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ABSTRACT

This research was carried out to determine the appropriate operating
parameters of the coagulation-flocculation process combined with
Fenton process to treat printing factory wastewater. The experiments
implemented in coagulation-flocculation reactor and Fenton reactor at
lab scale condition. The results showed that optimum operation
parameters of coagulation-flocculation process were PAC dosage of 150
mg/L, 67.5 mg/L CaCQOj3, but no auxiliary coagulant needed adding. The
optimum operation parameters for Fenton process included reaction
time of 45 minutes, H>O; dosage of 100 mg/L, and Fe?* dosage of 80
mg/L. By running the Fenton reactor with the optimum parameters, the
treatment efficiency of COD was 81.5%. The COD value of the effluent
reached the discharge standard that satisfy the Vietnamese standard of
industrial wastewater discharge QCVN 40:2011/BTNMT (column B).

TOM TAT

Nghién citu ndy dwoc tién hanh nham xdac dinh cac théng sé van hanh
thich hop cia quy trinh keo tu - tao bong két hop véi phan iimg Fenton
dé xir Iy muede thai nha mdy in. Cdc thi nghiém dwoc tién hanh trén mé
hinh bé keo tu - tao béng, bé phan img Fenton quy mé phong thi nghiém.
Két qua cho thdy cdc thong sé vin hanh t6i wu ciia bé keo tu - tao bong
dé xir Iy nude thai nha mdy in la 150 mg PAC/L két hop 67,5 mg
CaCOy/L, khéng can bé sung chat tro keo tu. Khdo sat cdc thong sé vin
hanh qud trinh Fenton cho két qua toi wu gom thoi gian phan img 45
phuit, liéu lwong H>0; 1a 100 mg/L, liéu lwong Fe** 1a 80 mg/L. Vin hanh
bé phan vmg Fenton véi cdc thong sé néu trén, hiéu sudt xir 1y COD
trong nudc thai dat 81,5%. Gia tri COD trong nuoc thai sau xw ly
Fenton da dat dwoc yéu cdu xa thdai theo quy dinh cia QCVN
40:2011/BTNMT (cét B).

Trich dan: Lé Hoang Viét, Tran Phuong Binh, Mai Trung Hau va Nguyén V& Chau Ngan, 2017. Khao sat
mot 6 thong s6 van hanh quy trinh keo tu - tao bong két hop fenton xir Iy nudce thai nha may in.
Tap chi Khoa hoc Truong Pai hoc Can Tho. S6 chuyén d¢: Moi truong va Bién doi khi hau (1):

162-172.

1 GIOI THIEU

Qua trinh lam sach cac thiét bi va may moc
trong nha may in da tao ra luong nudc thai chira
kim loai nang, cac dung moéi hitu co, chat ran lo

limg va d6 mau cao (Fenton, 1894). Néu khong
duge xir Iy tot nuéc thai nha may in c6 thé anh
huéng dén qua trinh quang hop va doi séng cia
thiy sinh, lam gidm my quan mdi truong, giy 0
nhiém ngudn nudc mit va nude ngam. C6 nhiéu

162



Tap chi Khoa hoc Truong Pai hoc Can Tho

phuong phap xtr ly nude thai nha may in da dugc
nghién ctru va ap dung nhu: dong tu (Metes et al.,
2000), xt 1y bang phuong phap sinh hoc véi vi
khudn Bacillus sp. (Zhang et al., 2003), 6-xy hoa
hoa hoc st dung qua trinh Fenton va dong tu (Ma
& Xia, 2009).

Phuong phéap keo tu - tao bong 1a quy trinh xu
1y c6 hiéu qua cao & hau hét cac hé thong xir 1y
nudc va nudc thai. Muc dich cta quy trinh nay la
nang cao hi¢u suit loai bo chét ran lo lirng cua cac
cong doan tiép sau nhu ling hay loc. Trong quy
trinh keo tu - tao bong cac chat ran lo limg co kich
thudce rat nho va mang dién tich tao didu kién két
dinh v&i nhau thanh cac bong can da 16n va nang
dé c6 thé loai bo dé dang. Song song d6 ciing lam
giam n6ng d6 cac kim loai nang, chit hitu co
doc... do cac chét nay bi hép phu trén bé mat cac
bong cin (Lé Hoang Viét & Nguyén V5 Chau
Ngan, 2016).

