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Tom tait

Nghién citu dwoc thuc hién nham tim hiéu kha ndng xi Iy nwéc thai bénh vién théng qua
phdn ing Fenton/6zon. C4c théng sé khao sat bao gom thoi gian phdn ing, t7 16 H,0, : Fe?* thuc
hién trén md hinh bé phan ing Fenton/6zon quy md phong thi nghiém. Tién hanh thi nghi¢m
Fenton/6zon ¢ pH = 3, t/ 16 H,0, : Fe?* 14 0,8 mg : 1,0 mg, thai gian phdn i#ng 45 phat, cong sudt
may 6zon l1a 200 - 400 mg/gio cho hiéu qud logi bé SS, BODs, COD, N-NO5', N-NHs, P-PO,*, tong
Coliforms ldan liot 12 86,2%, 61,3%, 77,4%, 16,4%, 24,2%, 92,9%, 100%. Nuwéc thdi sau xit Iy dat
QCVN 28:2010/BTNMT (cot A) ¢ cac chi tiéu pH, SS, N-NOs’, N-NHs, P-PO,% va tong Coliforms.
Riéng théng sé¢ COD va BODs can duot tiép tuc xit [y dé dat tiéu chudn xa thdi.
T khoa: nuoc thai bénh vién, qua trinh Fenton/6zon, thoi gian phan ng, ti 1é H,0, : Fe®*
Abstract

PRIMARY STUDY ON OPERATION PARAMETERS OF FENTON/OZONE PROCESS
TO TREAT HEALTH CARE WASTEWATER

The study aims to survey the treatment eficiency of health care watewater by the Fenton/
ozone process. The operation parameters of acting time, H,O, : Fe?* ratio were observed from the
lab-scale Fenton/ozone reactor. The experience processed at pH = 3, ratio of H,0, : Fe** was 0.8
mg : 1.0 mg, acting time of 45 minutes and the capacity of ozone machine was 200 - 400 mg/hr. The
treatment efficiencies were 86.2%, 61.3%, 77.4%, 16.4%, 24.2%, 92.9%, 100% in respectively to
parameters of SS, BODs, COD, N-NO;, N-NHs;, P-PO,*, and total Coliforms. The treated
wastewater reached A column of health care wastewater discharge QCVN 28:2010/BTNMT at
parameters of pH, SS, N-NO3, N-NHs, P-PO,*, total Coliforms. For BODs and COD parameters,
they need continuous treatment process to reach the discharge standard.

1. Giéi thiéu

Dé dap tng nhu cau cham soc stc khoe cia ngudi dan, cAc trung tam y té da khong ngimg nang
cao chat luong kham chita bénh thong qua ting cuong thiét bi kham chira bénh va s givong bénh.
Trén toan qudc tir nam 2012 dén 2014 tong s6 giwong bénh di ting thém 17,5% tuong duong voi
38.913 giudong bénh (Cuc Quan ly Kham chita bénh, 2015). Piéu nay ciing lam cho lugng nudc thai
phét sinh tai cac co so'y té ngay cang ting. Nhung viéc quan Iy nudce thai y té ¢ Viét Nam con mot sb
bat cap va chua dap tmg duoc cac quy dinh vé bao vé maéi truong. Nhiéu co sé y té chua lwa chon
duoc loai hinh cdng nghé phii hop, sé con lai dang ap dung cac cong nghé xir Iy nudce thai y té bang bé
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bun hoat tinh, loc sinh hoc nhé giot hay céng nghé AAO, nhung cac hé théng xir Iy ndy van chua dap
mg duoc quy chuan méi truong hién hanh (Nguyén Thanh Ha, 2015). Nudc thai y té c6 cac mam
bénh nén khi xu ly bang cac hé théng sinh hoc hiéu khi s tao ra va phat tan cac sol khi sinh hoc anh
hudng dén sic khoe con ngudi (Lin va nnk., 2015). Bén canh d6 nudc thai y té con chira du luong
khéng sinh thai ra tir nguoi bénh ¢6 thé gay anh huong dén hoat dong sinh hoc cuia cac hé thong xir ly
nudc thai (Santos va nnk., 2013). Hién trang trén cho thay viéc tim ra cong nghé cé kha ning xir ly
hiéu qua nuéc thai y té 1a v ciing can thiét. Tac nhan Fenton c6 thé dung trong xu 1y nudc thai dé
chuyén héa nhiéu chat 6 nhiém thanh cac chat khong nguy hai hay thanh céc chat c6 kha ning phan
hay sinh hoc va du lugng cua tac nhéan Fenton khdng gay nguy hai cho méi truong (L€ Hoang Viét va
Nguyén V& Chau Ngan, 2016). Bac biét néu duoc két hop vai xir Iy 6zon, céng nghé Fenton/6zon co
thé giup gia ting hidu qua xir Iy vi khuan trong nuéce thai. Ba c6 mét sé nghién ciu ghi nhan viéc tng
dung céng nghé Fenton trong xir Iy nudc thai chan nudi (Riafio va nnk., 2014), tién xir Iy nuéc thai
thuoc da (Mandal va nnk., 2010), nudc ri rac (Cortez va nnk., 2011). Béi v6i nudc thai y té, thir
nghiém xir ly cdng nghé Fenton di gitip loai bo khoang 90% thanh phan 6 nhidm hiru co (Umadevi,
2015). Nghién ciru nay dugc tién hanh nham tim ra giai phap xur 1y nudc thai y té c6 thé ap dung cho
céc bénh vién tuyén huyén. Két qua cua nghién cau s& cung cap cac thdng sb can thiét dé thiét ké he
thong xur 1y nudce thai y té dat hiéu qua vé kinh té va ky thuat.

