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Abstract: This study compared the treatment conditions and efficiencies of the coagulation and
flocculation process (CFP) on mixed and separated dye wastewater. The CFP, which employed Poly
Aluminium Chloride (PAC) as coagulant and mucilage extracted from the peel of dragon fruit
(Hylocereus undatus) (DFPM) as flocculant, was investigated based on Jar-tests. The suitable
coagulation and flocculation conditions were found similar at pH (4-7), settling time (30-60 min.),
and flocculant dosage (2-5 mg/L) for both type of wastewaters. However, the optimal PAC dosage
was determined to be significantly higher for separated dye wastewater stream (330 mg/L PAC)
than for the mixed one (260 mg/L PAC) to ensure same treatment efficiencies. The treatment
efficiencies were similar for TSS and turbidity of both wastewater types; However, much less for
color and COD of separated dye wastewater stream in comparison to those of the mixed one (78%
and 68% vs 90% and 76%, respectively). This study provides a scientific basis for the consideration
of separated or combined treatment of dye wastewater streams by CFP.
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XU 1y nudce thai nhudm tach dong
hay tron dong: vi du vé qua trinh keo tu - tao bong
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334 Nguye:n Trai, Thanh Xuan, Ha Noi, Viét Nam

Nhan ngay 19 thang 8 nam 2023
Chinh stra ngay 14 thdng 01 nam 2024; Chap nhén dang ngay 18 thang 3 nam 2024

Tom tit: Nghién ciru ndy so sanh diéu kién va hiéu qua xir Iy nudc thai nhudm tach dong va tron
dong cuia qua trinh keo tu - tao bong (CFP). Qua trinh CFP dung Poly Aluminium Chloride (PAC)
lam chét keo tu va chat nhay tach chiét tir vo qua thanh long tring (Hylocereus undatus) (DFPM)
lam chit tro keo tu dugc nghién ctru dya theo md hinh Jar test. Diéu kién keo tu tao bong tuong tu
ddi vai 2 loai nudc thai & pH (4-7), thoi gian ling (30-60 phut), va lidu chat trg keo tu (2-5 mg/L);
nhung lidu PAC t6i wu danh cho nuéc thai nhuém tach dong (330 mg/L) cao hon rd rét S0 Voi nuée
thai nhuém tron dong (260 mg/L). Hiéu qua xu 1y twong tu cho 2 loai nugc thai & 2 chi tiéu TSS va
d6 duc; nhung lai thdp hon 15 rét & chi tiéu do mau va COD d6i véi nudc thai nhuom tach dong
(78% va 68% so véi 90% va 76%). Nghién ciru di cung cip co so khoa hoc cho viéc lya chon tach
dong hay tron dong nuéc thai nhuém khi xi ly bang CFP.

Tur khoa: Xt 1y tach dong, nude thai nhuom, keo ty, tao bong.

1. Mé dau

Nganh dét nhuém goép phan quan trong trong
gdy suy giam chit lugng nude va thong qua do
gy tac dong tiéu cuc dén méi truong va con
nguoi [1]. Theo World Bank, khoang 17-20%
nudce thai tu nganh nay dugc phat sinh tir cong
doan nhuém va hoan tit [2]. Thudc nhudém du
chtra trong nudc thai lién quan dén rat nhiéu
bénh tat & nguoi va dong vat do c¢o doc tinh cao
[3, 4]. Mau azo dugc sir dung phd bién nhit trong
qua trinh nhudm nhung qua trinh nhuém khong
hiéu qua giai phong 15-50% luong thube nhudém
khong dinh trén sgi vai vao trong nudce thai [5].
Bén canh dé, nude nhudm con chira cac ha chat
va tap chét khac va 1a mot d6i tuong kho xir 1y.

Qua trinh keo tu - tao bong dugc ap dung phd
bién trong xur Iy nude thai nhudom, dac biét tai
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céc qubc gia dang phat trién do tinh hiéu qua cao
va dé thyc hién [6]. Qua trinh nay lién quan dén
st dung chét keo tu va chit tro keo tu nham tao
thanh cac hat bong 16n tir cac hat phan tan, ma
dé dang dugc tach ra khoi dung dich nuéc thai
dé budc dau xtr 1y né [7].

