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ABSTRACT

The study was aimed to treat medical wastewater reach the national
discharge standard. In this study, the medical wastewater first treated by
the Fenton/ozone reactor, then continuously treated by the submerged
aerated fixed bed bioreactor (SAFB), reactors were tested at the lab-scale
conditions. The treatment efficiency of medical wastewater by the
Fenton/ozone reactor was rather high but the organic residues from
wastewater could not meet the discharge standard of QCVN
28:2010/BTNMT (A column). By continuously treated wastewater by the
SAFB with the hydraulic retention time of 2 hours, the average loading
rate of 0.723 kg BODs/m>.day, the treatment efficiencies of COD, BOD:,
P-PO/ were 56.1%, 65.5%, and 55.0%, respectively. After treated by
Fenton/ozone process combined to SAFB reactor, medical wastewater
met the discharge standard of the QCVN 28:2010/BTNMT (A column).

TOM TAT

Nghién ciru dge thue hién nham tim ra gidi phdp hiéu qua xir 1y mede
thai y té dat tiéu chudn xd thai. Trong nghién ciru ndy, nude thdi y té trude
tién dwoc xir Iy qua bé phan tmg Fenton/ozone, tiép theo qua bé loc sinh
hoc hiéu khi nén ngdp nude, tt ca cac mé hinh xir 1y déu thwce hién & quy
mo phong thi nghiém. Nudc thai xur [y qua mo hinh Fenton/ozone co hiéu
qua logi bé cdc thanh phan é nhiém khd cao nhung nong dé chat hitu co
chua dat tiéu chudn xa thai. Tiép tuc cho miede thai qua bé loc sinh hoc
hiéu khi nén ngap nwdc van hanh ¢ thoi gian luu nudce 2 gio, tai nap trung
binh theo thé tich hoat déng ciia bé la 0,723 kg BODs/m*.ngay, hiéu suat
loai b6 COD, BODs, P-PO/ lan lwot 56,1%, 65,5%, 55,0%. Nudc thaiy
1é sau xir Iy dat yéu cau xd thdi theo QCVN 28:2010/BTNMT (cét A) ¢ tat
ca cdc théng sé 6 nhiém khdo sdt.

Trich dan: Lé Hoang Viét, Nguyén Lam Son, Huynh Luong Kiéu Loan va Nguyén V5 Chau Ngan, 2019.
Nghién ctru xir ly nu6e thai y t€ bang phan ing Fenton/ozone két hop loc sinh hoc hiéu khi. Tap
chi Khoa hoc Truong Pai hoc Can Tho. 55(1A): 14-22.

1 GIOI THIEU

Trong cudc song thuong nhat, nganh y té giit vai
trd quan trong trong viéc cham soc suc khde cong
ddng, diéu tri bénh, bao dam strc khoe cho con ngudi
dé hoc tap va lao dong san xuat. Véi toe do phat trién

nhanh chong cua xa hoi hién dai, cac dich vy cham
soc y té ciing phat trién khong ngimg dé con ngudi
¢6 dugc sirc khoe t6t nhit cong hién cho xa hoi. Bi
d6i v6i cac dich vu y t& ngay mot gia ting, luong
nude thai phat sinh tir cic co sO'y té cling ngay cang
gia ting. Theo Nguyén Thanh Ha (2015), nuéc thai
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y té chira ham luong cin lo ling dao dong tir 75 dén
250 mg/L, BODs dao dong tir 120 dén 200 mg/L,
COD c6 gi4 tri tir 150 dén 250 mg/L, ham lwong N-
NH; phu thudc vao loai hinh co so y té, phosphore
thuong ton tai dudi dang ortho-phosphate (PO4>,
HPO+*, H,POs, H;3POs) hay poly- phosphate
[Na3(POs)e] va P- PO,* hitu co. Ngoai nhimng chat 6
nhiém thong thuong, trong nude thai y té co thé co
nhimg chat ban, khoang va hiru co ddc thi nhu cac
ché pham thude, cac chat khur tring, cac dong vi
phong xa dugce sir dung trong qua trinh chan doan va
diéu tri bénh.

