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NGHIEN ClPU XU LY NUO'C THAI DET NHUOM BANG PHUONG PHAP
OXY HOA XUC TAC PHUC [Mn(Lm)HCO3]
RESEARCHING ON TEXTILE WASTE WATER TREAMENT RESULTS UNDER
THE OXYDATION OF CATALYZING COMPLEX [Mn(Lm)HCO4]

KS. NGO THI VAN ANH *, TS. NGUYEN PHAM HONG LIEN ?
1- Trweong Pai hoc Hang hai, 2 - Trurong Pai hoc Bach khoa Ha Noi
TOm tat
Bai bao trinh bay nghién ctu két qué x& ly COD va dé mau cta nwéc thdi dét nhudm
bang viéc st dung chét oxy hda H,0, duéi tAc dung xuc tac cua phic [Mn(Lm)HCO;].
Dé tim cac diéu kién téi wu trong qua trinh xt ly, chung t6i da khdo séat hiéu qua xd ly
COD va db mau cda nwéc thai dét nhudém phu thudc vao cac yéu td: Néng dé H,O, néng
dé phure, pH va thai gian phan dmg.
Abstract
This article presents the reserching on textile waste water COD and colour treatment
results by using H,O, under reaction of the oxydation of catalyzing comflex
[Mn(Lm)HCO:s]. To find the best conditions in the treating process, we studied the effect
of waste water COD treatment and the colour of waste water depends on the following
factors: concentration of H,O,, concentration of catalyzing complex, pH and reaction
time.

1. M& dau

Dé gop phan vao cong tac bao vé méi trwdrng ciing nhw dam bao an toan cho mai sinh, giup
cac nha may dét nhudém c6 phwong phap xt Iy nwéc thai hiéu qua nhat tredce khi thai ra moi
trwong. Trong bai bao nay trinh bay mét so két qua nghién cru x& ly nwéc thai dét nhudém theo
phwong phap oxy hdéa nang cao bang H,O, dwéi tac dung xudc tac cla phire [Mn(Lm)HCO3].

2. Thwc nghiém

2.1. Nguyén liéu dau vao

M&u nwéc thai dugc |y tai bé thu gom trwdc hé thong xtr Iy clia mot xi nghiép nhudm tai
Hai Phong c6 gia tri COD trong khoang 1500 mg/l dén 2000 mg/I va d6 mau khoang 5000 Pt-Co.
Nwéc thai dwoc x@ ly so b bang keo tu nham loai bt mét phan COD, d mau va dwoc x@ ly tiép
bang phtrc [Mn(Lm)HCO;]. Tuy nhién muon tang hiéu qua x& ly bang phirc [Mn(Lm)HCOs] dong
thoi ching ta phai giam COD va dé mau xudng bang cach nudc thai sau x& ly keo tu duoc x ly
tiép bang bé Aeroten. Nwéc thdi sau bé Aeroten dwoc xt ly tiép bang phirc [Mn(Lm)HCO3].

Béang 2.1. Ky hiéu va théng sé cda mau nwéc thai thi nghiém

Tén mau Dac diém COD | Pé mau Khao séat anh hwéng
nwéc thai mg/l Pt-Co [H20,] | [Mn(Lm)HCO3] | pH | Thei gian
phan Gng
M1 ba xtr ly 963 2280 Al B1 C1 D1
keo tu
M2 ba xtr ly keo tu | 480 1649 A2 B2 C2
va pha loang
M3 ba xr ly keo tu | 530 1864 A3 B3 C3 D3
va Aeroten
2.2. Thi nghiém

) Céac mau thi nghiém dwoc dem phan tich COD va d6 mau. Danh gia hiéu qua x& ly qua chi
s6 COD va d6 mau.
3. Két qua va thao luan
Két qua xt ly nwéc thai bang H,O, xtc tac phirc [Mn(Lm)HCO4].
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3.1. Anh hwéng cda néng dé H,O, (thi nghiém A1, A2, A3)
Thi nghiém Al: Bwoc tién hanh véi sy thay dbi [H,02] tir 0,001M + 0,15M. Trong khi ¢b dinh
cac diéu kién khac pH = 8, [Mn(LM)HCO;] = 5.10™ M, tyhangng = 30 phit.
Thi nghiém A2: V&i sw thay ddi [H,0,] tr 0,001M + 0,1M. Trong khi cé dinh cac diéu kién
pH = 8; [Mn(LM)HCOs] = 5.10°°M; tyhan ang = 30 phiit.
~Thi nghiém A3: Thi nghiém dwoc tién hanh véi sy thay doi [H,0,] tir 0,001M + 0,15M. Trong
khi c6 dinh cac dieu kién pH = 8, [Mn(Lm)HCO;] = 5.10° M, tphan ang = 30 pht.
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Hinh 3.1. Anh hwéng cda ndng dé H,O, Hinh 3.2. Anh hwong cua nong do H,0,
dén COD sau xerly. dén dé mau sau xrly

