Tap chi Khoa hoc Dai hoc Can Tho

Tap chi Khoa hoc Dai hoc Can Tho

Tdp 62, S6 44 (2026): 56-68

s

Tap chi Khoahoo
DAI HOC CAN THO

Trutog Daihgo CSa Th

ISSN 1859-2333 | e ISSN 2815-5599

DOI:10.22144/ctujos.2026.148

XU LY MAU VA COD TRONG NUGC THAI DET NHUQM BANG
PHUONG PHAP H:02/03 KET HQP UV

Nguyén Xuan Loc, Lé Mai Hong Kiém, Tran Thi Bao Ngoc, P4 Thi My Phuong va

Phan Thi Thanh Tuyén*

Khoa Méi trwong va Tai nguyén Thién nhién, Pai hoc Can Tho, Viét Nam
*Tac gia lien hé (Corresponding author). ptttuyen@ctu.edu.vn

Thong tin chung (Article Information)

Nhdn bai (Received): 14/11/2025
Stra bai (Revised): 23/12/2025
Duyét dang (Accepted): 28/06/2026

Title: Color and COD removal from
textile dyeing wastewater using the
H>0,/03/UV advanced oxidation
process

Author(s): Nguyen Xuan Loc, Le Mai

Hong Kiem, Tran Thi Bao Ngoc, Do Thi

My Phuong and Phan Thi Thanh
Tuyen”

Affiliation(s): College of Environment
and Natural Resources, Can Tho
University, Viet Nam

TOM TAT

Do mdt véi nhitng han ché cia cdc phiwong phdp xir Iy truyén théng,
phiong phdp oxy héa bdc cao (AOPs) néi bt nho khd ning tao ra cdc
géc hydroxyl (*OH) ¢6 tinh oxy héa manh, givp xir Iy hiéu qud cdc hop
chdt hitu co khé phan hiyy. Nghién ciru ndy dwoc thie hién nham tdp trung
danh gia hiéu qud xu ly d6 mau va COD trong nwoc thai dét nhugm bang
phwong phéap H202/0s két hop UV. Cdc yéu t6 anh hiéng nhie ham hrong
O3, pH, ty ¢ H202/0s, thoi gian phan ig va thoi gian chiéu UV da dugc
khdo sat dé i wu héa hiéu sudt. Két qua cho thdy diéu kién khdo sdt t6t
nhadt la: O3 = 40 mg/L, pH = 8, 1y 16 H202:03 = 1:1, thoi gian phan img
60 phiit, chiéu UV 75% tong thoi gian. Duéi diéu kién nay, hiéu sudt logi
b6 dg mau dat 70% (tir 1060 Pt-Co xuéng 317 Pt-Co) va COD gicm 67,2%
(tiv 1380 mg/L xuong 452 mg/L). Bén canh do, két qud nghién ciru da
chitng minh tiém néng vmg dung ciia qua trinh H:02/03/UV trong xir Iy
nuwoc thai dét nhugm, cho thzfy hiéu qud xu Iy cao, tir d6 lam co s6 khoa
hoc cho viéc nghién civu trién khai cong nghé 6 quy mé thi diém hodc trong
thye 16 nha may.

Tir khoa: COD, H,O,/O3/UV, khir mau, nudc thdi dét nhuom, qua
trinh oxy hoa nang cao

ABSTRACT

Facing the limitations of conventional treatment methods, advanced
oxidation processes (AOPs) have emerged as a promising alternative due to
their ability to generate highly reactive hydroxyl radicals (*OH), which
possess strong oxidizing power and can effectively degrade refractory
organic compounds. This study focused on evaluating the efficiency of color
and COD removal from textile dyeing wastewater using the combined
H>02/03 and UV process. The influencing factors, including O3
concentration, pH, H>0::Os ratio, reaction time, and UV irradiation time,
were investigated to optimize treatment performance. The results indicated
that the optimal operating conditions were O3 = 40 mg/L, pH = 8, H20::03
= [:1, reaction time = 60 min, and UV irradiation time = 75% of the total
reaction time. Under these conditions, color removal efficiency reached
70% (from 1060 Pt-Co to 317 Pt-Co), and COD removal achieved 67.2%
(from 1380 mg/L to 452 mg/L). The study demonstrates the strong potential
of the H202/03/UV process for textile wastewater treatment, showing high
treatment efficiency and providing a scientific basis for pilot-scale studies
and practical industrial implementation.

Keywords: Advanced oxidation process, COD, color removal,

H>0,/05/UV, textile dyeing wastewater
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1. GIOI THIEU

Nganh san xuat dét may dong vai tro then chdt
trong nhiéu nén kinh té trén thé gidi, dic biét & cac
qudc gia dang phat trién nhu Trung Qubc, An Do va
Viét Nam, noi nganh nay khong chi tao viéc lam ma
con dong gop dang ké vao GDP va xuat khau (Al-
Mamun et al., 2019; Karci, 2014). Tuy nhién, qua
trinh san xuat nay dong thoi tao ra mot luong 16n
nudc thai cong nghiép doc hai. Két qua ude tinh cho
thiy mdi nam c6 khoang 700.000 tin nudc thai phat
sinh, trong d6 gan 200.000 tin chua qua xtr 1y duoc
x4 tryc tiép vao moi truong, gy ap luc 16n 1én hé
sinh thai va cac nguén nudc mat (Holkar et al., 2016;
Siddique et al., 2017).

Nuéc thai dét nhum chira nhiéu hop chét hitu
co khé phan huy sinh hoc, dién hinh 1 cic pham
nhudm azo, phenol va cic dan xuét hiru co khac,
cling v6i ndng d6 pH va nhu cau oxy hoa hoc (COD)
cao (Kishor et al., 2021). Cac hop chat nay khong
chi gdy 6 nhiém moi truong nghiém trong ma con
tac dong truc tiép tdi suc khoe con ngudi, nhu kich
(g da, r6i loan hé ho hap va nguy co ung thu (Khan
& Malik, 2014). D@)ng thoi, khi xa ra moi trudng,
chung lam giam khéd ning quang hop cua thyc vt
thuy sinh, dan téi suy thodi hé sinh thai nudc va anh
hudng tidu cyc téi dat canh tac, gop phan lam giam
nang suét nong nghiép.

Do tinh chét doc hai va khé phan huy cua nudce
thai dét nhudm, viéc ap dung cac phuong phap xit 1y
hiéu qua trude khi xa ra moéi truong tré thanh yéu
cau cap thiét, vira bao vé strc khoe cong dong vira
dam bao phat trién bén viing cho nganh céng nghiép
dét may. Viéc nghién ciru cac cong nghé tién tién,
nhu oxy hoa bidc cao (Advanced Oxidation
Processes — AOPs), dong vai tro quan trong trong
viée giai quyet vén dé nay, dong thoi hd tro muc tiéu
kinh té tudn hoan va quan ly chat thai hiéu qua

