budi sang va chiéu tir
2 gid dén 3 gio 30 phat. O nhiig thoi diém nay,
cong nhan dang tién hanh so ché nguyén liéu nén
nong do chat 6 nhiém cao so véi nhiing thoi diém
khac, do d6 néu sir dung nudc thai nay tién hanh
thi nghiém trén mé hinh s& tang d6 tin cay khi ap
dung ngoai thyc té.

Nghién ctru dugc thuc hién trén mé hinh 15ng
quay sinh hoc quy md phong thi nghiém trong thoi
gian tir thang 8/2018 dén thang 11/2018.

2.2 Phuwong ti¢n, thiét bi thi nghiém

2.2.1 Mo hinh thi nghiém

Mb hinh dugc thiét ké phan énh day du duoc
hoat dong cta mot hé thong thuc té, dong thoi hé
thong phai dam bao phu hop véi kha ning vén
chuyén nuoc théi. Mb hinh duoc ché tao Vi phén
bé lam bang sat, phan long quay duoc ché tao bang
ludi kem.

Ngqa‘li ra mot sé thiét bi khac ciing duoc su
dung dé van hanh mé hinh:

— Thiét bi truyén dong: 1am quay 1ong vai toc
d6 quay 4 vong/phut.

- May thoi khi: 01 may cong suat 80 W du
phong dée cung cap khi cho ngéan dau tién khi thiéu
khi.

— Binh Mariotte: 01 binh thé tich 120 L dé
dan nuéc sau lang vao mo hinh thi nghiém.

— Thung phuy: 01 thing thé tich 220 L ling
so bd nuéc thai dau vao.
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Bang 1: Kich thwéc thiét ké ciia mé hinh 16ng quay sinh hoc

Thong s6

Cong thirc Gia tri

Kich thuwéc mi ngdn ciia mo hinh

Chiéu dai x rong x cao

500 x 320 x 270 mm

Rlngin X Llngin X Hcao

Chicu sau hoat dong bé Haa 175 mm
Chiéu cao phan mét thoang Hmt 95 mm
Thé tich hoat dong cua 1 ngan V ingin 25,25 L

Kich thuwéc téng Ciia mé hinh

Chiéu dai x rong x cao

Lbs % Rpé % Heao 972 x 500 x 270 mm

Thé tich hoat dong toan bé Via = Vingan % 3 75,75 L
Kich thwéc ciia long quay
Buong kinh 1ong quay Disng 280 mm
Chicu dai 1 16ng quay Lisng 440 mm
The tich 1 1ong quay V1.Iéng 27,1L
Thé tich tong 3 long quay ciia mo hinh V = Viiéng X 3 81,3L
Do ngap nudc caa long quay - 35%
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MAT BANG LONG QUAY SINH HOC

MAT CAT ¢-¢ LONG QUAY SINH HOC

TRUC QUAY
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MAT CAT A-ALONG QUAY SINH HQC

MAT CAT B-B LONG QUAY SINH HOC

Hinh 1: Thiét ké mé hinh 16ng quay sinh hoc sir dung trong thi nghiém

2.2.2 Logi gid thé sir dung trong mé hinh

Biochip duoc lya chon tién hanh thi nghiém dya
trén tinh san co6 va chi phi chap nhan duoc.

Trong nghién ctru nay, cac loai gia thé K3 va
Bang 2: Thong so ky thuat cia cac loai gia thé sir dung trong nghién ciru

Gia thé Biochip K3
buong kinh (mm) 22 25
bo day (mm) 08-1,2 10
Dién tich bé mit riéng (m?/m?) 3.000 510
Trong lugng riéng (kg/m?3) 170 68
Vit liu PE nguyén chit Nhya HDPE

(Nguén: Céng ty Méi trwong Nguyén Thity, 2018; Céng ty TNHH H@p Xanh, 2018)
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Bang 3: Cac thong s6 k¥ thuat ciia gia thé bd tri trong mé hinh thi nghiém

% . asX ez g1 X A . Gia tri Tong
Pic diém gia thé Cong thirc Bacl Bac2 Bac3 3bac
Phin trdm thé tich chiém chd (%) _ ~80 ~78 ~80 -
Thé tich gia thé trong long quay (L) K =% % Viing 21,7 203 217 63,7
Do rong cua gia thé B = Viwse / Vea 82% 80% 82% -
Tong dién tich bé mat gia thé (m?) S =K X Apg mit rieng gid thé 11,1 609 111 831
Phan tram d6 ngap cua long quay (%) 35-40 35 35 35 -
Thé tich gia thé ngap trong nudc (L) N =35% X Viiing 9,49 949 949 2847
Thé tich chiém chd cua gia thé trong nu6c (L) Vaiamé cc= N x (100 - B) 1,71 1,9 171 532
Thé tich nudc trong bé khi cé gia thé (L) G = Vingin - Vehibmensnuoe 23,54 23,35 2354 70,43