COD giam manh tir 963 mg/l xubng 389 mg/l va dd mau gidm manh tlr 2280 xubng 484 Pt-
Co khi néng d6 H.O, téng tir 0,001+0,01 M cla nwdc thadi sau xt ly, va gidm nhe hon khi tang
néng dd H,O, ttr 0,01 dén 0,15 M. Theo nguyén tac khi tdng néng dé H,O, thi téc d& phan &ng
tang. Khi néng d H,0, ting tir 0,05 dén 0,15 M thi hiéu suét x&r ly COD ting tlr 66 % dén 78 %,
dd6 mau tang tr 84% dén 89 %. Khi [H,O,] = 0,15 M thi COD va d6 mau chwa dat QCVN 13:
2008/BTNMT gia tri C c6t B.

Boi voi COD = 480 mg/l; d6 mau = 1649 Pt-Co ban dau: Dé x ly COD dat QCVN 13:
2008/BTNMT gia tri C c6t B can phai c6 [H20.] = 0,01 M thi COD sau x ly la 140 mg/Il. Bé x& ly do
mau dat QCVN 13:2008/BTNMT gia tri C ¢t B can c6 [H20,] = 0,1 M, dé mau sau xtr Iy la 145 Pt-
Co. Nhw vay nong d6 H,O, dwoc Iwa chon la 0,05 M tai néng d6 nay COD sau x& ly 112 mg/l dat
hiéu suat 76 % va d6 mau sau xt ly la 212 Pt-Co dat 87 %.

COD giam manh t&r 530 mg/l xuéng 162 mg/l, d6 mau giam tr 1864 Pt-Co xubng 346 Pt-Co
khi tang néng dé H,O, t&r 0,001 dén 0,01 M va gidm nhe khi tang nong d6 H,O, ttr 0,01 dén 0,15
M. Bé COD dat QCVN ,13:2008/BTNMT gia tri C cét B tai nong d6 [H,O,] = 0,05M, COD sau xt ly
la 129 mg/l dat hiéu suat 75 %.

Nhw vay néng d6 [H,O;] = 0,05 M chon dé khao sét tiép. Hiéu suat xtr ly COD va d6 mau
tang dieu nay duoc ly giai nhw sau: Khi phan t& H.0, két hgp voi phire xuc tac dé tao thanh phire
lam qua trinh gidi phéng géc OH tang lén [3].

3.2. Anh hwong cia ndng dé phirc [Mn(Lm)HCOs] (thi nghiém B1, B2, B3)

Thi nghiém B1: Thi nghiém duoc tién hanh véi sy thay déi [Mn(Lm)HCO;] tr 2.10° M +
500.10° M. Trong khi co dinh cac diéu kién khac pH = 8, [H,0,] = 0,05 M, tynanang = 30 phut.

~ Thinghiém B2: V&i sy thay d6i [Mn(Lm)HCO;] tr 2.10° M =+ 50.10° M. Trong khi ¢b dinh cac
diéu kién khac pH = 8; [H,0;] = 0,05 M; tpnan gng = 30 phit.

Thi nghiém B3: V&i sy thay d6i [Mn(Lm)HCO;3] tir 2.10° M + 100.10°° M. Trong khi ¢6 dinh
cac diéu kién khac pH = 8, [H,0] = 0,05 M, tphanang = 30 phut.

_ Phurc xtic tac [Mn(Lm)(HCO3)] 1a phirc xtc tac dong thé nén theo tinh chat clia phirc xuc tac
déng thé khi néng do phtrc xic tac cang tang thi toc d6 phan (rng tang nén hiéu suat xt ly COD va
dd mau tang.
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Déi v&i mau M1 thay hiéu suét xt ly COD va dd6 mau tang rat nhanh khi ting néng doé phirc
tlr 2.10°M dén 50.10°°M va tang cham khi tang tir 50.10°M dén 500.10°M. Khi tang ndng d6 phtrc
t&i 500.10°M thi COD va d6 mau sau xi Iy van chwa dat QCVN 13:2008/BTNMT gié tri C cot B.
Nhw vay, dé& x&r ly COD va d6 mau dat hiéu qua cao ca vé mat x& ly va kinh té ta lwa chon néng do
phtrc 14 50.10°M dé khao sat anh hwéng clia pH. Tai ndng do phirc 1a 50.10°M thi COD sau x( Iy
238 mg/l dat hiéu suét 75 % va dé mau sau xt ly 260 Pt-Co dat hiéu suét 88%.
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Hinh 3.3. Anh hwéng cua néng d phirc Hinh 3.4. Anh hwéng cua néng dé phirc
[Mn(Lm)HCOs] dén COD sau xtrly. [Mn(Lm)HCO3] dén dé mau sau xtrly.