2. Phwong phap va phwong tién nghién ciru Thiét bi

ng/ khu:';y

| _Thiéeni
& do hru
L hrgng

Déi twong nghién cizu: Nghién
ctru duoc thuc hién trén mo hinh bé phan
tng Fenton/6zon bé tri tai Phong thi
nghiém Xt ly nudc - B6 mon Ky thuat
Moi truong - Khoa Mbéi truong va Tai
nguyén thién nhién - Truong Pai hoc
Can Tho. Déi twong nghién ctru 1a nuée
thai cua Bénh vién Da khoa huyén Chau
Thanh - tinh Hau Giang. Dé xac dinh
nong do mot sd chat 6 nhidm chu yéu
dinh hudng cho cac thi nghiém, nudc
thai dwoc lay tir cong thu gom trong
khoang tir 7 gio sang dén 11 gio trua
theo kiéu Iy mau t6 hop theo ti I& Tuu
luong, mau dugc lay trong 3 ngay lién
tiép dé kiém tra. Nudc thai dung dé van
hanh cac mé hinh duoc lay theo kiéu liy
mau doc lap vao lic 9 giod sang cua
nhitng ngay tién hanh thi nghiém.

Cinh
- khus}'

— Piu phin

%m/phéi khi

Hinh 1. Bé phan izng Fenton/6zon
Phwong ti¢gn, thiét bi thi nghigm: Nghién ctu thyc hién trén md hinh bé phan {ng
Fenton/6zon gom céc bé co kich thudc 0,1 m x 0,1 m x 1,5 m (dai x rong x cao), chiéu cao cong tac
la 1,2 m. Céc bé duoc trang bi hé thong khudy tron (motor, canh khudy) gom 4 canh khuay dong
truc 6 thé thay doi van téc tir 0 dén 200 vong/phdt. Ngoai ra con c6 méay tao 6zon GENQAO FD
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3000 I cong suat 200 - 400 mg/gid. Bé dugc van hanh theo nguyén tic bé phan ung theo mé. Ngoai
ra nghién ctru con st dung cac thiét bi phu trg khac dé van hanh mé hinh nhu may théi khi cung cap
6xy, binh Mariét dé cung cap nuéc thai ¢ luu luong 6n dinh.

Cic bwoc tién hanh thi nghigm:

Bwoéc 1: Xac dinh thanh phan, tinh chat ciia nue thai lam thi nghiém, 1dy mau nudc thai
trong 3 ngay lién tiép dé phan tich cac chi tiéu pH, DO, SS, COD, BODs, N-NO3, N-NH;, P-PO,”,
tong Coliforms dé dinh huéng cho cac thi nghiém.

Buwéc 2: Tién hanh thi nghiém.

