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TOM TAT

Nudc ri rac chiia nhiéu cac hop chat hitu co khé phan hay sinh hoc va dinh duéng véi nbng do
cao, nhat la tir cac bai chon 1dp rac thai do thi cé thai gian van hanh lau (> 10 ndm), gay anh hudng
dén suic khoé con nguai va chat lugng mai trudng. Fenton dién hda la mot trong nhiing qua trinh
oxy héa tién tién (AOPs) da dugc nghién clu dé xur ly hiéu quéa nhiéu hop chat hitu co kho phan
hay sinh hoc trong nudc. Trong nghién cltu nay, nudc i rac sau qua trinh x{ Iy sinh hoc (b€ sinh
hoc dong lién tuc) dugc ti€p tuc xr Iy bang phuong phap Fenton dién hda véi xtc tac di thé Sat
(Il) Sunfua va oxit sit tU trén hai dién cuc Ti/Ir0,-Ta»Os va Ti/RuO,. Anh hudng cac diéu kien pH
khac nhau dén hiéu qua loai bo chat & nhiém trong nudc ri rac da dugc nghién ctiu. Két qua cho
thdy dién cuc Ti/IrO,-Tap; Os va xdc tac Sat (Il) Sunfua co hiéu sudt xt ly nudc ri rac toét hon dién cuc
Ti/RuO, va oxit sét tif trong cung diéu kién thi nghiém. Qua trinh Fenton dién hoa di thé co kha
nang loai bd 71% nhu cau oxy hod hoc (COD), 88% téng cacbon hiiu ca (TOC), 89% téng nita (TN),
93% nitc amoni (N-NH4T) va 99% dd mau trén dién cuc Ti/IrO»-TapOs va xdc tac Sat (1) Sunfua tai
pH 3, mat dé dong dién 333 mA/cm? sau 90 phut dién phan. Nghién cu cho thay phuong phap
Fenton dién hod cé kha nang xt ly hiéu qua cao cac thanh phan 6 nhiém trong nudc ri rac sau qua

trinh x{ ly sinh hoc.

Tu khoa: Nudc ri rac, Fenton dién hog, xic tac di thé, pH

GIOI THIEU

Viét Nam dugc xem la mot trong nhiing nudc cé toc
do gia tang dan s6 va qué trinh d6 thi héa dién ra
rdat nhanh chéng. Bén canh d6, vdn dé chit lugng
moi trudng song do thi ciing dang bi suy gidm dan do
khong kiém soat dugc cac nguén chét thai phat sinh !
Viéc xti Iy cac rac thai da va dang dan tré thanh van dé
moi truong dang quan tam, dic biét 1a Iugng réc thai
sinh hoat phat sinh ngay cang nhiéu. Viéc xt ly chat
thai rdn sinh hoat d6 thi cht yéu 1a tai st dung, chon
14p, 1 phan vi sinh va d6t. Bién phap dugc xem la dugc
sti dung phé bién nhit tai cdc nudc dang phat trién 1a
stt dung bai chon 14p rac hgp vé sinh?. Nudc ri rc 1a
loai nudc thai dugc sinh ra trong qud trinh choén lap
rac thai rin sinh hoat, dugc hinh thanh do nuéc mua
thdm vao long bai réc, do trong rac thai da chia sén d§
4m khi dugc chon 1dp, qua mot thoi gian sé sinh ra sy
ri nudc. Nudc ri rdc nay chiia nhiéu thanh phan phtc
tap, rat doc hai, cac chit 6 nhiém cha yéu 13 amoni, vi
trung gy bénh, ham lugng COD cao, chiia kim loai
néng,...Céc chit 6 nhiém nay la nguyén nhan dan dén
suy thodi moi trudng nghiém trong. Néu lugng chit
thai nay thdm vao dat véi néng dod vugt chudn cho
phép sé gay 6 nhiém nguén nudc ngdm trdm trong,
con néu nhiém vao nguén nudc mat sé gay huy hoai