V6i COD = 480 mg/l, d mau = 1649 Pt-Co ban dau thi tai ndng do phtrc 12 5.10° M COD,, =
114 mg/l nhd hon gia tri cia QCVN 13: 2008/BTNMT gia tri C cét B. D& dd mau nwéc thai dat
QCVN 13: 2008/BTNMT gia tri C cdt B khi néng dd phtrc 1a 50.10° M. Do vay ta lwa chon néng do
phtrc 1 5.10° M cho thi nghiém C2.

Tai ndéng dod phirc 1a 5.10° M thdy rang COD gidm manh tir 530 mg/l xubng 129 mg/l, do
mau giam tlr 1864 Pt-Co xudng con 288 Pt-Co. Tiép tuc tang ndng do phtrc tir 5.10° M dén
100.10° M thi COD va d mau gidm nhe. Tuy nhién khong thé tang nong dd phtrc 1én qua cao vi
sau quad trinh xt ndng d6 Mn* cao va dong thai tiéu tén nhidu héa chat. Ndng do phirc 1a 5.10° M
thi COD,,=129 mg/l nhd hon gia tri C c6t B clia QCVN 13:2008/BTNMT. B mau nwéc thai khdng
dat quy chudn QCVN 13: 2008/BTNMT gia tri C cot B. D& d6 mau nwdc thdi dat QCVN 13:
2008/BTNMT gia tri C cot B khi ndng d phtrc 1a 100.10° M. Do vay ndng d phtrc & 5.10° M
dwoc lya chon cho thi nghiém tiép C3.

3.3. Anh hwéng cda pH phan gng (thi nghiém C1, C2, C3)

Thi nghiém C1: Thi nghiém dwoc tién hanh voi sy thay déi pH tir 2 dén 10. Trong khi c6
dinh cac dieu kién khac [H,0;] = 0,05 M, [Mn(Lm)HCO3] = 50.10° M, tonan ang = 30 phut.

Thi nghiém C2: Tién hanh vé&i sy thag ddi pH tlr 6 dén 10. Trong khi ¢ dinh cac diéu kién
khac [HzOz] =0,05M, [Mn(Lm)HC03] =5.10"M, tphén tng = 30 phL]t

Thi nghiém C3: Tién hanh véi su thay dbi pH tir 6 dén 10. Trong khi ¢ dinh cac diéu kién
khac [H,0,] = 0,05 M, [Mn(Lm)HCOs] = 50.10°° M, tynan gng = 30 pht.

Nhan thay pH anh hwéng dén qua trinh xt ly chat hivu co' va dd mau. Tai pH = 8 COD gidm
tr 963 mg/l xubng con 238 mg/l dat hiéu suét 75 % va dd mau gidm tir 2280 Pt-Co xubng con 260
Pt-Co dat hiéu suét 88%. Tai pH = 8 gbc tw do OH’ sinh ra nhiéu tao didu kién tét cho phan (rng
oxy hoéa chét hiu co khé phan hiy c6 trong nuéc thai.

Déi v&i mau M2: Tai pH = 8 hiéu qua x& ly COD va ddé mau dat cao nhat, COD gidm tir 480
mg/l xubng con 112 mg/l dat hiéu suét 76 %, dd mau giam tlr 1649 Pt-Co xubng con 212 Pt-Co dat
hiéu suét 87 %.

Déi v&i mau M3: Tai pH = 8 hiéu qua x& ly COD va ddé mau dat cao nhat, COD gidm tir 530
mg/l xubng con 128 mg/l dat hiéu suat 75 %, dd mau giam tlr 1864 Pt-Co xubng con 288 Pt-Co dat
hiéu suét 84 %.
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Hinh 3.5. Anh hwéng cda pH phan rng dén COD Hinh 3.6. Anh hwéng cda pH phan tng dén dé
sau xwrly. mau sau xerly.

3.4. Anh hwéng cua thoéi gian phan éng (thi nghiém D1, D3)

Thi nghiém D1: Diéu kién thi nghiém tién hanh véi sy thay déi cha thdi gian phan ¢ng to
5 + 90 phut. Trong khi ¢b dinh cac diéu kién [H,O] = 0,05 M, [Mn(Lm)HCOs] = 50.10° M, pH = 8.