2.3 Céc buéc tién hanh trén mé hinh thi
nghiém
2.3.1 Tao mang sinh hoc trén gid thé

Trudc tién, 16ng quay duoc van hanh voi nudc
thai thay san ciia Cong ty Viét Hai dé tao I6p mang
sinh hoc cho gia thé. Sau khi van hanh mét thoi
gian, néu thiy gia thé c6 mau nau nhat va dung tay
SO ¢ cam giac nhat chang to 16p mang sinh hoc da
hinh thanh. Panh gia kha ndng hoat dong cua mang
sinh hoc sau khi nudi bang cach theo ddi chi tiéu
COD cua nudc thai diu vao va dau ra trong 5 ngay
lién tiép. Sau khi tao mang sinh hoc trén gia thé,
tién hanh thi nghiém chinh thtrc, danh gia hiéu qua
Xt ly thong qua cac thong sé 6 nhiém pH, SS,
COD, BODs, TKN, N-NHs*, N-NO3, TP, téng
Coliform.

2.3.2 Cdc budoc tién hanh thi nghiém trén mé
hinh

X Iy so bg nuwéc thai dau vao

Nuéc thai ché bién tom co néng do COD,
BODs, chit rin lo ling, téng ni-to va tong phdt-
pho cao. Riéng qua trinh 16t vo, ngit dau tom tao
nén mot lwong 16n chét thai rin kho thu gom nén
lAn vao nudc thai (Nguy@n Thé Bong va ctv.,
2011). Do d6, can c6 bién phap xt 1y so cap dé lam
giam cac chat 6 nhiém c6 kha nang lang truge khi
dua vao md hinh. Nudc thai sau khi mang vé dugc
tién hanh xir 1y so cip bang phuong phap ling tinh
trong bdn chira trong 30 phit.

Thi nghiém dinh hiéng xdc dinh moc thoi gian
luu nuoc

Sau khi mang sinh hoc da phat trién, lay nuéc
thai ché bién tdm veé van hanh trong 3 ngay lién tuc
Vi thoi gian luu nude da chon. Dya vao thong so

21

thiét ké hé théng xt ly nuéc thai bang dia quay
sinh hoc theo Tchobanoglous and Burton (1991) va
dua vao ddc diém thanh phan tinh chit nuéc thai
ché bién thay san ctia Cong ty TNHH Hai san Viét
Hai, chon méc thoi gian lwu nude phi hop dé tién
hanh thi nghiém dinh hudng. Trong thi nghiém
dinh hudng, chi phan tich chi tiéu COD dau vao va
dau ra, néu COD dau ra dat QCVN 11-
MT:2015/BTNMT thi muc thoi gian lwu nudc
duogc chon s& duoc tién hanh lam thi nghiém chinh
thic, néu COD chua dat thi ting thoi gian luu da
chon 1én va tiép tuc 1am thi nghiém dinh huéng.

Tién hanh thi nghiém chinh thirc

Tu thi nghiém dinh hudng xac dinh thoi gian
lwu nude phu hop cho 1ong quay sinh hoc, tién
hanh thi nghiém chinh thic trén m6 hinh véi thoi
gian luu chon dugc. Tién hanh 14y miu nuée dau
vao va dau ra cia mé hinh lién tuc trong 3 ngay dé
xéac dinh ndng do cac chat 6 nhiém chi yéu va danh
gi4 hiéu qua xir Iy. Céc théng s 6 nhidm tién hanh
theo ddi ¢ dau ra gom cé pH, SS, COD, BOD:s,
TKN, N-NH,*, N-NOs~, TP, tdng Coliform.