hé thay sinh ¢ khu vuc nuée d6 3,

Nhiéu cdng trinh nghién ctdu da 4p dung nhiéu
phuong phép khdc nhau dé€ xt ly nudc ri rdc nhu
phuong phép loc sinh hoc?, oxy héa Ozon (03)?, oxi
hoé dién hoa® keo tu dién hoéa két hgp Fenton®...
Trong d6 néi bat 1a qud trinh Fenton c6 thé oxy héa
cdc chit 6 nhiém hitu co cao phén tit thanh cic phan
tt nho hodc truc tiép khodng héa cic chit 6 nhiém
thong qua bé sung, thay thé, chuyén dién ti va pha v
lién két, tAn cong chit 6 nhiém bing cc chit oxy héa
manh (*OH)’. Phuong phép Fenton thong thudng
¢6 uu diém phan ting nhanh, diéu kién phan ting don
gian, thiét bi dé tim nhung han ché1a t6n chi phi héa
chét, chi phi xt ly bun sit sinh ra. Dé khic phuc
nhiing nhugc diém nay, qud trinh Fenton dién hoa
(EF) dugc nghién ctu thay thé do ¢6 vu diém la than
thién v6i moi trudng vi lugng Fe?t dugc tai sinh lién
tuc & cuc am, ngudn sit c6 thé hoan luu d€ tdi sit dung
nén lam giam lugng Fe>* ban ddu va giam lugng sit
bd sung. T d6 sé giam dugc lugng bun sit sinh ra,
ngoai ra con cung cAp mat do dong dién 16n, 6n dinh,
cai thién tdc d6 phan tng, it tiéu tén hoa chat, kha
nang xi Iy cdc chdt 6 nhiém cao®.

Céc cong trinh nghién cttu trén thé gisi da cho thay
rdng Fenton dién héa xt Iy dugc nhiéu loai nudce thai

Trich dan bai bdo nay: Tran P KT, Luu T L. Nghién citu x& ly nuéc ri rac sau sinh hoc bang phuong
phap fenton dién hoa. Sci. Tech. Dev. J. - Sci. Earth Environ.; 5(2):377-387.
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khac nhau. Tic gia Gengbo va cong su (2016)° di
nghién cdu moét hé phén tng vé6i dong chdy thing
dling méi gom 10 ngén chiia st dung cyc duong PbO,
va cyc Am than chi vé6i diéu kién t8i uu (pH 3, dién dp
4V, t6c 46 dong 40 mL/pht, [Fe**] = 0.4 mmol/L,
toc do suc khi 80 mL/phut) dé€ xt Iy nudc thai hiu
co. Hiéu qua loai bo Tartrazine la 100%, loai bo TOC
la 41.6%. Carmina Bruguera Casamada va cdng sy
(2018)10 da nghién vu diém cta Fenton dién hoéa
trong viéc khu trung nudc thai ti siia. Nghién ctu
nay stt dung budc keo tu dién (EC) sau d6 dén dién
Fenton va ho tr¢ thém quang dién tit. Cac phuong
phép nay dugc chay véi cyc &m khuéch tan khong khi
tao Hy O, va cyc duong 1a kim cuong pha tap boron
(Boron doped diamond, BDD) hoédc RuO;. Nudc thai
ban d4u vé6i pH tu nhién 5.7 dugc xu ly bing dién
Fenton véi cuc duong RuO, dem lai hiéu qua loai bo
vi khuén Escherichia Coli va Enterococci cao hon so
v6i dung cuc duong BDD. James I. Colades va cong
sy (2015) ' nghién ctiu qui trinh dién Fenton dé xit
ly chdt thai man hinh tinh thé 16ng (TFT-LCD) chia
mot lugng 16n dung méi hitu co Dimethyl Sulfoxide
(DMSO). Hiéu qua xt ly DMSO dat 100%, loai bo
TOC va COD lan lugt 1a 68% va 79%. Xiaobiao Zhu
va cong sy (2011)8 da st dung hai qua trinh Fenton
va dién Fenton dé€ xti ly nudc thai luyén cSc dugc tién
xt ly sinh hoc. Céc thong s6 t6i uu dugc xac dinh tai
pH 4, thai gian phan tng 1a 1.2 gid, néng d6 Fe?* va
H,0; 14 40 mM cho qud trinh Fenton; tai pH 4, thoi
gian phan tng 1.8 gi, néng d6 Fe’* 0.6 mM va mat
do dong dién 1a 3.7 mA/cm? cho qua trinh dién Fen-
ton. Két qua cho thdy hiéu sudt loai bd TOC ctia hai
qud trinh Fenton va dién Fenton lan lugt la 75% va
55%. Tac gia Dilek Giimiis va Feryal Akbalb (2016) '?
da thuc hién so sanh hiéu suit ctia 2 qud trinh Fen-
ton va dién Fenton trong diéu kién t6i uu (pH 3, mit
do dong dién 1a 333 mA/cm?, néng d6 Hy O, 1a 500
mg/L) két qua loai bo phenol va COD la 93.3% va
87.5%. Bén canh d6, két qua con cho thdy dién hod
Fenton la kinh t€ hon Fenton thong thuéng trong viéc
xu ly nuéc thai chita phenol.