Tac nhan Fenton 12 mot hé hoa chét gém mudi
sat, HO, trong méi trudng a-xit dugc dung dé
phan huy nhiéu loai chit 6 nhiém, trong d6 thuong
sir dung nhat dé xir Iy cac chét hiru co bén (Tran
Manh Tri & Trin Manh Trung, 2006). Uu diém
clia tac nhan Fenton 1a c6 thé chuyén héa nhiéu
chat 6 nhi®m thanh cac chat khong nguy hai hay
thanh cac chét c6 kha niang phan huy sinh hoc va
du lugng cia tac nhan Fenton khong gdy nguy hai
cho méi truong (Lé Hoang Viét & Nguyén Vo
Chau Ngan, 2016). Tir cac uu diém nay, Ma & Xia
(2009) da sir dung quy trinh Fenton dé xur Iy nuéc
thai myc in cho hiéu suit loai b6 COD khoang
93,4%. Tuy nhién, qua trinh Fenton sir dung rat
nhiéu héa chat lam cho chi phi xtr Iy ting cao (Tran
Manh Tri & Tran Manh Trung, 2006), do d6 dé
giam chi phi xir 1y c6 thé chon két hop véi xtr Iy
keo tu - tao bong. Nghién ctru ndy duogc tién hanh
nhim khao sat cac théng s6 van hanh thich hop cua
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qua trinh keo tu - tao bong va cua qua trinh Fenton
dé xtr Iy nudc thai nha may in, gop phan bao vé
moi trudng.

2 PHUONG PHAP VA PHUONG TIEN
NGHIEN CUU

2.1 Dia diém, thoi gian va ddi twong nghién
curu

Nghién ctru dugc thuc hién tai phong thi
nghiém Xu 1y nudc thuoéc B6 mon Ky thuat Moi
truong, Khoa Moi truong va Tai nguyén Thién
nhién, Truong Pai hoc Can Tho. Thoi gian thyc
hién khoang tir thang 01 dén thang 4 nam 2017.

Pbi twong nghién ciu 13 nude thai nganh in
duoc thu thap tai cong ty in 6 thanh pho Can Tho.

2.2 Phuong tién va thiét bi thi nghiém

2.2.1 Hoa chdt

Nghién ctru thyc hién 6 quy md phong thi
nghiém véi cac hoa chat sir dung bao gdm:

— Pheén PAC: cong thirc Aln(OH)m Cl3n-m,
xuat xtt Trung Quoc, do tinh khiét > 30%.
Phen sit: cong thirc FeS04.7H20, xudt xit
Trung Quoc, dg tinh khiét 99%.

— Hydro peroxid: cong thae H202, Xuit xir
Trung Quoc, nong do 30%.

— Polymer: s dung polymer cation specfloc
C-1492 HMW cong thire (C3HsON),, xuat xar Anh
Quoc

2.2.2 M6 hinh bé keo tu - tao bong

M5 hinh ché tao bang thuy tinh day 5 mm gém
3 ngan: ngin khudy nhanh (1), ngan khudy cham
(2, 3) va ngan ling (4). M6 hinh thiét ké véi luu
lugng nudc thai Q = 0,4 L/phat Gng voi thoi gian
luu nude ¢ cac ngan cia bé keo tu lan luot 1a 1,5
phut, 13 phat, 13 phuit va & bé lang 1a 60 phut.
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Hinh 1: M hinh bé keo tu - tao bong
— Ngin khudy nhanh (1): thé thay ddi van tdc, van toc ciia canh khudy 1a 150

Van toc khuay: 150 vong/phut

Thoi gian Ivu: t; = 1,5 phuat (Trinh Xuén Lai,
2011)

Thé tich ngin khudy nhanh: V; = 0,4 L/phit x
1,5 phat=0,6 L

— Ngan khudy cham (2, 3):

Ngin khudy cham thiét‘ ké thanh 2 ngin 0 kich
thu6e va thoi gian luu bang nhau. Vén toc timg
ngan khuay cham (2, 3) 1an lugt 1a 80 vong/phut va
40 vong/phut.