2.4 Phuong phap va phuong tién phan tich
mau

Nudc thai dau vao va dau ra cia mé hinh dugc
phén tich va danh gia thong qua 7/10 chi tiéu cua
QCVN 11-MT:2015/BTNMT gom pH, SS, COD,
BODs, TP, N-NH,*, tong Coliform. Bén canh do,
nghién ctru con phan tich thém cac chi ti€éu N-NOs”
va TKN dé giai thich cho qua trinh chuyén héa
chét hiru co, chi tiéu do duc va chi tiéu van hanh la
DO. Mau nudc thai dwoc phén tich bang cac thiét
bi va dung cu cua cac phong thi nghiém thudc
Khoa Mbéi truong va Tai nguyén Thién nhién -
Trudng Pai hoc Can Tho.
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Bang 4: Phwong phap va phuwong tién phan tich thi nghiém

Chi tiéu Phuong phap phén tich

pH Do tryc tiép bang may (TCVN 4559:1988)

DO Do truc tiép bang may (TCVN 4564:1988)

Do duc SMEWW 2130B

SS TCVN 6625:2000 (1SO 11923:1997)

COD Phuong phap Picromate dun hoan luu kin (TCVN 6491:1999)
BODs Phuong phap Winkler cai tién, SMEWW 5210B (TCVN 6001-1:2008)
TP SMEWW:4500- P

TKN TCVN 6638:2000

N-NO3z EPA-353.2

N-NH4* Phuong phép tric phd tu dong TCVN 5988:1995 (1SO 5664-1984)

Tong Coliform

Phuong phap MPN (1SO 9308-2:1990)

3 KET QUA VA THAO LUAN
3.1 Tinh chit nwéc thai thi nghiém

Nham nhan biét tinh chét nudc thai ciia Cong ty
TNHH Hai san Viét Hai dé dinh hudng cho cac thi
nghiém, nghién ctru tién hanh 1dy mau nudc thai
lac 8 gio dén 10 gio tai hd thu gom tap trung cua
Cong ty trong 3 ngay lién tuc (tor ngay 21 -
23/8/2018) phan tich ndng do cac chat 6 nhidm.
Két qua phan tich miu nu6c trinh bay trong
Bang 5.

Nudc thai khi lay c6 nhiéu can lo ling, chét rén
¢6 kich thudc 16n, c6 mui hoi,... do d6 truge khi
bom vao binh Ma-ri-6t nuéc thai can duoc ling
tinh trong 30 phut dé loai bo nhiing chat ran co
kich thuéc I6n tranh bi nghet van, duong dng, may
bom.

Béang 5: Thanh phén 6 nhim cia nwéc thai thi

nghiém
Chi tiéu Pon vi Gia tri (n = 3)
pH - 6,87 +0,12
DO mg/L 0,83 £0,21
Do duc NTU 66,71 £ 6,66
SS mg/L 131,4 £23,80
BODs mg/L 507,3 £ 38,72
COD mg/L 972,3 £50,02
N-NH4* mg/L 34,8 +3,78
N-NOgs mg/L 7,6 £0,57
TKN mg/L 125,1+£3,76
TP mg/L 20,4 +253

Téng Coliform MPN/100 mL 4,5x10%+ 0,14x10*

(Ghi chii: Két qua trinh bay la gid tri trung binh = dg
léch chuan)

Gi4 tri pH cta nudc thai 1a 6,87 + 0,12 ndm
trong khoang 6,5 - 8,5 thich hgp cho su hoat dong
cia VSV (Lé Hoang Viét va Nguydn V& Chau
Ngan, 2016). Vi vay, khong can phai diéu chinh
pH ciia nudc thai trude khi dua vao 10ng quay sinh
hoc.
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Nong do SS trung binh khoang 131,4 mg/L (<
150 mg/L) kha thap so Vvéi cac nghién ciru khac, do
trude khi vao hd thu nuéc tap trung, nudc thai da
chay qua nhiéu hd ga nén chat ran di ling di mot
phan. Tuy nhién, & dam bao SS luén phu hop khi
vao hé théng xur 1y sinh hoc can phai dua nudc thai
qua ling dé loai bo bét SS.

Ty 16 BODs/COD = 507,3/972,3 = 0,52 > 0,5
thich hop cho xir 1y sinh hoc (Lé Hoang Viét va
Nguydn V& Chau Ngan, 2016). Nong d6 BODs,
COD kha cao nén can thoi gian luu nude du dai
trong bé sinh hoc dé nong do cac chat hitu co va
céc dudng chat xudng dudi ngudng cho phép.

Ty 1€ BODs: N : P =507,3:125,1: 20,4 =~ 100 :
24,66 : 4,02, du dudng chat cho VSV theo ty 18 tdi
wu cho VSV hiéu khi hoat dong 14 100 : 5 : 1 (Lé
Hoang Viét va Nguyén Vo Chau Ngan, 2016). Tuy
nhién, do lwong N, P cao nén can chon thoi gian
lwu nude va quy trinh xir Iy thich hop dé loai bo hai
loai dudng chat nay.

