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ABSTRACT

Leachate often contains many organic compounds, inorganic substances,
and heavy metals, which require appropriate treatment technology
solutions to emnhance treatment efficiency and cost saving. The
electrocoagulation process combined with Fenton-ozone was studied as
a pretreatment for landfill leachate of Phuoc Thoi - O Mon to determine
suitable operating parameters. Firstly, the electrocoagulation process
(electrode area of 486 cm? current density of A = 0.522 A /m?,
inclination of electrode of 45°, retention time of 1.66 h) was applied with
removal efficiency of turbidity (58.16%), color (65.73%), COD (55.1%,),
SS (71.92%), BODs (33.04%), TP (68.42%), Fe (55.16%), Cr°*
(76.13%), and TKN (11.9%). Next, leachate was treated with Fenton -
ozone process (at pH 3, retention times of 70 minutes and H,0; : Fe’*
ratio of 4 : 1). The removal efficiency of turbidity, color, SS, COD,
BODs, and TKN was found at 43,89%, 65.81%, 26.26%, 69.64%,
29.63%, and 7.9%, respectively, and none of Cr®*, TP, and PO/ was
detected. The BODs/COD ratio after electrocoagulation and Fenton-
ozone processes was enhanced from 0.19 = 0.02 to 0.58 + 0.04 which is
suitable for next biological treatment steps.

TOM TAT

Nude ri rac thuong chira nhiéu cdc hop chat hitu co, chdt vé co va kim
logi nang, can co glaz _phap cong nghé xu Iy thich hop nham giup tang
hiéu qua xir Iy va tiét kiém. Qua trinh keo tu dién hoa két hop véi
Fenton-ézon duwgc nghién cieu dp dung nhw buede tién xit Iy cho nude ri
béi rac Phude Théi - O Mén nham xdac dinh cdc thong $6 vdn hanh thich
hop. Truoc tién, qua trinh keo tu dién hoa (dién tich ban dién cuc 486
cm?’; mat do dong dién A = 0,522 A/m?; gbc nghiéng 45°, thoi gian luu
1,66 h) dwoc dp dung véi hiéu sudt logi bé cdc thanh phan 6 nhiém do
duc, mau, COD, SS, BODs, TP, Fe, Cr*", TKN tuong ing la 58,16%;
65,73%, 55,1%; 71,92%,; 33,04%, 68,42%, 55,16%, 76,13%, 11,9%.
Bude tiép theo, mieée ri tiép tuc dwoc xir Iy bang qud trinh Fenton-6zon
(pH = 3, thoi gian heu 70 phit va ti 16 H,O, - Fe?* = 4 : 1). Hiéu sudt
logi bo do duc, do mau, SS, COD, BODs, TKN cua qua trinh Fenton-
ozon lan luot la 43,89%; 65,81%; 26,66%, 69,64%; 29,63%; 7,9% va
khéng phat hién Cr®*, TP va PO/ Ty 1é BODs/COD sau khi xit 1y bang
qua trinh keo tu dién hoa va Fenton-6zon dwoc cdi thién tir 0,19 £ 0,02
Ién 0,58 + 0,04 rdt phit hop cho cdc céng doan xir Iy sinh hoc tiép theo.

Trich dan: Nguyén Xuan Hoang, Lé Di¢p Thiy Trang, Ngo Thi Thy Triic va L& Hoang Viét, 2017. Tién xir
1y nude ri rac bang keo tu dién hoa ket hop Fenton-Ozon. Tap chi Khoa hoc Trudong Dai hoc Can
Tho. S6 chuyén dé: Méi truong va Bién doi khi hau (1): 153-161.
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1 TONG QUAN

Luong chat thai rdn gin ddy ting nhanh, tong
luong chat thai rin qudc gia phat sinh khoang
17.682 tin/ngdy (nam 2007), 26.224 tin/ngay
(2010) 1én 32.000 tin/ngay (2014), mirc ting trung
binh 12 12% mdi nim (Bo Tai nguyén va Mai
trwong, 2016). Hién nay, ca nudc chi mdi co
khoang 26 nha may xir 1y chit thai ran (san xuat
phan compost, d6t va két hop ca u compost va dbt)
va chi tap trung & mot sd do thi. Cac giai phap
chén 1ap (ca chon lap khong c6 xir 1y, chon lap ¢
phun ché pham EM, voi bot, chon 1ap co st dung
k¥ thuat kiém soat, xir Iy 6 nhidém) con st dung phd
bién; mot s6 noi con chon ca chét thai cong nghiép
lAn v6i chét thai rdn d6 thi. Thanh phan chit 6
nhidm hitu co cao ¢6 thé do ty 18 rac hiru co trung
binh trong rac ¢ khu vuc Pdong bang séng Ciu
Long tor 60 — 85% (Nguyen Xuan Hoang & Le
Hoang Viet, 2011); lugng COD va BOD bién thién
rat 16n. COD dao dong ¢ murc 16n khoang 3.000 —
60.000 mg/L, BOD bién thién tir 2.000 — 30.000
mg/L, TSS trong khoang 200 — 2.000 mg/L
(Tchobanoglous & Kreith, 2002; N.P. Dan & N.T.
Viet, 2009). Tai khu vuc Dong bang song Ciru
Long, bii rac hdn hop nhiéu loai rac chu yéu la
chon 14p, nhidu bii khong c6 bd bao, tinh trang 6
nhiém moi trudng cang nghiém trong trong mua
mua 1{i; bii ric Phudc Théi — O Mén ciing khong
1a ngoai 1€.

