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Tom tat

Mot sé kim loai chuyén tiép (nhu Fe va Mn, thuong ton tai trong bun thai) co6 thé duoc tan dung nhu vat li€u tiém nang
(chét hap phu hodc chat xuc tac) dé loai bo cac chat 6 nhidm hitu co trong nude théng qua cac qua trinh oxy héa nang
cao. Trong nghién ctru ndy, bun thai khé tir nha may cip nude duoc cacbon hoéa & cac nhiét do khac nhau (200, 300,
400, 500, 600, 700°C) va sau d6 dugc st dung dé loai bé mau va COD khoi nuéc thai dét nhuém. Peroxydisunfat
(PDS) 1a nguon tao ra cac goc sunfat tu do (SO; ) trong qua trinh oxy hoa. Két qua thir nghiém ban dau chi ra rang bun
thai duge cacbon hoa & 300°C (300-Bun) c6 hidu qua loai bo cao nhat ddi véi mau va COD. Anh huéng ciia cac diéu
kién dau vao dén qua trinh loai bo mau va COD duoc nghién ciru & cac gia tri pH khac nhau (1,0-4,0), nong d6 PDS
(0-1,11 mM), gia tri mau ban dau (2-221 Pt—Co), néng d6 COD ban dau (33,3-230,9 mg/L) va ty 18 rin/long (hodc
ham lugng 300-Bun dugc st dung: 04,0 g/L). Mot nghién ciru khac duge thyc hién dé so sanh hiéu qua loai b6 mau va
COD bang phuong phap hap phu (sir dung 300-Bun), oxy héa (sur dung PDS) va xic tac di thé (két hop 300-Bun va
PDS). Két qua chi ra ring co ché hip phu dong vai tro chu dao trong viéc loai b6 mau va COD. PDS hoat dong nhu mot
chét oxy hoa hiéu qua trong viéc khir d0 mau va giam nong d6 COD trong nudc thai dét nhudm. Vai tro cla chét hoat
hoa PDS trong hé xic tic di thé duge quan sat rd hon trong nghién ctru loai bo COD so véi nghién ctru loai bo mau
trong nudc. Mic du bun thai ¢6 thé loai bé mau va COD trong nude thai dét nhudém nhung hiéu qua khong cao nhu
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mong dgi. Do d0, can phai c6 mot s6 bién tinh hodc xir Iy khac ddi voi bun thai trong tuong lai dé ting hidu qua xir 1y
COD.

Tir khéa: oxy hoa nang cao; d6 mau; nhu cau oxy héa hoc; nudc thai dét nhudm; bun thai.

Abstract

Some transition metals (i.e., Fe and Mn often exist in sewage sludge) can act as potential materials (adsorbent or
catalyst) for removing organic contaminants from water through advanced oxidation processes. In this study, dried
sewage sludge derived from water supply plant was carbonized at different temperatures (200, 300, 400, 500, 600,
700°C) and then applied for removing colour and COD from textile wastewater. Peroxydisulfate (PDS) is used to
generate free sulfate radicals (SO; )in the oxidation system. A primary test result indicated that sewage sludge

carbonized at 300°C (300-Bun) exhibited the highest removal efficiency for colour and COD. The effects of operational
conditions on the removal process of colour and COD were investigated at different pH values (1.0-4.0), PDS
concentrations (0-1,11 mM), initial colour values (2-221 Pt-Co) and COD concentrations (33.3-230.9 mg/L), and
solid/liquid ratios (300-Bun dose: 0—4.0 g/L). Another study was conducted to compare the removal efficiency of colour
and COD by adsorption (using 300-Bun), oxidation (using PDS), and heterogeneous catalysis (combining 300-Bun and
PDS). Results indicated that the adsorption mechanism played a dominant role in removing colour and COD. PDS acts
as an effective oxidant for degrading colour and decreasing COD in textile wastewater. The role of PDS activator in the
heterogeneous catalysis system was more clearly observed in studying COD removal than in colour one. Although the
sewage sludge can remove colour and COD from textile wastewater, its efficiency was not high as expected. Therefore,
it is necessary to have some further modifications or other treatments of the sewage sludge in the future to increase the
removal efficiency of COD.