Trong bai nghién ctiu nay, nudc ri rac sé dugc thu
nhan sau bé xi ly sinh hoc hoc dong lién tuc (se-
quencing batch reactor, SBR) ctia hé théng xti Iy nudc
thai hién hiiu tai nha médy xt ly nudc ri rac Binh
Duong. Tién hanh thii nghiém xi ly nudc ri rac 4p
dung cong nghé Fenton dién héa trén cac dién cuc:
Ti/IrO,-Tay Os, Ti/RuO; véi cac xuc tac thuong mai
di thé khac nhau: oxit sit ti (Fe304), St (II) Sun-
fua (FeS). Khao sat anh hudng cta pH khéac nhau dé
theo doi khéa nang phéan huy céc chét 6 nhiém hiiu co
va dinh dudng trong nudc ri rdc nhu nhu ciu oxy héa
hoc (COD), téng cacbon hiiu co (TOC), dd mau, téng
Nito (TN) va amoni.
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Nudc ri rac

Céc mau nudc ri rac duge thu nhén tit bé xtt ly sinh
hoc dong lién tuc (sequencing batch reactor, SBR) tai
Khu lién hgp xi ly chét thai rdin Nam Binh Duong va
dugc dyng bing can nhuya (polyethylene) 2 lit. Mau
dugc bdo quan trong th lanh & nhiét d6 4-5°C theo
TCVN 6663-3:2008 d€ dam bao giam thiéu t6i da sy
thay d6i n6ng d6 cac chit 6 nhiém c6 trong mau nudc
ri rac boi cac quad trinh sinh hoc va héa hoc. Tinh chit
clia nudc ri rdc trudc va sau bé SBR dugc thé hién &
bang 1. Dién cyc duong st dungla 2 dién cuc thuong
mai gom: Ti/RuO;, Ti/IrO,-TayOs. Pién cuc Ti/Pt
dugc dung lam dién cuc am. Cac dién cuc c6 kich
thudc 2 x 3 cm duoc cung cép tu cong ty Permelech
Ltd (Nhat Ban). Dua trén nhiing nghién ctu trudc
day vé khoang cach dién cuc, két qua cho thdy khoadng
cach 2 cm cho hiéu qua xu ly t6t nhat nén & nghién
ctiu nay chon khoang cach gitta cic dién cuc andt va
cat6t 1a 2 cm 3. Xdc tac Oxit sit tit (Fe30y), Sat(II)
Sunfua (FeS) v6i d¢ tinh khiét 99.9% duoc cung cép
béi Fisher Scientific (My).