42cm

30cm
b =4 /d
=
a. Mang thu + van xd bot
b. Van + cwa lay nuoc
c. Ho thu + van xa bun
d. Hé thong dién cuc
e. Mang + van xa nuoc ra

Hinh 1a: M6 hinh keo tu dién h6a
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Nhiéu cong nghé xtr Iy nudc ri rac da dugc
nghién cru va ing dung gin diy nhu qué trinh
UV/Fenton (Truong Quy Tung va ctv., 2009), 6-xy
hoa bang 6zon va AOPs (Nguyén Thi Ngoc Bich &
Ping Xuéan Hién, 2013), keo tu (Van Huu Tap et
al., 2012; Lé Hoang Viét & Nguyén V5 Chau
Ngan, 2014). Trong do, qua trinh keo tu va tao
bong cin cac chat ran lo limg co kich thudc rat nho
va mang dién tich sé dugc tao diéu kién dé két lai
v6i nhau thanh cac bong can du 16n va nang dé co
thé loai bo khoi nudc thai mot cach dé dang.
Nghién ctru nay tng dung qua trinh keo tu két hop
v6i Fenton-6zon nhu budc tién xir 1y cho nudc ri
bai rac nham xac dinh cac thong s6 van hanh phu
hop cho qua trinh keo tu dién hoa va Fenton-6zon.

2 PHUONG PHAP VA PHUONG TIEN
NGHIEN CUU

Nghién ciru dugc thyc hién trén mo hinh bé
dién hoa va Fenton-6zon. Bé keo tu dién hoa van
hanh lién tuc, kich thudc daixrongxcao
42x13x30 cm, thé tich hitu dung 1a 12 lit (Hinh
la). M6 hinh bé phan tmg Fenton-6zon c6 dang
hinh try; duong kinh ¢ = 0,14 m, cao 1,4 m, thé
tich hitu dung 15,7 lit. Trong d6, bd tri hé théng
khudy gdm motor va 3 canh khudy dong truc, may
tao 6zon (GENQAO FD 3000 II) cong suét 200 -
400 mg/h (hinh 1b).

Motor canh khudy
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Hinh 1b: M hinh bé phan tmg Fenton/6-zon
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TN 1: XAC PINH KCPC
— U=12V, a =45 Apc=486 cm’
— Onuse = 90 phut,
— KCbC=1cm;1,5cmva2cm.

—N

TN3: XAC PINH Apc
U =12V, KCBC(1), GNPC(a)
Onuie = 90 phuit,
Apc =243, 342, 486 cm?

@ = KCDC(Ch)

=  Apc(Ch)

)

TN2: XAC PINH GNPC
— U = 12V, KCBC(Ch), Apc = 486
cm?
— Onuee = 90 phﬁt,
— a=45° 60°, 90°

TN4: XAC PINH Onuéc
U = 12 V, KCPC(Ch), GNPC(a),
Apc(Ch)
enu(yc = 90, 100, 110 phﬁt

= GNDC(a)

Ghi chu:

o TINI —TN4: Phan tich pH, EC, TDS, dé duc, do mau, COD;

chon hiéu sudt xir 1y cao nhat: KCDC(Ch), GNPC(a),
Apc(Ch), Guesc(Ch).

o Thi nghiém chinh thirc: phan tich pH, dé mau, dé duc, EC,
TDS, SS, BODs, COD, Ping, TKN, Fe, Al, Cr.

o KCBC (khodang cach dién cuc)= 2 cm (Lé Hoang Viét et al.

2015) (ldy mdu dau vao, dau ra, 3 ldn ldp)
o GNDC: géc nghiéng dién cuc

= enuéC(Ch)

THi NGHIEM CHINH THU'C
U = 12V, KCDPC(Ch), GNDC(a),
Apc(Ch), Bause(Ch)

Hinh 2: B{ tri thi nghi¢ém dinh huéng keo tu di¢n hoa

TN5: XAC PINH THOI GIAN PHAN UNG
- Nude dau ra bé Keo ty dién hoa (hinh 1)
- C dinh pH = 3 (dung H,SOy)
- HyO2/Fe?*" =1 :1 (~ 500 : 500 mg/L)
- Bnude = 50, 60, 70, 80, 90, 100 phit
- Phan tich: EC, d6 mau, @6 duc va COD
=> Onuéc(Ch-FO)

~~

TN6: XAC PINH TY LE H,0,/Fe**
- Nudc dau ra bé Keo tu dién héa (hinh 1)
- Cb dinh pH = 3, Onu6c(Ch-FO)
- FeS0,4.7H,0=500 mg/L
- H)Oy/Fe*=2:1;3:1;4:1;5:1;6:1;7:1
- Phan tich: pH, COD, d6 mau, d6 duc

=> H,0,/Fe**(Ch-FO)

~z

NUOC Ri RAC
Phan tich: pH, EC, TDS, d6 mau, d6 duc,
SS, COD, BODs, Fe, Al, Cr (VI), TP,

o 5

BE KEO TU PIEN HOA
Phan tich: pH, EC, TDS, d0 mau, do
duc, SS, COD, BODs, Fe, Al, Cr (VI),

TP, TKN.

