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SUMMARY

DEGRADATION OF TEXTILE WASTEWATER BY PERSULFATE
ACTIVAED BY ZERO-VALENT IRON

The degradation of methyl orange dye by persulfate (S:05”) activated with zero-
valent iron (ZVI) was studied. The parameters examined were pH, reaction time,
initial concentrations of ZVI and persulfate. The methyl orange degradation was
higher under acidic condition (pH=3.0) in the presence 0.5g.L" of ZVI and 3.5 mM of
persulfate. The experiment results showed that ZVI/persulfate was effective in the
COD removal from textile wastewater. The maximum COD removal efficiency was

achieved 70.2% after 50 min of reaction time.

T khoa: Nuoc thai dét nhuom, oxi hod nang cao, phwong phap do quang.

1. PAT VAN PE

Nudc thai nganh dét nhudom la mot
trong nhiing loai nudc thai c6 ham
lugng COD cao, chura cac chit hitu co
bén, kho phan huy. Pic biét, mot sb
thudc nhudm cé ciu tric mach vong, co
chtra nhom azo con la tac nhan gay ung
thu cho nguoi va dong vat. Pé nhudém
vai, nguoi ta thuong st dung cac thude
nhudém téng hop dé nhudém vai va chat
phu trg dé tao su bén mau. Tuy nhién,
c¢6 khoang 12-15% thudc nhudém khong
gdn vao vai soi s& di vao nudc thai va
gdy nén su 6 nhiém, néu khong dugc
kip thoi xtr 1i trude khi di vao moi
truong s& co thé pha huy moéi trudong
séng cua cac sinh vat thuy sinh, de doa
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kha nang tu lam sach cua nguon tiép
nhan va anh huong dén doi séng con
nguoi [1].

Hién nay, nhiéu phuong phap khac
nhau duoc 4p dung dé xur 1i ngudn nude
thai ctia qua trinh d¢t nhuom nhu:
phuong phap sinh hoc, phuong phap
héa hoc va phuong phap hoa li. Mot
trong nhitng phuong phap duoc cac nha
khoa hoc quan tam dac bi¢t la phuong
phap oxi héa nang cao. Cac chat hitu co
trong nuoc thai dugc phan huy nho qua
trinh oxi hoa ning cao boi gbc tu do
OH*, SOs*. Uu diém rat lén cua
phuong phap nay la kha nang phan huy
cao, dé 4p dung, cong nghé don gian va
gia thanh thap.



Hé oxi hoa ning cao gébm sit hod tri
khong va ion pesunfat da dugc nghién
ctru cho thiy kha ning oxi hoa phan
huy cac hop chét hitu co khé phan huy
trong mdi truong nhu cac chit thai dét
nhu¢m [6]. Trong nghién ciu nay
chung toi tap trung tim dleu kién t6i uu
cho qua trinh phan huy mau gia metyl
da cam bang hé sit va ion pesunfat va
tmg dung xtr 1i mot sé miu nude thai
dét nhuom.

2. PHUONG PHAP NGHIEN CUU
Céc hoa chét tinh khiét phan tich dugc
dung trong nghién cuu: bot Fe, kali
pesunfat K;S,0s, kali hidro phtalat,
metyl da cam. Nuodc thai dét nhudm
duoc léy tai cac ho gia dinh ¢ lang Van
Phuc, Ha Bong, Ha Noi.

Metyl da cam duoc chon dé nghién ctru
trong cic mau ty tao vi trong cdu trac
phan tir cua metyl da cam ciling cé
nhom azo (-N=N-), twong tu nhu trong
cac phan tr thuéc nhudm azo. Ham
luong metyl da cam duogc xac dinh bang
phuong phap do quang voi thiét bi st
dung 1& may quang phd UV-Vis
Biochrom S60, Anh.

Gia tri COD duoc xic dinh bang
phuong phap do quang.

3. KET QUA VA THAO LUAN

3.1. Puong chuin xic dinh chi sb
COD

Can 825 mg kali hidro phtalat, hoa tan
trong nudc cat rdoi chuyén sang binh
dinh mic 1000 mL. Dung dich nay
dugc coi 14 c6 nong do 1000 mgO./L.
Lay 9 6ng phd miu voi cac thé tich
dung dich kali hidro phtalat va H,O
khéac nhau, thu duoc cac mau lan luot
ung voi cac gia tri COD la 0; 50; 100;
200; 400; 600; 900. Sau khi cung dugc
thém 1,5 mL K,Cr,O7/HgSO4/H,SO4 va
3,5 mL Ag;S04/H,SO,4, cac dung dich
nay dugc dun nong & 150°C trong 2h.
Sau khi dé ngudi, mat do quang cua cac
dung dich dugc xac dinh tai budc song
600 nm. Tur cac gid tri mat do quang do

du’gc, duong chuin xac dinh COD duoc
thiét 1ap nhu Hinh 1
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Hinh 1: Puong chuan xdc dinh COD

Xt 1i sb li¢u theo phuong phap binh
phuong t6i thiéu thu duocL phuong
trinh hdi qui 1a Abs = (0,00032 +
0,00003)xCOD + (0,023 + 0,007) véi
do tin cay thong ké 1a 95% (R*> =
0,9979). Phuong trinh dudng chuan nay
duoc su dung dé xac dinh gia tri COD
trong céac thi nghiém tiép theo.