Tach dong nude thai dé xur Iy dwoc cho la
mot phuong phép sang tao va tiém ning do co
thé tap trung chat 6 nhiém trong thé tich nhé hon,
cling nhu c6 thé lya chon giai phap céng nghé
phu hop cho timg dong nudce thai. Sy cd déc cac
chat 6 nhiém vi luong trong nuéc den tach ra tir
nude thai sinh hoat ¢6 thé ting cudng hiéu qua
xtr Iy chung [8]. Tach dong nudce thai chdan nudi
lon thanh dong cao tai va dong thap tai lam tang
cudng rd rét hiéu qua phan giai yém khi [9]. Vay
tdch dong nuéc thai nhuém c6 phu hop khi ap
dung qua trinh keo tu - tao bong hay khong?
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Keo tu - tao bong bi anh hudng boi cac yéu
t6 nhu diéu kién van hanh (pH, nhiét do, thoi
gian lang, thiét ké thiét bi khuay,...), loai va liéu
chét keo tu, tro keo tu, va dic biét 1a ban cht
nude thai [7]. Cac hod chat trong nudc thai
nhudm c6 thé cé nhiéu tac dong ddi voi cac co
ché keo tu - tao bong: nhom mang mau, nhém
phu sac, mudi, axit, kiém, chét tay anh hudng
dén can bang dién tich va nén dién ly cla dung
dich; nhya, tinh bot, mudi nhom, mudi magie,
polymer c6 thé 14 tic nhan keo tu - tao bong [6].
Viée tron nudce thai nhuom véi nhau c6 thé lam
ting hiéu ung cua cac thanh phan nudc thai
nhudém voi qua trinh keo ty - tao bong nho phan
g phong phii ctia cac thanh phan khac biét co
trong cac loai nude thai. Vi du, nudc thai déng
tir qua trinh san xuat mu6i NaCl bang nang luong
mat troi da duoc nghién ciru dé xtr 1y nudc thai
nhudm va cho 1a c6 hiéu qua xur 1y d6 duc so sanh
v6i MgClz do nuée thai ndy giau mudi magie [7].

Vi vay, nghién ciru ndy so sanh diéu kién van
hanh va hi¢éu qua cua qué trinh keo tu - tao bong
trong truong hop nudc thai taich dong va tron
dong nhim cung cp co so dit lidu cho viée lua
chon cong nghé xir 1y.

2. Nguyén li¢u va phwong phap nghién ctru
2.1. Nguyén liéu

2.1.1. Nudce thdi nhuom

Ca 2 loai nudc thadi nhudom nghién ctu déu
dugc lay tai Céng ty nhuém Huy Phat, Duong
Noi, Ha Noi:

- Nudc thai nhuém tach dong dugc lay tir
hong x4 ctia bé nhuém mau phan tan xanh nudc
bién co cong thirc Blue 2BLN 1,5%, Violet
0,3%, Blue SGL 0,3%.

- Nudc thai tron dong dugc thu tai bé
gom chung.

Cong ty nhuém Huy Phat chi thyc hién hoat
dong nhudm vai theo don dat hang. Trong ngay
ldy mdu, cong ty c6 xa thai & khu vic nhuém
mau pigment (nhudm vai ran ri), hai bé nhudém
mau hoat tinh (mau xanh den Drimaren Navy
CL-R 0,57%, Drimaren Yellow CL-3G 0,07%)
va 2 bé nhuém mau phan tan (mau xanh nudc

bién néu trén). Nudc thai tr cac don vi
nhudm dugc chay theo ranh thu gom dua vé bé
gom chung.

Nudc thai nhuém dugc thu vao trong cac
can, chd vé phong thi nghiém, lam dong nhat va
dé lang qua dém & nhiét 46 phong (27 £2°C) va
thu 16p nudc sau lang dé tién hanh qua trinh keo
tu - tao bong. Pic tinh ctia ching duoc thé hién
trong Bang 1.

2.1.2. Chat keo tu, tro keo tu

PAC (AC100S) 1a chit keo tu duwoc mua tir
Grasim Industries Ltd. (India).