Nhu vdy, thanh phan va tinh chfflt cua nudc thai
thuy san thi nghiém phu hop dé tién hanh cac
nghién ciu Xt 1y nuwdc thai bang long quay sinh
hoc.

3.2 K&t qua thi nghiém

3.2.1 Thi nghiém dinh huong

Sau 15 ngay van hanh tao mang sinh hoc (10 -
25/8/2018), gia thé chuyén sang mau nau, cham tay
vao gia thé cam thiy nhét ching to 16p mang sinh
hoc da hinh thanh (Hinh 2).

Thoi gian luu nuéc cua dia quay sinh hoc dé
Xuit tir 1,5 dén 4 gio (Tchobanoglous and Burton,
1991). Tuy nhién nudc thai thi nghiém c6 ndng do
6 nhidm rat cao, dac biét 1a dudng chit, do dé can
bé tri thoi gian luu nude dai dé VSV phén hiy cac
chat 6 nhidm. Trong nghién ctru nay chon thoi gian
luu nuéc 5 gio dé lam thi nghiém dinh huéng.
Nudc thai dau vao va dau ra ciia mé hinh dugc thu
trong 5 ngay lién tiép tir ngay 04 - 08/9/2018 nham
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danh gia hoat dong cia mé hinh (Bang 6). Nong do
COD trong nudc thai truéc xir ly dat 885,48 +
29,21 mg/L va trong nudc thai diu ra la 44,28 +
3,4 mg/L. COD cua nudc thai dau ra ¢6 bién dong
nhung déu < 75 mg/L nam dudi ngudng cho phép

Tdp 55, S6 6A (2019): 18-28

xa thai cua QCVN 11-MT:2015/BTNMT. Diéu
nay cho thiy hoat dong cua VSV di 6n dinh va
thoi gian luu ton nudce 1a 5 gio co thé chon dé tién
hanh thi nghiém chinh thuc.

Hinh 2: Gia thé K3 (a) va Biochip (b) truéc va sau khi tao mang sinh hoc

cho phép tir 6 - 9 cia QCVN 11-MT:2015/BTNMT
cot A.

Bang 6: Nong d COD ciia nwéc thai trong thi
nghiém dinh huéng (0 = 5 giov)

Nea COD (mg/L)

gay Dau vao (n = 5) Diu ra (n = 5)
04/09/2018 9115 48,00
05/09/2018 902,7 46,33
06/09/2018 854,9 42,99
07/09/2018 845,4 44,90
08/09/2018 912,9 39,16
Trung binh 885,48 £ 2921  4428+3.4

3.2.2 Két qua xir Iy ciia mé hinh thi nghiém

Thi nghiém dwoc tién hanh véi thoi gian luu
nudc 5 gio tir két qua lya chon & thi nghiém dinh
hudng. Nudc thai sau khi xu 1y ¢6 pH dat 7,47 +
0,12 ting cao hon so v&i nudc thai dau vao (pH =
6,87 + 0,05) do trong qua trinh phan huy, 6-Xy
khuéch tan tir ngoai mang vao bén trong mang lam
luong 6-xy giam dan duéi mac 1 mg/L tao diéu
kién thiéu khi cho qua trinh khtr ni-trat dién ra, ion
NOs bi khtr thanh N> va tao ra alkalinity 1am ting
tinh kiém trong nuéc thai sau xtr ly. C6 thé thiy pH
trong nudc thai tang nhung van nam trong khoang
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Gia tri DO cua nudc thdi sau khi xur 1y tang 1én
cho thay 16ng quay sinh hoc van hanh va cung cap
du 6-xy hoa tan cho VSV. Tdc d6 quay va mat do
gia thé phui hop cho sy x4o tron cua gia thé da dem
6-Xy vao nudc trong 1ong quay va mot phan do khi
qua nhiéu bac, nong d¢ chat 6 nhiém giam, VSV sir
dung khong hét 1am cho DO ting.

Ham lugng SS trong nuéc thai dau vao la
124,87 + 5,05 mg/L, sau khi xtr 1y va liang tinh 30
phut giam con 15,77 + 1,08 mg/L dat QCVN 11-
MT:2015/BTNMT c6t A. Ham luong SS dugc loai
b6 1a do chit rin ddu vao bam vao mang sinh hoc
va dan dugc phan huy thanh cac chét hoa tan va
chit khi. Sau mét thoi gian cin lo ling bam 1én 16p
mang hoc nhiéu, dong thoi lugng sinh khéi ting
lam cho 16p mang sinh hoc day 1én va bong troc ra
khoi gia thé, mot phan lang xuong day bé va mot
phan sé& theo nudc thai ra ngoai bé.