B4 tri thi nghiém

Hinh 1 miéu ta so d6 hé thong phéan ting. Binh phan
tng c6 hinh tru tron ¢é kich thuéc 6 x 7.5 cm, thé tich
hiéu dung la 100 mL. My tao dong dién mot chiéu
UDP Series 150 W ctia hang Unicorn TMI - Han
Quodc c6 khoang diéu chinh dién thé 0-150 V, nhiét
dd phong thi nghiém 26°C. Mau dugc dit trén mdy
khudy tii VELP AREC, Italy ¢ 200 vong/phit, nudc ri
rac va xdc téc trong cdc sé dugc khudy tron bang may
khufy véi thanh ca tit (1 g) d€ ddm bao nudc thai trong
binh lu6n dugc tron 1an t6t nhat. Hai dién cuc (an6t
va catdt) sé dugc dit ngdp trong nudc va song song
nhau véikhoang cach 2 cm vi déy dugc xemla khoang
cach t6i uu cho qué trinh dién phin théng qua cac
nghién ctiu trudc day (Sruthi T. va cong sy, 2018) 12
Mat d§ dong dién moét chiéu chay qua cac dién cuc
trong tét ca thi nghiém dugc dit ¢ dinh theo thiét ké
thi nghiém 333 mA/cm?, dién thé U = 6 V, khéi lugng
Xuc tdc mp,g = 20 g/L, mpe304 = 20 g/L. Mau nuéc ri
réc dugc diéu chinh pH tir 3-10 (sti dung NaOH hodc
H,S0y4). Gid tri pH trong dung dich hay méi trudng
phan ting dong vai tro kha quan trong trong phan ting
dién oxy héa. O phuong phap nay gia tri pH khong
chi anh hudng dén viéc tao ra cac ion sit (Fe?t, Fe3T)
ma con anh huéng dén sy hinh thanh va phan hay
H,05. Méi thi nghiém dugc ldp lai 3 1an va tinh todn
gid tri két qua trung binh.

St dung thiét bi do quang phd UV-VIS Shimadzu
1800 (Nhat Ban) véi phuong phap binh dun kin
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Bang 1: Thanh phan nudc ri rac trudc va sau bé SBR.

Thong s6 Don vi Nong d6 (ban dau) Nong do (sau bé SBR)
pH - 8.5 8.6
COD mg/L 4500 2600
TOC mg/L 1500 700
Mau TCU 4600 4000
NHy+ mg/L 1200 380
TN mg/L 2000 100
Bing S L ddhe Cl, +H,0 — HOCI+ H* +CI~ ©))
+ -1 %
Q Sau d6 hai chét nay sé oxy hoa cac chit 6 nhiém cé
\ trong nudc ri rac. Do d6, & pH 3 hiéu qua loai bd
= < COD 14 cao nhit & ca hai dién cyc. Khi tang pH tit 3
uc tac
FeS 2 L-/ 1én 10 c6 thé thdy raing COD giam tit 52% xudng 34%
EorO4 r\¥\ | [ Teearic 5 trong khoang thoi gian 90 phut véi anét Ti/TayOs-
re 1,72 IrO,, tuong tu COD gidm tit 50% xuéng 35% véi andt
Cucdeong | * o Pl i X
TiTeOsli0;  |™® Y . Ti}p',‘ 4 TI/RUOZ'
I ey O Khi ting pH dung dich tii 4 dén 8, géc Cl, tu do hoat

Hinh 1: So d6 hé théng phan ting (1): May bién déi
dong mét chiéu, (2): Xdc tac, (3): Cuc duang, (4): Cuc
am, (5): Nudcrirac.

tiéu chudn 5220 d€ phan tich néng d¢ COD khi thi
nghiém. St dung thiét bi Metrohm 900 multimeter
(Thuy Si) d€ do gia tri pH va d¢ mau cta nudc ri rdc
khi thi nghiém. St dung thiét bi do TOC Shimadzu
00936 (Nhat Ban) dé do néng do TOC va TN khi thi
nghiém. St dung thiét bi do sic ky ion Metrohm IC
883 (Thuy Si) d€ do thong s6 N-NH4 ™ ¢6 trong nudc
ri rac.

KET QUA VA THAO LUAN

Kha nang loai bé COD

Hinh 2 cho théy hiéu suft loai b6 COD bang Ti/IrO,-
TayO5 va Ti/RuO; khi 6 FeS (A, B), Fe304 (C, D) va
khong xtc tac (E, F). Két qua thi nghiém cho théy khi
khong st dung chét xtc tac, hiéu sudtloaibéo COD cao
6 moi trudng nudce thai cé pH 3 va giam dén hiéu suét
khi ting pH & ca anét Ti/IrO,-TayOs va Ti/RuO;.
Diéu nay c6 thé 1a do khi dién hoa trong moi trudng
axit (pH 3), gbc Cl, tu do va HCIO dudgc sinh ra do
ion CI~ bi oxy hoéa & cuc duong theo phuong trinh 1,
2 duéi day '4:

2CI" = Clp +2e~ (1)

dong tuong déi yéu vi Cl, hoat dong chu yéu trong
modi trudng axit, thay vao dé chi goc HCIO hoat dong
nén hiéu sudt xi ly bat du gidm xudng. Tiép tuc ting
do pH > 8 (pH 10), goc ClIO~ sé hoat dong la cht yéu
nén hiéu suét loai bd COD giam dédng ké vi g6c Cl, va
HCIO hoat dong yéu hodc khong hoat dong. Diéu nay
6 thé€ giai thich boi dién thé hoat dong cuia ba chit
oxy héa vi E,(HCIO) > E,(Cl,) > E,(ClIO™). Nhin
chung hiéu suit & anst Ti/IrO,-Tap Os hiéu qua hon
anét Ti/RuO; & nhiing méi trusng pH khac nhau.
Két qua thi nghiém cho théy khi cé chat xuc tac (FeS,
Fe304) theo biéu do6 (A, B, C, D) Hinh 2, hiéu suit
loai bd COD cao & mdi truong dung dich c6 pH 3 va
hiéu sudt loai bd COD gidm dén khi tang d¢ pH & ca
hai an6t Ti/IrO,-Tap O5 va an6t Ti/RuO;. Diéu nayla
do d¢ pH trong dung dich tang 1én va trong diéu kién
kiém (pH > 8), H,O, do catét tao ra nhanh chéng bi
phan hay thanh O, va HyO. Do d6 lam giam lugng
ion sdt sinh ra, din dén lugng hydroxyl tu do (*OH)
tao ra gidm nén hiéu sudt xt ly giam. Khi ting pH tui 3
1én 10 c6 thé thiy ring COD giam ti 71% xudng 45%
(FeS) va tit 66% xuéng 40% (Fe304) trong khoang
thoi gian 90 phut véi anét Ti/IrO,-Tap Os, tuong tu
cho anét Ti/RuO, COD giam tli 67% xudng 46% (FeS)
va tii 57% xudng 46% (FezO4) véi liéu lugng xuc tac
20 g/L. Két qua nay tuong dong nghién ctiu khac gin
déy ctia Soraya va cong sy (2010) 1° t6i uu hoa cac didu
kién phan ting cho nudc ri bai rac bing quy trinh Fen-
ton dién hoa cho hiéu suit loai bd COD dat 94% & pH
3, mat d dong dién 49 mA/cm? va phan ting théi gian
43 phut.
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Hinh 2: Hiéu suat loai bd COD bang Ti/IrO,-Ta;Os va Ti/RuO, khi c6 FeS (A, B), Fe;04 (C, D) va khéng xuc tac (E, F).

Kha nang loai bé TOC

Hinh 3 cho théy hiéu sudt loai bd TOC bang Ti/IrO;-
TapOs va Ti/RuO, khi ¢ FeS (A, B), Fe304 (C, D)
va khong xuc tac (E, F). Hiéu qua loai bé TOC cao
nhat & pH 3 va gidm dén khi ting d¢ pH dung dich &
diéu kién khong c6 xuc tac va khi c6 FeS, Fe3O4. Khi
khong sti dung xtc tac hiéu suét loai bd TOC cao nhét
trén an6t Ti/IrO,-Tay O5 va Ti/RuO, 1an lugt 1a 58%
va 56% & pH 3, mat d6 dong 333 mA/cm?.

Khi qua trinh Fenton dién héa c6 thém xuc tic, hiéu

sudt xtt ly TOC ting cao trén cd hai an6t. andt

380

Ti/IrO,-Tay O5 v6i xtc tac FeS hiéu sudt loai bé TOC
tang tlt 57% lén 88% (vGi Fe3Oy4 tang tii 34% 1én 61%).
Anét Ti/RuO; véi xuc téc FeS ting tit 56% 1én 88%
(v6i Fe30y4 ting tlt 34% 1én 56%) & pH 3. Qua do co
thé thdy rang an6t Ti/IrO,-TayOs cho hiéu sudt xt
ly cao hon so vé6i Ti/RuO; trong cling diéu kién thi
nghiém.

