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TOM TAT: Cho dén nay cong nghé xir Iy mee thai con van dang la vin dé nan giai boi thanh
phdn nuée thai chira ham lwgng hitu co cao, kho phan iy sinh hoe. Két qua khdo sat trén nude thai
con sau xir Iy sinh hoc da xdc dinh thanh phdn nide thai con chita mgt lugng dding ké cdc hop chat hiru
co véi COD cao, dao dgng tir 1300 — 1800 mg/L, ti Ié BOD/COD thép khodng 0,25-0,27.

Két qua nghién citu xir Iy muée thai con (sau phan hity sinh hoc) trong diéu kién PTN bang céng
nghé oxy héa ndng cao da chieng minh hé oxy héa UV/ozone ¢6 kha ndng xit Iy hiéu qua hon so véi hé
OZONE riéng biét véi hiéu sudt xir Iy COD va d¢ mau cao hon tir 4,2 — 22%, Ap dung phwong phéap mé
hinh héa véi phin mém mode 5.0, nghién ciu da xdc dinh diéu kién phan tmg téi wu cho mé hinh
UV/Ozone la: pH = 9, ham luong O; sir dung la 54 mg/h; cong sudt dén UV la 8W/h va hiéu qua xir [y
mau, COD c6 thé dat 100% va 93% trong vong 120 phit. Nghién ciru con chitng minh suw hién dién cua

cdc anion nhu CI, SO, HCOy da anh huong ddng ké dén hiéu qua ciia qud trinh.

Tir khéa: oxy héa ndng cao, quang héa, UV/0;, ozone.

1. DPAT VAN PE

San xuit con 1a mot trong sd cdc nganh
cong nghiép cé nguy co giy 6 nhiém nghiém
trong mdi trudng bai thanh phan nude thai con
chira mot lugng déng ké cac hop chét hi co
khé phan hay sinh hoc nhu: polysaccarides,
duong khur, lignin, Melanoidin, chiét sdp, V.v...

Chit thai cia nha may san xuit ¢dn ruou
tir tinh bdt va ri duong gom nhirng chét sau: ba
ruou, khi CO,, sinh khéi nim men, ether,
aldehyde, dau fuzen. V&i thanh phén chu yéu la
cdc chat khé phan hiy nén nude thai cén rugu
khong thé xur ly trigt dé béng cac cong nghé

sinh hoc truyén théng.

Truéc nhitg yéu ciu va thach thirc ngay
cang cao cua mdi truong, cac nha khoa hoc va
cong nghé da tién hanh nhiéu cong trinh nghién
ciu theo hudng tim ciac céng nghé cao
(advanced technologies) dé hd tro cac cong
nghé truyén thong. Cac cong nghé cao thuong
gap nhu: céng nghé loc bing mang, cdng nghé
khir tring nude bing bic xa tir ngoai, cong
nghé phan hiy khodng héa chat & nhiém hiru
co bing qua trinh oxi héa ning cao.

Trong s6 nhitng cong nghé do, cong nghé
dua vao cac qud trinh oxi héa nang cao la cong
nghé duoc nghién ciru va img dung nhiéu nhét

trong thoi gian gan day.
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Cac qud trinh 6xy hod ning cao (AOPs)
dya vao goc ty do hoat dong hydroxyl *OH
duge tao ra ngay trong qua trinh xtr ly ¢é mic
dd phan vmg nhanh hon hang tri¢u dén hang ti
lin so v&i Ozon va hydro peroxit, do d6 lam
giam chi phi xit 1y va kich thuéc hé thong.

AOPs thudng c6 thé oxy héa triét dé cic
hop chit bén viing béng 05 hoic H,0;. AOPs
thich hop dé phan hiy hidu qua céc chat &
nhiém hitu co nhu céc hydrocarbon (Tricloetan,
Tricloetilen, Vinyl clorua), cac hop chit thom
(Benzen, Toluen, etyl benzen, xylen), céc
phenol, céc chat diét con tring ¢ hai. AOPs
ciing ¢6 thé ding dé oxy héa céc chét & nhiém
v6 co nhu xyanua, sunfua, nitrit [7].