Nong dd COD cua nudc thai dAu vao 12 989,80
+ 21,16 mg/L, sau khi qua qua trinh xt ly giam con
4491 + 4,19 mg/L va dat cot A QCVN 11-
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MT:2015/BTNMT véi hiéu suat loai bé COD la
95,46%. Tuong tu, BODs cua nudc thai dau vao la
506,66 + 5,38 mg/L, sau khi xtr Iy giam kha nhiéu
con 21,75 + 4,56 mg/L va dat QCVN 11-
MT:2015/BTNMT cot A véi higu suat loai bo
95,71%. Hiéu qua loai b6 COD va BODs kha cao
1a do cac chat hitu co c6 kha nang phan huay sinh
hoc bi cac VSV trong mang sinh hoc phan huy chat
hiru co tao thanh cac chat khi, ddng thoi VSV ddng
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hoa céc chat dé tong hop cac té bao méi. Chét hitu
co kho phan hiy sinh hoc bi hip phu trén mang
sinh hoc va két hop hap phu cac chat hiru co kho
phan huy sinh hoc & dang chit ran lo limg lén
mang lam cho gia tri COD va BODs giam. Ngoai
ra, cdc VSV ni-trat hda va khtr ni-trat trén mang
cling sir dung mot phan chét hitu co cho hoat dong
cua chung. Sau do, mang bong tréc theo nudc ra
ngoai va dugc loai bo bang phuong phép lang.
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o
o
o

100
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log)
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o

Trude xu ly
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Hinh 3: Nong dd cic chi tiéu trong nwéc thai trweéc va sau khi xir Iy (0 = 5 gio)

Nong d6 TKN cta nuéc thai dau vao 1a 126,39
+ 3,57 mg/L nhung trong nudc thai dau ra giam
nhidu con 20,40 = 2,35 mg/L. Nong d6 N-NH,*
trong nudc thai dau vao 1a 18,73 + 2,53 mg/L va
dau ra giam con 6,06 + 1,77 mg/L. Nong do TKN
va N-NH,* cua nuéc thai dau ra thip hon nhiéu so
V6i nuéc thai dau vao, trong khi d6 N-NOj ting
(ter 5,07 + 0,90 mg/L 1én 14,27+1,27 mg/L) chung
t6 cac chat hiru co da chuyén hoa thanh N-NH4* va
sau d6 bi 6-xy héa chuyén thanh N-NOsz. Tuy
nhién, lugng ni-trat tang 1én khong tuong xung voi
TKN, va N-NH4* da giam chang to qua trinh khir
ni-trat dién ra boi cac VSV thiéu khi & 16p bén
trong mang sinh hoc da gitip loai bo mot phan N-
NOs tao ra. Thong s TKN, N-NOs khéng co
trong quy chuan xa thai QCVN 11-
MT:2015/BTNMT nén hai chi tiéu nay ding dé
danh gia sy chuyén hoa dam hitu co trong nuéc
thai.

Nong d6 TP cua nudc thai diu vao kha cao
20,00 + 1,47 mg/L va trong nudc thai dau ra giam
con 8,23 + 0,12 mg/L véi hiéu suét loai bo 58,83%.
Nong d6 TP trong nudc thai dau ra giam 1a do
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VSV di sir dung phét-pho trong nuéc thai dé tong
hop té bao moéi, duy tri sy song, du trir va van
chuyén nang luong. Chi tiéu TP sau xir 1y dat quy
chuan cot A theo QCVN 11-MT:2015/BTNMT.

Téng Coliform dugc phén tich dé danh gia kha
ning loai bo vi khuan bang 1dng quay sinh hoc,
trong thyc té sau cong doan xtr 1y sinh hoc, nude
thai con phai qua bé khr tring méi dugc thai ra
moi truong nén nghién ciru khong so sanh chi tiéu
nay véi quy chuin. Tong Coliform trong nudc thai
dau vao 1a 8x10° + 1,02x10° MPN/100 mL, sau
qué trinh xir 1y giam nhiéu chi con 4,5x10% +
0,24x10* MPN/100 mL (hiéu suat xua ly dat
94,4%). Tong Coliform trong nuéc thai dau vao
giam do su canh tranh véi cac VSV ¢ trong mang
sinh hoc, mot phan bi giit trén mang sinh hoc
khong bi tréi ra ngoai va bi cac nguyén sinh dong
vat sir dung lam thace an.