Thi nghiém 1: Banh gia hiéu qua xu ly cua qué trinh Fenton va Fenton/6zon

Thi nghiém duoc thuc hién & pH = 3 (Umadevi, 2015) trén hai bé phan tng Fenton va
Fenton/6zon c6 chiéu cao cot nudc hoat dong 1a 1,2 m; cac budce thyc hién thi nghiém gom: (1) C6
dinh ti 18 H,0, : Fe* ¢ mac 1 : 1 theo khdi lwong 500 mg H,0,, 500 mg Fe** (Umadevi, 2015); (2)
Tién hanh thi nghiém ¢ méc thoi gian phan ng 1a 65 phut; (3) Phan tich COD, tong Coliforms cuia
nudéc thai trudc va sau xt ly. Thi nghiém duoc tién hanh 1 13n @ so sanh hiéu qua xir ly cua 2 bé trén.

Buwéc 3: Tién hanh céc thi nghiém dinh hudéng dé xac dinh cac thong s6 phu hop dé van hanh
quy trinh Fenton/6zon bao gom céac thi nghiém vé thoi gian phan ung, ti 16 H,0, : Fe**, cac thi
nghiém dinh hudng duoc b tri nhu sau:

Thi nghigm 2: Xdc dinh thoi gian phdn ing cua qué trinh Fenton/6zon

Tir két qua & thi nghiém 1 tim ra thoi gian phan @ng cho hiéu qua xir ly COD va tong
Coliforms cao va hiéu qua vé kinh té. Thi nghiém duoc tién hanh véi cac diéu kién phan ung giéng
thi nghiém 1 nhung thoi gian phan ¢ng bién thién tir 30 - 90 phat, mdi khoang bién thién 15 pht.
Mau duoc thu va phén tich nhu thi nghiém 1.

Thi nghiém 3: Xdc dinh ti 1é H,0, : Fe**

Xac dinh ti 1& H,0, : Fe** phui hop dé van hanh quy trinh Fenton/6zon. Thi nghiém dugc tién
hanh vai cac diéu kién phan tng gidng nhu thi nghiém 2, céc ti 1¢ H,0,: Fe*" dwoc cho bién thién tir
0,2:1,0dén 1,2 : 1,0; mdi khoang bién thién 0,2 : 1,0. Mau dugc thu va phan tich cac chi tiéu nhu
thi nghiém 1. Thi nghiém duoc tién hanh véi cac bude: (1) Co dinh lwong Fe** = 500 mg/L va cho
H,0, (30%) vao bé phan tng véi khéi lwong bién thién tir 100 - 600 mg/L, mdi khoang bién thién
100 mg/L; (2) Phan tich COD, tong Coliforms ciia nudc thai truéc va sau xu Iy dé chon nong do
thich hop. Thi nghiém dugc tién hanh 1 1an dé xac dinh ti 1&é H,0, : Fe*".

Buwéc 4: Tién hanh van hanh chinh thirc xir Iy nude thai bénh vién bang quy trinh Fenton/
6zon voi thoi gian phan tng va ti 18 H,0, : Fe** da dugc tim ra & thi nghiém 2 va 3. Thi nghiém
duoc tién hanh 3 1an 13p lai trong 3 ngay, mau nudce thai diu vao va ra dugc thu dé phan tich cac chi
tiéu pH, DO, SS, COD, BODs, N-NOy’, N-NHs, P-PO,*, tong Coliforms nham danh gia higu qua xu
ly cua qua trinh Fenton/6zon.

Quy trinh thi nghiém trén bé phan ng Fenton/6zon duoc thé hién ¢ hinh 2.

2.4 Phwong phdp va phwong ti¢n phan tich mau

Céc chi tiéu duoc theo dbi trong nghién ciru gom c6 9/15 thong sé nam trong bo QCVN
28:2010/BTNMT bao gém pH, SS, COD, BODs, N-NO3, N-NH;, P-PO,*, téng Coliforms; thém
vao d6 DO duoc do dac dé theo di viéc cap khi cho qua trinh xu ly sinh hoc. Phuong phéap va
phuong tién phéan tich mau duoc trinh bay theo bang 1.
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Nudc thai bénh vién sau qua
trinh so lang