Theo qui dinh mdi co so y té phai c6 hé thong
thu gom, xtr Iy nude thai ddng bo va co hé thdng thu
gom nudc mua chay tran tach riéng véi nude thai tu
c4c khoa, phong. Hé thdng thu gom nudc thai phai
1a hé théng ngdm hodc c6 nap day. Hé thong xir ly
nudc thai phai c6 bé thu gom bin va nudc thai trude
khi thai ra moi truong dép Gmg céc yéu cau theo
QCVN 28:2010/BTNMT - Quy chuan k thuat québc
gia vé nudc thai y té. Theo Nguyén Xuan ‘Nguyén
va Pham Hong Hai (2004), cac bénh vién cip huyén
v6i quy md 50 - 100 giwdong bénh duge xay dung
chu yéu & cac thi trin v6i diéu kién trang bi kém nén
nhiéu co so y té chua lya chon dugc loai hinh cong
nghé xir Iy nude thai phit hop. Néu khéng duoc thu
gom, xur ly dam bao cac quy chuin hién hanh, nudc
thai y té co nguy co gy 0 nhiém, suy thoai cac
ngudn nude tlep nhan, anh hudng dén chét luong
moi truong dat va co thé phat tan cac dich bénh trong
cong dong.

O nudc ta, nude thai y té tir cac bénh vién, tram
y té chit yéu duoc xir 1y hai cp - xtr Iy so bd va xu
1y qua bé loc sinh hoc nho giot, bé bun hoat tinh, quy
trinh AAO hodc nguyén Iy hop khdi. Tuy nhién, cac
hé théng xir Iy ndy van chwa dap ing quy chuin moi
truong hién hanh (Nguyén Thanh Ha, 2015). Nghién
ctru thir nghiém ctia Umadevi (2015) st dung qui
trinh Fenton dé xir Iy nuéc thai y té cho hiéu qua loai
bo6 COD khoang 89,87%. Tuy nhién, theo Tran
Manh Tri va Tran Manh Trung (2006), qué trinh
Fenton sir dung rat nhiéu hoa chat lam cho chi phi
xtr Iy cao, do d6 dé giam chi phi xir 1y ¢6 thé chon
qua trinh Fenton 1am budc tién xir Iy dé giam doc
tinh va tiéu diét cac mam bénh trong nude thai y té,
sau d6 nudc thai s& duoc tién hanh xur 1y sinh hoc.
Hién nay, mot s6 nghién ctru cho thiy viéc két hop
fenon va ozone c6 kha nang lam ting hi€u qua loai
b6 chat 6 nhiém va tiéu diét cic mam bénh
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(Coelho et al., 2009; L& Hoang Viét va ctv., 2018).
Nude thai sau khi xtr 1y so cip s& duogc tiép tuc xir
1y bang qui trinh sinh hoc ting truéng lo ling hodc
tang trudng bam dinh, trong d6 qui trinh sinh hoc
tang tredng bam dinh c6 vu diém hon do hé vi khuén
trong mang sinh hoc thuong c6 hoat tinh cao hon vi
khuan trong bun hoat tinh gitip ting hiéu qua xu ly
nuée thai (Nguyén Vin Phudce, 2007).

Nghién ctru ndy dugc tién hanh trén co s ké
thira cac nguyén ly xur 1y trén nham tim ra giai phap
xu Iy nudc thai y té dé ap dung cho cac co sd y te
tuyén huyén. Ket qua cua nghién ciru s€ cung cap
cac thong so can thiét dé thiét ké hé thong xu ly nude
thai y té dat tiéu chudn xa thai ra ngudn tiép nhan.

2 I:HU’O’N G PHAP VA PHUONG TIEN
NGHIEN CUU

2.1 Déi twong nghién ciru

Céc md hinh thi nghiém duoc bd tri tai phong
Xt 1y nude thuoc B6 mon Ky thuat Moi truong -
Khoa Moi truong va Tai nguyén thién nhién -
Truong Pai hoc Can Tho.

Déi twong nghién ciru 13 nude thai cua Bénh vién
Da khoa huyén Chau Thanh - tinh Hau Giang. Dé
xac dinh néng d6 mot s6 chit 6 nhiém chu yéu nhim
dinh hudng cho céc thi nghiém, nude thai duge lay
tir cong thu gom nudce thai trong khoang tir 7 gio
sang dén 11 gio trua (thoi gian dién ra nhicu nhat
cac hoat dong kham chira bénh) theo kiéu lay mau
t6 hop theo ti 1& luu lugng, mau duoc ldy trong 3
ngay lién tiép dé kiém tra.

_ Nude thai dung dé van hanh cac mé hinh duoc
lay theo ki€u lay mau dgc 1ap vao luc 9 gio sang cua
nhitng ngay tién hanh thi nghiém.