Thi nghiém D3: Diéu kién thi nghiém tién hanh véi [H,0,] = 0,05 M dwoc lwa chon & thi
nghiém A3, [Mn(Lm)HCO;] = 5.10°M, pH = 8, v&i thay dbi clia thoi gian phan ¢ng tir 5 + 30 phit.

So Vi cac chat oxy hoa khac, gbc tw do OH' 1a chat oxy héa rat manh (% °on 0w = + 2,80
V), hang sé tbc do cua géc OH v&i co ché rét 1on (koy khoang 108 +109 mol™.I™). V&i COD =
963mg/l, d6 mau = 2280 Pt-Co ban dau dwoc xt ly sau 30 phat phan (ng dat hiéu suét 75 % xo
ly COD va 88 % x& ly d& mau. Sau khi d& khao sat cac théng s6 quan trong nhw: néng d6 H,0,,
néng d6 phirc, pH phan tng va thdi gian phan (rng thdy rang & cac néng dé cao va kha téi wu &
céc gid tri pH, [H.0;], ndng d6 phrc, théi gian phan (rng thi COD sau xt ly 238 mg/l va d6 mau dat
260 Pt-Co. Tuy nhién COD va dd mau sau x& ly vAn chwa dat QCVN 13:2008/BTNMT gié tri C cot
B (COD = 150 mg/l, d mau = 150 Pt-Co).

Tai thdi diém 20 phat phan (ring COD gidm tir 530 mg/l xudng con 145 mg/l théa man gia tri
COD clia QCVN 13: 2008/BTNMT gia tri C cot B, d6 mau giam tir 1864 Pt-Co xubng con 338 Pt-
Co khong thda man QCVN 13: 2008/BTNMT giéa tri C cot B vé dd6 mau.
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Hinh 3.7. Anh hwéng cua théi gian phan dng dén  Hinh 3.8. Anh hwéng cda thoi gian phan éeng dén
COD sau xtrly. dé mau sau xerly.

4. Két luan

Két qua x Iy nwoc thai sau keo tu c6 CODya= 963 mg/l; d6 mau = 2280 Pt-Co bang oxy
hoa H,0, xuc tac phirc [Mn(Lm)HCO;] da cho thay COD giam xuong con 182 mg/l (Ncop = 81 %)
va d6 mau gidm xudng con 231 Pt-Co (Nas mau = 89 %). Cac diéu kién dé xtr ly la: pH = 8,
[Mn(LM)HCO3] = 10° M, [H,05] = 0,05 M, tynanng = 30 phit.
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Két qua x ly nwéc thai dét nhudm co ndng dd COD = 480 mg/l; dd mau = 1649 Pt-Co bang
oxy héa H,0, xuc tac phirc [Mn(Lm)HCOs] cho thdy dé x& ly COD dat QCVN 13: 2008/BTNMT gia
tri C cot B (COD < 150 mg/l) can cac diéu kién dé x& ly 1a pH = 8, [H,0,] = 0,05 M, [Mn(Lm)HCO3]
=5.10° M, tphan ang = 30 phut. DPé xr Iy c& COD va d6 mau dat QCVN 13: 2008/BTNMT gié tri C cot
B (d6 mau < 150 Pt-Co) thi can cac diéu kién twong tw vé pH, thei gian phan (ng, nébng d6 H,0,
nhung [Mn(Lm)HCO;] = 50.10° M. Tai diéu kién nay COD sau x& Iy 90 mg/l (Ncop = 81 %) va dd
mau sau xt ly 120 Pt-Co (Nas mau = 92%).

Két qua x& ly nwéc thai sau keo tu va Aeroten c6 COD = 530 mg/l ; 4 mau = 1864 Pt-Co
bang oxy héa H,O, xic tac phirc [Mn(Lm)HCOs] cho thdy dé x&» ly COD dat QCVN 13:
2008/BTNMT gia tri C c6t B(COD < 150 mg/l) can céac diéu kién dé x ly 1a pH = 8, [H,0,] = 0,05
M, [Mn(Lm)HCO;] = 5.10° M, tonan ang = 30 phut. Pé& xt ly cd COD va ddé mau dat QCVN 13:
2008/BTNMT gia tri C cot B (46 mau < 150 Pt-Co) thi cAn cac diéu kién twong tw vé& pH, thdi gian
phan &ng, ndng d6 H,0, nhung [Mn(Lm)HCO;] = 10 M. Tai diéu kién nay COD sau x& ly 90 mg/l
(Ncop = 83 %) va d6 mau sau x&r ly 147 Pt-Co (Nas mau = 92%).
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