---------- > Phan tich cac thong sb dau vao
\ 4

Céc thi nghiém dinh hudng cia
qua trinh Fenton/6zon

---------- > Phan tich cac thong sb sau xir ly
A 4

Van hanh chinh thic bé phan
ung Fenton/6zon

Phan tich céc théng s6 pH, DO, SS, BODs COD, N-
NOs’, N-NH3, P-PO,*, téng Coliforms

A\ 4

Chon thoi gian phan ang, ti 1€ | Duva trén nong d¢ Fenton/6-zon sau xt Iy chon thoi
H,0, : Fe?" thich hop | gian Iuu lam méc cho bé sinh hoc

Hinh 2. So do thi nghiém xi ly nuéc thai bénh vién bang quy trinh Fenton/6zon
Bdng 1. Phuong phdp phdn tich cac chi tiéu theo doi

Thong so Phwong phap phén tich
pH Do tryc tiép bang dién cuc
DO Do truc tiép bang dién cuc
SS TCVN 6625:2000 (1SO 11923:1997)
BODs SMEWW 5210 B
COD TCVN 6491:1999 (ISO 6060:1989)
N-NO3’ EPA-353.2
N-NH3 ASTM - D1426-92
P-PO* SMEWW:4500-P
Téng Coliforms TCVN 6187-2:1996 (1SO 9308-2:1990)

3. Két qua va thao luan
3.1 Thanh phdn va tinh chét nuéc thdi y té thi nghigm
Nudc thai dung lam thi nghiém duoc ldy tir cong thai Bénh vién Da khoa Chau Thanh, tinh
Hau Giang. V& mat cam quan nudc thai c6 it can lo ling, rat it dau m&, mau tring duc va khong c6
mui. Cac dac tinh hdéa hoc cua nude thai dugc trinh bay ¢ Bang 2.
Bdng 2. Thanh phan, tinh char nuweéc thdi y té thi nghiém

Chi tiéu DPon vi Trung binh (n = 3) QCVN 28:2010/ BTNMT (cdt A)
pH - 7,14+0,14 6,5-85
SS mg/L 99,87 + 1,76 50
DO mg/L 0,72 +0,27 -
BODs mg/L 170,17 + 27,93 30
COoD mg/L 334,40 + 126,37 50
N-NO5° mg/L 2,32+1,98 5
P-PO,* mg/L 12,80 + 3,04 30
N-NH; mg/L 14,43 + 1,56 6
Tbng Coliforms MPN/100mL 1,1x10° + 9,1x10° 3000

16



Tap chi Khoa hoc Pai hoc Thi Ddu Mot S6 3(42)-2019

Tir c4c s6 liéu trong bang 2 mot sb nhan xét 6 thé rat ra nhu sau:

(1) Nuéc thai tir bénh vién c6 pH dao dong tir 7,03 - 7,3 nam trong khoang pH trung tinh pha
hop vai cong bé cua Nguyén Thanh Ha (2015). Néu &p dung bién phap Fenton/6zon s& phai ha pH
= 3 dé tao méi truong thich hop cho qué trinh Fenton/zon.

(2) SS dao dong tir 98 - 101,5 mg/L tuong dbi thap do nudc thai da chay qua hé thong thoét
nude ¢ nhiéu hd ga lang can.

(3) DO thap dao dong trong khoang 0,43 - 0,97 mg/L chung to nudc thai vira méi thai ra cé
chira nhiéu chét hiru co.

(4) COD dao dong tuong ddi cao tir 256,5 - 480,2 mg/L va BODs dao dong it hon 141,5 -
197,3 mg/L do c6 nhirng ngay bénh vién sir dung hoa chat tay rira, khir tring. Diéu nay lam cho ti
s6 BODs/COD dao dong lén tir 0,41 dén 0,64; véi ti sd6 BODs/COD < 0,5 s& anh huong 16n dén hiéu
qua xt ly sinh hoc. Ti s6 BODs/COD thap nhat & ngay thir 3 12 0,41 ching to nudc thai ¢6 sy bién
dong trong cac ngay lay miu va ti s6 ndy s& anh huong dén hoat dong xir ly sinh hoc phia sau.