2.2 Phuong tién, thiét bi thi nghiém

Nghién ctru thyc hign trén mo6 hinh bé phan tng
Fenton/ozone, mo hinh bé loc sinh hoc.

Bé phan tmg Fenton/ozone: gém céac bé ¢6 kich
thuge 0,1 m x 0,1 m x 1.5 m (dai x rong x cao),
chiéu cao cong tac 1,2 m. Cac bé dugc trang bi h¢
thong khudy tron (motor, canh khudy) gdm 4 canh
khuay ddng tryc co thé thay ddi van toc tir 0 dén 200
vong/phit. Ngoai ra, con c6 may tao ozone
GENQAO FD 3000 II cong suét 200 - 400 mg/gio
(xuét xta Trung Qudc). Bé duge van hanh theo
nguyén tic bé phan g theo mé (Hinh 1).
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Hinh 1: Bé Fenton/ozone

Bé loc sinh hoc ¢6 gia thé ngap nude: bé loc sinh
hoc nén ngép nude c6 kich thuée 0,15 m x 0,15 m
x 1,2 m (dai x rong x cao) ché tao bang kinh trong
sudt, s6 lwong gia thé dua vao mo hinh 1a 1.800 gia
thé c6 khéi luong 1,224 kg, chiém chiéu cao c6t 0,65
m va c6 tong dién tich bé mit cua gia thé 12 9,18 m2
Bé van hanh lién tuc theo kiéu khi - nudc ngugc
chiéu dugc bd tri sau bé phan Gmg Fenton/ozone
(Hinh 2).

Hinh 3: Gia thé nhua S20-4

Gia thé nhuya sir dung trong nghién clru mua tai
Cong ty TNHH Hop Xanh (SO 37A Phan Xich
Long, phuong 3, quan Phtt Nhudn, thanh pho Ho Chi
Minh).

— Loai gia thé: S20-4

— Duong kinh (mm): ©20*20

— Dién tich bé mat (m%m?): 510
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Hinh 2: Bé lgc sinh hoc hiéu khi nén ngép nwéc
— Khéi lugng dong goi (kg/m?): 68
—  S6 lwong déng goi (gia thé/m?): 100.000

Ngoai ra, nghién ctiru con st dung cac thiét bi
phu tro khac dé van hanh cac mé hinh nhu may théi
khi cung cip oxy, binh Mariotte dé cung cdp nudc
thai ¢ luu lugng 6n dinh.

2.3 Cac budée tién hanh thi nghiém

Thi nghiém duoc tién hanh theo cac budc sau:

— Buwéc 1: Xac dinh thanh phan, tinh chat 6
nhiém cua nudc thai thi nghiém trong 3 ngay lién
tiép dé dinh hudng cho céc thi nghiém.

— Bwéc 2: Van hanh mo hinh bé phan tmg
Fenton/ozone dé xtr Iy nudc thai bénh vién véi thoi
gian phan g va ti 1& H,O, : Fe?" da duoc xac dinh
trong nghién ctru cia cung nhom tac gia (Lé Hoang
Viét va ctv., 2018). Thi nghiém dwoc tién hanh 3 1an
lap lai trong 3 ngdy, mau nudc thai ddu vao va ra
dugc thu thap va phan tich cic thong sé 6 nhidm
nhim danh gid hiéu qua xr 1y ctia phan tng
Fenton/ozone.

Mot trong nhiing yéu cdu dé van hanh qua trinh
Fenton/ozone 1a pH ~ 3. Do nudc thai dugc thu thap
hang ngay phuc vu thi nghiém nén can tién hanh ha
pH cta nudce thai. St dung acid H,SO,4 loang 10%,
dung burret nho dung dich acid vao thung chira nudc
thai. Str dung may do truc tiép do lién tuc gia tri pH
cho dén khi pH gan dat 3 thi dimg cho acid vao, doi
mot khoang thoi gian dé cho pH tuong dwong 3 thi
st dung nudce thai nay 1am thi nghiém.
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— Buwdc 3: Tién hanh xtr Iy nudc thai y té sau
qua trinh xtr Iy Fenton/ozone bang bé loc sinh hoc
hiéu khi nén ngap nudéc.