Vao nam 1987 Gurol va Vatistas [7] da so
sanh hiéu qua cua cac qua trinh oxy héa nang
cao: UV; O3; UV/O; cho xur ly cac hop chit
phenol. Két qua nghién ctru da chimg minh kha
nang khir TOC trong hé UV/O; 1a cao hon hén.

Nghién ctu khic cia Stowell et al (1990)
[7] cling did xédc dinh hé UV/O; c6 kha nang gia
tang tdc do oxy hoa acid chlorendic. Trong do,
cdc yéu t6 nhu pH, sy hién dién cua ion

carbonat va cuomg d¢ anh sdng sé anh hudng

déng ké dén qua trinh hinh thanh gbe hydroxyl
hoat tinh.

Shu et al. (1994) [19] da nghién ciu anh
huong cua pH dén hiu qua qué trinh xur 1y
nude thai ty tao chia thuc nhuém azo béng
phuong phiap UV/H,0,. Qua trinh phén huy
thube nhudm t6i wu quan sat duge ¢ pH tr 3,0
dén 5,2,

Lai et al. (1995) [17] d& nghién clu oxi
héa simazin trong nudc thai tu tao bang qua
trinh UV/Oa. Néng dd ban dau cta simazin: 4
mg/L. Thoi gian luu trong thiét bi phan tmg: 15
phit. Su oxy hoéa xay ra hoan toan khi su dung
0 vo1 lugng 34 mg/phut va pH 7,2.

Tir nhitng tinh uu viét trén, hé oxy hoa
UV/O; duoge dinh hudng cho nghién ctru xir 1y
nude thai con sau phan huy sinh hoc.

2. MO HINH VA PHUONG PHAP
NGHIEN CUU

2.1. P6i twgng nghién ciru

Nude thai con sau hé thdng xir 1y sinh hoc
ctia Cong ty con Thai Hung (M§ Tho, Tién
Giang).

Nudéc thai ¢dn sau xir Iy sinh hoc vin con

mau nau dam, héi ndng.

Bing 1. Thanh phin va tinh cht nude thai cén (Sau xir 1y sinh hoc) [1]

STT Théng sb Dan vi do Gid tri QCVN 24:2009 (Cijt A)

1 pH - 67 6-9

3 CcoD mg/L 300 — 400 50

3 BODs mg/L 80 — 100 30

4 Mau Pt - Co 1300 — 1800 20

5 Téng N mg/L 14 15

6 Téng P mg/L 0,05 4

7 ss mg/L 210 50

8 BOD/COD 0,25 -0,27 =
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2.2. M6 hinh nghién ciru

M@ hinh thi nghiém bao gom: (1) thung
chira nudc thai vao; (2) bom nudce thai; (3) hé
théng phan Umg quang hoéa; (4) may phat
ozone; (5) thiét b hs“ip thu ozone

- Hé théng phan tng quang héa duge lam
bing inox chiu nhiét hinh try (duomg kinh 60
mm va chiéu cao 270 mm, bé diy 3 mm).

- Sir dung ngudn UV néi tir dén thuy ngan
(~ = 254 nm, cong sudt 8W), dén duoc boc
trong ong thuy tinh thach anh chju nhiét va

nhing ngdp bé phan ung. Pén UV c¢6 kich

thuée d x H = 30 x 210 mm dit xuyén sudt
chiéu dai bé phan ing. Khi duge cdp vao tir
tim day binh qua hé théng da bot va thiét bj
diéu chinh ozone

- Thiét bj hap thu ozone lam bang thuy
tinh ¢6 bé day 2 mm, bén trong chira dung dich
KI ding dé hap thu ozone du thodt ra tir binh
phan tmg.

- M6 hinh gom 3 thiét bj quang phan:
Thiét bi 1 chi bd tri dén UV ; thiét bi 2 va 3 ¢6

b6 tri két hop dén UV va cép khi ozone ¢ tim
day bé.

of
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o == — I -

MAY PHAT OZONE

Hinh 1. M6 hinh oxy hoéa ning cao quang hoa — ozone

2.3. Phuong phap nghién ciru

Nghién ciru duge thue hién trong diéu kién
nhiét d¢ phong 30 — 35°C.