Keywords: advanced oxidation process; colour; chemical oxygen demand; textile wastewater; sewage sludge

1. Gidi thi¢u Cac cong nghé xir 1y nude thai dét nhudm
bao gém hép phu, sinh hoc, mang loc, trao

doi ion, keo tu, keo tu dién hoa, oxy hda nang

Su gia ting s6 luong ngudn nudc 6 nhiém tir
cac hoat dong cong nghiép dang 1a mdi quan

tdm chung cta nhiéu quéc gia. Lién Hop Qudc
nhan dinh nganh cong nghiép thoi trang va dét
may la nganh gdy 6 nhiém xép hang thu hai
(chiém 8% tong lugng khi thai CO2 va 20%
tong luong nude thai toan ciu) trong cac nganh
cong nghiép hién nay [1]. Cac van dé méi
truong lién quan dén nganh dét may bao gdm:
tiéu thy hoa chat duoc st dung trong qué trinh
tréng soi tw nhién, khi thai trong qua trinh san
xuét soi téng hop va hoa chit doc hai thai ra
trong nudc thai. Day cling la nganh cong
nghiép can tiéu thy lwong nude 16n (khoang 93
ty m® nudc/nam) va gép phan tao ra khoang
20% luong nudc thai cong nghiép [2]. Pac
diém va thanh phan co ban cua nudc thai dét
nhudém duoc tong hop bai Yaseen va Scholz [3]
nhu sau: pH tur 5,5-11,8, d6 mau 50-2.500 Pt—
Co, nhu cau oxy hoa hoc (chemical oxygen
demand; COD) la 150-30.000 mg/L, BOD Ila
80-6.000 mg/L va tong chét rin hoa tan (TDS)
14 1.500-12.000 mg/L.

cao (advanced oxidation processes; AOPS)
[2], [3]. Trong coéng nghé AOPs, cac chat
hoat hoa (nhu H202 hodc S,0%") thuong dugc
st dung ho tro chit xuc tac (dva vao kim loai
chuyén tiép nhu Fe, Ti, Mn,....) trong viéc
ting hiéu qua xir 1y cdc chat 6 nhiém hitu co
trong nudc. AOPs dua vao phan ung oxi hoa
khtr lién quan dén peroxydisulfate (PDS;
S208%") va peroxymonosulfate (PMS; HSOs")
[4], [5], [6] dd duoc nghién ciru boi nhiéu tac
gia boi vi ddy 1a hai chit oxy héa manh nhat.
Thé oxi hoa—khir tiéu chuan cua PDS 1a 2,01
V (S,0f +2H" +2e” —2HSO,) cao hon so
véi PMS la 1,04 \
(HSO; +2H" +2e — HSO, +H,0) [7].

PMS va PDS c6 thé duoc kich hoat bang
chat xtc tac (dua vao kim loai chuyén tiép) dé
tao thanh géc tu do sunfat SO3)1a chét oxy hoa
manh va c6 kha nang phan huy hiéu qua cac
chat 6 nhiém hitu co trong nudc [8]. SO g3
xay ra phan wng chuyén dién tir & hon "OH [7].
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Nguyén nhan 13 gi4 tri thé dién cuc chuan (E°)
cia SO: /SO% (2,40 V) thp hon HO/HO" (E°
=2,73 V) [8], [9]. Theo két qua nghién ctru cua
Liang va Su [9], su hién dién cta cac gbe tu do
(ngudn gbc tir PDS) tai cic gia tri pH la:
SO% (pH = 2,0-7,0), caSO% va "OH (pH =
7,0-9,0) va "OH ng =9,0-12). Do d6 cac AOP
dua trén gbc 4 ¢6 nhiéu wu diém hon so véi
cac phuong phap dua trén gbc "OH (thuong
duoc tao ra dua vao H202), vi du: kha nang oxy
hoa cao hon, dd chon loc va hi¢u qua xir 1y cao
hon va hiéu qua xu ly ¢ khoang pH rong hon
[10], [9]. Thém vao d6, gia thanh PDS (khoang
0,74 USD/kg) 1a thiap hon so véi H202 (~1,5
USD/kg) va PMS (~2,2 USD/kg) [7]. Do do,
PDS duoc st dung nhu chat hoat héa trong
nghién ctru nay.