Chat nhdy tach chiét tir vo qua thanh long
trang (Hylocerus undatus), DFPM, 1a san phdm
clia dé tai QG.18.12 cap Pai hoc Quéc gia Ha
Noi. Phuong phap tach chiét dwoc mé ta trong
Nguyen va cong su [10] va Le va cong sy [11].
V& qua thanh long kho ¢& Smm dugc dun cach
thuy v6i nude cat theo ti 18 1 : 8 (W/v) & nhiét do
60 °C trong 1 gid, dé ngudi va loc qua 8 16p vai
muslin dé thu dich loc chita DFPM. DFPM dugc
tach ra khoi dich loc nho két taa béng axeton
(3 axeton: 1 dich loc,...), rira véi cdn 96% 3-4
lan va 1am kho & nhiét d6 40 °C. Sau khi sdy,
DFPM duoc nghién thanh bot, luu trit trong thi
zip & binh hut 4m dé sir dung cho thi nghiém.
DFPM dugc stir dung nhu chét tro keo tu két hop
véi PAC.

2.2. Phwong phap nghién ciru

2.2.1. Xdc dinh diéu kién phii hop cia qud
trinh keo tu - tao bong

- Thoi gian lang va pH phu hop: thi nghiém
tién hanh theo mé hinh Jar-test [10, 11]. Trudc
tién, nudce thai dugc hi¢u chinh pH b?mg HCl dac
hoic NaOH 3 M dé dat pH bién ddi trong khoang
4-9. PAC dugc khudy nhanh (200 vong/phut)
trong nude thai nhudém véi lidu 300 mg/L va 500
mg/L, twong Ung voi nudc thai trdn dong va
nudc thai taich dong, trong vong 1 phut. Sau do,
nudc thai tiép tuc duoc khuéy cham 30 - 40
vong/pht trong vong 10 phut trudc khi dé ling
30, 40 va 60 phut. Hiéu qua xu 1y d6 duc duoc
danh gia thong qua hiéu qua xu 1y d6 duc tinh
béang phan trim suy giam cua do duc. Do duc cua
nudce trong cac thi nghi€ém duogc do ¢ 16p nudc
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mit bang may do d6 duc cim tay Hach 2100Q
theo don vi NTU (Nephelometric Turbidity Unit).

- Liéu PAC phu hop: quy trinh thi nghiém tién
hanh twong ty nhung pH va thoi gian ling duoc c6
dinh theo gi tri phu hop tim ra dugc va lidu PAC
duoc thay doi trong khoang 250-900 mg/L.

- Liéu DFPM phui hop: quy trinh thi nghiém
tién hanh tuong ty ¢ diéu kién pH, liéu PAC va
thoi gian lang phu hop. Tuy vdy, & giai doan
khudy cham, DFPM duogc thém vao véi licu
trong khoang 0-50 mg/L.

2.2.2. Danh gia hiéu qua xu Iy nuwoc thai nhuom

Hiéu qua xt ly nudc thdi nhuom cta qua
trinh keo ty - tao bong dugc thyc hién & diéu kién
pH, liéu PAC, li¢u DFPM va thoi gian ling tdi
uu. Céc chi ti€u dugce danh gia gém pH, TSS, d6
duc, @6 mau, COD cua nudc thai [12]. Hiéu qua
xir 1y cua timg chi tiéu dugc tinh bang % loai bo
cua chung do qua trinh keo tu - tao bong.

Céc thi nghiém dugc lap lai 2-3 lan va két
qua trung binh va d6 1éch chuin dugc biéu dién
& cac bang va biéu do.

Nudec thai tron dong c6 d6 mau cao hon nude
thai tach dong do nudc thai tach dong chi gom
méu xanh nude bién phan tan trong khi nudc tron
dong dugc tron thém mau hoat tinh va mau
pigment. Mau hoat tinh c6 ti 18 bam giir thip nhat
trong cac loai thudc nhudém nén c6 d6 mau cao.
TSS cua nudc tron dong cao do mau pigment du
khong tan trong nudc va san pham phu ciia qua
trinh gidt va tién xir Iy vai ciia qua trinh nhudém
mau hoat tinh va pigment nhu sgi, chat phéan tan,
chét két dinh, két ta do tac nhan axit, bazo. TSS
cua nudc thai tron dong cao nhung d6 duc lai
thip hon so véi nude thai tron dong c6 thé giai
thich rang kich thudc hat ton tai trong nudc thai
tach dong nho hon so vdi nude thai tron dong va
¢6 thé da khong duoc gitr lai trén mang loc khi
phén tich TSS. C6 kha nang la tac nhén axit,
bazo, chét két dinh va mudi sir dung trong tién
xu ly, cd dinh va giat vai nhuém hoat tinh va
nhudm pigment da gy ra qua trinh keo tu tao
thanh cac hat kich thudc 16n hon nay.