Dd mau, COD cta nudc thai ban diu duoc
cb dinh, lan luot 1a 1300 Pt — Co va 300 mg/L;

Cac budc thi nghiém theo trinh ty sau:

- Nudc thai duge may bom (2) bom vao

hé théng phan tmg (3). Mo dén UV va hé théng

tao khi ozon. Phén khi O; du s& dwoc dan qua
thiét bi hap thu bang dung dich KI.

- Thoi gian phan Ung duy tri trong 120
phit v&i cdc khoang thoi gian 1y méu l1a 20,
40, 60, 80, 100 va 120 phut.

- Cac thong s6 phan tich: D6 mau, COD,
ham lwong Os ban dau, ham lugng ozon du,
ham lugng O; tham gia phan ung trong hé

théng quang phan UV/Os.
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Céc yéu t6 cin khio sit bao gom: pH t0i
uu cua phan Ung, ham luong ozon thi uu va
anh hudng cua cac anion SO,~, HCOy, CI' véi
gi4 tri pH va ndng dd O t6i wu tir 2 thi nghi¢m.

Nghién ctru x4c dinh céc thong sb téi wu
theo phuong phép quy hoach thuc nghiém trén
mé hinh MODDE (version 5.0). Céac budc thi
nghiém nhu sau:

Budc 1: Xac dinh cac yéu t6 anh hudng
dén qua trinh xu 1y (khoang pH va ham lugng
O; tham gia phan ing);

Budc 2: Dua vao céc yéu té anh huong su
dung phin mém MODDE dé thiét ké lap ma
train quy hoach thuc nghiém va xdc dinh
phuong trinh héi quy;

Bude 3: Tién hanh thuc nghiém trén md
hinh xir ly dé tim hiéu sudt xur Iy COD va hiéu
sudt xir 1y mau (mg véi timg cdp yéu té anh
huong dé 1ap clia ma trén;

Bude 4: Dung phin mém MODDE xéc
dinh céc hé sé cua phuong trinh hdi quy;

Bude 5: Tinh toén céc thong s6 t6i wu cho

mdi hé oxy hoéa ning cao.

2.4, Phuong phép phén tich va héa chit
sir dung

pH, COD, BOD;s phén tich theo Standard
Methods for the Exammination of Water and
Wastewater.

Ham lugng O phén tich theo “Guideline
for Measurement of Ozone Concentration in
the process Gas from an Ozone Generator”.

D6 mau duge xac dinh bang phuong phap
so mau trén mdy so mau Spectrophotometer
DR2700.

3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Nghién ciru dnh hwéng cia pH

Két qua khao st anh huong cia pH dén
hiéu qué cla qué trinh oxy hda trén hai hé O;

va UV/O, duoc trinh bay & db thi 2; 3.
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Hinh 2. Anh huéng cia pH dén hiéu qua xit ly mau

Trang 43



Science & Technology Development, Vol 13, No.M2- 2010

CHQLew
T

| 60
|
i 50
| 40
&
| 20
i
L1 ¥

0 40 60 80 100 10

Thir gian (phit)
¥ pH=3 -e—pl=5 s-pH=7 —+-pli=9 « pH=11
Hé UV/O,

| owen
-

:ili
IR

Ei:si

i 30
il

i 40 60 50 100 120
Thini gian (phit)

EpH=3 -e-pH=35 -e-pH=7 e pH=9

Hé O,

Hinh 3. Anh hudng cua pH dén hiéu qua xir ly COD

Ca hai hé UV/O; va déu c6 kha ning xir ly
d9 mau va COD ¢ cdc khoang pH tir 3 — 11,

Véi thoi gian huru nude trong vong 20 phut
diu, hiéu qua xur ly mau cao (c6 thé 1én dén
70%). Sau dé, higu qua xir ly giam dan, tir 100
~ 120 phit thi gin nhu dat gid tri 6n dinh;
khoing 90% déi véi hé UV/O; va 98% déi véi
h¢ O;. Hiéu qua xur Iy COD tang déu & ca hai
h¢. Tuy nhién, kha niang xir 1y cua hé UV/0, tét
hon hé O, dat 10% sau 20 phiit dau, va 1én dén
66% sau 120 phut; so véi hé O, chi dat 45%
sau 120 phut.