(5) N-NO3 thap dao dong tir 1,13 - 4,6 mg/L va N-NH; dao dong tir 12,80 - 15,9 mg/L ching
to day la nudc thai vira méi thai ra. P-PO,* tuong ddi cao tir 11,13 - 16,30 mg/L do bénh vién st
dung nhiéu chat giat, tiy trong qué trinh vé sinh va kht tring.

(6) Til¢ BODs: N:P1a 170,17 : 14,43 : 12,8 tuwong duwong vai 100 : 8,48 : 7,52; ti I€ nay du
dudng chit cho qua trinh xir 1y sinh hoc tuy nhién P quéa cao nén s& anh huong dén qué trinh xu ly
sinh hoc phia sau.

(7) Téng Coliforms dao dong trong khoang tir 1,3 x 10° - 9,4 x 10° MPN/100 mL phu hop véi
cong bd ciia Nguy@n Xuan Nguyén va Pham Hong Hai (2004).

Véi nhitng dic tinh trén nudc thai can phai ¢6 qua trinh xir 1y so cap tot trude khi dua vao bé
sinh hoc thi moi dat quy chuan xa thai. Néu nuéc thai duoc xur ly bang qua trinh Fenton/6zon thi
ban dau phai ha pH = 3 dé tao méi truong phan ng thich hop cho qué trinh Fenton/6zon, do d6
phai sir dung H,S0, 32% dé ha pH xudng.

3.2 Két quad thi nghiém

Thi nghigm 1: So s&nh hiéu qua xu ly cua qué trinh Fenton va Fenton/dzon

Mau nudc thai truéc va sau xur ly Fenton, Fenton/6zon dugc phan tich va danh gia thong qua
COD va tong Coliforms. Két qua thi nghiém dugc thé hién ¢ Bang 3.

Bdng 3. Hiéu qua logi bé COD, tong Coliforms ciia qué trinh Fenton va Fenton/6zon

Y i . L Sau xir ly
Chi tiéu Pon vi Trwéc xi ly -
Fenton Fenton/6zon
COD mg/L 406 162,5 78
Téng Coliforms MPN/100 mL 1,1x10° 1.200 60

Céc sb ligu cho thdy kha ning loai bo COD va tong Coliforms & qué trinh Fenton/6zon cao
hon qua trinh Fenton. Hiéu suat xir ly cia qua trinh Fenton/6zon dat 80,79% va 99,95% ddi voi
thong s6 COD va tdng Coliforms, trong khi qua trinh Fenton chi dat 59,96% va 98,91% twong (ng.
Trong qua trinh Fenton va Feton/6zon chét hiru co s& bi 6xy hoéa bai géc HO' (Uslu & Balcioglu,
2009), trong d6 qua trinh Fenton/6zon cho hiéu qua loai bo chét hitu co cao vi ¢6 thém sy 6xy héa
truc tiép cac chat hiru co bai 6zon (trong diéu kién pH thip) (Riafio va nnk., 2014).

Trong thi nghiém nay qua trinh Fenton va Fenton/6zon dugc tién hanh & méi truong pH = 3
lam bat hoat cac Coliforms (Aziz va nnk., 2013), tinh 6xy hda manh cia goc HO' ciing sé& la tac
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nhéan tiéu diét dugc Coliforms. Qui trinh Fenton/dzon c6 kha nang tiéu diét Coliforms cao hon qui
trinh Fenton do ¢6 thém sy khir tring truc tiép boi 6zon. Két qua thi nghiém nay cho thay hiéu suat
xtr Iy cua qué trinh Fenton/dzon cao hon qua trinh Fenton, nén qua trinh Fenton/6zon dugc chon dé
tién hanh thi nghiém tiép theo.

Thi nghiém dinh hwéng lwa chen thdng sé van hanh cia qué trinh Fenton/6zon

Thi nghigm 2: Xdc dinh thoi gian phan ing cua qué trinh Fenton/6zon

Thi nghiém nay duoc tién hanh nham danh gia anh huéng cua thoi gian phan tng dén hiéu
qua xur ly ctia qué trinh Fenton/6zon. Céc diéu kién tién hanh thi nghiém dwoc chon gidng nhu & thi
nghiém 1 nhung thoi gian phan tng bién thién tir 30-90 phut, méi khoang bién thién 15 phut. Két
qua thi nghiém duoc thé hién & Hinh 3.