Kha nang loai bé mau

Hinh 4 cho théy hiéu suft loai bd mau bang Ti/IrO;-
Tap O5 va Ti/RuO; khi cb FeS (A, B), Fe304 (C, D) va
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Hinh 3: Hiéu suat loai bé TOC bang Ti/IrO,-Ta;O5 va Ti/RuO, khi cé FeS (A, B), Fe304 (C, D) va khoéng xuc tac (E, F).

khéng xuc tac (E, F).So sanh nhiing biéu d6 Hinh 4
c6 thé thdy rang & diéu kién khong dung tic, kha
néng loai bd mau & ca hai anét déu cho hiéu suét cao
trén 90% (99% véGi andt Ti/IrO,-TayO5 va 94% vdi
Ti/RuO;,), mau gin nhu dugc loai bd hoan toan & moi
truong axit (pH 3, pH 4) trong thoi gian dién hoa ti
90 - 150 phut v&i méat d6 dong dién 333 mA/cm?. Khi
tang do pH ty 1¢ loai bo mau gidm xudng, ting moi
trudng tii pH 3 1én pH 8, hiéu suét giam tii 99% xudng
95% v6i andt Ti/IrO,-TayOs 6 biéu d6 (A) va tuong
ty cing gidm cho biéu d6 (B). Gan day, Rostamizadeh
va cong su (2018) '© xéc dinh Fe-ZSM lam xtc tc cho

qua trinh dién Fenton dé€ xu 1y nudc ri rac, pH 3 cho
théy hiéu suit khtt mau cao (> 95%) trong 30 phut, khd
tuong tu véi két qua nghién ctiu nay. Hiéu sudt loai
bd mau gitta andt Ti/IrO,-Tay O5 va andt Ti/RuO, khi
khong 6 xuc tac (E, F) véi cd xuc tac FeS (A, B) va
Fe304 (C, D), dugc thé hién nhu Hinh 4 sau:

Khi st dung xuc téc di thé (FeS, Fe3O4) cho qua trinh
dién héa, lam tang hiéu sudt xii ly mau bdi su oxy hoa

bdi cdc goc oxy hdéa manh nhu da dugc gidi thich.
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Hinh 4: Hiéu suat loai bd mau bang Ti/lrO,-Ta; Os va Ti/RuO, khi co FeS (A, B), Fe304 (C, D) va khong xuc tac (E, F).

Kha nang loai bé téng Nito va amoni (N-
NH; ™)

Hiéu sut loai bo téng Nito gitia andt Ti/IrO;-TayOs
va andt Ti/RuO, khi khong c6 xuc tac (E, F) véi co
xuc tac FeS (A, B) va Fe30Q4 (C, D), dugc thé hién nhu
Hinh 5 sau:

Hinh 5 cho théy hiéu suit loai bd TN bang Ti/IrO;-
Ta, Os va Ti/RuO; khi c6 FeS (A, B), Fe30,4 (C, D)
va khong c6 xuc tic (E, F). So sanh hai biéu d6 (A,
B) Hinh 5 c6 thé thay ring hiéu qua loai bo téng Nito
cao & mau nudc ri rdc o gia tri pH 3 va pH 10, sau
dé6 giam dén theo thit tu pH 4, pH 6, pH 8 véi xtc tac
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FeS & ca hai anét Ti/IrO;-Tay O5 va Ti/RuO,. Hiéu
sudt loai bo TN cao nhét 1a 89% (107 mg/L) boi andt
Ti/IrO;-TayOs va 65% (355 mg/L) boi anét Ti/RuO,
trong thoi gian 120 - 150 phut véi mét do dong dién
1a 333 mA/cm?. Diéu nay c6 thé dugc Iy gidi bsi qua
trinh dién phéan gidn tiép trén hailoai dién cyc sé hinh
thanh cdc chit oxy héa chia ion CI~ nhu Clo (Clp),
axit hipocloro (HCIO), hypoclorit (OCI ™), hydro per-
oxyt (H,O;) (Chiang L.C, va cdng su 1995)°. Ngoai
ra, theo két qua phan tich nudc ri rac dau vao cho thay
ngudn nudc ri ¢ chita nhiéu jon Cl~ (5015 mg/L) va
khi gidm pH ctia mau nuGc cang thip xudng pH 3 boi
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Hinh 5: Hiéu suat loai bd TN bang Ti/IrO,-Ta, 05 va Ti/RuO, khi cé FeS (A, B), Fe304 (C, D) va khéng c6 xuc téc (E,
F).
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Hinh 6: Hiéu suat loai bd N-NH, " bang Ti/IrO,-Ta;Os va Ti/RuO, c6 FeS (A, B), Fe304 (C, D) va khéng cé xuc tac