Thoi gian lvu mdi ngdn: t, = t; = 13 phit (Trinh
Xuan Lai, 2011)

Thé tich mdi ngin khudy cham: V, = V3 = 0,4
L/phut x 13 phat=5,2 L

— Ngin ling (4):

Thoi gian Iuu trong ngén: t4 = 1 gid = 60 phit

Thé tich: V4= 0,4 L/phiit x 60 phut =24 L

2.2.3 M0 hinh bé phan vmg Fenton

Mb hinh bé Fenton gdm céc bé ¢6 kich thude
0,114 m x 1,6 m (dudng kinh x chiéu cao), chicu

cao hoat dgf)ng 1a 1,97 m. Céc bé d}rqc trang bi hé
thong khuay trdn gom 3 canh khuay dong truc co

164

vong/pht.

Mo hinh duoc van hanh theo nguyén tic bé phan
ung lién tuc cho ca hai truong hop.
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2.3 Phuwong phap thi nghiém
2.3.1 Thi nghiém keo tu - tao bong

Thi nghiém dinh hudng dugc thyc hién trén bo
Jartest (ET750 Lovibond) nham xac dinh cac thong
sO van hanh nén chi tién hanh mot lan khong lap
lai. So d b tri cac thi nghiém dugc trinh bay
trong Hinh 3.

a. Thi nghiém 1: chon luong chat keo tu va so
sanh hiéu qua gitta CaCO3 va Na>COs

Trong nghién ctru nay, chon chat keo tu 1a PAC
(Poly Aluminium Chloride) dang phd bién trén thi
truong. PAC c6 thé hoat dong & khoang pH rong 1a
5 - 8, thoi gian keo tu nhanh, it 1am bién dong pH
nudée, khong bi duc khi dung thiéu hodc thira phén.
PAC c6 kha ning loai bo cc chit hitu co hoa tan
va khong hoa tan ctng kim loai ning t5t hon phén
sunfat, tao ra it bun hon phén nhéom sun-fat khi st
dung cung lidu lugng (Gebbie, 2001).

Dbi voi nude thai co do kiém thip ¢ thé sir
dung voi (CaCO3) hodc soda (Na,CO3) dé bd sung
d6 kiém cho nudc thai giup qua trinh keo tu dat
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hiéu sudt cao hon (Lé Hoang Viét & Nguyén Vo
Chau Ngan, 2016). Nghién ciru nay so sanh hiéu
suét xtr 1y gitra viée st dung CaCO3va Na,COs. Co
2 thi nghiém duogc b tri:

— Thi nghiém la: keo tu nudc thai véi cac lidu
lugng PAC bién thién tir 50 mg/L dén 300 mg/L
(mdi khoang bién thién 50 mg/L) twong tmg voi
lidu lvgng CaCOs bién thién tir 22,5 mg/L dén 135
mg/L.

— Thi nghiém 1b: thyc hién tuong tu thi
nghiém la nhung st dung Na,COs véi li€u luong
bien thién tir 22,5 mg/L dén 135 mg/L.

b. Thi nghiém 2: xdc dinh lugng polyme thich
hop

Sau khi x4c dinh duoc liéu luong chat keo tu,
d6 kiém thich hop tir thi nghiém 1, thuc hién thi
nghiém tiép theo vdi chét trg keo tu polyme dé
tang hicu suit loai bo SS, COD, dd mau. Chon
khoang liéu luong polyme dé tién hanh thi nghiém
theo tai liéu cia Tran Vin Nhan & Ngb Thi Nga
(2009) tr 0 - 5 mg/L.