3.2. Nghién ctru anh huéng cia ham
Iwong Fe dén hiéu suét xir li metyl da cam
Chuan bj 3 miu véi cling nong d6 metyl
da cam 15 mg/L, kali pesunfat K,S,03
3,5 mM. Ham luong sit Fe trong cac
mAu nay dugc thay doi lan luot 14 0,2;
0,5; 0,7 g/L. Chung t6i tién hanh khao
sat sy thay doi noéng d6 metyl da cam
theo thoi gian va két qua duogc thé hién
trong Bang 1.

Bdng 1: Nong dé metyl da cam con lai
(mg/L) sau cdc khoang thoi gian
xwe 1 voi ham lwong Fe 0,2; 0,5 va 0,7

g/L.
Thoi gian Cinetyl da cam (mg/L)
(phut) 0,2 0.5 0.7
3 14,63 12,86 11,47
10 10,90 3,64 3,30
15 7,21 1,71 1,55
25 5,05 1,82 1,26




30 2,72 1,14 1,09
35 2,45 1,14 1,06
40 1,29 1,00 0,89
45 1,09 0,88 0,77
50 0,97 0,85 0,74

Sau khoang thoi gian 50 phat tién hanh
phan ung gitra dung dich metyl da cam
Vo1 s cO mat cua sat kim loai két hop
v6i mubi pesunfat, ham luong cla
metyl da cam di giam dan theo thoi
gian. Pong thoi tdc do chuyén hoa ti 1&
thuan voi khdi luong cua bot sat. Khoi
lugng bot sat tang, tbc do giam ham
luong metyl da cam ciing tang. Tuy
nhién sau 35 phut, toc d6 giam ctia ham
luong metyl da cam rat cham. Sau 50
phut xur li, metyl da cam bi phan huy
94,3% voi ham luong sat 1a 0,5 g/L.
Qua két qua khao sat anh hudng cua
ham luong Fe dén qué trinh xtr 1i metyl
da cam, chung t6i chon st dung ham
luong bot sit 1a 0,5g/L cho cac nghién
ctru tiép theo.

3.3. Nghién ciru anh hwéng ciia ndng do
K,S,05 dén hi¢u suit xir li metyl da cam
Chuén bj 5 mau véi cling nong d6 metyl
da cam 15 mg/L, ham luong sit 0,5 g/L.
Nong d6 K,S,0z trong cic miu niy
duoc thay ddi 1an luot 13 0,5; 1,5; 2,5;
3,5; 4,5mM. Sy thay doi néng do metyl
da cam theo thoi gian dugc khao sat va
két qua duoc thé hién trong Bang 2.

Bdng 2: Nong dé metyl da cam con lai
(mg/L) sau cac khoang thoi gian xir [i
voi nong do K>S:0sla 0,5; 1,5, 2,5; 3,5

va 4,5 mM.
Thb’l Cmetyl da cam (mg/ L)
gian
(phut) | 05 | 1,5 | 2,5 | 35 | 45
5 15,30 | 13,08 | 12,23 | 12,39 | 10,59
11 12,06 | 8,85 | 5,78 | 5,75 3,34
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17 9,41 6,05 3,61 3,48 1,41
23 6,84 | 3,75 1,93 1,71 1,30
27 592 | 2,59 1,35 1,14 -
35 4,88 1,92 1,14 | 0,86 -
42 3,66 1,68 1,11 0,79 -
47 2,82 1,46 1,07 0,74 -
55 1,80 1,26 1,02 0,68 -
14
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Hinh 2: Anh huéng ciia PH 16i qua
trinh xu li metyl da cam bang st kim
loai két hop véi mudi kali pesunfat.

Khi tang néng do cua K,S,0g thi nguén
cung cap gbc tu do SO4*- tang 1én, lam
tbc do xir i metyl da cam ting. Tuy
nhién, do luong sat khong thay dbi nén
lwong gbe tu do duoc sinh ra khi Fe*’
tuong tac voi anion pesunfat tang Ién
khong dang ké khi tiép tuc tang nong do
cua K,S,0s. Vi vay, khi tién hanh xir ly
metyl da cam bang hé Fe’ két hop véi
mudi pesunfat chi nén dung lwong thich
hop mudi K,S,0s. Trong thi nghiém
trén, khi tang luong K,S,0g Ién to1 4,5
mM, dung dich tré nén van duc sau thoi
gian xtr 1i 1a 23 phat. Diéu nay c6 thé
duogc giai thich ring: san pham Fe’* cua
phan g oxi hoa sinh ra qua nhiéu 1am
cho dung dich tré nén van duc. Piéu
nay lam cho viéc xac dinh gid tri mat do




quang cua dung dich tr6 nén khong
chinh xac. Tir két qua cua Bang 2 cho
thiy: v6i nong do 3,5 mM K,S,0s, sau
55 phut xtr li thi ham lugng metyl da
cam con lai 1a it nhit. Do do, trong cac
thi nghiém tiép theo, chung toi sir dung
ndng d6 K,S,05 12 3,5 mM két hop véi
luong bot Fe 1a 0,5 g/L.