Hién nay, nhiéu phuong phap xu ly nudc thai
cong nghiép da duoc ap dung, bao gdm keo tu — tao
bong cac hat rin va tap chat, mang loc — loai bo co
hoc cac hat va vi sinh vat, oxy hoa — pha v& cac hop
chat hitu co bang cac chat oxy hda manh, hap phy —
hép thu cic chat 6 nhiém vao bé mat vat liéu nhu
than hoat tinh, va AOPs. Trong sd nay, AOPs duoc
danh gia la mot trong nhirng phuong phap tiém ning
nhit nho ’kha nang tao ra cac goc hydroxyl (*OH) —
nhiing gdc tu do ¢o tinh oxy hoa cyc manh, c6 thé
tan cong va phan hiy nhanh hau hét cac chat 6
nhiém hiru co kho phan hity ma khong sinh ra cac
san pham phu doc hai (Perkowski & Ledakowicz,
2002).
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Co ché hoat dong cua AOPs dya trén su sinh ra
cac gbe *OH, c6 kha ning oxy hoa gan nhu tat ca
céc hop chét hiru co, ké ca cac chit mau va cac hop
chit ¢c6 COD cao trong nudc thai dét nhudm. Két
qua cac nghién ciru thuc nghiém cho thdy AOPs dic
biét hiéu qua trong viéc loai bé mau va giam COD
cua nudc thai dét nhudm so véi cac phuong phap
truyén thong, nhd kha ning pha v& ciu trac phire tap
cta cac chat nhudom va hop chét hiru co 6n dinh (Al-
Kdasi et al., 2004; Pourgholi et al., 2018). Ngoai ra,
AOPs con ¢6 wu diém linh hoat trong viéc két hop
véi cac qua trinh khac, nhu keo ty hodac mang lgc,
gitip nang cao higu qua xtr Iy va giam thiéu chi phi
van hanh.

Trong sb cac ky thuat AOPs, sy két hop giira
hydro peroxide (H.03), ozone (O3) va buc xa UV
dugc xem 1a mot trong nhitng phuong phap hiéu qua
nhét trong xtr Iy nude thai dét nhuom. Co ché chinh
ctia phuong phap nay dua trén viéc tao ra cac goc
*OH cuc manh tir phan tng gitra H>O, va O3 dudi
tac dung cua anh sang UV, gilp oxy hoéa nhanh
chong cac hop chét hitu co phuc tap, bao gom cac
chat nhuém kho phan hity va cac hop chat dong gop
vao COD. Theo Pourgholi et al. (2018), phuong
phap nay c6 thé loai bo toi 89,2% mau va 76,7%
COD trong nudc thai dét nhuom.

Bén canh do, két qua cac nghién ctru khac ciing
cing cb hiéu qua vuot tréi ciia phuong phap nay.
Azbar et al. (2004) chi ra ring hé H,02/03/UV cb
kha ning loai bé COD va mau lan luot dat 99% va
96%, cao hon hau hét cic AOPs khac nhu O3/UV,
Fenton hoic TiO»/UV. Nhiing két qua nay khong chi
ching minh tiém nang k¥ thuat ma con mé ra huéng
tmg dung thuc tién trong cac nha may dét nhugm,
gitp giam dang ké 6 nhiém moi truong, dap ing cac
tiéu chudn xa thai va co kha niang két hop linh hoat
Vi cac qua trinh xir 1y trude hodc sau nham tdi wu
hoéa hiéu qua xu ly va chi phi van hanh.

Mic du di ¢6 nhidu nghién ctru duge thuc hién
nham danh gia hiéu qua cia cac qua trinh oxy hoa
nang cao (AOPs), dic biét 1a h¢ H,0,/O3/UV, trong
xur Iy nuédce thai dét nhudm; tuy nhién, phén 16n cac
nghién ctru trude day duoc thuc hién trén nudce thai
md phdéng hodc nudc thai thuc té trong diéu kién
phong thi nghiém duoc kiém soat chit ché, voi
thanh phan twong d6i dong nhit va diéu kién van
hanh duogc tdi wu héa cao (Azbar et al., 2004;
Pourgholi et al., 2018). Trong khi d6, nudc thai dét
nhudm thye té tai Viét Nam thudng c6 dic tinh phire
tap, tai luong 6 nhidm cao va bién dong 16n vé thanh
phan hiru co, din dén hiéu qua xir 1y trong thyc té
thudng thdp hon so v6i cac bao céo trude day.
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Xuét phat tir khoang tréng nay, nghién ctru hién
tai dugc thyc hién véi muyc ti€u tap trung danh gia
vai tro va hiéu qua cta hé H,0,/03/UV dbi véi nude
thai dét nhudém thue té thu tir nha may, phan anh sat
hon diéu kién van hanh trong thyc tién. Két qua
nghién ctru cho thay, ngay ca trong diéu kién nudc
thai c6 d6 mau va COD cao, viéc bd sung tia UV
vao hé H,0,/0; van gitp cai thién rd rét hi¢u qué xu
ly. Piéu nay khéng dinh tiém ning tng dung cua hé
H>0,/05/UV nhu mot cong doan xu ly bac cao hodc
tién xr Iy nng cao, gop phan nang cao hidu qua tong
thé cta hé théng xur ly nuée thai dét nhudm tai Viét
Nam.

2. PHUONG PHAP NGHIEN CUU

2.1. Ngudn gbc ciia nwéc thai thi nghiém

Nudc thai dugce su dung trong qua trinh nghién
ctru dugc lay tir cong doan xir 1y so b tai bé diéu
hoa cua Cong ty Co phan Songwol Vina tai tinh
Long An.

2.2. M0 hinh thi nghiém

Mo hinh thi nghiém duoc thiét ké dang cot tru
dung, nham mo phong dong chay lién tuc trong qua
trinh xir 1y nude thai bang hé AOPs (H,02/03/ UV).
Cot dugc ché tao bang 6ng PVC c6 duong kinh
trong D = 114 mm va chiéu cao H = 600 mm, bao
dam ty 16 H/D = 5,26, nam trong khoang 5 — 10 dugc
khuyén nghi cho ¢t phan tmg theo Metcalf and
Eddy (2003).

Thé tich hinh hoc cia ¢t duoc tinh theo cong
thue:
V=nx (g)2 xH=r x (0.057)? x0.6
= 0.0061m?® = 6100 mL

Trong d6:

e D la duong kinh trong cua cot (m),

e H1achiéu cao cua cot (m),

eV Ia thé tich hinh hoc cta cot (m® hodc mL).

Ong PVC duoc lya chon nho gid thanh thép, dé
gia cong, san cd va thudn tién cho lap dat cac dau
vao — dau ra, dém va nap day.

Chu tao md hinh thi nghiém duogc thé hién &
Hinh 1, gdbm céac b phén chinh:
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1. Cot phgin ung (1): hinh try, D = 114 mm, H
= 600 mm, thé tich thyc 5000 mL, thé tich hitu ich
4000 mL.

2. Bén UV (2): cong suat 40 W, cung cip ning
lugng cho qua trinh quang phan.

3. Puong Ong thoat khi O3 du (3): gén trén nép
cot.

4. May phat ozone (4): cung cép khi Os.
5. Puong béng din khi O3 (5): van chuyén khi
vao cot.

6. Pia suc khi (6): phan phéi déu khi O; trong
¢t phan Ung.

7. Van diéu chinh (7): kiém soat luu luong Os.
8. Ong xa (8): thu nu6c sau xtr ly & déy cot.

9. Binh hap thu KI 5% (9): hap thu khi O; du,
dung lam chi thi xac dinh lugng O3 con lai.

10. Binh hap thy KI thir hai (10): xir 1y phan O;
con s6t, chuyén hdéa hoan toan thanh O, trude khi
thoat ra ngoai.

2.3. Xac dinh cic diéu kién anh hwéng dén
thi nghiém

Viéc nghién ctru kha nang loai bo mau va COD
khi su dung két h()’p H,0,/03 va H,0,/03 véi UV
ddi véi nudc thai dét nhuom da duoge thyuce hién, dudi
cac diéu kién anh huong cta pH, ty 1€ H,0,:03, thoi
gian phan ung va khi két hop chiéu UV. Cac thi
nghiém duoc bd tri cy thé tai Hinh 1.