450 90
400 - __._.-—-"""-"--_—'-80
S 350 --="" S 70 A
S i S
2 300 - y _ S60 T
; 950 —#— Nong d6 COD 50 =
Q = # = Hiéu sudt xirly z
U. 200 P - . 40 -
¥ 1c0 ’ Fe ™ 500 mg/L 30 °
o P H,0;: 500 mg/L &
. 100 20
2 .’ —% x 20 &
50 s 10
Fd
0= T 0

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
Thoi gian phan vmg (phat)

Hinh 3. Dién bién nong dé va hiéu sudt logi bé COD ciia nuéc thdi sau xi ly bang qué trinh
Fenton/6zon theo thoi gian phan #ng

Két qua thi nghiém cho thay hiéu suat loai bo COD ting theo thoi gian phan tng. Tir 0 dén
30 phat hiéu suit ting nhanh, tir 30 dén 45 phat hiéu sut ting cham lai, tir 45 dén 90 pht hiéu suét
tang rat cham. Nhu vay nén chon thoi gian ton luu 13 45 phat dé giam chi phi dau tu bé va dién ning
tiéu tén cho qué trinh.

Hiéu suét loai bo Coliforms ciing ting theo thoi gian phan tng dung véi ly thuyét hiéu qua
khtr trung phu thudc theo thoi gian, liéu lugng chat khir tring. Va ¢ thoi gian phan @ng 1a 45 phat
hiéu suat loai bo Coliforms da dat dén 99,78%.

Xac dinh quy trinh Fenton/6z6n chi 1a budc xir 1y so cip nén thoi gian phan ang 45 phat
dugc chon dé tién hanh cac thi nghiém phia sau.

Thi nghiém 3: Xdc dinh ti 1é H,0, : Fe**

Thi nghiém nay duoc tién hanh nhim danh gia anh huong cua lidu lugng H,0, (theo khdi
lugng) dén hiéu qua xtr ly cua qua trinh Fenton/6zon. Thoi gian phan ang 45 phat (dugc chon tir thi
nghiém 2), lidu lugng Fe®* duogc giir gidng nhu ¢ thi nghiém 1 va lidu lugng H,0, bién thién tir 100
- 600 mg/L mdi khoang bién thién 100 mg/L, tuong tng véi ti 18 H,0, : Fe* 12 0,2 : 1,0 dén 1,2 :
1,0. Két qua thi nghiém dugc thé hién & hinh 4.
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Hinh 4. Dién bién nong dé hiéu sudt xir Iy COD cua nuwéc thai sau xi ly
bang qué trinh Fenton/6zon ¢ cac ti 1¢ H,0, : Fe?*
Dién bién hiéu suét xir ly COD theo ti 18 H,0, : Fe** cho thiy khi ti 1& H,0,: Fe* tir 0 dén
0,6: 1,0thi hiéu qua xir ly COD thap do thiéu H,0,, ¢ ti 18 0,8 : 1,0 thi hiéu qua xir Iy COD cao nhat
(COD sau xtr ly 1a 114,2 mg/L). Khi ti 1€ H,0, : Fe?" nam trong khoang 0,8 : 1,0 - 1,2 : 1,0 thi hiéu
suit xir ly COD giam xudng tir 76,02% dén 66,76%. Do nong do ban dau cua H,0, trong dung dich
cao thi s& ting qua trinh 6xy hoa dan toi ting ndng do cua gbc HO dén mot khoang nhit dinh thi
H,0, s& phan &ng vai cac géc HO" 1am giam hiéu qua xt ly (Belgiorno va nnk., 2011; Al-Harbawi

va nnk., 2013).

Phuong trinh phan tng khi H,O, du: HO + H,0, — 'HO, + H,0
Tur két qua trén chon ti 16 H,0, : Fe?* 13 0,8 : 1,0 twong tng véi lidu lwong H,0, 1 400 mg/L
va Fe®* 12 500 mg/L d tién hanh cac thi nghiém tiép theo.

Thi nghigm chinh thac

Thi nghiém duoc tién hanh trong theo cac diéu kién duoc trinh bay & bang 4.