O céc pH khac nhau, bién thién d mau thé
hién kha rd rét, con chénh léch hiéu qua xir ly
COD thi khéng nhiéu. Nhin chung, kha ning
Xt Iy mau cta hé O; t6t hon hé UV/O; nhung
kha ning xir Iy COD ctia hé UV/O; lai tét hon.
Tuy nhién, két qua nghién ctru di cho thiy rd
pH t6i wu cua qué trinh xt ly mau va COD cho
ca 2 hé oxy héa la 9.

Theo thuc nghiém, trong hé oxy hoéa Os,
thoi gian ban phan huy cua O; thay dbi tir vai
phit dén vai gio va do bén cua 05 trong nude

phu thugc nhiéu vao pH [18]. Trong méi

trudng kiém ozone d& bj phan hiy hon trong

moi trudng axit.
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Hinh 4. Anh huong cua pH dén sur phén huy ozone

O pH thﬁp, chit hiu co trong nude sé bj
oxy héa truc tiép bing phan tir ozone; & pH >
8,5: ngoai O, cdc chat bin con bj oxy héa bing
tdc nhén hydroxyl *OH tao ra tr qué trinh phan
huy ozone theo phan tng (1):

30; + H,0 — 20H  + 40, (1)

Toc dé phan img cua cac goc OH trong
nuée 16n hon gép 10° - 10° 14n tée d6 phén (mg
ctia phin tr ozone [18].

Péi voi hé UV/O; thi sy quang phén cua
UV s¢ tao thanh H,0,, sau d6 H,0; lai bi quang
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phan tiép tuc tao thanh géc OH* theo cdc phan
ing:

0; + hv + O — H.0, + 0, (2)

H,0, + hv — 2*OH

HRH + OH" — RH" + H,0

Nhé hé sb hip thu phén ti cua O3 ¢ bude
song 254 nm khd cao, 3.300M'em™, nén su
quang phin cua O; trong nude dudi anh sang t
ngoai khong bi han ché [7).

Mat khéc, & pH tr 10 — 11 ion cacbonat
chiém wu thé (¢ pH tung tinh, ti 56
cacbonat/bicacbonat 1a 0,00047, trong khi ¢ pH
=10, ti ) nay la 0,47) s€ lam giam toc do phan
{mg chung cua qua trinh UV oxy héa theo co
ché phan tmg véi gbc *OH tao thanh cdc gbc
ion cacbonat *CO;” theo cac phéan img:

*OH + HCO;™ = *COy™ + H0O (kow. ncos
=15x100M's")(3)

*OH + COy> = *CO;y + OH (kow, cos =
42x10° M5y (@)

Hing s6 téc d6 phan (mg gilta ion
cacbonat va gbc hydroxyl rit 1én so vdi ion
bicacbonat nén cdc nghién ciu ¢ pH < 10,3
thuong cé hiéu qua.

Tai gia tri pH = 9, hiéu qua xu ly do mau,
COD sau 120 phut cua hai hé oxy héa 1a la:
99,6%; 66,3% (d6i véi hé UV/0s) va 96,7%,
44,3% (di véi hé 03).

Chon pH = 9 1a gia tri t3i wu dé tién hanh
thi nghiém 2 — nghién ctru dnh huong cua ndng
d6 O3 dén hiéu qua xur ly.

3.2. Nghién ciru anh huéng ciia ndng dd
03

Két qua nghién ciru cho thdy khi ting liéu
lugng Os str dung thi hiéu qua xir ly COD va dg
mau tang. Tuy nhién dén mét giéi han nhit
dinh viéc ting ham lugng O; khéng tang higu
qua xur 1y vi khi do6 higu suét s dung Os thép
(76,09% va 75,69%).

Cu thé khi ting ham lwgng O; tham gia
phan tmg tr 7,2 mg/h [én 18 mg/h; 36 mg/h;
54 mg/h thi hiéu qua xu ly COD sau 120 phut
ciing tang tr 21,1% lén 35,6%; 70,9%; 83,7%;
déi voi xir ly bing O3 va 253%; 40,2%;
81,4%; 93,5% dbi voi qua trinh xu 1y bing
UV/O; Nhung khi tiép tuc ting ham luong O
1én 57,6 mg/h thi hiéu qua xw ly co khuynh
hwong giam ¢ ca hai hé.