BE F-O
Phan tich: pH, EC, TDS, 6 mau, d6 duc,
SS, COD, BODs, Fe, Al, Cr (VI), TP,

THi NGHIEM CHINH THUC

S

a. TN dinh huwone Fenton-6zon

KET QUA

b. TN Fenton-6zon chinh thirc

Hinh 3: Thi nghiém Fenton-6zon (a. TN dinh hwéng; b. TN chinh thirc)

155



Tap chi Khoa hoc Truong Pai hoc Can Tho

Thi nghi€ém (TN) keo tu dién hoéa (KTPH) va
Fenton-6zon (F-O) dugc thuc hién theo quy trinh
cu thé & Hinh 2 va Hinh 3. Mdi quy trinh TN gém
TN dinh huéng va TN chinh thtrc. Cac thong s6 ly
héa duogc phan tich tai Trung tam Ky thuat Tiéu
chuén Do luong Chat lugng Can Tho CATECH.

3 KET QUA VA THAO LUAN

S6 chuyén dé: Méi truong va Bién doi khi hdu (2017)(1): 153-161

3.1 Thanh phin va tinh chét nuéc ri rac

Mau nudc ri rac cua bai rac Phudc Théi (quan
O Mon, thanh phé Can Tho), hoat dong tr ndm
2015 va hién tai van chua c6 hé théng xir Iy nudc ri
rac, dugc iy theo dot TN, vao thoi diém tir 7 gio
dén 8 gio trong ngay. Céac thanh phan cta nude thai
duogc phan tich va trinh bay trong Bang 1.

Bing 1: Nong d¢ cac chit 6 nhiém ciia nwére ri ric tai bii rac Phuée Théi

Chi tiéu DPon vi Gia tri trung binh (n=3) Chi tiéu Pon vi Gia tri trung binh (n=3)
pH - 7,30+0,06 TP mg/L 144,165+126,10
EC uS/em 17.444,4444.350,4 POs* mg/L 429,585+370,64
TDS ppm 8.333,33+2.362,91 TKN mg/L 520,914+36
boduc NTU 169,44+66,1 BOD/COD - 0,18+0,02
bomau PCU 6.922,224271,49 SS mg/L 415,55+123,35
COD mg/L 5.315,26+574 Fe mg/L 10,75+0,87
BOD mg/L 1.008,334200,17 Al mg/L KPH

Cr" mg/L 0,52+0,08

Do bai rac Phudc Thoi 1a bai rac méi (hoat
dong duoc 2 nam) nén nude ri rac cd ndng dd cac
chit 6 nhiém kha cao va dao dong 16n. EC va TDS
rat cao (EC khoang 17.444,44 + 4.350,4 uS/cm va
TDS khoang 8.333,33 + 2.362,91 ppm) c6 thé s& 1a
yéu t6 an mon dién cuc do phéng dién néu 4p dung
KTPH. Nudc ri ¢6 pH = 7,30 nam trong khoang
5,5—7,5 vi thé nhom s& duge chon 1am dién cuc dé
tién hanh cac TN (Nguyén Ngoc Dung, 1999).
COD kha cao ¢ 531526 + 574 mg/L; ty sb
BODs/COD 1a 0,18 = 0,02 (< 0,5) khong thich hop
cho qua trinh xir Iy sinh hoc; cung véi lugng chat
ran lo ling khé cao khoang 415,55 + 123,35 mg/L

nén can phai xtr Iy so bo dé lam giam nho hon 150
mg/L dé thich hop cho xur Iy sinh hoc. Bén canh
do6, kim loai nang nhu Cr, Fe voi néng do lan lugt
12 10,75 £ 0,87 mg/L, 0,52 + 0,08 mg/L, ¢ thé giy
{rc ché cho qua trinh xir 1y sinh hoc (Eckenfelder et
al., 2008).

3.2 Xac dinh cac thong s6 van hanh thich
hop cho qua trinh keo tu dién hoa

Dé xac dinh cac thong s6 van hanh cua KTDH,
TN dinh hudéng va TN chinh thirc dugc thyc hién.
Thong s6 TN va két qua dugc trinh bay trong Bang
2 va Bang 3.