Béng 1. Bac tinh cua nudc thai nhudom nghién ctiru

Chi tiéu Ponvi | Nudc thai tron dong Nudc thai tach dong QCVN 13:2015 loai B
pH - 6,34+0,05 7,11+0,12 55-9,0
TSS mg/L 930+2,50 685+2,89 100
b6 duc NTU 842+4,16 1752+77,48 -
P06 mau Pt-Co 7045+25 3100491 200
COD mgO,/L 2350+58 1250479 200

3. Két qua va thao luan

3.1. Piéu kién phit hop cia qud trinh keo tu -
tao bong

3.1.1. Thoi gian ling va pH thich hop

Trén ci 2 miu nudc nhudm, hiéu qua xir ly
d6 duc trong khoang thoi gian lang tir 30 dén 60
phut tang nhung khong déng ké (0,2% - 1,8%)
(Hinh 1). Tuy vy, 6 mau nudce thai nhuém tron
dong, bun ling c6 dic diém rin va min, va the
tich on dinh qua thoi gian. Trong khi d6, & mau
nudc thai nhudm tach dong, thé tich cua cot bun
lang giam di hon hai lan khi thay d6i thoi gian
lang tir 30 dén 60 phut. Vi vay thoi gian ling phu

hop 1an luot 1a 30 - 40 phit véi mau nudc thai
nhudm tron dong va 60 phut vdi mau nudc thai
nhudm tach dong.

Trong khoang pH tir4 — 7, hiéu qua xur Iy d6
duc ddi voi ca hai mau nudc déu cao va 6n dinh
(97,92% - 98,9% dbi voi mau nudce thai nhudm
tron dong va 98,34% - 99,57% dbi v6i mau nudc
thai nhuoém tach dong). Tuy nhién tai gia tri pH
8, hiéu qua xtr ly d6 duc giam con tuong tmg la
87,62% va 68,5%. O pH 9, hiéu qua tlep tuc giam
v6i do giam khong dang ké ¢ mau nuoc thai
nhudm tach dong va giam manh & mau nudc thai
nhudm tron dong xubng con 55,2%. Nhu vay
khoang pH phu hop dé xir 1y 2 loai nuéc thai
nhuém la 4 -7.
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Hinh 1. Anh huong cua pH va thoi gian ling
dén kha nang keo tu cia PAC trén mau
nudce thai nhudm.

Két qua vé thoi gian ldng va pH phu hop cho
quaé trinh keo tu - tao bong nudc thai nhudém hoan
toan tuong déng v4i nhidu nghién ciru [10, 11, 13].

pH va thoi gian lang 1a 2 yéu t6 van hanh
quan trong bic nhét cua qua trinh keo tu - tao
bong va anh huong truc tiép dén chi phi xir 1y
nude. Kha ning ling cua cac hat bong phu thude
16n vao kich thudc cua hat bong tao ra sau qua
trinh keo tu - tao bong. Chét tro keo tu 1am tang
cuong kha ning ling cua hat bong do né lam
tang kich thudc hat bong tao thanh tur qua trinh
keo tu. pH anh hudéng dén tinh chét vat 1y, hoa
hoc ctia chét keo tu va cac phan tir trong nudc
thai. Sy tang cuong ion H* & pH thap khién cho
cac phan tir hat mang dién tich am d& bi trung
hoa dién va mit 6n dinh 1am ting hiéu qua keo
tu [14]. pH ciing anh hudng dén can bang phan
ung cua cac nhom chuc hiru co va ion H* cling
nhu cac san phim thuy phan cia nhém. O pH <