Vé&i ham lugng O; st dung la 54 mg/h,
hidu suat sir dung & hé UV/O; va O; la 89,58%
va 89,39%.

Két qua khao sit hiéu sudt sir dung O;

duoc trinh bay ¢ bang 2.
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Hinh 6. Anh hudng cua ham luong O dén hiéu qua xir Iy COD
Bang 2. Ham lugng Ozone su dung
0, 0; = O, phin ing HS sir dung O,
O; ban dau (mg)
(m*/h) (mg/h) (mg) (%)
0,04 2 14,4 12,90 89,58
0,1 18 36 31,98 88,83
UV/0; 0,2 36 72 64,5 89,58
03 54 108 96,9 89,72
0,32 576 1152 87,66 76,09
0,04 T2 14.4 13,08 90,83
0,1 18 36 32,10 89,17
0, 0,2 36 72 63,36 88,00
03 54 108 96,54 89,39
0,32 57.6 115,2 87,42 75,69
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3.3. Nghién ciru xic dinh cic théng sé
t0i wu biing phan mém Modde 5.0

pé xdc dinh diéu kién 16i uu cho hé oxy
héa ning cao X ly nude thai cdn, tién hanh thi
nghiém véi mé hinh béac hai thye nghi¢ém yéu
td toan phan (2°) c6 tdm theo phuong an quay
bac 2 cua Box va Hunter, nhan la thuc nghiém
yéu t5 toan phéan 2°, 4 thi nghiém ¢ 4 diém sao
véi canh tay don sao @ = 1,412 va 5 thi nghiém
& tim v6i cdc yéu 16 duge khdo sit 1a ham
lwgng O; va pH. Ham muc tiéu dugc chon la
higu qua xtr ly mau va hiéu qua xir ly COD.

Qua d6, phuong trinh héi quy c6 dang:

y=b, + bix; + bxa + bxixs + byx,’
+ baxy?

Trong do:

- X, X2 1an lugc 1a cac bién s6 ma hoa cua
céc bién ty nhién Z, (gia tri pH), Z, (him lugng
0;).

- Ham muyc tiéu: ycop — Hiéu qua xu ly
COD; ymau — Hiéu qua xu Iy mau

Tir két qua nghién ctu, dua ra cic muc

tién hanh thi nghiém

Bing 3. Ky hiéu va cac mirc cua bién doc lap

Bién djc lap Ky higu | Mire duéi(-1) | Miecco s (0) | Mirc trén (+1)
Gia tri pH Z, 9 10 11
UVv/O;
Ham luong O; (mg/h) Zy 36 45 54
Gia tri pH Z, 9 10 11
0
Héam lugng O3 (mg/h) Z, 36 45 54

Str dung phan mém Modde 5.0 dé b6 tri va tinh toan phuong trinh héi quy cip2

- HeUV/0;
Bang 4. Két qua va ma tran quy hoach thuce nghi¢m ctia hé UV/O;

p]:::o:ugnégn STT Xo X X; X X, X’ Ycon Ymiu
l * +: $ + + + 74,35 99,07
Phuong an TYT 2 + - + - + + 92,15 99,7
2 3 + E - : B + | 7695 | 969
4 + - - + + + 71,98 96,01
5 + +1,412 0 0 2 0 68,89 98,61
) + -1,412 0 0 2 0 72,95 97,74