Bang 2: Cac thong s6 van hanh trong 3 TN KTPH dinh hwéng

Théng so TN1 - GNDC TN2 - DTDC ADC TN3 — Onuéc
Hiéu dién thé U (V) 12 U=12V U=12V
DTDC Apc (cm?) 486 243,324 va 486 486

KCBC dpc (cm) 2 2 cm 2 cm

Onudc (phut) 90 90 90,100 va 110
Goc nghiéng[opc(®) 45°, 60° va 90° o = 45° o = 45°

Tir Bang 3 cho thiy pH, EC, TDS, d6 duc, do
mau, COD c6 mdi lién h¢ véi sy thay doi GNDC,
dién tich dién cyc (DTDC) va thoi gian lvu nudc;
trong do, EC, d6 duc, d6 mau, COD c6 anh hudng
nhiéu nhét. Thém vao dé, dién cuc duong hoa tan
tao thanh cac ion AP* ¢ thé lam mét tinh 6n dinh
cia cac hat keo, va két hop voi géc OH"* dé tao
thanh san pham két tia c6 do nhon cao Al(OH);.
Céc chét ran lo limg va cac hat keo bi hip phu vao
san pham két tia ndy tao thanh bong cin 16n gitp
cho qué trinh tuyén ndi hiéu qua hon. Cac ion hoa
tan cling bi hép phu vao bong cin nén EC trong
nude 11 rac giam. P§ mau cia nudc ri rac sau
KTPH giam do cac chit hitu co dang rén bi hip
phu va bi 6-xy héa bai gbc HO®.
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Can ctr vao két qua TN trén GNPC, COD la
thanh phan quan trong c6 anh huéng quyét dinh
dén kha nang xir Iy nudc thai cia qué trinh KTDH.
Nong d6 COD (hiéu sudt xtr 1y tuong tmg%) ¢ 3
TN GNDC 45°C, 60°C va 90°C lan Iuot 1a 3089,65
(36,11%), 3688,65 (26,11%) va 4000 mg/L
(19,44%) cho thdy GNBPC 45°C c6 kha nang loai
b6 COD tot hon so véi cic goc nghiéng khac.
Thém vao d6, do duc ciing c6 dién bién tuong tu;
do duc (hiéu suit loai bo tuong tng%) & 3 TN
GNDC 45°C, 60°C va 90°C lan luot 1a 111,78 NTU
(62,2%), 141,22 NTU (52,18%) va 151,89 NTU
(48,57%). Do d6, chon GNDC 1a 45°C cho cac TN
ké tiép.

Can ctr vao két qua TN trén DTDC, ¢6 sy dién
bién 3n mon dién cuc duong va bam dinh & dién
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cuc am. Sau khi xtr Iy duoc 14,7 lit nudce thai (ung
véi thoi gian 110 phat) thi dién cuc duong cua
ban dién cuc (BDC) 486 cm? bi tan 18,92 g; ban
324 cm? tan 12,22 g va ban 243 cm’ tan 8,45 g.
Diéu nay c6 thé giai thich do qua trinh 6xy héa
nhom trong qua trinh dién phan lam cho dién cuc
duong bi hoa tan. Nguoc lai, qua trinh khir cation
xay ra 0 dién cyc am, cac ion kim loai s€ bam vao
lam cho khéi lvong BDC am tang 1én; cu thé, khoi
luong BDC 486 cm? ting 4,2 g; 324 cm’ ting 3,7 g

S6 chuyén dé: Méi truong va Bién doi khi hdu (2017)(1): 153-161

va 243 cm? tang 3,1 g. Tuong tu, do duc va COD
giam khi ting DTPC, c6 nghia 1a hiéu suit xu ly
ciing tang; cu thé & DTDC 243 cm? cho hiéu suat
loai b6 COD va d6 duc la 16,48% va 53,3%;
DTDC 324 c¢cm? la 22,53% va 58,9%; va DTPC
486 cm? 14 36,26% va 61,7%. Nhu vy, DTDC 486
cm? cho hiéu suit xir Iy COD va d6 duc tot nhat va
dugc chon 1am thong sb thiét ké van hanh ¢ bude
tiép theo.

Bang 3: Nong d¢ cac chit 6 nhiém truée va sau KTPH cac ché d9 khac nhau

Goc nghiéng dién cuc (GNDC)