Tir cac két qua ghi nhan, nhitng diéu kién van
hanh ctia mé hinh 16ng quay sinh hoc hiéu khi ba
bac trong thi nghiém dugc tinh toan va trinh bay
trong Bang 7.
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Bang 7: Théng sé van hanh mé hinh 16ng quay sinh hec ba bac (8 = 5 gi®)

Théng sd Pon vi Gia tri
Thoi gian luu nude 0 gio 5

Bac 1: 1,1
Nong d6 6-xy hoa tan DO mg/L Bac 2:2,2

Bac 3:34
Luu lwgng nap nuée Q m3.ngay* 0,338
Tai nap nudce cho 3 bac m3/m2.ngay* 0,004
Tai nap BOD trung binh ddi v6i bac 1 tinh trén dién tich mang g BOD/m2.ngay™* 12,34
Tai nap BOD trung binh déi v6i 3 bac tinh trén dién tich mang g BOD/m2.ngay™* 2,06
Tai nap COD trung binh déi véi bac 1 tinh trén dién tich bé mit mang g COD/m2.ngay™* 24,11
Tai nap COD trung binh d6i véi 3 béc tinh trén dién tich bé mat mang g COD/m?.ngay™? 4,03
Tai nap BOD trung binh d6i v&i 1ong quay tinh trén thé tich hoat dong ctia bé kg BOD/m3.ngay* 2,43
Tai nap COD trung binh d6i voi 1ong quay tinh trén thé tich hoat dong ctia bé kg COD/m3.ngay* 4,75

Céc thong sb van hanh mé hinh 16ng quay sinh
hoc hiéu khi ba bac ¢ thoi gian luu nuéce 5 gio cho
thay tai nap BOD trung binh di véi bac 1 tinh trén
dién tich mang 1a 12,34 g BOD/m2ngay* thap hon
tai nap dé nghi 17 - 29 g BOD/mZngay™ cua Lé
Hoang Viét va Nguyén V& Chau Ngan (2016). Tuy
nhién, nghién ctru duy tri tai nap nay vi & muac tai
nap thap ma VSV da phat trién nhanh, mang sinh
hoc bam qua nhiéu vao 16ng quay din dén bong
troc va anh huong dén qué trinh trao ddi khi bén
trong.

O thoi gian Iuu nuéc 5 gio, tai nap chét hitu co
2,06 g BOD/m2ngay™, sau khi xtr Iy bang mé hinh
16ng quay sinh hoc hiéu khi ba bac, nudc thai dat
QCVN 11-MT:2015/BTNMT cot A & tat ca cac
thong s6 theo doi va thap hon nhidu so véi ngudng
cho phép xa thai trong quy chuan. Nghién ctu
giam thoi gian luu nuoc xudng 4 gio va tiép tuc
tién hanh thi nghiém tiép theo nhim danh gia xem
6 thoi gian luu nude nay nuéc thai dau ra con dat
quy chuan hay khong.

3.2.3 Két qua vdn hanh mé hinh thi nghiém
khi giam thoi gian lwu nuwéc

O thoi gian luu nuéc 4 gio, ldy mau nudc thai
dau vao va dau ra ciia mo hinh phan tich cac chi
tiéu can theo doi liic 8 gid sang hang ngay tir ngay
26 - 28/9/2018 (Hinh 4). Nudc thai sau xu ly c6 gia
tri pH va DO ting so v&i nudc thai dau vao. Mac
di pH nuéc thai sau xir Iy ting nhung van nam
trong khoang cho phép tir 6 - 9 theo coét A cua
QCVN 11-MT:2015/BTNMT. Nguyén nhan lam
cho pH, DO ting duoc trinh bay twong tuw phan
thao luan vé két qua xir Iy ciia mé hinh 16ng quay &
thoi gian luu nuge 5 gio.

Ham lugng SS trong nuéc thai dau vao la
104,67 + 3,01 mg/L, trong nuéc thai dau ra cua
giam con 20,33 £ 1,89 mg/L va dat loai A theo
QCVN 11-MT:2015/BTNMT. Nguyén nhan lam
giam lugng SS dugc trinh bay tuong tu ¢ phan giai
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thich két qua xu 1y cia moé hinh & thoi gian luu
nudc 5 gio.