Bdng 4. Cac thong sé vdn hanh bé phdn #ng Fenton/6zon

Thong sé van hanh Giatri Ghi cha
pH 3 Umadevi, 2015
Thoi gian phan ung 45 phut Lua chon tir thi nghiém 2
Ti lé H,0, : Fe* 08:1 Lya chon tir thi nghiém 3

Nuéc thai truéc va sau khi xtr Iy qua bé phan tng Fenton/6zon dugc tién hanh do pH, DO.
Sau do tién hanh phan tich céc chi tiéu SS, COD, BODs, N-NO3', N-NHj;, P-PO,*, téng Coliforms.

Két qua thi nghiém duoc thé hién & Hinh 5.
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Hinh 5. Néng dg céc thong sé 6 nhiém trong nuéc thai trieéc va sau xir ly

Qua thi nghiém cho thay cac théng sé 6 nhidm ciia nudc thai bénh vién déu giam sau khi xir
1y bang qué trinh Fenton/dzon.

pH: sau khi thi nghiém pH tang nhe tir 3,0 1&n 3,5 do qua trinh Fenton tao nén cac gdc OH’
hozc tiéu thu mot it H*, phu hop vai két qua cua Jung va nnk. (2009). Diéu nay ¢ loi cho qua trinh
Fenton/6zon vi néu pH thay déi qua 16n s& anh huong dén thoi gian ton tai cua H,O, trong mdi
truong lam giam hiéu qua cta qué trinh Fenton/6zon.

SS: hiéu suit loai bo SS cao tir 102,97 + 4,54 mg/L giam con 12,3 + 0,79 mg/L (hiéu suat
86,21 + 3,39%) la do mot phan bj dxy héa bai qué trinh Fenton/dzon, con lai do trong qua trinh két
taa Fe (111) kéo theo SS giam xubng. Nong do SS sau xir ly du diéu kién (SS < 150 mg/L) dé dua
vao bé loc sinh hoc phia sau. Sau quéa trinh Fenton/6zon sét II dwgc chuyén thanh sat 111 két taa kéo
theo c4c cin ling xuéng.

Néng dé chat hitu co: chat hiru co trong nuéc thai sau xu ly bang qué trinh Fenton/6zon
giam do gdc HO- da dxy hda cac chét hitu co trong d6 COD giam tir 443,60 + 12,29 mg/L xubng
con 100,26 + 4,29 mg/L, hiéu suit loai bo kha cao dat 77,40 + 0,34%. BODs sau qua trinh
Fenton/6zon giam tir 159,9 + 8,62 mg/L xudng con 61,85 + 3,78 mg/L, hiéu suat xir ly 1a 61,32 +
0,57%. Sau qua trinh xtr 1y ti s6 BODs/COD tang tir 0,36 + 0,01 |én 0,62 + 0,02 do nhitng chét hitu
co cao phan tir kho phan huy sinh hoc dd bi 6xy hoa va bi cit ngidn mach thanh nhiing chét hitu co
dé phan huy sinh hoc, diéu nay s€ tao thuan loi cho cdng doan xir 1y sinh hoc.

N-NO5: ndng d6 N-NO;s sau qua trinh Fenton/6zon hau nhu khéng thay déi do N-NOj la
dang 6xy hoa cudi va bén cua ni-to trong méi trudng nude.

N-NH;: két qua thi nghiém cho thiy qua trinh Fenton/6zon c6 hiéu suat loai bo N-NH; la
24,2 + 2.4% gan voi cong bd cua Aziz va nnk. (2015). N-NHj; bi loai bo théng qua su 6xy hda N-
NH; boi géc HO" (Brito va nnk., 2010) theo chudi phan ting sau:

NH," <> NH; + HO'— NH,OH — NOH — NO — NO, «> NO3

P-PO,*: ¢6 ndng do trude khi xir Iy 12 5,93 + 1,88 mg/L, sau khi xir Iy con 0,41 + 0,11 mg/L,
hiéu suét loai bo dat 92,92 + 1,30%. Trong qud trinh Fenton/6zon sau khi xir Iy c6 sy xuét hién cua
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taa Fe®* va mot phan Fe** phan ng voi P-PO,* tao tua sit phét-phét (FePO,) nén lam cho nong do
P-PO,* giam di nhiéu.