Cic diém sao (¥)
7t + 0 +1,412 0 0 2 90,85 99,68
8 + 0 -1.412 0 0 2 79,26 95,6
Piém 0 9 + 0 0 0 0 0 | 8889 | 9743
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p::::;négn ST x . x1 X2 ' | %' | Yeop Ymiu |
10 + 0 0 0 0 0 89,1 97,4
11 . 0 0 0 0 0 87,56 97,2
12 + 0 0 0 0 0 87,96 97,45
13 + 0 0 0 0 0 88,94 97,5
Ta thu duge phuong trinh hdi quy sau: 0,991 va d6 tuong thich cia mé hinh Q* =
Sycop = 88,49 - 2,322x, + 4,245x, - 0,951)
5,693x,x; - 8,57x,% - 1,5%,% (vdi d§ tin cdy R Khoang pH va ham lugng O; thich hop:
= 0,988 va d§ twong thich cua mé hinh Q* = - Hiéu qua xu ly COD: pH = 9,53; ham
0,929) lugng O; = 54 mg/h v yeop = 93,1%.
DYmaw = 974 + 0,186x, + 1,454x, - - Hiéu qua xir ly mau: pH = 9; ham lugng
0,38x;x. + 0,393x,” (véi do tin cdy R? = 03 =54 mg/h véi yeop = 99,56%.

Hinh 7. Mat dap img anh huong ciia gia tri pH vaham  Hinh 8. Mat dap tmg anh huéng cia gid tri pH va ham

lwong O; dén hiéu qua xir Iy COD cua hé UV/O, lugng O; dén hidu qua xtr Iy mau ciia hé UV/O,
<« H¢O;
Bang 5. Két qua va ma trin quy hoach thuc nghiém cia hé O,
Néi dung . " i
X X 2 X X i
il ki 0 1 X2 12 1 X2 Ycop Ymiu
Phuong an TYT 1 %+ + 25 + + + 75,63 97,23
3
2 B + i + s + + 87,71 | 98,53
3 + + 3 - + + 73,85 95,36
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N§i dung 5 5
- STT Xo X X2 X12 X X2 L Ycop Yinau
phuong an
4 + - - + i # 74,56 92,27
5 + +1,412 0 0 2 0 73,52 96,63
) 6 + -1,412 0 0 2 0 78,56 | 95,28
Cac diém sao (*)
7 + 0 +1,412 0 0 2 83,85 97,44
g + 0 -1,412 0 0 2 73,46 92,71
9 + 0 0 0 0 0 81,05 94,18
10 + 0 0 0 0 0 80,89 93,85
Piém 0 11 + 0 0 0 0 0 80,78 | 93,91
12 + 0 0 0 0 0 81,67 94,22
13 5 0 0 0 0 0 81,89 94,15

@ycop = 81,3 - 2,49x, + 3,703x, -
2,843x,x, - 2,461x,” - 1,153x,” (véi d§ tin
cdy R? = 0,98 va d6 tuong thich cia mé hinh
Q*=0,86)

Dymw = 94,1 + 0,462x, + 1,853x, -
Lixx, + 1,03x% + 0,59x,” (vé6i d0 tin cdy
R2 = 0,986 va dé twong thich ciia mé hinh Q* =
0,917)

Khoang pH va ham lugng O; thich hop:

- Hiéu qua xir ly COD: pH = 9; him
lugng O; = 54 mg/h véi yeop = 86,7%  «

- Hiéu qua xtr ly d6 mau: pH = 9; ham
lugng O; = 54 mg/h v&i yeop = 98,17%.

Nhin chung, gié tri tinh todn va thyc té kha
twong thich.

3.4. Nghién ciu anh hudng cia cdc
Anion

Két qua nghién ciru cho théy sy hién dién
cita céc anion CI, HCO5™ va SO, (0,5 mmol/l)

trong nudc thai 1am giam dang ké higu qua xir
ly COD trén ca 2 hé oxy héa UV/O; va Os.
Trong d6, hiéu suit xir ly s& gidm manh
hon khi c6 mit cua cdc ion CI" va HCOjy', con
déi véi ion SO,* thi anh huong khéng nhiéu
[7]. Cu thé, hiéu sut xir ly COD chi con
60,6%; 45% va 38,8% (d6i véi hé UV/O;) va
46,6%; 32,6% va 36,4% (dbi véi hé O;) twong
{rng khi nudc thai chira ion SO,*, HCO; va CI;
0 v6i khi khong c6 ion 1a 81,88% va 55,94%.
Sy hién dién cua céc anion vé co lam giam
hiéu qua cia qua trinh oxy héa néng cao do

ching tim diét cac gbc OH* ra theo co ché

phan tng [15]:
*OH + HCO; — *HCO; + OH  (5)
*OH + CI' — *CIOH (6)
*OH + SO,” — *S0, + OH (7)

Céc gbc OH* mét kha nang tién hanh phan
{mg oxy héa hodc tao thanh nhiing phirc chat
khong hoat dong.