4, Als* thuy phan thanh dang axit ty do va dé
dang bi trung hoa bdi OH". Cac polymer nhém
mach dai tang Ién & pH khoang 4,0-5,2 va bi
giam di khi pH ting lén trong khoang 5,2-6,4. O
pH 16n hon, dang Al(OH)z v6 dinh hinh tdn tai
cht yéu do qua trinh phan huy polymer mach dai.
Khi pH > 8,0 AI(OH)s lai bi hoa tan thanh dang
AI(OH)4. Polymer va hydroxit nhdm it tan cé
vai tro quan trong d6i voi co ché keo tu trung hoa
dién, quét va cau ndi va mang lai hidu qua keo tu
cao. Khi pH cang ting, dién tich cua cac phan tir
hat cang tré nén am. Mt khac, PAC cé diém
dang dién ~ pH 9,0 ciing bi mang dién tich 4m
khi pH > 9,0. Piéu nay cho thiy, tic dung keo tu
bi mit di & ca 3 phuong dién trung hoa dién, quét
va cau ndi.
3.1.2. Liéu PAC phit hop

Pé dat duoc hiéu qua xir Iy 46 duc dang ké,
lidu PAC can st dung cho 2 loai nudc thai
nhudém déu 16n. Liéu PAC dan dén xu 1y duoc
hon 90% do duc 1a tir 260 va 330 mg/L ddi véi
nudc thai nhuém tron dong va tach dong (Hinh
2). Liéu PAC sir dung xir Iy nudc thai nhuém
tach dong 16n hon dang ké so véi nudc thai
nhudm tron dong.

il

df
=

Hifu qua xir Iy

i1 400 G E{CH]

PAC (mg/L)

=&~ Nnire thai nhsfim trin ding =4 Nude thai nhudm tich ddng

Hinh 2. Anh huong cua liéu PAC dén kha ning keo
tu cua PAC trén miu nude thai nhudm.

Ciing gidng nhu pH va thoi gian ling, lidu
chatkeo tu 1a yéu t6 van hanh vo cing quan trong
anh huong dén hiéu qua, chi phi xtr Iy va lugng
bun thai tao thanh [7]. Khi liéu chét keo tu ting
dén ngudng toi wu thi hiéu qua keo tu ting dan,
nhung khi qua mirc toi wu thi higu qua nay lai
giam. Ngoai ra, lugng du chit keo tu giy ra cac
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hau qua d6i v6i cac khau xir 1y tiép theo ciing
nhu hé thdng co so ha tang xtr Iy nudc thai.

Le va cong su [11] d phat hién lidu PAC tbi
vu dé xtr Iy nudce thai nhudém nam trong khoang
125-200 mg/L. Kim va cong su [15] cho thay keo
tu nude thai nhudém mau hoat tinh khé hon so véi
nudc thai mau phan tan do mau hoat tinh c¢6 do
tan cao va khé hap phu. Su dong nhat 16n hon
ctia nude thai nhudém tach dong hoan toan c6 thé
1a nguyén nhan khién n6 kho keo tu so véi nudc
thai nhudém trén dong. Sy tron 14n cac dong thai
trong nudc nhudm tron dong da tao diéu kién cho
c4c hién tuong trung hoa, két tia, hip phu, ... xay
ra, 1am cai thién diéu kién xu ly cho qua trinh keo
tu - tao bong [6, 7]. Su xuat hién ctia nhiéu hoa
chat, bao gom cic mudi, cac tac nhén dién ly
trong thudc nhudém lam thay d6i nén dién ly cua
nudc thai. Cac tdc nhan oxi hoa khtr dung trong
nhudm vat, nhudm luu huynh va cadc nhéom dién
tich ctia thudc nhudém lam thay d6i can bang dién
tich cua nudc thai. Mudi nhém, mudi magie
duoc dung va polymer tao ra trong qué trinh
hoan tét cling dong vai tro chét keo tu, tro keo tu.

3.1.3. Liéu DFPM phi: hop

Anh hudng cua lidu chét tro keo tu DFPM
d6i v6i kha nang xir 1y 6 duc ciing tuong tu nhur
anh huong cta lidu chit keo tu PAC (Hinh 3).
DFPM da tiang cuong hiéu qua xt 1y do duc cua
PAC khoang 6-40%. Hiéu qua tr¢ keo tu cua
DMPF duong nhu 6n dinh hon khi ap dung ddi
v6i nudc thai nhudm tron dong. Liéu DFPM tdi
uu cho nudc thai nhudm tron dong va tach dong
tuong ty nhau va 1an luot 14 2 va 5 mg/L, tuong
Umg v6i hiu qua xtr ly d6 duc cao nhit va lidu
DFPM nhé nhat.