Chi Tiéu Mau dau vao 45° 60° 90°
pH 7+ 0,1 7,23 0,06 72 7,10+ 0,1
EC (uS/cm) 22.667+3.055 16.222+2.795,5 17.667+£2.517 18.111£2.502
TDS (ppm) 11.556+5.591 9.778+5.975,26 10.333£4.910 10.667+4.619
b6 duc (NTU) 295,34+ 24,19 111,78+34,86 141,22+ 48,59 151,89+ 44,98
D6 mau (PCU) 5.389+2.261,4 3.633+2.426 4.222+2.377 4.356+2.378
COD (mg/L) 4.965,52+ 827,59 3.089,65+505,66 3.668,9+ 498,85 4.000=+ 238,9
H(%) COD - 36,11 26,11 19,44
. XA s Dién tich ban dién cuc (DTPC)
Chi Tiéu Mau dau vao 243 em? 423 om? 486 om?
pH 6,89+ 0,1 7,13+ 0,06 7,13+ 0,06 7,2+ 0,1
EC (uS/cm) 15.778+ 3.672 13.444+3.949 13.000+ 4.359 11.2224+5.274
TDS (ppm) 6.667+ 1.155 5.333+ 577,35 5.111+ 509,18 5.000+ 333,33
Do duc (NTU) 255,22472,45 119,11+ 37,15 104,89+ 229,62 97,78+ 27,53
Do mau (PCU) 5.222+167,77 3.844+4291,23 3.511+ 491,41 3.144+ 216,88
COD (mg/L) 5.021+ 416,54 4.193+ 95,56 3.890+ 143,34 3.200+ 95,56
H(%) COD - 16,48 22,53 36,26
. X aX s Thoi gian lwvu nwéce (TGLN)
Chi Ticu Mau dau vao 90 phut 100 phut 110 phut
pH 7.37+0,59 7,93+0,12 8,12£0,08 8,12+0,03
EC (uS/cm) 32.333+11.930 20.667+3.512 17.667+3.055 15.667+577,35
TDS (ppm) 13.333£7.572 9.333+2.309 8.000 7.333+£577,35
Do duc (NTU) 383,33£111,5 149,33+78,23 146+98,61 140,33£90,23
D6 mau (PCU) 6.933+814,45 4.500+1.664 3.933+1.620 3.767+1.674
COD (mg/L) 5.683+997,69 3.366+424,68 2.648+573,37 2.538+626,64
H(%) COD - 40,78 53,4 55,34

Vé TGLN, két qua ghi nhan cho théy d6 duc
clia nudc thai giam khi TGLN ting. Diéu nay c6
thé giai thich rang TGLN dai thi dién cuc tan
nhiéu; chét keo tu sinh ra nhiéu s& lam ting kha
ning ddy ndi cht rin lo ling va 6-xy hoa cac chat
hoa tan. Hi¢u suat xtr Iy d6 duc & 3 TGLN 90, 100,
va 110 phut lan lugt 1a 61%, 61,9% va 63,4%.
Twong tw, ndng d6 COD giam khi ting TGLN,
hiéu sudt xtr Iy COD cao nhét 1a 55,34% & TGLN
110 phut, 53,4% & TGLN 100 phat va 40,78% &
TGLN 90 phuat. Tuy nhién, khi ting TGLN tir 90
phut 1én 100 phit, hi¢u suit tang thém 12,6%; khi
tang TGLN tir 100 phut 1én 110 phat, hi¢u suét chi
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taing 1,94%. Do do6, thoi gian luu nudc Qé nghi
chon 1a 100 phit vi Iy do vén hanh va kinh te.

Qua cac TN da thuc hién, dién cuc nhom duogc
chon 1am TN KTPH véi cac thong sb GNDC 45°,
DTDC 486 cm?, KCDPC 2 ¢cm va TGLN 100 phut
cho van hanh TN chinh thirc (muc 3.3).

3.3 Xirly nwéc ri bing qua trinh keo tu
dién héa

Két qua TN trén nude ri rac van hanh lién tuc
trong 3 ngay; tién hanh khao sat chat luong nudc
pH, EC, TDS, d6 mau, d6 duc, SS, COD, BODs,
Piéng, TKN, Fe, Cr%" trudc va sau qud trinh KTDH.
Két qua TN dugc ghi nhan trong Bang 4.
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Bang 4: Két qua xir Iy nwée ri qua KTPH

S6 chuyén dé: Méi truong va Bién doi khi hdu (2017)(1): 153-161

Chi tiéu Pon vi Truwéc KTPH (n=3) Sau KTPH (n=3) Hiéu sut xir 1y (%)
pH - 7,3+0,06 8,17+0,06 -
EC pS/em 17.444+4.350 13,967+1.501 19,9
TDS ppm 8.333+2.363 6.667+1.041 20
Do duc NTU 169,44+66,1 70,9+7,22 58,16
Do mau PCU 6.922+271,49 2.372+510,27 65,73
Fe mg/L 10,75+0,87 4,8242 45 55,16
Cr mg/L 512,78+79,86 125+36,33 75,62
TP mg/L 144,17+126,1 45,5418 44 68,42
PO4*> mg/L 429,59+370,64 85,01+56,58 80.2
COD mg/L 53154574 2.386+287 55,1
BOD:; mg/L 1.008+200,17 675+150,23 33,04
BOD/COD - 0,19+0,02 0,28+0,03 -
SS mg/L 415,55+123,35 116,67+37,56 71,92
TKN mg/L 520,913+36 459,12+24,69 11,9

Qua két qua trinh bay Bang 4 cho thay khi qua
cong doan xtr Iy KTPH d¢ duc va mau nudc thai
giam tir 169,44 NTU va 6922 PCU xubng con 70,9
NTU va 2372 PCU; tuong tmg véi hiéu suat xir Iy
1a 58,16% va 65,73%. Tuong tu, SS ciing giam tir
415,55 xubng con 116,67 mg/L; tuong ung voi
hiéu suit loai bo 71,92%. Hiéu sudt xur 1y nay
tuong ddi cao va co thé giai thich bang co ché oxy
hoa chat hiru co hoa tan boi gdc HO® hodc sy hdp
phu vao bong cin ndi 1én bé mat. Cac chat rin
cling cé thé bam vao céac bot khi ndi 1én mat nude
do bot khi luoén dugc sinh ra trong qua trinh dién
phén.