3.4. Nghién ctru anh huéng cia pH dén
hiéu sut xir i metyl da cam

Chuén bj 3 miu véi cling nong d6 metyl
da cam 15 mg/L, ham lugng sat 0,5 g/L,
ndng d6 K,S,05 3,5 mM. Gia trj pH cta
3 mau nay duoc thay dbi lan luot 1a 3,0;
7,0; 10,0. Hinh 2 thé hién sy thay doi
néng do metyl da cam theo thdi gian
véi cac mau c6 gia tri pH khac nhau.
Két qua cho thdy: téc do phan huy
metyl da cam véi sy c6 mat cuia sat kim
loai két hop v6i mubi kali pesunfat 16n
nhit 13 & pH=3,0 va nho nhat & pH =7,0
nén chung td61 chon pH=3,0 1a gia tri pH

t61 wu. Diéu nay c6 thé dugc giai thich
rang: & pH= 3,0, ndng d6 Fe*" duoc
sinh ra 1a 16n nhit va Fe*" da tham gia
thuc hién phan ung oxi hdéa khu voi
K5S,05 tao ra cac géc tu do SO4*-. Cac
gbe tur do ndy da oxi hoa metyl da cam
lam cho ham lugng metyl da cam trong
mau giam nhanh.

3.5. Nghién ctru kha niang xir li nwéc
thai dét nhuom lang Van Phic, Ha
Pong, Ha Noi bang Fe kim loai két
hO’p voi K,S,05

Tién hanh xr li cic mau nude thai dét
nhudm tai lang Van Phuc, Ha Bong, Ha
Noi khi c6 mit bot sit Fe va kali
pesunfat K,S,0s tai pH=3,0. Cac gia tri
COD cua nuéc thai duoc danh xac dinh
trudc va sau S0 phut xir li. Cac mau
nuéc thai duge pha lodng 2 lan. Hiéu
suat xir li duoc thé hién trong Bang 3

Bang 3: Hiéu sudt xir lf n~u*0"c thai dét nhuom bdng Fe kim‘ logi két hop voi K»S,05
(mau nuoc thai dwoc pha loang 2 lan)

Mau TN Ngay 1y mau Mau sic CODgiu COD.u4i Hiéu suat (%)
1 15/4/2016 Xanh tim 498 162 67,5
2 05/06/2016 bo 1085 589 46,7
3 08/06/2016 Xanh den 409 122 70,2

Nhu vay, két qua cua Bang 3 cho thay,
VvGi su cd miat hé sat kim loai va muoi
kali pesunfat thi hiéu suat x li COD
trong miu nudc thai cao nhit dat
70,2%. Diéu nay c6 thé duoc giai thich
nhu sau: & gia tri pH= 3,0, lwgng Fe®*
sinh ra nhiéu hon do phan tng:

Fe + 2H — Fe*'+ H,1
Luong Fe?" sinh ra dong vai tro rit quan
trong qua trinh hoat héa pesunfat thanh
cac gbce tu do [2-6]:

Fe*" + $,05” — Fe’* + 804™ + SO4*-
Céc gdc tu do nay sé tuong tac voi cac
chét hitu co trong nudc thai dét nhudém
va phan hity chung thanh cac chit vo co
nhu C02 va HZO, Nz.
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Chét hitu co + SO4*- — CO,+ H,0 +
N>

Nhirng nghién ctru budce dau nay mo ra
trién vong ap dung hé sat kim loai ket
hop mudi pesunfat dé xur 1i nhiéu ngudn
nudc thai co chira cic hop chat hiru co
1a rat 16n, gop phan vao nhiém vu xir li
6 nhiém modi truong dang duoc dit ra
cap bach hién nay.

4. KET LUAN

Két qua nghién ctu d6 chuyén hoa
metyl da cam sau thoi gian 50 phut 1a
94,3%. Didu kién tdi wu cia phan tng
la: lwong sit kim loai két hop voi
K>S,05 theo ti 18 0,5g/L sit: 3,5 mM
K>S,0s, pH =3,0, thoi gian khoang 50



phut. Véi diéu kién nay, néng do gbc tu
do SO, 1a 16n nht.

Hiéu sudt cua qua trinh xir li COD cuia
nuoc thai dét nhuém dat gia tri tot nhat
khoang 70,2%. Trong céc nghién clru
tiép theo, chiing toi s& tiép tuc khao sat
cac didu kién nham tang hi¢u suét cla
qué trinh xtr 1i nay.
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