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Tom t&t. Nudc ri rac tai cac bai chon 14p chét thai rén do thi dang la van d& nan dai can duoc
nghién ctru. Trong dé cac chét & nhiém can duoc xt Iy 12 cac chét hitu co bén vitng thé hién thong
qua chi s6 COD, SS va mau.... Bai bao nay trinh bay cac két qua thwc nghiém xtr ly COD, mau va
SS nudc ri rac bang qua trinh UV/O3 nhdm tim ra diéu kién t8i wu v@& pH va thdi gian phan (ng.
Két qua thwc nghiém xac dinh dugc & khoadng pH = 7,5 thi hiéu qua x& ly cac thanh phan hitu co
trong nuéc ri rac la tot nhat véi thoi gian phan Gng 1a 100 phit. & diéu kién thi nghiém nay, COD
giam tir 20330 mg/l xudng con 9207 mg/l dat hiéu suat 55%, d6 mau con 674 (Pt- Co) dat hiéu
sudt 93% va gidam con khoang 1000 mg/l dat hiéu suat khodng 84%.
1. M6 dau

Hién nay, chat thai rdn phat sinh tai cac do thi & Viét Nam van chua dwoc xt ly triét dé,
d&c biét 1a nwdc ro ri tir cac bai chon 18p chét thai ran. Chon 14p van 1a giai phap phd bién trong
x& ly chét thai ran do thi & Viét Nam do k¥ thuat don gian va chi phi xt ly thap.

Céc bai chon 14p chéat thai ran & Viét Nam hién nay dang phat sinh lugng nuéc ri rac 16n
do d6 am ty nhién cao, nwdc mua va cac qua trinh hoa sinh, trong dé chira céac loai chat hiru co
ddc hai cao va khd phan hady sinh hoc [2]. Néu khong dugc xi ly tot, nudc ri rac sé ngdm vao
nwdc mat, nwde ngam, gay 6 nhiém méi truong nghiém trong.

Van dé COD la véan dé khd nhét trong x ly nwéc ri rac, hon thé nira néu dé lau ngay chiing
c6 thé dan dén cac hop chét hitu co cao phan tir chiva halogen Ia nhitng chét doc néu roi vao
ngudn nuéc va dat [3].

Viéc str dung UV/O; dé xt ly s&é mang lai hiéu qua cao do Os két hgp UV tao ra chét oxi
hoa manh céc hop chét hitu co c6 trong nwéc ri rac.

2. Phuong phap nghién ctru
2.1. Ly mau

Nuwoc ri rac dwoc ldy tir dau ra 6 chon I18p dang hoat dong tai bai chon 14p chét thai ran
Nam Son, Séc Son, Ha Noi trong thang 8 nam 2012. Nudc mau duoc I8y bang can nhua va béo
quéan & diéu kién 4°C cho dén khi phan tich va xt ly.

2.2. Ndi dung va phuong phap nghién ctu
2.2.1. N6i dung va doi tvong nghién ctru

* Pai twgng nghién cu: Cac thanh phan hiru co trong nuwéc ri rac tai bai rdc Nam Son, thanh
phd Ha Noi.

* Ni dung nghién ctu:

- Tién x& ly bang keo tu v&i hoa chat keo tu 1a PAC

- X ly nuéce ri rac sau keo tu bang qua trinh UV/O,

+ Thi nghiém nhdm xac dinh diéu kién t6i (u cho qué trinh x& Iy (pH nudc ri réc ti wu, thoi
gian phan (rng toi vu).
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2.2.2. Phuong phap phan tich

Phuong phap phén tich: pH, COD - phan tich theo Standard Methods.

Cuong dd mau phan tich bang phuong phap so mau & budc séng 420 nm.

SS: Phéan tich theo prong phap khéi lugng.

2.2.3. Phuong phép thyc nghiém

Thi nghiém tién xt ly nwéc ri rac dwgce tién hanh véi PAC (polyaluminium chlorite) &
diéu kién pH ty nhién cla nuéc ri rac (7.3 — 7.8) va ham lugng PAC la 2500 mg/I.

St dung chét tro keo tu A110 (Acrylamic natri acrylat copolime).

Thi nghiém duoc tién hanh & nhiét do phong (25 + 2°C).