Céc nghién ciru trude day chi ra rang bun
thai tir nha may xtr Iy nuéc co thé duoc tan
dung dé lam vat liéu hap phu [11] hodc xtc tac
[12]. Nguyén nhan boi vi sy hién dién cua cac
kim loai chuyén tiép (chu yéu la Fe va Mn)
trong bun thai. Hoa va cong su [11] bao céo
rang ham lugng Fe (416.470 mg/kg) trong bun
thai nha may xir Iy nudc cap Ha Dinh chiém
phan quan trong hon so vé&i cac kim loai khac
nhu: Al (35.730 mg/kg) > K (689 mg/kg) > Mg
(636 mg/kg) > Mn (250 mg/kg). Do do, bun
thai c6 thé duoc sir dung nhu chat hip phu dé
xtr ly As trong nudc [11]. Trang va cong su
[13] bao cdo thanh phan hoa hoc tir bun thai
ctia nha may xir Iy nudc ngdm & Tan Phi (TP.
Hb Chi Minh) 1a SiOz (54,4%), Al,O3 (22,3%),
Fe203 (10,3%) va céc thanh phan khéc (12,8%).
Bun thai chira ham luong Fe cao, do d6 nd cé
thé str dung nhu chét x(c tac. Gamaralalage va
cong sy [12] ciing dua vao dac tinh nay (dua
vao ngudn Fe) cua bun thai dé xu 1y nudc thai
cao su crép (kép) bang phan tng Fenton.

Do d6, myc ti€u ctia nghién ctru nay la buédce
dau danh gia tiém niang cua bun thai tir mot nha

may xir Iy nude cp trong viée xir Iy d6 mau va
COD trong nudc thai dét nhudm thong qua:
phuong phap hap phu (st dung vét liéu bun
thai), hé thong oxy hoa (sir dung PDS) va qua
trinh xtc tac di thé (két hop bun thai va PDS).
PDS tir mubi (kali persunfat; K»S20g) duogc sir
dung nhu chat hoat hoa lam ting hiéu suat xir Iy
hiru co trong nudc thai dét nhudém thong qua
goc tw do SO; .

2. Vit liéu va phwong phap nghién ciru

2.1. Vit li¢u thi nghiém

Bun thai tir nha mdy xir ly nudc cap My
Xuan, Hi€p Phudc, Viing Tau (sau khi loai bo
tap chét) duoc séy kho & nhié¢t d§ 105°C trong
6 gio dé loai bo hoi nudc. Bun sau khi siy kho
duogc rady min va san ¢ kich thudc <0,15 mm.
Mau bun kho (kich thude: <0,15 mm) duogc
nung ¢ nhi¢t d 200, 300, 400, 500, 600, va
700°C trong 60 phut. Vat liéu sau khi nung
duoc 1am ngudi va luu trit trong tu hut dé tranh
tiép xtic véi khong khi.

Nudc thai léy tr hd thu gom cua mot cum
cong nghiép dét may tai TP. H6 Chi Minh. Mau
nudc thai duoc loc so bd béng Iudi kich thuoc
<0,15 mm va duoc trit lanh & —4°C dé giam that
thoat COD.

2.2. Phwong phap nghién ciru

Céc thi nghiém danh gid hi¢u xtr ly d6 mau
va COD trong nudc thai dugc thuc hién theo
dang tinh. Thi nghiém danh gid 4nh hudng cua
nhi¢t d§ nung dén hiéu qua xu ly d0 mau va
COD duoc thuc hién dé tim diéu kién t6i wu
(nhiét d6 nung tdi wru) trong diéu ché vat lidu.

Céc yéu t6 mdi truong (bao gébm pH, ndng
d6 chét hoat hoa PDS, nong d6 COD, d6 mau
va ham lugng bun dugc st dung) cé anh huong
dén qua trinh x 1y d6 mau va COD duoc
nghién ctru. Diéu kién thi nghiém hap phu, oxy
héa hodc xtc tac duge thé hién chi tiét bén dudi
mdi hinh (Hinh 1-6).
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2.3. Phwong phdp phén tich va dinh gid sé
liéu

b6 mau (Pt—Co; Platinum—Cobalt) trong
nudc dugc phan tich theo phuong phap quang
phé sic ky (TCVN 6185:2009) bang may
quang phd tir ngoai kha kién HACH DR6000 &
budc song Amax = 455 nm. Nhu cau oxy héa hoc
(COD; mg/L) dugc phan tich theo cac phuong
phap tiéu chuan phan tich nudc va nudc thai
(SMEWW 5220B:2017).