Xac dinh ham lugng O3 thich hop
i ¥ i
Xac dinh pH thich hop
) ¥ i
Xéac dinh ty 1€ H20,:03 thich hop
) ; J
Xac dinh thoi gian phan tng thich hop ]
) v
Xac dinh thoi gian chiéu UV thich hop ]

Hinh 1. So d bd tri thi nghi¢m



Tap chi Khoa hoc Dai hoc Can Tho

Tdp 62, S6 44 (2026): 56-68

(a) Mt trwéc mo hinh thi nghiém

12
114

L

[

(¢) Mt cit mé hinh thi

Hinh 2. So d6 cAu tao mé hinh thi nghiém cdt phén tng lién tuc hé¢ H202/03/ UV (ti 1¢ 1:100)

Ghi chu: 1: cot phan vmg, 2: den UV, 3: dwong Ofng dan khi O3 de, 4: may phat O3, 5: dwong o”’ng,dcfn khi O3, 6: dia théi
khi, 7: van diéu chinh khi Os, 8: ong lay nwéc dau ra, 9: binh K1, 10: dwong khi O3 thodt ra, 11: 6 dién.

Thuyét minh mé hinh:

M0 hinh phan tng trong thi nghiém dugc mo ta
& Hinh 2, bao gdm 4 cot phan tmg (1) ¢6 dang hinh
tru tron, v6i cac thong s6 kich thude cy thé nhu sau:
dudng kinh D = 114 mm, chiéu cao H = 600 mm,
thé tich thuc cta mdi cot phan g 1a V = 5000 mL,
va thé tich hitu ich Vg ich = 4000 mL. Mdi cot phan
g dugc trang bi mot dén UV (2) cd cong suat 40
W dé cung cip ning luwong cho qua trinh
quang phan.

Céc cot phan tng (1) dugc thiét ké c6 thé thao
lip d& dang, gitip thun tién trong viéc cham nudc
thai vao timg mé. Ngoai ra, trén nip mdi cot phan
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tmg duoc khoan mot 15 dung dé lap dat duong bng
dan khi O3 du (3) thoat ra ngoai. Khi O3 duoc cung
cép tir may phat ozone (4) qua dudng ng dan (5)
phan phdi vao cot phan tng qua dia suc khi (6), di
kém v&i van diéu chinh (7) dé kiém soat luu lwong
khi Os, dam bao qua trinh xir 1y dién ra hiéu qua va
6n dinh.

Sau khi qué trinh phan tng hoan tit, nudc thai
da xtr ly duoc lay ra ngoai qua duong dng nam dudi
day cot phan tmg (8). P& dam bao kiém soat chinh
xac ndéng do khi O; du, binh chtra dung dich
Potassium lodide (KI 5%) (9) da dugc st dung, giup
hap thu khi O3 du va hoat dong nhur mot chat chi thi,
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xac dinh luong khi O3 con lai trong hé thong. Néu 2.4. Phwong phap phan tich va xir Iy s6 li¢u
khi O3 chua dugc hép thy hoan toan tai binh phan
g dau tién (binh 1) thi phan khi du dwugc chuyén
sang binh thir hai (binh 2), noi dung dich KI hap thu
toan bd khi O3, chuyén hoéa thanh khi O,, thoat ra
ngoai qua dudng 6ng dan khi (10).

Phuong phap thu thap, phan tich mau duoc trinh
bay ¢ Bang 1.

Béang 1. Phuong phap va phuwong tién phén tich thi nghiém

STT Chitieu  Ponvi Phuong phép Txll‘l‘:t”::ml(‘li'l'fnsjy“ TCVN
1 pH ; Po truc tidp Mg(y)r?;apgggp TCVN 6491:1999
2 Pomiu Pt-Co Do tryc tiép Hiﬁiﬁ C_IOHCi‘g;%L; ¢ TCVNG6I8s5:2015
3 CoD mg/L SM%\ZX ; 220 Hoachat ;f‘ cdc thit 1 oyN 6491:1999

thoi gian chiéu UV (%) dén hiéu suét xir Iy d6 mau
va CQD trong nuchthéii; Moi nghiém thire dugc lap
lai 3 1an, thé tich moi mau la 1000 mL nudc thai.

Viée b6 tri thi nghiém da dugc thyc hién nhim
danh gia anh hudng cua cac yéu to pH, ham luong
0O; (mg/L), ty 1¢ H20,/03, thoi gian phan tng (phut),
Bang 2. Bo tri cac thi nghi¢m anh hwéng

Yéu t6 khio sat Gi4 tri khio sat Diéu kién ¢ dinh
30 mg/L, 35 mg/L,

Xéc dinh ham lugng O3 40 mg/L, 45 mg/L V =1000 mL, pH 6, thoi gian phan tng 60 phut
Xéc dinh pH 4.6.8. 10 V =1000 mL, ham lugng Oj3 thich hop 6 TN1, thoi gian
phan tng 60 phit
T . V =1000mL, thoi gian phan tng 60 phat, ham Iuong O3
Xdc dinh ty 1¢ H>0,:0 0.5, 1,1,5,2 thich hop & TN1, pH thich hop & TN2
. o , V =1000 mL, thoi gian phan tng 60 phut, ham lugng O
Xac d‘gﬂ;h&%‘t‘;‘n phan 3, 60, 90, 120 thich hop & TN1, pH thich hop & TN2, ty 18 H,02:05

thich hgp & TN3
) V =1000 mL, ham lugng O3 thich hop & TN, pH thich
Thoi gian chiéu UV (%) 25,50, 75, 100 hop & TN2, ty 1¢ H,O,/O3 thich hop & TN3, thoi gian

phan ng & TN4
Céng thire tinh higu sudt xir Iy (%) [ +2Na8:05 — 2Nal + NaxS406
H (%) = (CO_Cé) x100 Tu do:
0 . Chays,05 x YNayS,04
Trong d6: No; = 2
H 12 hiéu suét xir Iy (%), Mo, =np, X 48
Co 12 ndng do chét 6 nhiém ban dau (mg/L, NTU, Trong do: C 1 ndng do (mol/L), V 1 thé tich
Pt-Co), dung dich chuan d¢ (L).
Ci 1a ndng do chat 6 nhiém sau xi ly (mg/L, Ham lugng Os (mg/L khi) duoc tinh theo:
NTU, Pt-Co).
Mg, X 1000
Phuwong phdp tinh ham lugng O;: Co, = v
gas

Dé xac dinh ham luong O3 cung cip, dong khi . e ,
chtra O3 dugc suc qua dung dich KI, tao dung Qich . T;rorng d(?' Mo, l,a khoi lwgng khi O (mol/L), Vgas
vang do I, sinh ra. Luong I, dugc xac dinh bing 1a thé tich dong khi (L).
chuén d6 v6i NayS:0s. Dya trén cac phan tng: Céc s6 liu dugc thu thap va tong hop trén Excel.