Hon nita, kim loai ning ciing 1a thanh phan
quan trong trong quéa trinh xir Iy nuéc thai bang
KTDH. Fe, Cr% trong nudc thai dau vao 1a 10,75 +
0,87 mg/L va 512,78 + 79,86 mg/L, sau KTPbH
chung giam xudng 1an luot 14 4,82 + 2,45 mg/L va
125 £ 36,33 mg/L; tuong tmg v4i hiéu suat xir Iy 1a
55,16 % va 75,62 %. Lugng kim loai loai bo khoi
nuée thai co thé giai thich qua 2 co ché: (1) qua
trinh khir (dién phan nudc ri) tao ra cac gbc OH®,
gbc OH* s& két hop véi cac kim loai ning trong
nuéce tao thanh hydroxid kim loai két tia bam vao
cac bong cén va dugc tuyén ndi 1én trén mat nude
hoic ling xudng day bé; va (2) Mot sb ion kim loai
¢6 dién tich dwong s& di chuyén va bam vao dién
cuc am.

Vé dudng chat N va P, cic thanh phan khao sat
TKN, TP, va PO4* sau KTDH giam. Trong d6, TP
va PO,> giam déng ké con 45,5 va 85,01 mg/L; dat
hiéu suat xir Iy 1an luot 1a 68,42 va 40,2%. Trong
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khi d6, TKN giam it tir 520,91 xudng 459,12 dat
hiéu suit 11,9%. Hiéu sut loai bo TP va PO,* cao
co thé qua trinh dién hoéa tao ra AIPO4 Kkét tua,
chiing bam theo bong can va loai bd ra ngoai qua
qué trinh tuyén ndi (Lé Van Cat, 2007).

Két qua TN (Béang 4) cho thiy nong d6 COD
trong nudc thai giam dang ké sau KTPH; tuy nhién
COD diu ra van con kha cao. Nong d6 COD giam
tir 5315mg/L xudng con 2386 mg/L; trong tng véi
hiéu sut xtr 1y 55,1%. Tuong tu BODs ciing giam
tir 1008 xudng con 675 mg/L vé6i hidu sut loai bo
dat 33,04%. Cac chit rén lo ling va chét hiru co
hoa tan c6 thé dugc hap phu vao bong cin hay bi 6-
xy hoa boi géc HO®, cic chat ran lo limg
dugc tuyén noi 1én phia trén tao thanh 16p vang va
bi loai bd. Ty 1€ BODs/COD tang tur 0,19+0,02 1én
0,28+0,03.

Nhu vay, qua trinh KTPH véi GNDBC 450,
DTBDC 486 cm?, KCDC 2 ¢m, TGLN 100 phut thi
hiéu suat loai bo d¢ mau, do duc, SS, COD, BODS,
TP, TKN trong nudc ri rac lan lugt 1a 65,73%;
58,16%; 71,92%; 55,1%; 33,04%:; 68,42%; 11,9%.

3.4 Xirly nwéc ri sau KTPH bing
Fenton/O-zon

3.4.1 TN dinh hwong xdc dinh thoi gian phan
ung va ty 1é H,Ox/Fe?*

Thyc hién TN theo so dd TN dinh hudéng TN5
va TN6 (theo Hinh 3a); do va phan tich 46 mau, d6
duc va COD. Cac két qua ghi nhan ¢ Hinh 4a va
Hinh 4b.
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Hinh 4a: Dién bién d$ duc, mau, COD theo thoi
gian phan &ng (TNS)

Theo két qué Hinh 4a, gia tri d0 duc va mau
déu giam; tuy nhién, COD va d6 duc giam thap
nhit & phut thir 70. Tai dy, hidu suit xir Iy do duc
va COD cao nhat 1an luot 1a 80,15% va 60%. Do
d6, thoi gian 70 phit dugce chon cho TN6. Theo Kkét
qua dién bién d6 duc, d6 mau va COD theo ty 1&
H,0,/Fe** cho thdy d6 duc thip nhat 1 6 NTU & ty
16 HyO; : Fe* =2 : 1 (hiéu suat xir Iy 95%); con do
mau va COD thap nhat dat 500 PCU va 1655,17
mg/L & ty 18 H,O, : Fe?* = 4 : 1 (twong mg hiéu
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suét xir Iy 1a 82,8% va 6()%). Do @06, chon ty 1¢
Hy0, : Fe?*" =4:1 cho TN ke tiép.

3.4.2 Xdc dinh liéu heong H)O, va liéu lrong
Fe’* thich hop

Tién hanh TN7 véi thoi gian luu nude 70 phit
va ty 18 HyO, : Fe** = 4 : 1; trong d6, thay dbi
luong H,0, va Fe?* & cac cap lidu luong 2000 :
500 mg/L; 3000 : 750 mg/L; 4000 : 1000 mg/L.
Cac két qua EC, d6 duc, d0 mau va COD duogc
tong hop trong Bang 5.