Thi nghiém 1: xac dinh lugng PAC thich hop va so sanh hi¢u suat xir Iy

gitta CaCOj3 va Na,COs
- Thinghiém la:

o Thi nghiém chit keo tu PAC két hgp CaCO; & cac lidu lwong khac

nhau.

oNudc thai ddu vao va dau ra duoc phan tich SS, d6 duc, COD.

- Thinghiém 1b:

o Thinghiém chit keo tu PAC két hop NayCOs & cac lidu luong

khac nhau.

o Nuée thai ddu vao va dau ra dugc phan tich SS, do duc, COD.

- Keét qua dugc so sanh vé hiéu suat xtr ly.

Chon lidu
luong PAC va
alkalinity
thich hop

Thi nghiém 2: x4c dinh liéu lugng polyme thich hop

- St dung liéu luong chét keo tu va do kiém chon dugc ¢ thi nghiém
1 két hgp voi polyme ¢ nhiing licu lugng khac nhau.
- Thi nghiém duoc tién hanh dé theo ddi dién bién SS, d6 duc, COD

theo liéu luong sir dung khac nhau.

- Danh gia kha ning keo tu va hiéu suat xir 1y khi sir dung chat trg

keo tu.

Chon liéu
luong polymer
thich hop nhat

Chon duoc cac thong sé phi hop dé‘tién
hanh thi nghiém danh gia hi¢u suat tién xtr
1y bang phuong phap keo tu tao bong trén

mo hinh

Hinh 3: So' d bd tri cac thi nghiém dinh hwéng keo tu tao bong trén bd Jartest
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2.3.2 Thi nghiém qua trinh Fenton

Thi nghiém dugc thuc hién trén bd Jartest nham
xac dinh cac théng s van hanh nhu thoi gian phan
tmg, lidu lvong H,0,, lidu lwong Fe? thich hop
nhat cho qua trinh Fenton. Trong thi nghiém nay,
chi c6 thong s6 COD ctia mau nudc thai duoc phan
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tich dé danh gia hiéu suat xir 1y, tiét kiém chi phi
nghién cuu.

Céc thi nghiém chi duoc thuc hién 1 lan, tuy
nhién dé ting do tin cdy cua két qua dd c6 3 maiu
nuée tir mdi thi nghiém duoc thu thap va phan tich
dé gia tang do tin cay cua két qua. So dd b tri cac
thi nghiém Fenton dugc trinh bay trong Hinh 4.

Thi nghiém 3: xac dinh thoi gian phan Gng ctia qua trinh Fenton
- Tién hanh v&i thoi gian phan tng bién thién tir 15 - 90 phut Thoi gian phan
v6i ti 1€ H,O, : Fe?* 1a 500: 500 (mg/L) tng thich hop
- Nudc thai du vao va dau ra dugc phan tich COD. nhat
Thi nghiém 4: xac dinh lugng H,O, thich hop cho qua trinh
Fenton
- C6 dinh Fe?* = 500 mg/L va cho H,0, bién thién tir 100 - Lidul
600 mg/L. (k\hoéng bién‘thién 100 mg/L). n Olth‘hi‘fl“fqp
- Nudc thdi dau vao va dau ra duoc phan tich COD. nhat
Thi nghiém 5: x4c dinh lidu lvong Fe?* thich hop cho qua trinh
Fenton
- Liéu luong H,0, dugc chon tir thi nghigm 4, trong d6 lidu
lugng Fe** bién thién véi ti 1¢ Fe*" : Hy0,1a0,2 : 1 dén 1,2
1 (moi khoang bién thién 0,2). Lidu lugng
J/ —>| Fe*" thich hop
nhat
Thi nghiém 6: danh gia hiéu suat xtr Iy ctia qué trinh Fenton
- Thoi gian phan tmg va liéu lvong H,0, va Fe2* chon tir thi
nghiém 3, 4 va 5.
- Nudc thai dau vao va du ra duoc phén tich COD.