Giai doan tao thich nghi: song song v&i viéc tién
hanh thi nghiém Fenton/ozone & budc 2, bét dau van
hanh bé loc sinh hoc hiéu khi nén ngép nuéc dé tao
mang sinh hoc trén céc gia thé bang nudc thai sinh
hoat. Khi mang d3 hinh thanh (s tay 1én gia thé c6
cam giac nhon) tiép tyc tién hanh qua trinh thich
nghi mang sinh hoc v6i nudc thai sau xu ly
Fenton/ozone bang cach pha nudc thai sinh hoat voi
nude thai sau xir Iy bang Fenton/ozone theo ti & ting
dan. Pau tién pha véi ti 18 70% nudc thai sinh hoat
va 30% nudc thai da xir Iy & bé Fenton/ozone, tiép
theo 1a 50% nudc thai sinh hoat va 50% nudc thai
dau ra bé phan g Fenton/ ozone, va 70% nudc thai
déu ra bé phan tng Fenton/ozone va 30% nudc thai
sinh hoat vao bé loc sinh hoc dé tao thich nghi. Cudi
cung 1a ding 100% nudc thai dau ra bé phan tng
Fenton/ozone dé cho vao bé loc sinh hoc. Khi thay
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16p mang sinh hoc trén gia thé da hinh thanh c¢6 do
nhét va c6 mau nau nhat thi iy mau phan tich COD
d4u vao va du ra cia mé hinh dé danh gia kha niang
hoat dong on dinh cua hé théng. Néu két qua phan
tich cho thiy ndng d6 COD dau ra caa bé loc sinh
hoc it bién thién ching to mo hinh di hoat dong 6n
dinh. Khi d6, thi nghiém chinh thic dugc tién hanh
va ldy mau phan tich.

Thi nghiém xé4c dinh thoi gian luu thich hop cua bé
loc sinh hoc hiéu khi nén ngap nuéc. Mdc thoi gian
luu nude tién hanh trong thi nghiém xac dinh dya
trén nong do cac chat 6 nhiém tir thi nghiém ¢ bude
2. Nudc thai trude va sau xu 1y dugce phéan tich cac
thong s6 6 nhiém dé danh gia hiéu qua xu 1y ciing
nhu so sanh yéu cu xa thai. Néu nudc thai sau xur
ly dat QVCN 28:2010/BTNMT (cot A) s& tién hanh
thi nghiém tlep v6i thoi gian ton lwu ngén hon, neu
khong dat s& tién hanh thi nghiém véi thoi gian ton
luu cao hon.

Nude thai sau xi Iy
Fenton/G-zon

Vian hanh bé v&i thi
gian lvu d& lya chon

l

Liy méu nuwde phén tich
ddura

dat QCVN
28:2010/BTNMT
—_—

¥
Vén hanh v
lvu thap hon

&1 thon gian

¥
Dénh gia dé chon thai
gian heu thich hop

'

qua

~__

khong dat QCVIN
28:2010/BTNMT
.

¥
Van hanh v thon gian
hru cao hon

!

Danh gia d& chon thai
gian lhru thich hop

Hinh 4: So' db thi nghiém xir Iy nwéc thai biang bé loc sinh hoc hiéu khi nén ngap nwéc

2.4 Phuwong phap va phuong tién phéan tich
miu

Céc thong s6 6 nhidm theo dbi trong thi nghiém
bao gdm pH, SS, COD, BODs, N-NOs", N-NH3, P-
PO.>, téng Coliforms; thém vao d6 théng sb DO
duoc do dac dé theo ddi viéc cap khi cho qué trinh
Xt 1y sinh hoc.
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Bing 2: Phwong phap phan tich miu nuéc

Théng s6 Phwong phap phan tich

pH, DO Do truc tiép bang dién cuc

SS TCVN 6625:2000 (ISO 11923:1997)
BOD:s SMEWW 5210 B

COD TCVN 6491:1999 (ISO 6060:1989)
N-NOs EPA-353.2

N-NH; ASTM - D1426-92

P-PO4* SMEWW:4500-P

TCVN 6187-2:1996 (ISO 9308-

Tong Coliforms 2:1990)
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2.5 Phuong phap xir Iy s6 liéu

~ Céc s6 ligu thu thap va két qua phén tich dugc

tong hop va xur ly thong ké T-test (5%) bang phan
mém MS Excel 2007.

3 KET QUA VA THAO LUAN

3.1 Thanh phin va tinh chit nwéc thai y té
thi nghiém

Nudc thai thi nghiém vé mdt cam quan c6 it can
lo ltrng, rat it dau m&, mau trang duc va khong co

Tap 55, 86 14 (2019): 14-22

mui. Két qua phan tich cac thong s 6 nhidm cia
mau nudc thai y té trong 3 ngay lién tiép dugc trinh
bay trong Bang 3.