Hiéu suat xur Iy (%H) d0 mau hoac COD
theo thoi gian dugc tinh toan dya vao cong thirc
1. Céc nghién ctru trude day chi ra rang hang s6
tbc d6 phan tng (k1; 1/phut) cta cac phan tng
trong AOP thuong dugc xac dinh theo dong
hoc bac nhat (cong thuc 2) [5], [14], [4], [15],
[6]. Do d6 hiang sé téc d6 phan tng trong
nghién ctru nay dugc tinh toan dua vao dong
hoc bac 1.

COC‘ €1 100%
° oy
INC /C,) = —kit @)

Trong d6: CoVva Ctla ndng do COD (hoidc do
mau) ban dau va tai thoi diém t.

Theo QCVN 13:2015/BTNMT (Cot A), do
mau va nong d6 COD trong nudc thai cong
nghiép dét nhuém duoc yéu cau déi vai cac co
s& dang hoat dong 1a 75 Pt—Co va 100 mg/L. Két
quéa phan tich néng do COD (1.310 + 49 mg/L;

%H =

n =3) va do mau (1.616 + 67 Pt—Co; n = 3) cua
nuée thai thd cho thiy déu vuot ngudng dau ra
(theo QCVN 13:2015/BTNMT). Sé liéu duoc
béo céo & gid tri trung binh + sai s6 chuan.

3. Két qua va thao ludn

3.1. Anh hwéng nhigt dp nung ciia vt ligu
bin dén hiéu qua xir Iy dp mau va COD

Nhiét d6 nung thuong anh huéng dén ciu
tric, hinh thai va dac tinh vat liéu. Hiéu qua xu
Iy mau va COD thudng bi anh hudng boi dac
tinh vat liéu. Két qua anh hudng nhiét do nung
(200-700°C) dén hiéu suat xur 1y mau (Pt—Co)
va COD duogc thé hién & Hinh 1a va 1b.

Mic du bun thai khong nung cé thé xir ly
hiéu qua mau (H% = 87,4%), tuy nhién lai
khong hiéu qua ddi véi COD (H% = 26,3%).
Mot s6 thanh phan hitu co ¢ san trong bun ¢o
thé bi phong thich trd lai trong qua trinh xtr 1y,
do d6 can c6 sy gia nhiét dé loai bo cac chat
nay trong bun thai [14].

Nhin chung, hi¢u qua xtr Iy d6 mau (91,6%—
95,7%; Hinh 1a) bdi bun thai nung (to 200°C
dén 700°C) c6 su khac biét khong déng ké so
véi hiéu qua xu ly COD (46,8%—74,6%; Hinh
1b). Mau bun thai dugc nung & nhiét d6 300°C
(ky hiéu: 300-Bun) dat hiéu qua tdi uu cho xir
ly mau va COD nuéc thdi. Do d6, mau 300-
Bun dugc st dung lam vat liéu cho céc thi
nghiém tiép theo.
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Hinh 1. Hiéu suit xir 1y (a) 46 mau (Pt—Co) va (b) COD (mg/L) béi bun thai nung va khong nung (m/V = 0,5 g/L,
[PDS] = 0,55 mM, pH = 3,0, COD = 123,2 + 3,41 mg/L va mau (Pt-Co) = 144,3 £ 7,09)
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3.2. Anh hwéng pH dén hi¢u qud xiv ly dé
mau va COD

pH 14 thong s6 mai trudng c6 anh hudng 16n
dén qua trinh x 1y chat hiru co trong nudc. Cac
nghién ctru truée cho thdy hiéu qua cia qua
trinh oxy hoa tién tién thuong dat téi vu & moi
truong axit [16], [17], [6]. Gowtham va Pauline
[17] nghién ctru anh huong pH (2, 2,5, 3, 3,5 va
4,0) dén qua trinh xtr ly COD béi photo-Fenton
(%H = 67%) hoac Fenton (%H = 50%) phan
ung va két luan qua trinh dat t6i wu tai pH 3,0.