Hinh 4: So' @b b6 tri cac thi nghiém dinh hwéng qua trinh Fenton

2.4 Phuong phap va phwong tién phan tich
mau

Céc thong sb danh gia chat lwong nudc dugce
thu thap va phan tich theo quy dinh.
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Bang 1: Phuwong phap phén tich cac chi tiéu
chat lwgng nuée

Thong 50 Phuong phap

pH TCVN 6492:2011

SS TCVN 6625:2000

Do mau TCVN 6185:2008
BOD:s SMEWW 5210B

COD TCVN 6491:1999
TKN TCVN 6638:2000

TP SMEWW:4500-P

Fe TCVN 6177:1996

Zn TCVN 6193:1996

Cu US EPA Method 200.7
Pb US EPA Method 200.7
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3 KET QUA VA THAO LUAN

3.1 Thanh phin va tinh chit nuéc thii nha
may in

Nude thai dugce liy tir cong thai ctia nha may in

lac 9 h va lién tiép trong 3 ngay dé xac dinh thanh
phan, tinh chit cua nudc thai. V& mat cam quan,

Bing 2: Thanh phén nwéc thai nha may in
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nude thai ¢6 mau tring duc, c6 mui hoi it. Trong
nghién ctru nay, gia st nudc thai tr nha may xa
vao hé thdng thoat nudce do thi chua c6 nha may xur
Iy nudce thai tap trung, khi d6 chon so sanh véi
QCVN 40:2011/BTNMT - Quy chuin ky thuét
qudc gia vé& nude thai cong nghiép (cot B) va ap
dung gia tri Cinax = C.

Thong s0 Pon vi Trung binh (n = 3) QCVN 40:2011/BTNMT (cot B)
pH - 5+0,60 5,5-9,0
Do mau PCU 5.433,34 £ 187,73 150 NTU
SS mg/L 287,87 + 75,04 100
Do kiém mg/L 58,89 + 15,75 -
BOD:s mg/L 257,5 £ 20,82 50
COD mg/L 2.026,24 + 172,06 150
TKN mg/L 44,79 + 8,56 40
TP mg/L 26,46 + 7,12 6
Fe mg/L 9,10+ 1,65 5
Zn mg/L 7,4+1,73 3
Cu mg/L 0,08 £0,01 2
Pb mg/L KPH 0,5

Nudc thai ¢6 pH dao dong tir 4,6 - 5,7 kha thp
khong thich hop cho qua trinh keo tu bang phén
PAC, phén PAC hoat dong tir pH 5 - 8 (Gebbie,
2001).

Ti 1€ BODs/COD ~ 0,1 khong thich hop cho
qua trinh xt ly sinh hoc nén chon qua trinh xt ly
hoéa - 1y cho nudc thai nha may in.

Nong d6 chét rin lo limg trong nudc thai thip
do nudc thai da chay qua h¢ thong thoat nude co
nhiéu ho ga lang can.

D6 mau cua nudc thai cao va chira cac kim loai
nang, dég biét Fe, Zn cao hon tiéu chuan xa thai ra
nguon tiép nhan.

Vi nhiing dac tinh trén, dé xtr Iy hiéu qua nudc
thai can sir dung phuong phap xu ly hoa hoc 1a qua
trinh keo tu tao bong - ket hop voi quéa trinh
Fenton. Vi pH cua nudce thai thi nghiém can dung
NaOH 10% di€u chinh vé pH trung tinh (= 7) phu
hop cho qua trinh keo tu (Gebbie, 2001) va sau d6
ding H,SO; 98,98% diéu chinh nuéc thai vé
khoang pH ~ 3 phu hop cho quéa trinh Fenton
(Parson, 2004). Hai loai hoa chat NaOH va H,SO,4
duoc chonN dé diéu chinh pH cua guéo thai 1a do
tinh chat san c¢6 trén thi truong va dé quan 1y.