Mau nudc thu thap ¢ gia tri pH dao dong tir 7,1
- 7,3 nam trong khoang trung tinh phu hop véi cong
b6 ciia Nguyén Thanh Ha (2015). Néu 4p dung xir
ly Fenton/ozone can phai ha pH ~ 3 dé tao moi
truong thich hop cho phan tng Fenton/ozone
(Umadevi, 2015).

Bang 3: Thanh phén, tinh chit nwéc thai y té thi nghiém

Théng sb Pon vi Nong d¢ 6 nhiém (n = 3) g{;;ﬁ%ic%‘:tg
pH - 7,14+ 0,14 6,5-8.,5
DO mg/L 0,72+ 0,27 -
SS mg/L 99,87 +£1,76 -
BODs mg/L 170,17 +£ 27,93 30
COD mg/L 334,40 + 126,37 50
N-NO3 mg/L 2,32 +1,98 30
P-PO* mg/L 12,80 + 3,04 6
N-NH; mg/L 14.43 = 1.56 5
Téng Coliforms  MPN/100 mL 3,88%10° + 3,910 3.000

Ti s6 BODs/COD = 0,49 < 0,5 ¢6 thé anh hudng
dén cong doan xur 1y sinh hoc (Lé Hoang Viét va
Nguyén V5 Chau Ngan, 2016). Ti1lé BODs: N : P 1a
183,97 : 18,15 : 13,65 tuong duong voi 100 : 9,87 :
7,42; ti 1€ nay dam bao trong nudc thai c6 du dudng
chat cho qua trinh xir Iy sinh hoc phia sau; tuy nhién
lugng P-PO,> twong ddi cao (bénh vién sir dung
nhiéu héa chit giat, chat tay rira trong qué trinh vé
sinh va khr tring) c6 thé tao ra du luong phosphore
gdy hién tuong tao nd hoa cho ngudn tiép nhan.

V6i nhitng dic tinh trén nudce thai y té can phai

dugce xtr Iy so b trude khi dua vao cong doan xur ly
sinh hoc. Dau tién phai ha pH nudc thai xudng tuong
duong 3 dé tao moi truong phan ung thich hgp cho
cong doan Fenton/ozone. Trong thi nghiém nay
H>S04 duoc sir dung dé ha pH xudng nhu da trinh
bay trong phuong phap nghién ctu.

3.2 Két qua thi nghiém

3.2.1 Thi nghiém xit Iy bang mé hinh Fenton/
ozone

Thi nghiém nay duogc tién hanh theo cac diéu
kién dugc trinh bay ¢ Bang 4.

Bing 4: Cac thong so van hanh bé phan ing Fenton/ozone

Théng s6 vin hanh Gia tri Ghi chu

pH 3 Umadevi (2015)

Thoi gian phan Gng 45 phut L& Hoang Viét va ctv. (2018)
Ti 16 H,O; : Fe?* 0,8:1,0 L& Hoang Viét va ctv. (2018)

Nudc thai trude va sau khi xtr Iy qua mo hinh
Fenton/ozone dugc tién hanh do pH, DO va phan
tich cac théng s6 SS, BODs, COD, N-NOs", N-NH3,
P-PO.*, tong Coliforms. Két qua cho thay cac thong
s6 6 nhidm cuia nudc thai thi nghiém déu giam sau
khi xtr Iy bang qua trinh Fenton/ozone (Hinh 5, 6).

Trude khi tién hanh thi nghiém pH duoc diéu
chinh vé 3, sau khi thi nghiém pH ting nhe 1én 3,5
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do qua trinh Fenton tao nén cac gbc OH- hodc tiéu
thu mot it H*, pH chi tang nhe phu hop véi két qua
ctia Jung ef al. (2009). Piéu nay c6 loi cho qua trinh
Fenton/ozone vi néu pH thay d6i qua 16n s& anh
hudéng dén thoi gian ton tai cua H,O, trong moi
truong tor do lam giam hi€u qua cia qua trinh
Fenton/ozone.
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Hinh 5: Cac thong so 6

nhiém hiru co truéc va sau xir Iy bing qua trinh Fenton/ozone

(Két qua trinh bay 1d s6 liéu trung binh + dj léch chudn st.d)

Ham lugng SS trudce xur 1y cao tir 100,04 £ 1,27
mg/L giam con 30,6 £ 2,97 mg/L (hiéu sut xap xi
70%) do mot phan SS bi oxy héa béi qua trinh
Fenton/ozone, con lai do trong qué trinh két tia Fe
(IIT) kéo theo chit rén lo ling xudng. Nong do SS
sau xur ly du diéu kién dé dua vao bé loc sinh hoc
phia sau (SS < 150 mg/L).