Trong méi truong axit (ddi dao proton HY),
cac gbc tu do sunfat (SO )dugc hinh thanh
theo phan Gng 3 va 4 [10]. Tuy nhién, trong
mai trudng kiém, cac gde SO co thé phan ung
v6i OH™ anions dé tao thanh cac gdc hydroxyl
("OH) ty do (phan tmg 5) [10], [9]. Cac gbc
"OH thudng phan ung it hidu qua véi cac chat
hitu co. Do d6, tai pH cao, OH™ thé dong vai
tro nhu gbéc tim diét gdc 'OH (hydroxyl
scavengers) va lam giam hi€u qua phan huy

chit hitu co trong nuéc [5], [4]. SO; c6 thé
phan tmg v6i nude dé tao thanh "OH (tai tit ca
cac gia tri pH) theo phan tng 6 [9].

S,02 +H* — HS,0, 3)
HS,0, — SO, +S0% +H* (4)
SO, +OH —>SOZ +OH" (5)
SO; +H,0 —>S0% +OH" +H* (6)

Hiéu qua xir Iy mau va COD trong diéu kién
pH tir 1,0 dén 4,0 dugc thé hién ¢ Hinh 2. Két
qua cho thay qu4 trinh x{r Iy mau xay ra nhanh
trong giai doan dau (khoang 5 phut) va hiéu qua
xtr Iy mau it anh hudng bai su thay d6i pH (H%
trung binh la 92,3% + 2,02). Ngugc lai, qua
trinh xr ly COD xdy ra chdm hon va bi anh
huong boi su thay doi cua pH. Hiéu suét xu 1y
COD tang dan tir 43,9% 1én 63,9% khi pH ting
tir 1,0 d&én 3,0. Tuy nhién, khi pH ting tir 3,0
dén 4.0, hiéu suit xtr Iy COD giam tir 63,9%
xubng 27,9%. Nhin chung, méi truong tdi wu
cho qué trinh xtr [y mau va COD la tai pH 3,0.
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Hinh 2. Anh huéng thong sé pH dén hiéu suét xir 1y (a) d6 mau (Pt—Co) va (b) COD trong nudc thai (m/V = 0,5 g/L,
[PDS] = 0,55 mM, COD = 126,5 + 12,2 mg/L va d6 mau = 149,9 + 9,78 Pt—Co)

3.3. Anh hwéng nong dp chit hoat héa [PDS]
dén hiéu qua xiv Iy dp mau va COD

Két qua anh huéng ndong do chat hoat hoa
([PDS] = 0,14-1,11 mM) dén hiéu qua xur 1y do
mau vd COD boi miu 300-Bun dugc thé hién
trong Hinh 3a va 3b. Nhin chung, hiéu qua loai
b6 d6 mau trong nude 13 do qua trinh hap phu

vao vat liéu 300-Bun (85,8%; Hinh 3a) hon la
qua trinh xtc tac do sy tro luc cua chét hoat hoa
& cac nong do [PDS] khéac nhau (93,3% + 2,73).
Noi cach khac, sy hién dién cua [PDS] chi gop
phan ting khoang 8% hiéu qua xir Iy d6 mau
trong nudc thai.
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Nguoc lai, anh hudéng cua néng do [PDS]
thé hién rd théng qua qué trinh xir Iy COD
(Hinh 3b). Mau 300-Bun c6 kha nang lam giam
33,1% COD trong nudc thong qua co ché hip
phu. Hiéu qua xtr Iy COD gap d6i (tir 33,7% lén
67,1%) khi ting nong d6 [PDS] tir 0,14 mM
dén 0,69 mM. Két qua cho thdy hiéu qua cia su
két hop [PDS] va 300-Bun trong viéc xir 1y
COD théng qua qua trinh xuc tic va hip phu.