3.2 Két qua thi nghiém keo tu

3.2.1 Thinghiém I: chon liéu hegng chit keo tu
va so sanh hi¢u suat xi ly gitta CaCOjs va Na:COs

a. Thi nghiém la: xac dinh luong PAC va hiéu
suat xw ly cia CaCOs

Trong thi nghiém nay ndéng d6 SS va COD
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giam manh khi luong PAC ting tir 50 mg/L dén
150 mg/L. PAC tao nén céc ion AP* ¢6 kha ning
trung hoa dién tich cac hat keo, dong thoi hinh
thanh AI(OH); két tua, két tia nay hp phu cac hat
keo va kéo theo chét rin lo limg trong nudc thai
ling xubng. Tiép tuc ting luong PAC, gia tri SS va
COD c¢6 khuynh huéng tang tro lai, diéu nay 1a do
khi sir dung chit keo tu qua lidu, luong ion AP
trong nude tang cao, cac hat keo hut nhiéu ion AB*
s& tai 6n dinh va giam kha ning lang.

Nong d6 COD trude xur 1y 1a 1.836,5 mg/L s&
giam xudng mirc thdp nhit 333,9 mg/L & lidu
lugng PAC 1a 150 mg/L, COD giam mot phan 1a
do chét hitu co trong nudc thai nim dudi dang SS
va cac hat keo, do d6 khi SS giam s€ lam cho COD
trong nude giam theo. Ngoai ra, mot phin chit hitu
co dang hoa tan ciing c6 thé bi hap phu va ling
theo cac bong can. O lidu lugng PAC > 150 mg/L,
do céc hat keo tai 6n dinh tr¢ lai, hiéu sudt loai SS
va hat keo giam dan dén hiéu suat loai b6 COD
cling giam theo.

Nude thai dau vao co pH = 6 nén co thé dung
NaOH 10% dé diéu chinh dén pH = 7 thich hop
cho qua trinh keo tu cta phén PAC. Sau khi keo tu
pH giam 1a do cac ion nhom trong phén phan Gng
voi CaCOj; trong nude thai tao thanh hydroxide
nhom két tia, dé lai trong nude gbe a-xit co trong
phén va cac ion H" lam cho pH cua nude giam. T
cac két qua trén chon liéu lugng PAC 1 150 mg/L
va CaCOs 1a 67,5 mg/L.
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Hinh 5: Gia tri pH va hi¢u suit xir Iy nwéc thai & cac litu lwong PAC két hgp CaCO;
b. Thi nghiém 1b: xdc dinh lvong PAC va hiéu

sudt xit Iy ciia Na;CO3

Tuong ty thi nghiém 1a, ndng do SS va COD
giam manh khi lidu lugng PAC ting tir 50 mg/L
dén 100 mg/L. Nong d6 COD trudc xu ly la
1.836,5 mg/L giam xudng mirc thip nhat 4175
mg/L ¢ liéu lugng PAC 1a 100 mg/L. Nhung néu
tang liéu lugng PAC > 100 mg/L céc hat keo tai 6n
dinh tré lai, hiéu suit loai SS va hat keo giam dan

dén hiéu suit loai bd COD ciing giam theo.

Nude thai dau vao co pH = 6 nén co thé dung
NaOH 10% dé diéu chinh vé pH = 7 thich hop cho
qua trinh keo tu cia PAC. Sau khi keo tu pH giam
la do cac ion nhom trong phén phan Ung véi
Na,COj trong nudc thai tao thanh hydroxide nhdm
két tia, dé lai trong nudc gdc a-xit co trong phén
va cac ion H* 1am cho pH ctia nudc giam. Tl cac
két qua trén chon liéu lugng PAC 1a 100 mg/L va
lidu lwong Na,COs 12 45 mg/L.
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Hinh 6: Gia tri pH va hiéu suét xir Iy nwéc thai & cac liéu lwong PAC két hop Na:CO;

Tur két qua cuia thi nghi¢m la va 1b, hiéu sudt
xtr Iy nude thai nha may in khi sir dung PAC két
hop v6i CaCOs cao hon so voi PAC két hop voi
Na,CO;. Vay chon liéu lwong phén PAC 1a 150
mg/L két hgp CaCO; lidu luong 67,5 mg/L cho thi

nghiém tiép theo.
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3.2.2 Thi nghiém 2: xac dinh lwong polyme
thich hop