Nong d6 chat hitu co trong nudc thai sau xir ly
giam do géc HO- da oxy hoa cac chat hitu co;
trong d6 COD giam tur 450,01 £+ 7,49 mg/L

xudng con 102,44 + 2,90 mg/L, hiéu suét loai
b6 kha cao dat 77,2%. Gia tri BODs sau qua
trinh Fenton/ozone gidm tir 164,35 + 5,44
mg/L xuéng con 63,97 + 1,30 mg/L, hiéu sut
xir 1y 1a 61,1%. Mic du c6 hiéu suat xir Iy kha
cao nhung ham luong chat hitu co con lai
trong nudc thai sau khi xtr Iy bang phan tng
Fenton/ozone cao hon yéu ciu cho phép xa
thai ra ngudn tiép nhan can duoc tiép tuc xir
ly.
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Hinh 6: Nong do dudng chit trde va sau xir Iy bing qua trinh Fenton/ozone

(Két qua trinh bay 1d s6 liéu trung binh + dj léch chudn st.d)

Nong d6 N-NO;™ sau qué trinh Fenton/ozone hau
nhu khong thay d6i do N-NOs"1a dang oxy hoa cudi
va bén cua nitrogen trong moi truong nude. Nong
d6 P-PO.* trude khi xur 1y 1a 4,85 + 0,07 mg/L, sau
khi xt Iy con 0,36 £ 0,09 mg/L, hi¢u suit loai bo dat
92,6%. Xt Iy nuéc bang qua trinh Fenton/ozone co
su xudt hién cua tia Fe’*, mot phan Fe’* phan tng
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voi P-PO,*" tao tua sit phogphate FePO4 lam cho
nong do P-PO,* gidm di nhiéu.

Qua trinh Fenton/ozone ¢6 hiéu suét loai bd N-
NH; 1 22,82% gan véi cong bd cia Aziz va Amr
(2015). N-NHj3 bi loai bd thong qua sy 6-xy hoda N-
NH; boi gde HO- (Brito ez al., 2010) theo chudi phan
ung sau:
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NH4" < NH;3 + HO- — NH,OH — NOH — NO
— NOQ_ <> NO3'

Sau xir Iy ti s6 BODs/COD ciia nudc thai ting
1én 0,62 do nhitng chét hitu co cao phan tir kho phén
huy sinh hoc da bi oxy hoa va bi cit ngén mach
thanh nhitng chét hiru co d& phan huy sinh hoc, tao
thudn loi cho céng doan xu Iy sinh hoc tiép theo. Ty
1¢ BOD;s: N : P sau xir Iy bang qua trinh Fenton/
ozone la 164,35 : 20,67 : 4,85 x?ip xi 100 : 12,58 :
2,95 nén nudc thai van con du dudng chat dé dwa
vao cong doan xir 1y sinh hoc tiép theo.

Tong Coliforms trudc xur 1y 1a 5.750 = 2.474
MPN/100 mL, sau qua trinh xir Iy khong phat hién
Coliforms 1a do trong diéu kién xu 1y véi pH = 3 da
1am bt hoat Coliforms (Aziz et al., 2013). Bén canh
d6, tinh oxy hoa manh cua gbc HO- ciing 1a yéu t&
tiéu diét Coliforms va c6 thém sy khir tring tryc tiép
bdi ozone.

Tap 55, 86 14 (2019): 14-22

3.2.2 Xir Iy nuéce thai sau Fenton/ozone bang
bé loc sinh hoc hiéu khi nén ngdp nuoc

Vi ndng do 6 nhim nude thai y t& & muc trung
binh, sau khi xtr Iy Fenton/ozone nudc thai c6 ndng
d6 BODs kha thap, do d6 thoi gian luu dé van hanh
bé loc sinh hoc hiéu khi tam thoi chon 14 2 gio dé
khao sat kha ning xt ly. Truong hop ndng do 6
nhiém trong nudc thai sau xir 1y con cao sé tang thoi
gian luu nude cia thi nghi¢m.