Bang 5: Chit lwong nwérc ri ciia qua trinh Fenton véi 3 cip liéu lwong H20: va Fe?*

Cip liéu lwgng H20: va Fe?* (mg/L)

Chi tiéu Ponvi Dauvao KTPH Daura KTPH 2000 : 500 3000 : 7504000 : 1000
EC puS/cm 40.000 20.000 19.000 19.000 19.000
b6 duc NTU 265+63,6 120425,5 62442 3842,8 37+2,8
Do mau PCU 7.100+141,4 2.600+282,8 950+353,5 900  800+141,4
COD mg/L 7.034,48 3.310,34 1.448,28 1.103,45 1.793,10
H(%) COD % - - 56,25 66,67 45,83

Két qua TN Bang 5 cho thay gia tri do duc va
d6 mau dat thap nhét ¢ cap lidu lvong H,0, va Fe?*
4000 : 1000 mg/L; tuy nhién, COD lai ¢6 ndng do
thip nhét & cap liéu luong 3000 : 750 mg/L (twong
tng hiéu sudt xtr 1y 66,67%). Do do, dé tiét kiém
hoéa chat, cap lidu luong H,0, va Fe?* 3000 : 750
mg/L s& dugc chon dé tién hanh cac TN tiép theo.

3.5 Xirly nwée ri rac biang qua trinh
Fenton-6zon

Sau TN dinh huéng, cac thong sb van hanh bé
phan tng Fenton-6zon dugc chon nhu bén dudi.
Céc thong sb pH, EC, TDS, DO, d¢ duc, d0 mau,
COD, BODj, SS, Ping, Fe, Cr%*, TKN duoc khao
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sat trong qua trinh TN. Két qua dugc thé hién &
Béang 6 va Hinh 5.

Thong s6 vin hanh  Giatri  Ghi chi
pH 3 (dung H2SO04)
Thoi gian phan tng 70 phiit  Chon tu TNS

Liéu lugng H,0,/Fe**  3000:750 Chon tir TN7

S6 chuyén dé: Méi truong va Bién doi khi hdu (2017)(1): 153-161

Cin cir vao két qua Bang 6 cho thiy pH duoc
diéu chinh trong quéa trinh KTDH va Fenton-6zon
dung axit H,SO4 xit NaOH 6N. Day 1a cong doan
phirc tap; tuy nhién, can phai diéu chinh dé dat
duogc két qua mong doi.

Bang 6: Chit lwong nwéc ri & bé KTPH truéce va sau Fenton-dzon

Chi ticu Truwée KTPH Sau KTPH Sau Fenton-dzon Hiéu suit Hi¢u suit Fenton

n=3) n=3) (m=3) KTPH /6zon
pH 7,3£0,06  8,17+0,06(3)* 3,6(7)** - -
EC (nS/cm) 17.444,44+4.350 13.967+1.501,11 23.500+6.928 - -
TDS (ppm) 8.333,33+2.363  6.667+1.040,83 10.166,7+1.443,38 - -
b6 duc (NTU) 169,44+66,1 70,9+7,22 39,78+8,85 58,16 43,89
D6 mau (PCU) 6.922,224271,49 2.372,224510,27 811,11+269,43 65,73 65,81
Fe (mg/L) 10,75+0,87 4,8242 .45 13,39+1,63 55,16 0
Cr%" (mg/L) 0,52+0,08 0,12+0,04 KPH 76,13 100
TP (mg/L) 144,165+126,1 45,52+18,44 KPH 68,42 100
PO, (mg/L) 429,59+270,64 85,014+56,58 KPH 80,21 100
COD (mg/L) 5.215,26+574 2.386,44+287 867,8+195,56 55,1 63,64
BOD (mg/L) 1.008,33+200,17 675+150,23 502,78+142,49 33,06 25,51
BOD/COD 0,189+0,02 0,28+0,03 0,58+0,04 - -
SS (mg/L) 415,55+123,35 116,67+37,56 85,56+10,18 71,92 26,66
TKN (mg/L) 520,91+36 459,12+24,69 422,68+19,62 11,86 7,94

Chi chii: * Truée khi dwa vao xit Iy Fenton-6zon nwée thdi duwoc diéu chinh vé pH 3 bing a-xit H:SO4

** Sau qud trinh Fenton-6zonnude thai dwoc chinh pH 1én 7 bang NaOH 6N.

Hinh 5: P§ trong ciia ri & dau vao sau KTPH va sau Fenton/d-zon

Do duc va SS: Hiéu suit loai bo do duc cua
qué trinh fenton-6zondat 43,89%, d¢ duc trudc va
sau khi xtr ly Fenton-6zon 14 70,9 mg/L va 39,78
mg/L. Hi¢u suit loai bo SS cua qua trinh Fenton-
ozon dat 26,66%, tu 116,67 mg/L giam con 85,56
mg/L. Nong d6 SS sau xur Iy du diéu kién (SS <
150 mg/L) dé dwa vao qua trinh xt 1y sinh hoc.