03+ 2KI + HoO — KOH + L+ O, Dung phan mém SPSS 18.0 dé phéan tich phuong sai

60
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ANOVA, kiém dinh DUNCAN dé so sanh céc gia
tri trung binh & d§ tin cay 95% giita cac nghiém
thirc. S lidu dugc tong hop tir cac thi nghiém lap lai
va trinh bay duéi dang gi tri trung binh; do s6 lan
lap con han ché nén viéc kiém dinh gia dinh phan
phdi chuén va dong nhit phwong sai trudc khi phan
tich khong dugc tién hanh.

3. KET QUA VA THAO LUAN
3.1. Két qua phén tich nwéc thai dau vao

Két qua phan tich chét luong nudc thai dét
nhudém dau vao dugc trinh bay trong Bang 3. Nudc
thai c6 muc d6 6 nhidém cao vé6i cac thong sé dic
trung déu vuot gisi han cho phép theo QCVN 13-
MT:2015/BTNMT. Cu thé, gia tri COD trung binh
dat 1.380 mg/L (dao dong 1.302—1.490 mg/L), cao
gap khoang 13,8 1an va 6,9 lan gidi han cot A va cot
B, phan anh ham luong 16n cac hop chat hitu co,
trong d6 c¢6 nhidu thanh phan khé phan huy sinh hoc.
Do mau trung binh dat 1.060 Pt—Co (996-1.100 Pt—
Co), vuot khoang 14,1 14n va 5,3 1an so véi gi61 han
tuong (mg cta cot A va cot B, cho thay su hién dién
ctia cac hop chét tao mau c¢6 ciu truc bén vig, chu
yéu 1a cac thudc nhudom hoat tinh chira nhom azo
hodc anthraquinone. Bén canh do, nudce thai c6 tinh
kiém manh véi pH trung binh 9,98 (9,83-10,17),
cao hon gidi han quy chuan, dic trung cho nude thai
phat sinh tr cong doan nhudém va xt ly hoa hoc
trong nganh dét nhuom. Nhiing dac diém nay cho
thay nudc thai c6 kha nang phan huy sinh hoc thap
va can ap dung cic cong nghé oxy hoa nang cao dé
nang cao hiéu qua xu ly.

Bing 3. Két qua phan tich nuéc thai diu vao

A o QCVN
Chi Pon Nt"r‘l‘lgnd‘-’ 13/2015/TT-
tiéu vi binhg BTNMT
CotA CotB
pH - 9,08 6-9  55-9
COD mgL  1.380 100 200
PO prco  1.060 75 200
mau

3.2. Anh huéng ciia ham lwgng Os dén hi¢u
suat xi ly ¢ mau va COD

Ham lugng ozone (O3) 1a mét trong nhirng yéu
t6 quan trong anh hudng truc tiép dén hidu qua khur
mau va loai bo COD trong qua trinh xtr Iy nude thai
dét nhuém. Ozone c6 thé oxy hoa cao, ©6 kha nang
pha v& céc vong thom bén vimng trong cau tric thude
nhudm, tir d6 thuc day qué trinh phan huy va loai bo
chit mau (Hassaan & El Nemr, 2017). Do do, viéc
x4c dinh ham lugng O; tdi wu 1a can thiét dé dat
dugc higu qua xir 1y cao nhat. Trong nghién ctru nay,
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thi nghiém duogc tién hanh véi cac mac ham luong
Oskhac nhau gom 30, 35, 40 va 45 mg/L, trong diéu
kién pH = 6 va thoi gian phan tng 1a 60 phut. Két
quéa anh huong cua ham lugng Os dén hiéu sudt xtr
ly @6 mau va COD dugc trinh bay 1an lugt ¢ Hinh 3
va Hinh 4.
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Hinh 3. Anh huéng cia ham lwong Os 1én hi¢u

suit xir Iy o mau
Ghi f:hu': S6 liéu trinh bay la gia tri trung binh + d¢ léch
chudn, n = 3. Nhiing gid tri trong cung mot cot co ki tir
(a, b, ¢, d) khac nhau thi khac biét co y nghia thong ké ¢
mirc & = 5%.

Két qua & Hinh 3 cho thdy hiéu suét xtr Iy d6 mau
tang dan khi tang ham luong O3 va dat gia tri cuc dai
tai 40 mg/L. Cu thé, khi tang ham lugng O3 tr 30
mg/L 1én 40 mg/L, hiéu suét xir Iy tang tir 53% lén
64%. Tuy nhién, khi tiép tuc ting 1én 45 mg/L, higu
sut khong thay ddi dang ké.

Hiéu sudt xir 1y khong tiép tuc ting khi ham
luong O3 dwoc nang tir 40 1én 45 mg/L c6 thé lién
quan dén giéi han ctia qua trinh chuyén khoi giita
pha khi va pha long. Khi tc d6 cip ozone vugt qua
kha ning hoa tan ciia h¢ théng, chi mot phan O3
dugc chuyén vao dung dich va tham gia phan tmg
oxy hoa, trong khi phan con lai thoat khoi bé mit
chat 1ong trude khi kip phan tng. Vi véy, viéc ting
lugng ozone cip vao khong dong nghia voi su gia
tang twong Ung cua nong do O; hoa tan — tac nhan
tryc tiép tham gia oxy hoa cac hop chét hitu co trong
nudc thai. Hién tugng nay da dugc ghi nhan trong
nhiéu nghién ctru vé qua trinh ozone hoa, trong d6
hi€u qua str dung ozone phu thudc dang ké vao dic
tinh truyén khéi khi-long va didu kién van hanh cua
hé phan ung (Zhou & Smith, 2000; Beltran, 2004;
Gottschalk et al., 2010).
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O giai doan dau cua qua trinh xir Iy, khi ndng do
cac hop chét tao mau con cao, lugng O3 hoa tan dugc
sir dung chu yéu dé pha v cac lién ket chromophore
ctia thudc nhugm, 1am cho hiéu suat khir mau ting
nhanh. Tuy nhién, khi phan 16n cac hop chat nay da
bi phén hily, cic san pham trung gian nhu acid hiru
co mach ngin, hop chat phenolic hodc dan xuat
aniline bat dau tich lily va canh tranh véi cac chét 6
nhiém ban dau trong phan tmg oxy héa. Pong thoi,
cac ion vo co nhu HCO3~, CO3* hodc Cl- co thé tiéu
hao mét phan cac gdc hydroxyl (*OH), lam giam
kha nang oxy hoa cua h¢ O3/H20,/UV. Do d6, mac
du luong ozone cap vao tlep tuc tang, hi€u suat xu
1y chi cai thién rat it va dan dat trang thai 6n dinh
(Ngoc va ctv., 2016).

Két qua phan tich thong ké cho thy tai ham
luwong 40 mg/L, hi¢u sut loai b6 mau dat cao nhét
(64%), giam tir 1.060 Pt-Co xubng con 381 Pt-Co,
va c6 su khac biét co y nghia so véi cac nghiém thirc
30 mg/L va 35 mg/L (p < 0,05). Diéu nay cho thay
40 mg/L 1a ham lugng Os thich hop dé dat hiéu qua
xtr Iy mau cao nhét trong diéu kién thi nghiém.
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Hinh 4. Anh hwéng ciia ham lwong O3 1én hiéu
suat xir ly COD

Ghi chi: Sé liéu trinh bay la gia tri trung binh * d¢ léch
chudn, n = 3. Nhiing gid tri trong cting mot cét c6 ki tw
(a, b, ¢, d) khic nhau thi khdc biét cé ¥ nghia thong ké &
mitc & = 5%.