Nong do COD trong nudc thai dau vao kha cao
908,97 £+ 37,27 mg/L, sau khi qua xtr ly giam con
con 68,19 + 3,16 mg/L dat hiéu suat loai bo
92,50%. Tuong tu, néng dd6 BODs trong nudc thai
dau vao c6 sy bién dong kha cao 475,44 + 35,68
mg/L, nhung trong nuéc thai dau ra giam con
27,14 + 1,01 mg/L va dat hiéu suat loai bo 94,30%.
Ca hai gia tri BODs va COD sau khi xir Iy déu dat
loai A theo QCVN 11-MT:2015/BTNMT. C¢ thé
thiy ¢ thoi gian luu nuéc 4 gio, hiéu suat xu 1y
BODs va COD cuia md hinh thap hon so vé6i ¢ thoi
gian luu nuée 5 gio, diéu nay 1a do thoi gian ton
lwu va phan huy cac chét hitu co cia VSV ngin
hon.

Nong d6 TKN trong nudc thai dau vao kha cao
128,94 + 2,71 mg/L nhung trong nudc thai dau ra
giam nhiéu con 27,34 + 1,20 mg/L. Nong do N-
NH,* trong nudc thai dau vao tuong dbi cao 17,87
+ 0,94 mg/L, dau ra giam chi con 9,68 + 0,55
mg/L; trong khi ndng d6 N-NO3 ting 1én 16,53 +
0,90 mg/L. Sau xir Iy ndng d6 cua cac chi tiéu nay
déu dat cot A theo QCVN 11-MT:2015/BTNMT
véi higu suét loai bo N-NH,* 1a 45,8% va TKN la
78,8%. Hiéu suat xir Iy TKN, N-NH4* ciia mé hinh
& thoi gian luu 4 gio thip hon so véi & thoi gian
luu nuéce 5 gio.

Nong d6 TP trong nudc thai dau vao kha cao
18,35 + 0,95 mg/L, & dau ra giam xubng con 10,83
+ 0,88 mg/L véi hiéu suit loai bo 40,96%. Tuy
nhién, nong d6 TP trong nudc thai dau ra chi méi
dat cot B theo QCVN 11-MT:2015/BTNMT.
Nguyén nhan 1a do giam thoi gian luu nudc, kha
nang xir Iy va phan hay cac chat 6 nhiém c6 trong
nudéc thai cua VSV ciing ngén hon, khong dam bao
thoi gian dé cac VSV trong mang sinh hoc hap phu
va tdng hop cac té bao mai.
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Hinh 4: Nong dd cic chi tiéu trong nwéc thai truéc va sau khi xir Iy (0 = 4 gio)

Mat d6 Coliform trong nudc thai dau vao la
2,73x107 £ 0,29x10” MPN/100 mL, sau khi xu 1y
da giam nhiéu con 9,03x10* £ 0,52x10* MPN/100
mL véi hiéu suat xa 1y 99,67%. Tong Coliform
giam so véi dau vao 1a do vi khuan bj gitr lai mot
phan trén mang sinh hoc khong bi tréi ra ngoai;

ching bi cac nguyén sinh dong vat st dung lam
thire an; va do su canh tranh véi cac VSV.

Tir cac két qua ghi nhan, nhimg diéu kién van
hanh ctia m6 hinh 1ong quay sinh hoc trong thi
nghiém dugc tinh toan va trinh bay trong Bang 8.

Bing 8: Cac thong sé van hanh mé hinh 16ng quay sinh hoc ba bac (0 = 4 gid)

Théng s6 Pon vi Gia tri
Thoi gian luu nude () gio 4
. Bac1:1,0+0,10
Nong dg 6-xy hoa tan (DO) mg/L Bac 2:2,2+0,11
Bac 3:3,4+0,16

Luu lugng nap nuéc (Q) m3.ngay 0,42
Tai nap nuoc cho 3bac m3/m?.ngay* 0,005
Tai nap BOD trung binh doi véi béc 1 tinh trén dién tich mang g BOD/m?.ngay™ 14,4
Tai nap BOD trung binh do6i véi 3 bic tinh trén dién tich mang g BOD/m?.ngay™? 2,4
Le;lnr;gap COD trung binh d6i véi bac 1 tinh trén dién tich bé mat g COD/MZ.ngay: 27,51
;a;nr;ap COD trung binh d6i véi 3 bac tinh trén dién tich bé mat g COD/M2ngay™: 46
Tai nap BOD trung binh d6i véi long quay tinh trén thé tich hoat kg BOD/m?.ngay: 2.84

dong cua bé

Tir céc théng s van hanh mé hinh 16ng quay
sinh hoc hiéu khi ba bac ¢ thoi gian luu nuéc 4 gio
cho thay tai nap BOD trung binh déi véi bac 1 tinh
trén dién tich mang 1a 14,4 g BOD/m?.ngay? thép
hon tai nap 17 - 29 g BOD/m2.ngay™ theo ghi nhan
ciia Lé Hoang Viét va Nguyén Vo Chau Ngan
(2016). Nghién ctru duy tri tai nap nay vi ¢ tai nap
thip ma VSV di phat trién nhanh, mang sinh hoc
bam qué nhiéu vao 1dng quay tuong ty nhu ¢ thoi
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gian luu nudc 5 gio dan dén bong troc va lam anh
hudng dén qua trinh trao d6i khi bén trong.