Tuy nhién, khi ting ndng do [PDS] hon 0,14
mM, ndng d6 COD trong nudc thai c6 khuynh
huéng ting tro lai sau 20 phit tiép xtc vdi hé
[PDS] va 300-Bun. Mot khuynh hudng tuong
tu dugc bao cao bai Anil va cong sy [16] (phén
tich su thay d6i COD theo thoi gian dé danh gia

11

mirc d6 khoang héa cac chat 6 nhidm trong
nudc thai thuc ¢ nha may dét nhuom). Sy phan
hay céac chat hitu co trong nude thai dét nhuém
theo thoi gian dién ra kha phirc tap hon so véi
trong dung dich mau (thuong mai nhu mau
xanh methylene) pha, do d6 mét sb chat hitu co
khong dugc phat hién trong phan tich COD.
Trong qua trinh phan huy cac chit hiru co dudi
sy hién dién cua cac géc tu do SO; hodc
(‘OH), thanh phan cac chat 6 nhiém hitu co don
gian hon c6 thé duoc phat hién trong phan tich
COD [16]. Két qua din dén tang gia tri COD
theo thoi gian [16], [17]. Két qua ching minh
¢ su tdn tai cta cac tdc nhan oxy hoa trong h¢
két hop giira 300-Bun va PDS.
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Hinh 3. Anh huéng nong do chat hoat hoa [PDS] dén hiéu suét xir 1y (a) @6 mau (Pt—Co) va (b) COD trong nuéc thai
(m/V=0,5g/L, pH=3,0,COD = 126,5 + 12,2 mg/L va d6 mau = 149,9 + 9,78 Pt—Co)

3.4. Anh hwéng nong @é COD va dé mau dén
hi¢u qud xir ly

Do mau va néng dd COD nudc thai tuong
tmg voi voi hang sé pha loang (f = 5, 10, 15,
20, 25, 30 1an) lan luot 12 221, 137, 68, 6, 5 va
2 Pt-Co (Hinh 3a) va 230,9, 118,2, 76,0, 52,5,
41,6 va 33,3 mg/L (Hinh 3b). Két qua Hinh 3a
cho thiy anh hudng cua d6 mau dén hiéu qua
xtr 1y thé hién o ¢ giai doan dau (<10 phut).
Tuy nhién, sau 90 phut phan tGng, hiéu suat xu
1y dat trén 99% (khi d6 mau <68 Pt—Co), 97,8%
va 92,3% (tng véi @6 mau 137 va 221 Pt-Co).

bdi véi thong $6 COD, khi néng d6 ban dau
thap (33,3 va 41,6 mg/L), qua trinh xir Iy dién
ra nhanh hon va dat hiéu suit 99,9% tai 40 phut
(Hinh 3b). Bdi v6i cac miu c6 ndng d6 COD
ban dau cao, hiéu suat xir 1y (sau 90 phut) giam
(98,1%, 91,6%, 47,6% va 31,9%) khi nong do
COD tang (52,5, 76,0, 118,2 va 230,9 mg/L).
Nguyén nhan cho sy giam hiéu suat nay 1a do
cac gbc SO; dugc hinh thanh khong du dé
phan tmg voi cac chat hitu co trong nude thai

[4].
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Hinh 4. Anh hudng cua (a) @ mau (Pt—Co) va (b) ndng d6 COD (mg/L) ban dau dén hiéu qua xir Iy (m/V = 0,5 g/L,
[PDS] = 0,55 mM, pH = 3,0 va thoi gian 90 phut)

3.5. Anh hwéng lidu lwong vit ligu dén hiéu
qud xw ly dp mau va COD

Hinh 5 trinh bay anh huéng cua liéu luong
vat liéu (hay ty 1é 300-Bun/nuéc thai; m/V) dén
hiéu qua xur 1y d6 mau va COD nudc thai. Két
qua Hinh 5 chi ra rang PDS c¢6 kha nang xtr 1y
d6 mau (%H = 90,5%) va COD (%H = 43,3%)
va hoat dong nhu chit oxy hoa manh (mau 0
g/L) [7]. Céac nghién ctru trude day cling chi ra
rang PDS c6 kha ning hoat dong nhu chat oxy
héa manh (¢ mot ching muc nao do, nd cé thé
dugc dinh nghia nhu chit xtc tac dong thé)
trong viéc xur 1y cac loai mau: acid blue 7 (%H
= 20%; [PDS] = 6,0 mM, C, = 10 mg/L, pH 8,3
va thoi gian 60 phut) [4], Reactive Yellow 84
(%H = 80%; [PDS] = 4 mM, Co=5,0 mg/L, pH
4,0 va thoi gian 120 phat) [5], hoac Rhodamine
B (%H = 60%; [PDS] = 4,0 mM, Co =50 mg/L,
pH 4,0 va thoi gian 250 phut) [6].