*. Str dung qua trinh UV/O3 xt ly nwéc ri rac sau keo tu:

- Nudec ri réc sau keo tu duoc x Iy theo mé bang qua trinh UV/Os, nwdc dugc bom vao
binh phan (ng vai thé tich 1a 1 littmé. Sau d6 tién hanh suc khi ¢ chira ozon trong khoang
thoi gian da dinh trudc, lvu lwvgng khi vao la 20 lit/phdt twong ¢ng 6.4 g/l Os sinh ra (s& dung
may Ozone c6 cbng sudt 10 g/gi¢). Dong thoi chiéu den UV c6 cbng sudt 39 Watt, & budc
song 254 nm. Khi ¢é mat tia cu tim & bwdc séng nay thi qua trinh phan (ng clia Oz v&i phan t&
H,O & budc song 254nm tao thanh géc OH™ linh dong thuan loi hon theo phuong trinh sau
[4]:

Os + H,0 —— 2HO*
- Céc thi nghiém nham xac dinh pH t8i wu va thoi gian phan tng tdi wu.

e oot inty 5 B

&7
Hinh 1. So dd hé théng x( ly bang UV/O,4
3. K&t qua nghién ctru va thao luan
3.1. Xac dinh dai pH tdi wu cho qué trinh x Iy nwéc ri rac véi hé UV/O;
Anh hudng clia pH nudc ri rac dén qua trinh xi¢ ly COD, mau, SS clia nuéc ri rac bang qua trinh
UV/O; dugc thé hién qua hinh 2. Nwdc ri rac trudc khi ozone hoa véi hé UV/O; dugc i Iy so bd
bang qua trinh keo tu v&i hoa chat PAC véi ham lugng chét keo tu 2500 mg/l.
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Qua trinh ozon hoa duwoc thic hién véi thoi gian phan tng la 40 phat, néng dd Os sinh ra la
4,27g/l khong khi, thé tich nwéc ri rac xi ly 1a 1 lit/mé. Thi nghiém duoc tién hanh véi cac gia tri pH
thay doi tir 5 — 10.

*_ Anh huwéng clia pH nuéc ri rac dén hiéu suét xi ly COD:
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Hinh 2. Anh hudng clia pH nuc ri rac dén COD sau qué trinh UV/O5
Két qua thi nghiém anh hudng clia pH nudc ri réc cho ta thdy: Sau qua trinh x( 1y so bd bang

keo tu thi hiéu qua x&r ly COD dat duoc khoang 25% Khi pH thay déi tir méi trvong axit nhe dén moi
truong kiem nhe (5 — 7,5) thi COD giam dan. Sau d6 COD tang dan khi tang gia tri pH (8 — 10). Hiéu
suat x ly cao nhat dat dwoc tai gia tri pH =7,5. Tai gia tri pH nay sau 2 qua trinh keo tu va UV/Os,
COD giam tlr 20330 mg/l xudng con 10783 mg/I dat hiéu suat 47%.

*. Anh huéng cta pH nuéc ri rac dén hidu suét xi Iy mau:

KEét qua x(r ly mau véi anh hwdng ctia pH nwdc ri rac sau keo tu dugc thé hién & hinh 3.
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Hinh 3. Anh hudng clia pH nuéc ri rac dén mau sau qua trinh UV/O,

TU két qua nay cho thdy hiéu qud xt Iy mau cling c6 quy luat twong tv COD khi thay
d6i pH cla nwdc ri rac. Nhin chung hiéu qua xy ly cao (41-50%). O cac gia tri pH: 5 — 7,5 hiéu
sudt x ly mau tang dan (44-50%) va dat gia tri 16n nhét tai pH = 7,5, sau do hiéu suét cling tang
dan néu tang gia tri pH. Sau 2 qua trinh xt ly mau gidm tlr 2334 xuéng mirc thap nhat 1171 theo
thang mau Pt-Co.

*. Anh huéng ctia pH nuéce ri rac dén hiéu sudt xt Iy SS:
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Hinh 3. Anh hudng clia pH nuéc ri rac dén mau sau qud trinh UV/O,

T hinh 3 ¢6 thé thdy rang nudc ri rac c6 ham lwong SS rét cao 6160 mg/l, sau qua trinh
keo tu gidm xudng con 2800 mg/I dat hiéu suat 54%. Tuy nhién, sau qua trinh UV/Os3, SS cling
giam dang ké xudng murc thap nhéat con 680 mg/l (dat hiéu sudt 76% sau ca 2 qua trinh). Xét vé
anh huéng cta pH thi hiéu suat xt Iy SS nwéc ri rac khong bi anh hwdng nhiéu béi pH. Trong
qua trinh suc khi Os tir pha khi va pha 16ng thi cac bot khi ddy céac hat ran lo 1ing di 1én va két
dinh v&i nhau bam vao thanh binh lam cho lvgng SS giam, phan t&r O; khong oxi hoa dwgc cac
hat ran nay.

Nhu vay, hiéu qua xi ly COD va mau t6i wu dat duoc tai pH nuéc ri rac = 7,5. Bay la gia
tri pH t6i wu trong thi nghiém nay.

Nguyén nhan clia cac két qua trén co thé dwoc giai thich nhw sau: Trong mdi treong pH
thap, qua trinh xay ra chl yéu la oxy hoa truc ti€p bang ozon, & pH trung tinh hoac kiém thi qua
trinh tao g6c *OH thuan lgi nén hiéu qua qua trinh oxy héa dwgc nang cao. Khi nang pH cla
nudc ri rac thi phan tng xay ra ( O3 + OH ->"HO, + O, ). Do dd, trong mdi trudng pH cao ¢6
tac dung nang cao dang ké nang luc oxi hoa ctia ozon. Vi vay, hiéu qua xt ly tang dan tir pH =
5,0 + 7,5. Tiép tuc tang pH, hiéu qua x& ly mau va COD giam di c6 thé la do ham Ivgng Ién céac
anion CO5%, HCOy', CI" ... ¢6 trong nwéc ri rac phan (rng véi géc OH™ 1am gidm hiéu qué xt ly.