Trude khi tién hanh cac thi nghiém, bé loc sinh
hoc hiéu khi nén ngap nudc da dugc tao thich nghi
v6i viée van hanh bang nudc thai sau xir Iy bang qua
trinh Fenton/ozone. Khi 16p mang sinh hoc trén gia
thé da hinh thanh c6 d6 nh6t va mau nau nhat thi lay
mau dé phan tich COD dau vao va dau ra ciia mod
hinh dé danh gi4 kha ning hoat dong 6n dinh ctia hé
thong.

Bang 5: Két qua phan tich COD trong 3 ngay theo ddi sw 6n dinh ciia bé loc sinh hoc

Ny Nong d¢ COD (mg/L) Hiéu suit xir Iy Cot A QCVN 28:2010/ BTNMT
Trudc khi xir Iy Sau khi xir ly (%) (mg/L)

Ngay 1 100,40 43,98 56,19 50

Ngay 2 104,48 45,13 56,80 50

Ngay 3 95,91 41,04 57,20 50

Bang 5 cho thiy ndng do COD daura cua bé loc
sinh hoc khi 14y mau khong bién thién nhiéu va déu
dat QCVN 28:2010/BTNMT (cot A). Do do, thi

nghiém chinh thire duge tién hanh va 1y mau phan
tich céc chi tiéu can theo ddi trong 3 ngay lién tyc.
Két qua phan tich duoc trinh bay ¢ Hinh 7 va
Hinh 8.
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Hinh 7: Nong d6 6 nhiém hiiu co trong nwéc thai trwéc va sau xir Iy bang bé loc sinh hoc

(Két qua trinh bay 1 s6 liéu trung binh + dg léch chudn st.d)

Gia tri pH ctia nudce thai dau vao 1a 7,5 thich hop
cho hoat dong cua vi sinh vat. Nudce thai sau xur 1y
¢6 pH tang nhe dat 7,57 + 0,06 va nim trong khoang
cho phép xa thai cia QCVN 28:2010/BTNMT (cot
A). Trong qua trinh sinh trudng cta vi sinh vat, dam
hitu co bi chuyén thanh dam N-NH;, sau d6 bi
chuyén d6i thanh N-NO;" va trong mang sinh hoc c6
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thé dién ra qué trinh khir N-NOy’, qua trinh nay tra
lai alkalinity cho nudc thai lam pH dau ra tang nhe.

Nong d6 COD trong nudc thai sau xir Iy
Fenton/ozone & 3 ngay 101,47 + 9,62 mg/L va dau
ra ctia bé loc sinh hoc 14 44,56 + 3,64 mg/L, dat hi¢u
suat 56,05 + 0,46%. BODs trong nudc thai sau xir Iy
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Fenton/ozone khoang 60,25 + 7,03 mg/L va sau bé
loc sinh hoc giam con 21,17 £ 1,94 mg/L tuong
duong v6i hiéu sudt xtr Iy dat 65,48 + 0,11%. Nong
d6 chét hitu co giam 1a do cac vi sinh vét oxy hoa
cac chit hiru co thanh khi CO, bay ra, dong thoi
dugc gitr lai dé tong hop té bao mai. Hiéu suat loai

Tap 55, 86 14 (2019): 14-22

b6 chat hitu co thip do van tc phan tmg phu thudc
vao ndng d6 chit hiru co ma nong do chat hitu co
trong nudce thai sau xt ly Fenton/ozone lodng. Mac
du vay ndng dd6 COD, BODs van ndm trong khoang
cho phép xa thai cia QCVN 28:2010/ BTNMT
(cOt A).
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Hinh 8: Nong do dudng chit trong nuwéc thai trwde va sau xir Iy bang bé loc sinh hoc

(Két qua trinh bay 1d s6 liéu trung binh + dj léch chudn st.d)

Nong d6 N-NOj trong nudc thai sau xir 1y
Fenton/ozone thép, nam trong khoang 0,73 + 0,04
mg/L, sau khi xt 1y & bé loc sinh hoc tang nhe dat
1,21 £ 0,11 mg/L. Ham lugng N-NOstiang do trong
qué trinh xtr 1y sinh hoc, nitrogen trong céc hop chat
hitu co bi chuyén héa thanh N-NH3, sau d6 N-NH;
bi oxy hoa thanh N-NOs". Nong d6 N-NOs™ sau xir
1y nam trong khoang cho phép xa thai cia QCVN
28:2010/BTNMT (cot A).