Kha nang trg keo tu cia DFPM dugc giai
thich bai ban chat polysacarit di thé va tinh luu
bién ctia n6 [16]. Thanh phan axit galacturonic
ctia chat nhiy gop phan quan trong trong trg keo
tu. Co ché tro keo tu duoc cho 1a hip phu va cau
nbi. Hap phu co6 thé dién ra nho lién két hydro
hodc twong tac ludng cuc. Trong khi do, tac dung
cau noi 1a do chudi polymer két ndi giita cac hat
tao thanh sau qua trinh keo tu bdi PAC. So sanh
v6i chat keo ty thuong mai nhu PAM
(Polyacrylamide), DFPM c6 hiéu qua tuong
dong [10, 11].

(2]
on &
LI
To

dac (%)

Bl 4
a0 4
i

10 4
-

Hifu qua xir [y df

i 10 2 i) 0 30
DFPM (mg/'L)

=8=Nurdr thas nhsdm trdm dong == Nudc thay nhudm tch dong
Hinh 3. Anh huong cua liéu DFPM dén kha ning
keo tu ciia PAC trén mau nuéc thai nhudém.

Hiéu qua xir Iy d6 duc giam khi liéu DFPM
tang 1én ciing dugc két luan boi cac nghién ciru
khéc [10, 11]. O liéu dudi t6i wu, sy gia ting cta
chat nhay, hay polymer, lam ting s hat keo tu
duoc gin két tao thanh hat bong va tang hi¢u qua
xu ly d6 duc. O lidu qua tbi wu, lugng polymer
qua 16n 1am rbi loan qua trinh lang ciia cc hat
bong din dén hién tugng tai phan tan, lam ting
d6 duc. Mt khéc, polymer c6 dién tich 4m xudt
hién nhiéu 1am ting cuong qua trinh day nhau
clia cac hat mang dién cung ddu dang ton tai
trong hé lam cac hat bi phan tan ma khong keo
tu nhu mong mudn.

3.2. Hiéu qua xw Iy nuoc thai nhuom

Céc thong sb 1y hoa cua nude thai trude va
sau khi keo tu - tao bong voi PAC va DFPM &
diéu kién tdi wu dugc thé hién tai Bang 2. Diéu
kién t6i wu ddi v6i nude thai tron dong va tach
dong 1an luot 1a: pH 6,34 va 6; thoi gian ling 40
va 60 phit; lidu PAC 260 va 320 mg/L, liéu
DFPM 5 va 2 mg/L.

Sau qua trinh xur 1y, nude thai c6 pH va TSS
dat tiéu chuan xa thai loai B theo QCVN 13-MT:
2015; COD va do mau van chua dat gia tri cho
phép va can duoc tiép tuc xur 1y. So voi TSS, d6
duc va d6 mau, hiéu qua xir Iy COD thép hon.
C6 thé nhan thdy, hiéu qua xur 1y d6 duc va TSS
nudc thai tron dong va tach dong la twong tu.
Tuy vay, kha nang xir Iy d6 mau va COD lai nho
hon dang ké & mau nudc thai nhuom tach dong
$0 v&i mau nudc thai nhudm tron dong.
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Hiéu qua xir 1y nude thai nhuom bang td hop
PAC + DFPM c6 gié tri va xu hudng tuong tu
v6i nghién ciru cia Le va cong sy [11] va céc
nghién ctru duge di chiéu trong tac pham nay.
Tuy vy, hiéu qua xt 1y d6 mau thap hon & nudc
thai nhudém tach dong; trong khi hiéu qua xu ly
COD lai cao hon ¢ ca 2 loai nudc nhudm.

Tron dong nude thai nhudm da cai thién diéu
kién keo tu thong qua gia tdng céc hién tugng
trung hoa, két tia, hip phu,... ddi voi cac chat

tan va chat lo limg trong dong nudc thai tron.
Nudc thai tich dong c6 thanh phan dong nhat
hon va it ¢6 sy chuyén hoa chat tan thanh chat
ran hay chét rin thanh hat keo nhu diéu kién cua
nudce thai tron dong. Do vay, dd mau dugc do doi
voi cac chét tan va COD duge do v6i hdn hop
chat tan va lo limg trong nudce thai diu ra ciia qua
trinh keo tu tao bong ddi v6i nude thai nhudm
tach dong gidm it hon so véi nude thai nhudm
tron dong.