Trong diéu kién c6 su hién dién cua
300-Bun, hi¢u qua xt ly d6 mau dao dong

91,1%-97,5% va COD la 25,3%-97,5%. Hi¢u
suat toi wu dat duoc tai 1,5 g/L cho thong sb do
mau va 2,0 g/L dbi véi COD. Sy anh hudng cia
ty 1€ 300-Bun/nudc thai dén hiéu qua xu ly do
mau (chu yéu la thong qua qua trinh hip phu)
khong khac biét dang ké so v6i hiéu qua xir 1y
COD (hip phu va xtc tac).

Déi voi thong sé6 COD, khi ty 1&¢ m/V cao
hon 2,0, hiéu suat xr Iy giam va c6 hién tuong
noéng d6 COD ting trd lai sau 20 phut phan tng
(vi du mdu m/V = 3,0). Hién tuong ndng do
COD khéng 6n dinh ciing dugc quan sat tai
mau c6 ty 16 m/V = 1,5 g/L. Nhin chung, khi
tang liéu luong vat liéu, hiéu sudt xir Iy COD
khong 6n dinh nguyén nhan ¢ thé do (1) su
phong thich cac chat hiru co ¢ san trong miu
300-Bun hoidc/va (2) do cac chit 6 nhiém hitu
co don gian hon ¢ thé dugc phat hién trong
phan tich COD tang theo thoi gian (twong tu
két qua & Hinh 3b).
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Hinh 5. Anh huong cua liéu luong vt liéu (m/V; g/L) dén hiéu suat xir 1y (a) d6 mau (Pt—Co) va (b) COD trong nudc
thai (pH = 3,0, [PDS]= 0,55 mM, COD =125,5+ 3,78 mg/L va d6 mau = 1453 + 8,14 Pt—Co)

3.6. Pdnh gid hiéu qud hdp phu, oxy héa (dwa
vao PDS) va xiic tic di thé trong viéc xiv Iy dp
mau va COD trong nwdéc thdi dét nhupm

Trong hé AOPs, PDS hoat dong nhu chét
oxy hoa (d6i v6i hé phan ing oxy hoa) va chat
hoat hoa (hé xtc tac di thé). Vit liéu bun nung
(300-Bumn) ¢6 thé duge sir dung nhu vat liéu hap
phu va chat xuc tac di thé trong qua trinh xur 1y
6 nhiém hiru co trong nuéc.

Tuy nhién, khi 300-Bun hoat dong nhu mot
chét xtc tac di thé cin c6 sy bd tro cua mot sd
gbc tu do nhu "OH hoic SO; . Mot s6 tac gia
stt dung H20, nhu chat hoat hoa (sinh ra gbc
"OH) trong hé AOPs (phan g xuc tic dong
thé va di thé). Tuy nhién, viéc xtr 1y 6 nhiém
cac chat hiru co sir dung phuong phdp AOPs
(dwa vao gbc ty do "OH) thuong khong hiéu
qué cao bang AOPs (dua vao goc SO ) [4].

Hinh 6 trinh bay hiéu qua xu ly d6 mau va
COD boi ba hé: hap phu, oxy hoa va xtc tac di
thé. Hiéu suat loai bo mau va COD bai 300-
Bun (qué trinh hip phu: 77,2% va 30,8%) la
thdp hon so v4i PDS (oxy hoa: 89,9% va
42.5%). Su két hop giira 300-Bun va PDS (xuc
tac di thé) lam tang hiéu qua xu 1y d6 mau va
COD lén 95,8% va 64,1%.