Dbi vai hidu qua loai bo COD (Hinh 4), hiéu sut
xtr Iy ting dan theo ham lugng Os trong khoang 30
—40 mg/L, tr 53% 1én 59%. Tuy nhién, khi tang 1én
45 mg/L, hiéu suit chi ting nhe 1én 60% va khong
c6 su khac biét c6 y nghia thng ké giira cac nghiém
thire (p > 0,05). Khi ham luong O; tang cao, toc do
khuay tron va tin sut va cham gitra cac bot khi ting,
dan den su hop nhét tao thanh cac bot khi 16n, lam
giam tong dién tich tiép xtic gitra pha khi va pha
long, tir d6 han ché kha niang khuéch tan Os vao
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dung dich (Anh va ctv., 2020). Do do, lugng O3 thuc
té tham gia vao qué trinh oxy hoa cac hop cht hiru
co khong ting twong tmg véi lwong O3 duoc cép
thém.

Viéc so sanh véi nghién ctiu cia Anh va ctv.
(2020) cho thay khi nude thai dét nhuom duoge xir Iy
bang cac qua trinh oxy hoa nang cao (03, HyO»,
03/H20,, 03/H20,/UV), hiéu qua loai bé mau va
COD lan luot dat 53,4% va 42% véi ham lugng O3
35,2 mg/L. Trong nghién ctru nay, hi¢u sut dat 64%
va 59% tuong tng tai 40 mg/L, cao hon dang ké so
v6i két qua trude. Su khac biét co thé do sy thay doi
vé ham lugng O3, thoi gian phan ung va dic tinh
ngudn nudc thai.

Nhu vay, ham luwong O3 c6 anh huong 16 rét dén
hi€u qua xtr 1y d6 mau, trong khi anh huong dén
COD khéng dang ké. Ham luong O3 ¢ mirc 40 mg/L
dugc xac dinh 1a phu hop nhét, cho hiéu qua khir
mau cao nhét (64%) va dam bao can bang giira hi¢u
qua xu ly va tiéu thu ning luong. Do @6, gia tri nay
duoc lua chon cho cac thi nghiém tiép theo.

3.3. Anh hwéng cia pH dén hiéu suit xir Iy

d6 mau va COD

b6 pH 1a mét trong nhirng yéu to  quan trong anh
huong dén kha nang khir mau va téc do phan tmg
trong qué trinh xr ly nudc thai dét nhuom. Trong
nghién ctru ndy, anh huong ciia pH dén hiéu suat xur
ly d6 mau va COD dugc khao sat tai bén mirc pH
khac nhau (4, 6, 8 va 10), trong diéu kién c6 dinh
ham luong O3 1a 40 mg/L va thoi gian phan tmg 60
phat. Két qua dugc trinh bay trong Hinh 5 va Hinh
6.

Két qua tai Hinh 5 cho thiy hiéu suat xir Iy do
mau tang tir 55% 1én 65% khi pH ting tir 4 dén 8,
nhung giam con 61% khi pH tiép tuc ting 1én 10.
Hiéu suét cao nhét dat dugc tai pH 8, véi gia tri giam
tir 1.060 Pt-Co xudng con 376 Pt-Co, twong tmg
giam 2,8 1an so v6i mau dau vao. Két qua phan tich
thdng ké cho thdy sy khac biét c6 y nghia giira
nghiém thuc pH 8 so v6i cac nghiém thuc con lai (p
<0,05).

Khi pH cua dung dich ting, can bang cacbon vo
co trong nude chuyén dich theo huéng lam ting ham
lwong cac ion HCO3~ va COs%. Sy hién dién ctia cac
ion nay lam thay d6i méi truong phan mg do chung
c6 kha nang tuong tac voi cac goc hydroxyl (*OH),
chuyén mot phan cac gbc c¢6 hoat tinh oxy hoa rat
manh thanh cac gdc c6 hoat tinh thap hon. Hé qua la
luong *OH sin sang tham gia oxy hoa cac hop chat
hitu co giam, 1am han ché qué trinh phan huy cac
chat tao mau va cac hop chat hitu co kho phan huy.
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Vi vdy, mic di méi trudng kiém c6 thé thuc déy su
phan huy ozone dé tao *OH, khi pH vuot qua gia tri
t6i ru, cac phan tng tiéu hao gdc tu do trd nén déng
ké hon va hiéu qua xur 1y ¢6 xu huéng giam (Lucas
etal., 2010).
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Hinh 5. Anh hwéng ciia pH dén hi¢u suit xir ly
do mau
Ghi f:hu': S6 liéu trinh bay la gia tri trung binh + d¢ léch
chudn, n = 3. Nhiing gid tri trong cung mot cot co ki tir
(a, b, ¢, d, e) khac nhau thi khac biét co y nghia thong ké
o mirc a = 5%.

Do d6, mic du mdi truong kiém ¢ mirc vira phai
¢6 thé thuc déy sy hinh thanh cac gbc oxy hoa thong
qua viéc tang tde d6 phan ly cta H,O» va hoat héa
03, nhung khi pH vuot qua ngudng ti wu, cac phan
tng canh tranh gitta *OH va cac ion HCO3/ COs*
tré nén chiém wu thé. Két qua 1a hiéu suat xir 1y mau
bi suy giam, thé hién xu huéng giam nhe hi¢u qua
khtr mau & vung pH cao.

Két qua tai Hinh 6 cho thay hiéu suét loai bo
COD tang dan khi pH tang tir4 1€n 8, tirkhoang 50%
dén 55%, dat gia tri t6i vu tai pH 8. Khi pH tiép tuc
tang 1én 10, hiéu sudt COD khong thay dbi dang ké.
Hiéu qua xir Iy cao ¢ pH 8 co thé giai thich 1a do
trong moi trudng trung tinh — kiém nhe, cac hop chat
hitu co cha yéu ton tai & dang phén tu, tao diéu kién

thuan loi cho phan tmg oxy hoa giita O3 va cac goc
*OH.

Tuy nhién, khi pH vuot qua 8, mot phan hop chat
hiru co chuyén sang trang thai ion hoa, lam giam
hoat tinh phan tmg do tinh 6n dinh héa hoc cao hon
hodc do céc tuong tac dién tich khong thuén 1gi véi
cac chat oxy héa (Beltran et al., 1992). Két qua phan
tich thong ké ciing cho thay su khac biét v& hidu suat
loai bo COD gitra cac gia tri pH khao sat khong c6
y nghia thong ké (p > 0,05), cho thiy hiéu suat COD
twong dbi on dinh trong pham vi pH tir 4 dén 10.
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Hinh 6. Anh hwéng ciia pH dén hiéu suét xir ly
COD

Ghi ghd: Sé liéu trinh bay la gia tri trung binh * d¢ léch

chuan, n = 3. Nhilng gid tri trong cung mot cot co ki e

(a, b) khdac nhau thi khac biét co y nghia thong ké o mirc
=5%.