Bang 2. Pic tinh nudc thai va hidu qua xir Iy nude thai nhuém bang qué trinh keo tu - tao bong
s dung DFPM ket hop voi PAC

Nudc thai nhudm tron dong Nudc thai nhudm tach dong QCVN
Chi Pon — - — - 13-MT:
tiéu vi AU V3 A Hicu qua Al V3 A Hicu qua 2015
! Dau vao Daura xir 1y (%) Dau vao Daura xir Iy (%) oal B
pH - 6,34+0,05 | 5,02+0,07 - 7,11+0,12 5,89+0,04 - 55-9,0
TSS mg/L | 930+2,50 | 35+3,00 | 96,24+0,01 | 685+2,89 27+1,53 96,06+0,01 100
Do duc | NTU | 842+4,16 | 92+4,58 | 89,07+0,01 | 1752+77,48 | 13646,11 | 92,23+0,01 -
?}gu Eito 7045425 564+15 | 90,16+0,01 3100491 450+36,47 | 78,57+0,01 200
COD mg/L | 2350458 550+13 | 76,60+0,05 1250479 397+18,56 | 68,20+0,03 200
4. Két luin Remediation Approaches for Environmental

Nghién ctru stt dung qua trinh keo tu - tao
bong dung PAC va DFPM dé xir Iy nude thai tai
mot nha may nhudm tai Ha Noi, Viét Nam cho
thy diéu kién keo tu - tao bong kha twong dong
dbi véi nude thai nhudm tron dong va tach dong
vé pH, liéu DFPM va thoi gian lang. Tuy nhién,
xtr Iy nude thai nhudm tach dong lai cé diéu kién
van hanh kém canh tranh so v&i nude thai nhuom
tron dong khi thoi gian ling dai hon, liéu PAC
cao hon. Mt khéc, hiéu qua xir 1y 6 nhiém ciing
thap hon khi hi¢u qua xtr Iy d6 mau va COD kém
hon va hiéu qua xu ly TSS va d6 duc chi dat
tuong tu.

Tai liéu tham khao

[1] R. A. Tohamy, S. S. Ali, F. Li, K. M. Okasha,
Y. A. G. Mahmoud, T. Elsamahy, H. Jiao, Y. Yu,
J. Sun, A Critical Review on the Treatment of Dye-
Containing Wastewater: Ecotoxicological and
Health Concerns of Textile Dyes and Possible

Safety, Ecotoxicol. Environ. Saf., Vol. 231, 2022,
pp. €113160,
https://doi.org/10.1016/j.ecoenv.2021.113160.

[2] V. Jegatheesan, B. K. Pramanik, J. Chen,
D. Navaratna, C. Y. Chang, L. Shu, Treatment of
Textile Wastewater with Membrane Bioreactor: A
Critical Review, Bioresour. Technol, Vol. 204,
2016, pp. 202-212,
https://doi.org/10.1016/j.biortech.2016.01.006.

[3] H. Tounsadi, Y. Metarfi, M. Taleb, K. E. Rhazi,
Z. Rais, Impact of Chemical Substances Used in
Textile Industry on the Employee’s Health:
Epidemiological Study, Ecotoxicol. Environ. Saf.,
Vol. 197, 2020, pp. €110594,
https://doi.org/ 10.1016/j.ecoenv.2020.110594.

[4] X.Jin, C. Wu, X. Tian, P. Wang, Y. Zhou, J. Zuo,
A Magnetic-Void-Porous  MnFe204/Carbon
Microspheres  Nano-Catalyst for  Catalytic
Ozonation:  Preparation,  Performance and
Mechanism, Environ. Sci. Ecotechnol, Vol. 7,
2021, pp. €100110,
https://doi.org/10.1016/j.ese.2021.100110.

[5] K. Singha, P. Pandit, S. Maity, S. R. Sharma,
Harmful Environmental Effects for Textile
Chemical Dyeing Practice Green Chemistry for


https://doi.org/10.1016/j.ese.2021.100110

(6]

[7]

(8]

(9]

[10]

L. T. H. Oanh et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 40, No. 1 (2024) 98-105

Sustainable Textiles, Woodhead Publ, 2021,
pp. 153-164, https://doi.org/ 10.1016/B978-0-323-
85204-3.00005-1.