Nong do N-NH; trong nudc thai sau xir 1y
Fenton/ozone 1a 11,56 + 2,90 mg/L va sau xur ly sinh
hoc 12 3,42 + 0,86 mg/L. Nong do N-NH; sau xir Iy
sinh hoc nam trong khoang cho phép cia QCVN
28:2010/BTNMT (cdt A). N-NH; trong nudc thai
giam mot phan 1a do vi khuén sir dung dé déng hoa
cac té bao vi khudn, mot phan duoc chuyén hoa
thanh N-NO;".

Bang 6: Cac thong s6 van hanh ciia md hinh & thoi gian hru 2 gio

Théng s6 van hanh

Chu thich

Luu lwong nap nudce vao bé Q = V/0 = 0,216 m*/ngay
Tai nap nudc cho mot don vi dién tich g = Q/A = 0,024 m*/m?.ngay

Tai nap BOD trung binh trén dién tich bé mat mang

BOD
L, = Q><75= 0,0014kg / m2 .ngay
A
Tai nap BOD trung binh trén thé tich hoat dong ciia bé
0 x BOD5 3
L, = —=0,723 kg /m "~ .ngay
4
Tai nap COD trung binh trén dién tich mang
xCOD
L3 = oxcob =0,0024 kg /m2 .ngay
Tai nap COD trung binh trén thé tich hoat dong cua bé
cOoD
Ly = L:1,2176 kg /m3 .ngay
V

V: thé tich hoat
dong cua bé (m®)

0: thoi gian luu
(ngay)

A: dién tich bé mit
gia thé (m?)

BODs: lugng BODs
dau vao (kg/m®)
COD: luong COD
dau vao (kg/m?)

Nong d6 P-PO,* trong nuéc thai sau xu 1y
Fenton/ozone 1a 1,0 + 0,3 mg/L va sau xur ly sinh
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hoc giam con 0,45 + 0,14 mg/L. Trong qua trinh xur
1y nuée, P-PO4* khong chi duoc vi khuén su dung
dé tong hop, duy tri va van chuyén nang luong ma
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con duoc vi khuén tri lai bén trong té bao dé sir dung
cho cac hoat dong vé sau. P-PO4* sau xur 1y nim
trong khoang cho phép cia QCVN 28:2010/
BTNMT (ct A).

Sau qua trinh xtr 1y, vi cac théng sé 6 nhidém da
dat ngudng xa thai cho phép nén nghién ciru khong
tiép tuc thi nghiém & thoi gian lwu thap hon va chon
thoi gian luu nude thich hop 14 2 gio. Dya vao nong
d6 nudc thai dau vao cua mé hinh bé loc sinh hoc,
céc thong s6 van hanh md hinh nay & thoi gian luu
nudc 2 gio dugce tinh toan nhu Béang 6.

4 KET LUAN VA PE XUAT

Két qua nghién ctru cho thiy qui trinh Fenton/
ozone két hop voi bé loc sinh hoc hiéu
khi nén ngp nude co thé img dung cho xtr Iy nude
thai y t& voi nudc thai dau ra dat QCVN 28:2010/
BTNMT (c6t A).

Nudc thai can duge diéu chinh pH vé gia tri
tuong duong 3 dé phu hop vé6i cong doan xur 1y
Fenton/ozone. Sau d6 can diéu chinh pH nuéc thai
v& 7,5 trude khi dua vao bé loc sinh hoc hiéu khi nén
ngap nude. Nudc thai sau xir 1y Fenton/ozone van
con dui dudng chat cung cap cho hoat dong cua vi
sinh vat hiéu khi trong cong doan xir Iy sinh hoc tiép
theo.

Van hanh bé loc sinh hoc & thoi gian luu nuée 2
gid, tai nap trung binh theo thé tich hoat dong cua
bé 14 0,723 kg BODs/m’.ngay cho hiéu suat loai bo
cac chat hitu co dat trén 55%. Cac thong s 6 nhiém
khao sat cia nude thai sau xir Iy déu dat yéu cau xa
thai theo QCVN 28:2010/BTNMT (c6t A).

C6 thé tién hanh thém mot s6 thir nghiém xu 1y
nude thai bénh vién két hop qui trinh Fenton/ozone
va cac cong doan xir 1y sinh hoc hiéu khi nhu sinh
hoc tang trudng lo ling, AAO...
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