Khi giam thoi gian luu nuée xudng con 4 gio,
tai nap trung binh tinh trén dién tich bé mat mang
sinh hoc 1a 2,4 ¢ BOD/m2ngay™? thi cac chi tiéu
pH, SS, COD, BODs, N-NH4* trong nudc thai thay
san dat loai A theo QCVN 11-MT:2015/BTNMT;
riéng chi tiéu TP chi dat loai B. Trong khi d6, nong
d6 cua cac chi tiéu N-NH4*, BODs va COD trong
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nudéc thai dau ra da tién sat t6i ngudng cho phép Xa
thai theo QCVN 11-MT:2015/BTNMT (cot A) lan
luot 13 9,68 mg/L; 27,14 mg/L va 68,19 mg/L nén
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Hinh 4: Nworc thai thi nghiém ¢ thoi gian lvu nwéc 5 gio (trai) va 4 gio (phai)
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nghién ciru khong tién hanh cac thi nghiém voi thoi
gian luu nuéc ngan hon.

Ghi chii: (a) dau vao, (b) dau ra, (c) dau ra sau ldng tinh 30 phiit

4 KET LUAN VA KIEN NGHI

Vé6i nuée thai dau vao c6 nong d6 COD la
989,80 + 21,16 mg/L, BODs la 506,66 = 5,38
mg/L, TP dat 20,00 + 1,47 mg/L, TKN la 126,39 +
3,57 mg/L; 1ong quay sinh hoc van hanh véi thoi
gian luu nuéc 5 gio, tai nap chit hitu co trung binh
tinh trén dién tich bé mat mang sinh hoc 1a 2,06 g
BOD/m2.ngay, nuéc thai dau ra sau khi ling tinh
30 phut c6 céac chi tiéu pH, SS, COD, BODs, N-
NH4*, TP dat QCVN 11-MT:2015/BTNMT cot A.
Khi van hanh mé hinh ¢ thoi gian luu nudc 4 gio,
tai nap trung binh tinh trén dién tich bé mat mang
sinh hoc 13 2,4 g BOD/m?.ngay™, nuéc thai sau X
1y chi dat c6t B cuia QCVN 11-MT:2015/BTNMT
do céc thong sb pH, SS, COD, BODs, N-NH4" dat
cot A, nhung thong s TP chi dat loai B theo
QCVN 11-MT:2015/BTNMT. Két qua van hanh
trén mo hinh 16ng quay sinh hoc hiéu khi ba bac
cho thiy cong nghé nay c6 thé dwoc (tng dung nhu
mot cong doan xur 1y sinh hoc trong hé thdng xir 1y
nudc thai ché bién thay san.

Trong trudng hop xur 1y thuc té, viéc van hanh
khé dat hiéu suat xir Iy twong duong véi két qua
clia mo hinh trong phong thi nghiém do ldng quay
sinh hoc con bi anh huéng boi cac yéu to moi
truong xung quanh khac. Vi vy, dé dam bao hiéu
qua hoat dong cua bé nén chon thoi gian luu nude
5 gio hodc cao hon dé xur 1y nuée thai thiy san.

Qua4 trinh van hanh 16ng quay sinh hoc s& san
sinh ra khi sinh hoc (biogas) véi ham lwgng CHa
cao 1a mot trong nhimg khi thanh phan giy hiéu
g nha kinh néu xa thai tryc tiép vao méi truong.
Chu dau tu c6 thé tan dung san luong biogas nay
dé phuc vu cho cac nhu cau ning luong.

27

Nén tién hanh thém céc nghién ciru xir Iy nuéc
thai bang 16ng quay sinh hoc trén cac loai gia thé
khac dé co cac khuyén nghi lya chon nhiing gia thé
phu hop.

C6 thé nghién ciru sir dung mo hinh nay dé xir
1y cac loai nudc thai khac nhau dé tim ra cac thong
s0 thiét ké phu hop véi nhitng loai nudce thai do.
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