3.2. Xac dinh thoi gian phan ng t6i wu cho qua trinh x& Iy nwéc ri rac véi hé UV/O;

Trong céc thi nghiém dudi day nudc ri réc trede khi ozone hoa cling dwoc xi Iy so bd bang keo
tu vGi cac thong s da noi & trén. Trong qué trinh x( ly tiép theo bang UV/O; ching toi lwa chon céc
théng s6 pH = 7,5, lvu lvgng khi vao thiét bi Ozon la 20 lit/phat. Tién hanh thi nghiém thay déi thoi
gian phan (ng tir 40 — 140 phat dé xac dinh thoi gian phan ng tdi vu.
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* Anh hudng clia thoi gian phan (ng dén hiéu suat xi Iy COD nwéc ri rac:
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Hinh 4. Anh hwéng cla thoi gian phan (ing dén COD sau qua trinh UV/O;

Nudc ri rac ban dau c6 COD rét cao la 20330 mg/l, sau keo tu bang PAC thi ham
lvgng COD giam con 15051 mg/l dat hiéu suat 25%. Tt thi nghiém ozone hoa véi su cé mat
clia tia cyc tim den UV cho thdy COD giam nhanh tir phat thé 40 dén phat thi 80 (xudng con
9207 mg/l dat hiéu suat 55%). Sau d6 néu tang thoi gian phan (ng thi hiéu suét xtr ly COD cling
tdng khong dang ké. C6 thé phan ng gita OH” voi cac chat hitu co trong nwoc ri rac dé dat
mtc b&o hoa.

*_Anh hudng cia thoi gian phan ¢ng dén hiéu suat xt ly mau:
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Hinh 5. Anh hudng cla thoi gian phan ¢ng dén mau sau qué trinh UV/O4
Hiéu suat x(r ly mau sau hai qua trinh keo tu va UV/O; dat hiéu qud cao, nuéc rac ban
dau c¢6 mau den nhung sau khi keo tu c6 mau xanh den. Tién hanh ozon héa v&i s c6 mat tia
cuc tim theo thoi gian tir 40 phit dén 140 pht thdy nudc rac tir mau den dan chuyén sang mau
nau & 40 phat dau tuong ng véi cwdng d6 mau la 1118 Pt-Co dat hiéu sudt 52%, sau dé dan
dan chuyén sang mau vang sau 60 phut twong (rng véi ceong do mau la 931 Pt-Co véi hiéu suat
60%. Dén phat thir 80 nwdc rac chuyén sang mau vang chanh tuong (ng véi do mau la 674 Pt-
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Co dat hiéu suét 93%. Tir phat 80 dén sau 100 phat phat (ing d mau giam nhanh xuéng 208 Pt-
Co dat hiéu suét 91% . Dén phat thir 120 nudc tré nén trang, gan nhu da mat mau (dat hiéu suét
97%). Sau dé do mau tang khong dang ké néu tiép tuc tang thoi gian phan Gng.

*_Anh hudng cia thoi gian phan ¢ng dén hiéu suét x ly SS:
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Hinh 6. Anh huéng cla thoi gian phan ¢ng dén SS sau qua trinh UV/O;
Tuwong tw nhu d& thdy trong qué trinh nghién cu nh hwdng cla pH thi SS cling khéng

chiu &nh huwéng clia yéu td thoi gian. Tuy nhién sau hai qua trinh keo tu, nhin chung SS ciing
giam xudng con khoang 1000 mg/l. Nhw vay, qué trinh ozon hoé ciing lam gidm mdt phan déang
ké SS nhu da giai thich nguyén nhan & trén.

Tom lai, qua cac thi nghiém anh huéng clia thoi gian phanr (ng dén hiéu qua xt ly COD,
mau va SS ching téi nhan thay sau 100 phut phan (*ng mang lai gia hiéu qua cao nhat.
4. Két luan

Nuwéc ri rac la déi twgng khé @ ly, viéc st dung chi moét phwong phap don 18 sé khong dat duoc
két qua tot nén can nhiéu giai doan v&i nhiéu bién phap xt ly phu hop.

Qua céc thi nghiém trén cho thdy nudc ri rac sau khi x& Iy bang phuwong phap nay mac du dat
hiéu suat kh& cao nhung cac chi tiéu phan tich van con kha cao.

Sau qua trinh thi nghiém da xéc dinh duoc gia tri t6i wu sau hai giai doan x& Iy béng keo tu va
ozon hoa v&i sv c6 mat clia cAc tia cuc tim la pH = 7,5, thoi gian phan (ng la 80 phut.
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