A. K. Verma, R. R. Dash, P. Bhunia, A Review on
Chemical Coagulation/Flocculation Technologies
for Removal of Colour from Textile Wastewaters,
J. Environ. Manage, Vol. 93, 2012, pp. 154-168,
https://doi.org/ 10.1016/j.jenvman.2011.09.012.

C.Y. Teh, P. M. Budiman, K. Y. Shak, T. Y. Wu,
Recent Advancement of Coagulation-Flocculation
and Its Application in Wastewater Treatment, Ind.
Eng. Chem. Res., Vol. 55, 2016, pp. 4363-4389,
https://doi.org/10.1021/acs.iecr.5b04703.

A. Butkovskyi, L.  H. Leal, G. Zeeman, H. H.
M. Rijnaar, Micropollutants in Source Separated
Wastewater Streams and Recovered Resources of
Source Separated Sanitation, Environ. Res,
Vol. 156, 2017, pp. 434-442,
https://doi.org/10.1016/j.envres.2017.03.044.

D. Yang, L. Deng, D. Zheng, L. Wang, Y. Liu,
Separation of Swine Wastewater Into Different
Concentration Fractions and Its Contribution to
Combined Anaerobic—Aerobic Process, J. Environ,
Manae, Vol. 168, 2016, pp. 87-93,
https://doi.org/10.1016/j.jenvman.2015.11.049.

H. H. Nguyen, L. N. Tran, V. T. Doan, L. M. Luu,
Q. T. Nguyen, Q. V. Pham, A. V. Ngo, O. T. H. Le,
Coagulation and Flocculation of Dye Wastewater
by Fecl3 and Mucilage Extracted from Dragon
Fruit Peel (Hylocereus Undatus) in Regard of Side
Effects Caused by the use of PACI and PAM,
Desalin, Water Treat, Vol. 250, 2022, pp. 181-188,
https://doi.org/ 10.5004/dwt.2022.28152.

[11]

[12]

[13]

[14]

[15]

[16]

105

T. H. O. Le, L. N. Le, V. T. Doan, Q. V. Pham,
A. V. Ngo, H. H. Nguyen, Mucilage Extracted
from Dragon Fruit Peel (Hylocereus undatus) as
Flocculant for Treatment of Dye Wastewater by
Coagulation and Flocculation Process, Int. J.
Polym. Sci, Vol. 2020, 2020, pp. €7468343,
https://doi.org/10.1155/2020/7468343.

APHA, Standard Methods for the Examination of
Water and Wastewater, 23 ed., American Public
Health Association, Washington, 2005.

C. S. Lee, J. Robinson, C. M. Fong, A Review on
Application of Flocculants in Wastewater
Treatment, Ind. Eng. Chem. Res., Vol. 92, 2014,
pp. 489-508,
https://doi.org/10.1016/j.psep.2014.04.010.

Z. Y. Chen, B. Fan, X. J. Peng, Z. G. Zhang,
J. H. Fan, Z. K. Luan, Evaluation of AI30
Polynuclear Species in Polyaluminum Solutions
As Coagulant for Water Treatment, Chemosphere,
Vol. 64, 2006, pp. 912-918,
https://doi.org/10.1016/j.chemosphere.2006.01.038.
T. H. Kim, C. Park, E. B. Shin, S. Kim,
Decolorization of Disperse and Reactive Dye
Solutions Using Ferric Chloride, Desalination,
Vol. 161, 2004, pp. 49-58,
https://doi.org/10.1016/S0011-9164(04)90039-2.
E. E. G. Cruz, J. R. Ramirez, L. L. M. Lagunas,
L. M. Torres, Rheological and Physical Properties
of Spray- Dried Mucilage Obtained from
Hylocereus Undatus Cladodes, Carbohydr, Polym,
Vol. 91, 2013, pp. 394-402,
https://doi.org/10.1016/S0011-9164(04)90039-2.


https://doi.org/10.1155/2020/7468343
https://doi.org/10.1016/j.chemosphere.2006.01.038
https://doi.org/10.1016/S0011-9164(04)90039-2