Néong d9 COD, BODs va ty 1§ BODs/COD:
Céc chit hitu co trong nudc thai bi 6-xy héa boi
gbc hydro-xyl duoc tao ra trong qua trinh fenton-
6zon, do d6 lam giam ndng d6 COD va BODs
trong nude thai. COD sau qua trinh fenton-6zon
giam tr 2.386,44+287 mg/L xudng con
867,8+195,56 mg/L, hiéu sudt loai b6 COD kha
cao 69,64%. Tuong tu, BODs sau qua trinh Fenton-
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dzon giam tir 675+150,23 mg/L xubng con
502,78+142,49 mg/L, hiéu suit xur 1y 1a 29,63%.
Trong qua trinh Fenton-6zon nhimg chat hiru co
cao phan tir kho phan huy sinh hoc bi 6-xy hoa va
bi cit ngan mach thanh nhiing chat hiru co d& phan
hiuy sinh hoc nén ty sé BODs/COD ting tir
0,28+0,03 1én 0,58+0,04, diéu nay s€ tao thuan loi
cho qua trinh xir 1y sinh hoc phia sau.

TP va PO4*: Nong d TP va PO4* trudce xir ly
Fenton-6zonla 45,52+18,44 mg/L va 85,01+£56,58
mg/L, sau khi xir Iy bang qué trinh Fenton-6zon
déu khong phat hién céc chi tiéu nay. Hiéu suat xu
Iy TP va PO, dat 100%, hiéu qua xit Iy TP va
PO.* cao do trong qua trinh Fenton-6zon Fe** phan
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tmg véi PO4* hinh thanh FePO, két tia va duogc
loai bd khoi nude thai.

TKN: Ham lugng TKN sau xt 1y con kha cao
(khoang 422,68+19,62 mg/L) c¢6 thé gay doc cho
qué trinh x 1y sinh hoc. Do d6, nén c6 qua trinh
xir Iy TKN nhim lam giam ham lwong TKN trong
nude thai trude khi dua vao quy trinh xtr Iy so cip
bang phwong phap KTPH két hop Fenton/6-zon.

Kim loai niing Fe, Cr®: Ham lugng Fe sau xtr
ly tang tir 4,82+2,45 mg/L 1én 13,39+1,63 mg/L co
thé do thiéu ankalinity nén qué trinh ling khong
hidu qud. Ham luong Cr® truée xur ly la
0,120,038 mg/L. Sau khi xir ly bang qua trinh
Fenton-0zon déu khong phat hién cac chi tiéu nay.
Hiéu suét xir Iy Cr®* dat 100%.

Nhu vy, nudc ri rac sau khi xir Iy bang qua
trinh KTPH két hop Fenton-6zon véi thoi gian
phan ung 1a 70 phat, ti 16 HyO, : Fe** =4 : 1 =
3.000 : 750 mg/L, & pH = 3 cho két qua vé hiéu
sudt xtr Iy do duc, d6 mau, SS, COD, BODs, TP,
PO,*, TKN va Cr® lan lugt 1a 43,89%; 65,81%;
26,66%; 69,64%; 29,63%; 100%; 100%; 7,9% va
100%. Ty 1¢ BODs/COD sau khi xtr ly Fenton-
6zonla 0,58 rat thich hop dé dua vao hé thong xir Iy
sinh hoc.

4 KET LUAN VA PE XUAT

Qua nghién ciru nay c6 thé két luan rang qua
trinh keo tu dién hoa két hop véi Fenton/6zon hoan
toan ¢ thé ap dung dé xtr 1y nude ri rac — mot
trong cac loai nudc thai kho xir 1y nhat. Hai giai
doan xtr 1y két hop nay véi cac két qua ghi nhan cu
thé nhu sau:

— Qua trinh keo tu dién hoa (dién tich ban
dién cuc 486 cm? mat do dong dién A = 0,522
A/m?; gbc nghiéng 45°, thoi gian luu 1,66 h) duge
4p dung véi hiéu suat loai bo cac thanh phin 6
nhiém d6 dyc, mau, COD, SS, BODs, TP, Fe, Cr®,
TKN tuong Ung la 58,16%; 65,73%, 55,1%;
71,92%; 33,04%; 68,42%; 55,16%; 76,13%;
11,9%.

— Qua trinh Fenton/6zon (pH = 3, thoi gian
lwu 70 phut va ti 18 HyO, : Fe** = 4 : 1), hiéu suét
loai bo d6 duc, d0 mau, SS, COD, BODs, TKN cua
qua trinh Fenton/6-z6n lan luot 1a 43,89%:
65,81%; 26,66%; 69,64%; 29,63%; 7,9% va khong
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phat hién Cr®, TP va PO,*. Ty 1& BODs/COD sau
khi xtr 1y biang qua trinh keo tu dién hoa va
Fenton/6zon dugc cai thién tir 0,19 1én 0,58 rat phu
hop cho cac cong doan xir Iy sinh hoc tiép theo.
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