Két qua nghién ciru nay cho thay hiéu qua xtr Iy
d6 mau va COD cao hon so véi nghién ctru cia Anh
va ctv. (2020); trong d6, nudc thai dét nhudém duogce
xir Iy bang cac qua trinh oxy hoa nang cao nhu Os,
H,0,, O3/ HO, va O3/ H,O,/UV. Cu thé, tai pH g va
ham lugng O3 35,2 mg/L trong thoi gian 40 phut, két
qua nghién cuu cuia Anh va ctv. (2020) dat hiéu suét
loai bo d6 mau va COD lan luot 1a 53,4% va 42%
(Anh va ctv., 2020). Trong khi do, két qua nghién
ctru hién tai ghi nhan hiéu suit cao hon, véi gia tri
tuong tng 1 65% va 55%. Su chénh 1éch nay c6 thé
dugc giai thich boi cac yéu td khac nhau giita hai
nghién ctru, bao gdm ham lugng Oz sur dung, thoi
gian phan tmg, ciing nhu dic tinh va thanh phan cua
nudc thai dau vao.

Tom lai, pH khong anh huong dang ké dén hiéu
sudt loai bo COD, nhung tic dong ro rét dén kha
ning khir mau. Trong diéu kién thi nghiém, pH 8
cho hiéu suét cao nhat dbi v6i ca d6 mau (65%) va
COD (55%), do d6 dugc chon lam pH thich hop cho
céc thi nghiém tiép theo.

3.4. Anh huéng cia ty 18 H20::03 dén hi¢u

suit xir Iy d mau va COD

Ty 18 H,0,:05 1 yéu t6 quan trong quyét dinh
hiéu qua cua qué trinh oxy hoa nang cao va can dwoc
xac dinh t6i wu. Thi nghiém duoc thuc hién véi bon
nghiém thure c6 ty 1€ H,0,:03 = 0,5:1; 1:1; 1,5:1 va
2:1, trong d6 néng dd O3 cb dinh 40 mg/L, pH =38,
thoi gian phan (g 60 phit tai nhiét ¢ phong. Két
qua dugc trinh bay ¢ Hinh 7 va Hinh 8.
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Hinh 7. Anh hwéng ty 1& H20::03 dén hi¢u
suit xir Iy do mau
Ghi chii: S6 liéu trinh bay la gia tri trung binh * d¢ léch
chudn, n = 3. Nhiing gid tri trong cting mot cét c6 ki tw
(a, b, ¢) khdc nhau thi khdc biét ¢6 y nghia thong ké ¢
mitc & = 5%.

Hiéu suit xtr Iy nude thai theo ty 16 Hy0,:03 cho
thdy d6 mau giam tir 49% dén 61%, ting dan khi ty
1&¢ H,0,:05 tir 0,5:1 — 1:1, sau d6 giam nhe 6 cac ty
16 1,5:1 va 2:1. Két qua phan tich thong ké cho thay
ty 1€ 1:1 khac biét c6 y nghia (o = 5%) so vdi cac ty
1€ con lai, véi hiéu suét xir Iy d6 mau cao nhét dat
61%, lam giam gia tri tir 1.060 Pt-Co xudng 412 Pt-
Co, twong duong giam 2,5 1an so v&i ban dau. Doi
v6i COD, hi¢u suét xir Iy dat tir 49% dén 55% va
khong co6 su khéc biét cé y nghia gitta cac ty 1¢. Tai
ty 1¢ 1:1, COD giam tir 1.380 mg/L xudng 822 mg/L,
tuong duong giam 1,6 1an so véi gia tri ban dau, cho
thy ty 16 Hy0,:05 = 1:1 1a diéu kién t&i wu dé cai
thién hiéu qua xir 1y d6 mau trong khi van duy tri
hiéu qua giam COD 6n dinh.

Su cai thién hiéu qua xu ly khi ty 1¢ H20,:0; tang
tir 0,5:1 1én 1:1 cho thay viéc bé sung H,O, ¢ muc
thich hop da lam ting higu suét cua hé oxy héa nang
cao. Trong diéu kién nay, H0; thuce day qué trinh
phéan huy ozone, tao ra nhiéu goc hydroxyl (+OH)
hon. Véi thé oxy hoa rét cao, cac goe *OH co kha
nang phan mg khong chon loc vai nhiéu hop chét
hitu co, bao gém cac phan tu thudc nhudém cé cdu
tric bén viing, qua d6 thiic day qué trinh pha hiy
lién két tao mau va oxy hoa cac chat hitu co, gop
phan néng cao hiéu qua loai bé do mau va COD (Al-
Kdasi et al., 2004).
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xir ly COD
Ghi ghd: Sé liéu trinh bay la gia tri trung binh * d¢ léch
chuan, n = 3. Nhiing gid tri trong cung mot cot c6 ki tw
(a, b, ¢) khdac nhau thi khac biét co y nghia thong ké o
mirc @ = 5%.

Ngugc lai, khi ty 1€ H20,:03 vuot qua 1:1, hiéu
qua xtr 1y c6 xu hudng giam. Diéu nay c6 thé dugc
giai thich boi sy mét can bang gita qué trinh hinh
thanh va ti€u thu céc goc *OH. Luong HO, du
khong tiép tuc lam ting sb lugng gbc oxy hoa ma
nguoc lai con tham gia cac phan ng canh tranh voi
*OH, tao thanh cic gbc hydroperoxyl (HO>*) co
hoat tinh oxy hoa thap hon. Do d6, luong gbc *OH
hiéu dung danh cho qua trinh oxy hoa cac chat 6
nhiém giam, 1am han ché kha nang phan huy cac hop
chat hitu co va cic chat tao mau trong nudc thai
(Azbar et al., 2004). Ngoai anh huong dén hidu qua
xtr Iy, viée st dung HoO; vurot nhu cau phan g con
lam ting lugng héa chit tiéu thy, kéo theo chi phi
van hanh va yéu cau kiém soét lugng H,O; du trude
khi xa thai hodc chuyén sang cac cong doan xir 1y
tiép theo.

Xu hudng bién thién cia hiéu suat xur ly trong
nghién ctru nay phu hop véi két qua dugc Fahmi et
al. (2011) cong b, khi ty 18 H,0,:0; bang 1:1 ciing
duoc xac dinh 1a diéu kién van hanh mang lai hiéu
qué cao nhét. Mic du gia tri loai bo COD va d6 mau
giita hai nghién ctru khong hoan toan gidng nhau, sy
tuong dong vé xu hudng cho thiy ty 16 Hy0,:05 ¢
anh huong quyét dinh dén kha ning tao gbc *OH va
hiéu qua cua qua trinh oxy hoa nang cao.

Trén co s& cac két qua thuc nghiém, ty 1é
H,0,:03 = 1:1 dugc xem la diéu kién véan hanh phu
hop nhit trong nghién ciru nay. O ty 18 nay, hé phan
(g dat hiéu qua khir mau cao nhat déng thoi duy tri
kha nang loai b6 COD 6n dinh, vi vay dugc lya chon
cho céc thi nghiém tiép theo.
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3.5. Anh huéng cia thoi gian phan ing dén
hi¢u suat xir ly d¢ mau va COD

Thoi gian phan ng 14 mot trong nhimg thong sO
quan trong anh hudng truc tiép dén hiéu qua clia qua
trinh oxy hoa ning cao. Thi nghiém dugc tién hanh
nham x4c dinh thoi gian phan tmg t6i wu, véi cac
modc thoi gian 1an lugt 1a 30, 60, 90 va 120 phut.
Nudc thai dét nhud¢m duge xir ly trong mo hinh thi
nghiém vdi cac diéu kién c¢b dinh: ham luong O3 =
40 mg/L, ty 1¢ H202:05 = 1:1 va pH = 8. Két qua
dugc thé hién tai Hinh 9 va Hinh 10.
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Hinh 9. Anh hwéng thoi gian phan g dén hi¢u
suat xw ly d¢ mau
Ghi f:hu': S6 liéu trinh bay la gia tri trung binh + d¢ léch
chudn, n = 3. Nhiing gid tri trong cung mot cot co ki tir
(a, b) khdc nhau thi khac biét co y nghia thong ké o mirc
=5%.