Ty & BODs: N : P sau xir Iy bang qua trinh Fenton/6zon 1a 100 : 22,06 : 0,66 nén can bo sung
thém phét pho trudce khi dua vao xur 1y sinh hoc.

Tong Coliforms: téng Coliforms truge xir Iy 1a 4.633 + 2.608 MPN/100 mL, sau qué trinh Xt
ly khéng phét hién Coliforms trong nuéc thai 1a do trong diéu kién pH = 3 1am bat hoat Coliforms
(Aziz va nnk., 2013). Bén canh d6 tinh 6xy hda manh cua géc HO ciing 1a yéu t6 tiéu diét
Coliforms va c6 thém sy khir tring tryc tiép boi 6zon.

Tinh toan chi phi xtr Iy 1 m® nudc thai bénh vién nhu di xac dinh tir thi nghiém.

Dign ndng: st dung dién trong 45 phit cho bé phan wng Fenton/6zon tiéu hao 937,5 Wh. Véi
gia dién bénh vién 1a 1.500 dong/kWh, chi phi sir dung dién Ia:

(937,5 x 1.500)/1.000 = 1.406 ddng/kWh

Phén sit (FeSO,.7H,0) ¢6 gia 2.300 dong/kg, can dung 2,5 kg phén/m® nuéc thai. Chi phi xir
ly 1a: 2.300 ddng/kg phén x 2,5 kg phén/m® = 5.750 dong/m®

H,0, (70%) c6 gia 11.000 dong/kg, can st dung 0,57 kg/m® nuéc thai. Chi phi can dé xir ly
1a: 11.000 ddng/kg H,0, x 0,57 kg H,0, /m® = 6.285 ddng/m?

NaOH c6 gia 9.300 dong/kg, can dung 0,7 kg NaOH pha thanh NaOH 6N & nang pH cua 1
m?® nuée thai bénh vién 1&n pH = 7,5. Chi phi sir dung 1a: 9.300 ddng/kg NaOH x 0,7 kg NaOH/m? =
6.510 ddng/m*

H,SO, 32% c6 gia 2.200 ddng/kg, can dung 125 mL/m® twong duong vai 0,146 kg/m® nudc
thai. Chi phi sir dung 1a: 2.000 dong/kg x 0,146 kg/m® nudc thai = 292 ddng/m?

Tong chi phi hoa chat va dién nang cho qué trinh Fenton/6zon dé xu ly 1 m® nudc thai bénh
vién 1a 20.243 d¢éng/m® nuéce thai.

4. Két luan va kién nghi

Két qua nghién ciu xir Iy nude thai bénh vién bang qui trinh Fenton/6zon cho thay: (1) Khi
van hanh qui trinh Fenton/6zon véi liéu lwong H,0, 400 mg/L va Fe?* 500 mg/L (twong tng vai ti
16 0,8 mg H,0,: 1,0 mg Fe), thoi gian phan tng 45 pht dé xir Iy nudc thai bénh vién cho hiéu
suat loai bo SS, COD, BODs, N-NO3', N-NHs, P-PO,*, tong Coliforms lan luot 12 86,21 + 3,39%,
77,40 + 0,34%, 61,32 + 0,57%, 16,44 + 2,17%, 24,2 + 2,4%, 92,92 + 1,30%, 100%; (2) Nudc thai
bénh vién sau xir Iy vin con céc théng sé & nhim hiru co (BODs va COD) chua dat yéu cau xa thai
can dugc tiép tuc xtr ly; (3) Néu tiép tuc xir Iy qua cong doan sinh hoc néi tiép, nudc thai sau xir ly
Fenton/6zon can phai b6 sung phét pho va diéu chinh pH vé 7,5 nham dam bao diéu kién van hanh
cua hé vi sinh vat.

Nén tién hanh thém céac nghién ciru vé keo tu nudc thai bénh vién cé st dung thém polyme
lam chét trg keo tu dé tang hiéu qua xu ly cua qud trinh keo tu, tir &6 giam chi phi hda chat cho qui
trinh Fenton/6zon di sau n6. C6 thé nghién ciru thém cong doan xir ly sinh hoc theo sau quy trinh
Fenton/6zon dam bao nudc thai bénh vién dat yéu cau xa thai theo quy dinh.
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