(E,F)
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axit HCI thi dién phén sé sinh ra nhiéu ion Cl~, ngoai
ra Clo tu do c6 thé dugc tao ra bang cach oxy hda cac
ion CI™ & cuc duong theo phuong trinh 1 va 2. Sau
d6 céc chét nay sé oxy hoa amoni c6 trong nudc ri rac
vi ching c6 tinh oxy héa manh, lam gidm ham lugng
N-NH4 " theo nhiing phuong trinh 3, 4. C6 thé thdy
& pH 10 va pH 3, hiéu qud xtt Iy TN & hai dién cuc
déu cao trén 50% trong thdi gian 120-150 phit véi ca
hai loai xtc tac, mit d6 dong dién la 333 mA/cm?.
Hiéu sudt xti Iy TN véi xtc tac FeS trén anét Ti/IrO,-
TayOs cao hon so v6i khi dung FezO4. Két qua nay
cing dién ra tuong tu cho dién cyc Ti/RuO;. Nhin
chung anét Ti/IrO,-Tap O5 cho két qua xi Iy TN t6t
hon anét Ti/RuO; khi khong c6 xtc tac va khi c6 xtc
tac (FeS, Fe3Oy).

Trong nudc amoni ton tai hai dang 1a NH,4 " va NH;
va ¢6 thé chuyén dich cin bang thuin nghich phu
thuc vao pH theo phuong trinh sau:

NH3 +H' < NHj (3)

Khi ning gid tri pH > 10 cin bang sé chuyén dich vé
phia tao thanh khi NHj. O moi truong kiém, amoni
chuyén tii trang thdi long sang khi. D6 la nguyén nhéan
lam gidm ham lugng amoni va hiéu xudt loai bo TN
cao hon so v6i & moi trudng trung tinh (pH 6, pH
8). Qud trinh N-NHy* chuyén thanh khi NH3 theo
phuong trinh sau®:

NH; +OH™ = NH3+H,0 (10<pH<11) (4)

Hiéu sudt loai bo anomi (N-NH4") gitia anét
Ti/IrO;-Tay O5 va andt Ti/RuO; khi khong c6 xuc tac
(E, F) vé6i c6 xtc tac FeS (A, B) va Fe3O4 (C, D), dugc
thé hién nhu Hinh 6.

Nhin chung, khi xt Iy nudc ri rac bang phuong phép
Fenton dién héa véi xtc tac FeS, FezO4 hiéu qua loai
bd N-NH4+ & an6t Ti/IrO,-TarOs cao hon nhiéu so
v6i andt Ti/RuO; & diéu kién thi nghiém tuong tu
nhau. Xuc tac FeS cho hiéu qua xt ly cao hon Fe3O4
voi ty 1€ dat 93% - 98% (9-25 mg/L) v6i andt Ti/IrO;-
TayOs va dat 83%-93% (25-55 mg/L) trong khoang
thoi gian 90 - 150 phut, mat do dong la 333 mA/cm?.
So sdnh v6i QCVN 25:2009/BTNMT, hiéu xut xti ly
N-NH,4 " dat tiéu chudn cot B (N-NH4 ' cot B 1a 25
mg/L). Tac gia Eyiip Atmaca (2009)'7 da xit Iy nuéc
ri rac bang phuong phdp Fenton dién héa dong thé &
pH 3, trong 20 pht véi hiéu suit 1gi bo 72% COD va
28% N-NH4 ™. So sanh véi hiéu sdt xtt Iy amoni béi
Fenton dién héa di thé cho hiéu qua thép hon.