Hiéu suét xir Iy d6 mau cua hé¢ théng dao dong
trong khoang 60 — 63%, cho thiy kha ning loai bo
cac hop chét tao mau tuong ddi én dinh va co xu
hudng ting dan theo thoi gian phan tmg. Sau 60 phut
phan tng, hiéu qua xir Iy dat mirc cao nhat véi hiéu
suét 61%, twong tmg véi viéc giam do mau tir 1.060
Pt-Co xubng con 422 Pt-Co. Két qua nay phan anh
qua trinh oxy hoéa dién ra hiéu qua hon & giai doan
cudi, khi cac chat hitu co phtrc tap dan bi phan huy
thanh cac hop chat don gian hon.

D6i véi chi tiéu COD, hi¢u suét xir Iy ghi nhan
trong khoang 51 — 57%, cho thdy kha ning loai bo
chit hitu co ciia hé théng ¢ muc kha. Tuy nhién, sy
khac biét vé thoi gian phan tmg khong thé hién y
nghia thong ké rd rét, cho thay qua trinh xtr ly COD
dat trang thai can bang tuong doi sém. O thoi gian
phan tmg 60 phut, gia tri COD giam tur 1.380 mg/L
xudng con 649 mg/L, twong duong muc giam
khoang 2,1 1an so vé&i ban dau, phan anh kha ning
phan hay dang ké cac hop chit hiru co trong mau
nude thai.
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Su cai thién hiéu suét xtr 1y khi kéo dai thoi gian
phan tmg cho thiy qua trinh oxy hoa can di thoi gian
dé cac tac nhan O va H,O; tiép xtic va phan tmg véi
cac hop chit 6 nhiém trong nudc thai. Trong giai
doan dau, ndng d6 chat hitu co va thude nhudém con
cao nén xac sut va cham giira cac chat 6 nhiém vai
ozone va cac goc hydroxyl (*OH) 16n, 1am cho cac
phan g oxy héa dién ra nhanh va hié¢u qua loai bo
d6 mau ciing nhu COD tang rd rét. Khi phan tng
tiép tuc, cac hop chét hitu co phrc tap dan bi chuyén
hoa thanh cac san pham trung gian c6 ciu triic don
gian hon, dong thoi mic do khoang héa cia hé
thong ciing dugc cai thién.

Tuy nhién, sau khoang 60 phut, viéc kéo dai thoi
gian phan tmg dén 90 hodc 120 phut chi mang lai
mirc cai thién rat nho. Két qua nay cho thiy tdc do
phan (g da giam dang ké do phan 16n cac hop chat
dé oxy hoa da duoc loai bo, trong khi lugng ozone
va H,0; con lai khong du dé duy tri toc do hinh
thanh gbc *OH nhu & giai doan dau. Vi véy, hé
thong dan dat trang thai on dinh va hiéu suét xu 1y
khong con tang twong Gng véi thoi gian vén hanh
(Anh va ctv., 2020). Xu huéng tuong tu cling da
dugc ghi nhén trong cac nghién ctru vé qua trinh oxy
hoéa néang cao, trong do viéc kéo dai thoi gian phan
g vuot qua gia tri toi uu thuong khéng mang lai
loi ich dang ké vé hiéu qua xtr ly nhung lai lam ting
nhu ciu nang luong va hoa chit (Pourgholi et al.,
2018).

So véi nghién ctru cua Pourgholi et al. (2018),
thoi gian phan tng tdi wu trong nghién ctru nay dai
hon. Nhém tac gia trén ghi nhan hi¢u qua xu 1y cao
nhat khi van hanh hé H,0,/0; trong khoang 30 phut,
trong khi nghién ctru hién tai dat hiéu qua téi vu sau
60 phut. Sy khac biét nay cho thiy thoi gian phan
{mg t6i wu phy thudc vao diéu kién cu thé cua ting
hé thong xir 1y, bao gdm dic tinh ciia nudce thai, ndng
0 cdc chat 6 nhiém, diéu kién van hanh va ciu hinh
thiét bi phan tng. Do d6, thoi gian luu thich hgp can
dugc xac dinh thong qua thuc nghiém d6i véi timg
loai nudc thai thay vi ap dung mdt gia tri ¢b dinh tur
cac nghién ctru trudc.

Tir cac két qua thu duoc, thoi gian phan tng 60
phat dugc xem 1a phu hop trong diéu kién nghién
ctru nay vi dat hiéu qua xu ly tuong duong céc thoi
gian dai hon nhung gitp han ché tiéu thu nang luong
va hoa chit, gop phan nang cao hiéu qua kinh té ctia
qua trinh xu ly.
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Hinh 10. Anh hwéng thoi gian phan tng dén
hiéu suat xir ly COD

Ghi f:hu': S6 liéu trinh bay la gia tri trung binh + d¢ léch
chudn, n = 3. Nhiing gid tri trong cung mot cot co ki tir
(a, b) khdc nhau thi khac biét co y nghia thong ké o mirc
a=5%.

3.6. Anh huéng ciia thoi gian chiéu UV dén
hi€u suat xir ly d6 mau va COD

Viéc Kkét hop céc tdc nhan oxy héa manh nhu O3,
H,0, va UV giup ting tdc qua trinh hinh thanh gbc
OH, tir d6 nang cao hi¢u qua xu ly 6 nhiém. Do do,
thoi gian chiéu dén UV phu hop duoc lya chon
khong chi gitp t6i wu hiéu qua xu Iy ma con gop
phan tiét kiém ning lugng. Trong nghién ctru nay,
thoi gian chiéu dén UV dugc khao sat & cac mirc
25%, 50%, 75% va 100% cua tong thdi gian phan
ung (twong ung véi 15, 30, 45 va 60 phut), trong
diéu kién c¢6 dinh: ham lugng O3 = 40 mg/L, pH =
8, ty 18 Hy0,:03 = 1:1 va thoi gian phan tng tong
cong 1a 60 phit. Két qua duoc thé hién tai Hinh 11
va Hinh 12.

Két qua thi nghiém cho thay hiéu suit xi Iy ting
ty 1¢ thudn véi thoi gian chiéu dén UV, phéan anh vai
trd quan trong cua qua trinh kich hoat quang hoa
trong viéc tao ra cac géc *OH. Hiéu suét loai bo do
mau dao dong trong khoang 60 — 71%, vai su khac
biét c6 y nghia théng ké giita cac murc thoi gian
chiéu UV, ngoai trir giita 45 va 60 phit, cho thdy
hiéu qua xir 1y dat ngudng bio hoa sau 45 phut chiéu
sang. O diéu kién 45 phit chiéu UV, hiéu qua xir Iy
d6 mau cao nhat dat 70%, tuong tmg giam d¢ mau
tir 1.060 Pt-Co xudng con 317 Pt-Co, tirc giam
khoang 3,3 1an so v6i gia tri ban dau.
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Hinh 11. Anh hwéng thoi gian chiéu dén UV
dén hiéu suét xir Iy d9 mau
Ghi chii: S6 liéu trinh bay la gia tri trung binh * d¢ léch
chudn, n = 3. Nhiing gid tri trong cting mot cét c6 ki tw
(a, b) khdc nhau thi khdc biét c6 y nghia théng ké ¢ mirc
a=5%.