Trang 49




Science & Technology Development, Vol 13, No.M2- 2010

Hieu qua

Hinh 9. Mat dap tmg anh huong cua gia tri pH va ham
lwong O; dén hiéu qua xir Iy COD ciia hé O,

TSI %)
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Hinh 10. Mat dap img anh huong cua gia tri pH va
ham luong O; dén hiéu qua xir Iy mau cia hé O,
Comswien
L |

Lhod gian {pbuty

—+— Khang thom o —e=lenllomde —®=lon Salfaly e~ lon Bicabonate

H¢ O,

Hinh 11. Anh huong ciia céc anion dén hiéu qua xur ly COD

4. KET LUAN VA KIEN NGHI

K§ thudt oxy héa nidng cao UV/O; ¢6 kha
ning xir ly mau va COD kho phan hﬂy cua
nuée thai cbn san xudt tr mat ri. Két qua
nghién ctru cho thdy hidu qua xir ly ciia hé
UV/O; tét hon so véi hé 0.

O diéu kién t6i wu, hidu qua xr Iy dé6 mau
vd COD tuong tmg lén dén 100% va 93,5%:

nude thai sau xur ly dat QCVN 24:2009 (cot A).
Diéu nay cho thz‘iy, sir dung hé oxy hoa nang
cao UV/O; dé xir ly nudc thai ¢dn sau sinh hoc
la thich hgp va hi¢u qua cao.

Ngoai cdc anh huong chinh nhu pH, ham
lugng O; thi su hién dién cua cdc anion nhu
SO,*, HCO; va CI' trong nude thai ciing lam

giam hiéu qua cua qud trinh oxy hoa béc cao.
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Pay la cac anion rat thwong gap trong nudc va Kién nghi: Can tiép tuc nghién ciru trén
nuée thai, do d6 can phai c6 bién phap khi mét s6 hé oxy héa bic cao khac nhu UV/H,0,,
hodc lam giam ndng d¢ cua cdc ion nay xudng hé Fenton nhdm tim ra phuong phap hiéu qua
mirc thip nhét trude khi st dung qua trinh oxy dé xir Iy nude thai con rrgu véi chi phi thip
héa nang cao nham dam bao kha ning oxy hda nhit.

cua qua trinh.

TREATMENT OF WASTEWATER FROM MOLASSES-BASED ALCOHOL
DISTILLERIES BY UV/O; OXIDATION PROCESS

Nguyen Van Phuoc”, Nguyen Van Dzung® , Nguyen Thi Thanh Phuong™” , Le Quoc Thang®
(1) Institute of Environment and Resources, VNU - HCM
(2) Institute of Chemical Technologies, Vietnam Academy of Science and Technology

(3) Research and Development Centre for Petroleum Safety and Environment, Vietnam Petroleum

Institute

ABSTRACT: The treatment of wastewater from molasses — based alcohol distilleries in Viet
Nam is still an unmanageable problem. This kind of wastewater contains high organic components
which is difficult to biodegradation.

Survey results on molasses — based alcohol distilleries waste water afier biological treatment
determined that the composition of wastewater also contains a considerable amount of organic
compounds with high COD about 1300 - 1800 mg/L. Research results on wastewater after
biodegradation in laboratory conditions by\using advanced oxidation technologies demonstrated that
the UV/ozone oxidation system is more efficient than the Ozone system UV OZONE in which the COD
and colour treatment efficiency is higher from 4,2 — 22%. By using modeling method with the 5.0
software mode, this study determined the optimal reaction conditions for the model UV / ozone: pH = 9,
0; concentration = 54 mg/h; UV power = 8W/h. The treatment efficiency can reach 100% and 93% of

colour and COD respectively after 120 minutes.

The study also demonstrated that the presence of anions such as CI, S0, HCO; had a

significant impact on the efficiency of the oxidation process.

Keywords: Advanced Oxidation Processes (AOPs), photochemical, UV/0O;, ozone
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