Nhin vao biéu d6 (A, B, C, D) Hinh 6 ¢4 thé thy ring
FeS va Fe304 cho két qua loai bé N-NH4 T véi xtc
tac dat hiéu sudt cao ¢ pH 3, pH 10 va gidm dan vé
phia pH 4, pH 6, pH 8. C6 thé ly giai bang co ché oxy
hoéa bai goc Clo tu do theo nhu cac nghién ctiu trude

day'”. Ngoai ra, trong méi trudng kiém (pH 10) xay
ra sy chuyén héa amoni tit long sang khi nén amoni da
dugc loai bod. Khi so sanh hiéu suat loai bd N-NH4+
trén cuing anot Ti/IrO;,-Ta; O cho thdy kha nang loai
bé N-NH4 khi st dung xtic téc FeS cao hon xtc tic
Fe30y4.

KET LUAN

Tt nghién ctu nay co thé két luan ring viéc st dung
Sat (IT) Sunfua (FeS) va Oxit sit tit (Fez3O4) nhu mot
chét xdc tdc trong qua trinh Fenton dién héa thich
hgp cho qué trinh khoang héa chat hitu co cé trong
nudce ri rdc ti bai chon 14p 6n dinh (> 10 ndm). loai
dién cuyc sti dung (Ti/IrO;- Tap Os va Ti/RuO,) va xuc
tac c6 anh hudng dang k& dén hiéu sudt xu ly chat gay
6 nhiém c6 trong nudc ri rac. Két qua thi nghiém cho
théy khi tang hodc giam gid tri pH ctia dung dich dién
héa, hiéu suit xu ly sé thay d6i. Qua trinh xtt ly chét
6 nhiém sé dat hiéu suft cao trong moi trudng axit va
sé giam dan khi chuyén sang méi truong kiém. Hiéu
qué loai bo chit 6 nhiém cao nhét & pH 3 véi hiéu
sudt dat trén 70% cho céc chi tiéu COD, TOC, TN, N-
NH4 " va d6 mau dugc loai bé hoan toan khoi nudc
ri rdc. Fenton dién hoéa la mot phuong phép dé dang
van hanh vdi cac hda chat dé tim, dé bdo quan va cho
hiéu qua xti Iy cao trén nudc ri rac.
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Nghién ctiu nay dugc tai trg béi Quy Phat trién khoa
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Study of the treatment of leachate after biodigestion using
Electro-fenton method

Pham Kieu Tuyet Tran’, Tran Le Luu?"

QD
'ﬁ’& ABSTRACT
: Leachate contains many non-biodegradable organic compounds and nutrients with high con-
/ centrations, especially from urban waste landfills with long operating times (> 10 years), which
Use your smartphone to scan this affects the human health and environmental quality. Electro-Fenton is one of the advanced oxida-
QR code and download this article tion processes (AOPs) that has been recently studied for the treatment of many persistent organic
compounds in water. In this study, post-biological leachate (continuous flow biological tank) was
treated using Electro-Fenton method with heterogeneous catalysts as Iron (Il) Sulfide and Iron Ox-
ide on two electrodes Ti/IrO,-TayO5 and Ti/RuO,. The effect of different pH conditions on the pol-
lutant removal efficiency in landfill leachate was studied. The results show that Ti/IrO,-Ta; O5 elec-
trode and Iron (Il) Sulfide catalyst obtain better leachate treatment performance than the others
under the same experimental conditions. The heterogeneous Electro-Fenton process was capable
of removing 71% of chemical oxygen demand (COD), 88% of total organic carbon (TOC), 89% of
total nitrogen (TN), 93% of ammonium nitrogen N-NH4 1 and 99% color at Ti/IrO,-Ta, Os electrode
and Iron (Il) Sulfide catalyst at a pH 3, current density 333 mA/cm? after 90 minutes of electrolysis.
The results showed that the Electro-Fenton method capable effective treatment of pollutants in
the post-biological leachate in the future.
Key words: [ eachate, Electro-fenton, catalyst, pH
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