D6i véi chi tiéu COD, hiéu suat xir 1y dao dong
tir 61 dén 69%, nhung khong co su khéac biét co ¥
nghia théng ké giita cac mirc thoi gian chiéu UV.
Diéu nay cho thiy thoi gian chiéu UV khong anh
huong 1d rét dén kha ning phan hiy cac hop chét
hitu co khé oxy hoa, von doi hoi sy két hop dong
thoi cua cac co ché oxy héa nang cao khac. O thoi
gian 45 phut chiéu UV, hiéu suat xa ly COD dat
67%, twong tmg giam tir 1.380 mg/L xudng con 452
mg/L, tic giam khoang 3,1 lan so véi dau vao.
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15

Hinh 12. Anh hwdéng thoi gian chiéu dén UV dén
hiéu suat xir ly do¢ COD

Ghi chii: 86 liéu trinh bay la gia tri trung binh + d¢ léch
chudn, n = 3. Nhitng gid tri trong ciing mét cot ¢6 ki tir
(a, b, ¢, d) khac nhau thi khac biét co y nghia théng ké o
mirc ¢ = 5%.

Két qua thi nghiém cho thdy viéc kéo dai thoi
gian chiéu UV giup cai thién hiéu qua xu ly, phan
anh vai tro quan trong cua btrc xa UV trong hé oxy
héa nang cao. Dudi tac dong cua tia UV, ozone va
H,0, bi quang phan, tao diéu kién hinh thanh lién
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tuc cac gbe hydroxyl (*OH) ¢6 hoat tinh oxy hoa rat
manh. Sy gia ting mét do cac gdc tu do nay lam ting
kha ning tan cong va phan hiy cac hop chit hiru co
cling nhu cac phén tir thube nhudm c6 ciu tric bén,
tir d6 nang cao hiéu qua loai bo ¢6 mau va COD (Al-
Kdasi et al., 2004).

Maic du vay, khi thoi gian chiéu tang tr 45 1én
60 phut, hiéu suat xir 1y hau nhu khong thay doi.
Diéu nay cho thiy qua trinh oxy héa da tién gan dén
gii han cuia hé phan tmg, khi phan 16n cac hop chét
dé phan huay da duoc loai bo va cac chét con lai co
tde do phan g cham hon hoac khoé bi oxy héa hon.
Vi vy, viéc tiép tuc kéo dai thoi gian chiéu chi lam
tang muc tiéu thy nang lvong ma khong mang lai sy
cai thién dang ké vé hiéu qua xir 1y (Talaiekhozani
etal., 2017).

Két qua nghién ciru hién tai co cing xu hudng
véi bao cao cia Anh va cong sy (2020), trong do
viée két hop UV vé6i O3 va H,0, déu gbp phan nang
cao kha nang xur Iy nudce thai dét nhuém. Tuy nhién,
hiéu suét loai bo @6 mau va COD trong nghién cuu
cua Anh va cong su cao hon so véi Kkét qua thu dugc
¢ nghién cuu nay. Tuong tu, Azbar et al. (2004)
cling ghi nhan hé¢ H,0,/O3/UV dat hi¢u qua xtr ly rat
cao ddi voi ca COD va mau trong diéu kién phong
thi nghi¢m.

Su khéc biét vé gia tri hi¢u suat giira cac nghién
ctru phan anh anh hudng ctua diéu kién thuc nghiém
va dic tinh ngudn nuéc thai. Thanh phan thudc
nhudm, néng do chét hitu co, sy hién dién cta cac
ion v co ¢6 kha niang bat goc tu do, cing véi ciu
hinh thiét bi phan tng, cudng do birc xa UV va liéu
lugng cac chat oxy hoa déu c6 thé lam thay doi toc
d6 hinh thanh ciing nhu hi¢u qua st dung céc géc
*OH trong qua trinh oxy hoa nang cao. Do do, diéu
kién van hanh t&i wu can duoc xdc 1ap riéng cho ting
hé thong thay vi ap dung truc tiép tir cac nghién ctru
khac.

Dua trén két qua thuc nghiém, thoi gian chiéu
UV 45 phat duge lya chon la diéu kién van hanh
thich hop cho hé phan Gng trong nghién clru nay.
Mic du kéo dai thoi gian chiéu dén 60 phut khong
lam tang dang ké hiéu suét xir Iy, nhung lai 1am ting
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Trong nghién ctru nay, viéc danh gia hiéu qua
khtr mau va loai bé COD trong nudce thai dét nhudm
da duoc thyc hién bang qua trinh oxy hoa bac cao
(AOPs) str dung hé H,0,/0;3 két hop vai tia UV. Két
qué cho thiy cac diéu kién van hanh t6i vu bao gdm:
ndng d6 Os = 40 mg/L, pH = 8, ty 18 H,0,:05 = 1:1,
thoi gian phan ing = 60 phut va thoi gian chiéu UV
= 45 phit. O cac diéu kién nay, hiéu suat xu ly do
mau va COD dat trén 67%, cho thay kha nang loai
b6 dang ké cac hop chét hitu co va chat tao mau
trong nudce thai dét nhudém. So voi qua trinh H,0»/03
don 1¢, viéc két hop thém tia UV gitp nang cao rd
rét hidu qua xir 1y, voi hidu sudt khir mau va loai bo
COD dat trén 61%. So véi qua trinh H,O»/O3 don 1€,
viée bd sung tia UV vao hé phan Umng gitp cai thién
dang ké hiéu qua xur 1y, véi hiéu sut khir mau dat
61 — 71% va hiéu suét loai bo COD dat 61 — 69%.
Két qua nay cho thay vai tro dong gop tich cuc clia
tia UV trong viéc thiic day cac phan g oxy hoa,
thong qua viée ting cuong phan huy H,O; va Os dé
tao ra cac goc hydroxyl (*OH), von Ia tac nhén oxy
hoa cha yéu ddi vé6i cac hop chat hitu co kho phan
huy. Tuy nhién, dé danh gia day du muac d6 twong
tac gitra cac tac nhan oxy hoa, cac nghién ciru tiép
theo can dugc thiét ké v&i viéc so sanh hé
H,0,/05/UV véi ddy du cac to hop thanh phan nhu
H,0,/UV va 03/UV, ciing nhu tién hanh phan tich
dinh luong kha ning hinh thanh gbc *OH, nhim lam
15 hon co ché tac dong va kha ning cong hudng cua
hé thong.

Két qua nghién ctu cho thdy qua trinh
H,0,/05/UV ¢6 thé duoc xem la mdt cong doan xur
1y bac cao hodc tién xir Iy nng cao trong hé thong
xUr ly nude thai dét nhuom. Sau cong doan nay, nude
thai nén duge xir 1y tiép bang cac qua trinh sinh hoc
hoac hép phu nham loai bo triét & COD con lai va
cac san phim oxy hoa trung gian. Cach tiép can xir
1y tich hop nay gitp nang cao hiéu qua xir 1y tong
thé va tang tinh kha thi khi 4p dung ¢ quy mé
thuc té.
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