Hang s6 téc do phan tmg (ki) duoc tinh toan
dwa vao cong thirc 2. Két qua cho hang sb thy
tdc do xtr Iy d6 mau va COD bang hé xuc tac di
thé (ki = 0,023 va 0,011/phat) bang tong hing
s6 toc do xur 1y cua hé hép phu va h¢ oxy hoa.
Nhan t6 cong hudng (synergy factor; SF) duoc
str dung dé danh gia liéu su két hop gitra 300-
Bun va PDS Ia hiéu qua hon so v6i hé don
(300-Bun hodc PDS) trong viéc xu ly d6 mau
va COD [4].

_ k, [(300-Bun) +(PDS)]
"~ k, [(300 - Bun)] +k, [(PDS)]

()

Duya vao cong thirc 7, nhan t6 cong hudng
trong thi nghiém xtr ly COD dugc tinh toan la
hén hon 1 (SF = 1,05). Nguoc lai, chi s6 nay
(SF = 0,77) trong thi nghiém xu 1y d0 mau la
nho hon 1. Két qua cho thay, su két hop gitta
300-Bun va PDS c6 hi€u qua thuan lgi trong
viéc xur Iy COD trong nudc thai hon 1a xtr 1y do
mau.

Duya vao hang s ki, ty 1& xir Iy COD dugc
tinh toan 1a khoang 20% théng qua co ché hip
phu (300-Bun), 30% do oxy hoa (PDS + nudc
thai) va 50% do x(c tac di thé (300-Bun + mau
PDS + nudc thai).
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Hinh 6. So sanh hi¢u qua xtr ly (a) d6 mau va (b) COD boi ba qua trinh: hép phu (300-Buin), oxy héa (PDS)
va xuc tac di the (300-Bun + PDS). Dicu kién thi ngiém: m/V = 0,5 g/L, COD = 122,8 +5,77mg/L,
d6 mau = 153,7 + 11,5 Pt—Co, [PDS] = 0,55 mM d6i v6i hé oxy hda va xtc tac di thé, pH = 3,0.

4. Két luan

Bun thai nung va khong nung c6 kha nang
xtr ly do0 mau va COD trong nudc thai dét
nhuém. Mau bun dugc nung & nhiét d6 300°C
(300-Bun) c6 hiéu qua xtr ly d6 mau va COD
t6i wu. Hiéu qua xir Iy d6 mau trong nudc thai
chu yéu theo co ché hap phu vao vat liéu 300-
Bun hon 14 theo co ché phan hity boi chat hoat
héa PDS. Do do, qué trinh xtr ly nay it phu
thudc vao su thay d6i cua cac yéu t& méi
truong nhu pH, [PDS], d6 mau ban dau, va ty 1é
m/V. Nguoc lai, qua trinh xuc tac di thé boi sy
hién dién thém vao cua chit hoat hda PDS va
300-Buin thé hién rd qua qua trinh xu ly COD.
Hiéu qua xtr Iy COD thong qua co ché hap phu
12 khoang 20% (mau 300-Bun + nudc thai), oxy
hoa 1a ~30% (miu PDS + nudc thai) va xic tac
di thé 1a ~50% (300-Bun + mau PDS + nudc
thai). Trong hé xuc tac di thé, PDS dong vai tro
nhu chéit hop luc lam gia ting hiéu qua va toc
do xtr Iy COD trong nudc.

Mic du bun thai tir nha may nudc cap cé thé
hoat dong nhu chat hip phu va xuc tac trong xir
ly do mau va COD trong nudc thai dét, tuy
nhién hiéu qua xu 1y van chua that sy cao so
v6i (nhat 13 khi ndong d6 COD dau vao cao hon
~130 mg/L, néng d6 COD xur 1y chwa dat theo
QCVN 13:2015/BTNMT (C6t A). Do d6, can

¢6 cac nghién ctru tiép theo (nhu bién tinh bun
thai thanh vat liéu xuac tac voi cac kim loai
chuyén tiép, tong hop vat liéu composite tir bun
thai,...) dé gia ting hiéu qua xir 1y 6 nhiém mau
va COD trong nudc thai. Dac tinh bun thai va
co ché xur Iy (xtc tac, hap phy, phan huy...)
ciing can dugc nghién ciru thém.
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