Sau khi x4c dinh duoc liéu luong chat keo tu,
alkalinity va pH thich hop tir thi nghiém 1, tién
hanh thi nghiém két hop PAC vdi polyme dé ting
hiéu suét keo tu loai béo SS, COD, do duc trong
nudce thai.
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Két qua phan tich cho thiy nong do SS va COD
tang manh khi lidu luong polyme ting tir 1 mg/L
dén 5 mg/L so v6i nghiém thirc khong thém
polyme. Do polyme tao nén cac ion am c6 kha
nang lam giam dién tich cac hat keo tao d9 nhdt
clia nude. PAC con hinh thanh AI(OH); két tua,
khi dién tich am cang nhiéu thi két tua nay hap phu
nhiéu hat keo dién tich am dan dén tai 6n dinh cac
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hat keo va lam cho cac bong cén léng cham hon,
hi€u suat xtr Iy SS trong nudc thai giam xudng.

Nhu vay, viéc thém polymer vao khong lam
tang hiéu sudt xir Iy nudc thai nhu mong doi. Chon
lidu lwong PAC 13 150 mg/L két hop voi CaCOs &
mirc 67,5 mg/L, khong bd sung polyme cho thi
nghiém tiép theo.
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Hinh 7: Gia tri pH va hiéu suét xir Iy nwéc thai & cac liéu lwgng PAC (két hop CaCO3) véi liéu lwong
polyme khac nhau

3.3 Két qua thi nghi¢ém Fenton
3.3.1 Thinghiém 3: xac dinh thoi gian phan
wng cua qud trinh Fenton

Trong thi nghiém nay, thoi gian phan tmg bién

thién tir 15 - 90 phiit véi mdi khoang bién thién 15
phat. Gia tri pH dugc diéu chinh vé tuong duong 3,
liéu lugng Fe** (30%) la 500 mg/L, liéu luong
H,0, (30%) 14 500 mg/L (Umadevi, 2015).
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Hinh 8: Hi¢u suit xir Iy COD bing qu4 trinh Fenton & cac mirc thoi gian khac nhau

Higu suat loai b6 COD trong nu6c thai tang
theo thoi gian phan Gng tir 6,7% (15 phat) dén 70%
(90 phut). Ket qua nay tuong dong voi mdt nghién

clru truge day cua L€ Xuan Vinh et al. (2015) xtr ly
nudc thai dét nhudm bang phuong phap
UV/Fenton, thoi gian phan tng toi uu 1a 90 phaut.
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Tuy nhién, c6 thé nhan thay khoang thoi gian tir
15 dén 45 phut, hiéu sut xir 1y ting nhanh tir 6,7%
1én 56,7%, nhung tir 45 dén 90 phit hiéu suét xir Iy
tang cham tir 56,7% 1én 70%. Do do6, néu tinh dén
bai toan kinh té, dé giam chi phi ddu tu va dién
nang tiéu ton cho qua trinh xir 1y thi thoi gian phan
ting 45 phut dugc chon cho thi nghiém tiép theo.

3.3.2 Thinghiém 4. xdc dinh liéu lwong H>O;
thich hop cho qua trinh Fenton
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phan ung twong ty thi nghiém 1, thoi gian ton luu
45 phut chon tur thi nghiém trén. Cac ti 16 H,O; :
Fe?* dugc cho bién thién v6i mdi khoang bién thién
1a 0,2 : 1,0, theo d6 thi nghiém dwoc tién hanh véi
viée ¢b dinh luong Fe** = 500 mg/L, cho H,0,
(30%) vao bé phan ting véi luong bién thién tir 100
- 600 mg/L (mdi khoang bién thién 100 mg/L).
Nude thai dugc didu chinh vé pH ~ 3, lidu lugng
H,0, (30%) 1a 500 mg/L (Umadevi, 2015).

Thi nghiém duoc ti€én hanh véi cac di€u kién
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Hinh 9: Nong d9 va hi¢u suit xir Iy COD bing qua trinh Fenton & cic mirc lidu lwgng H20:

Khi lidu lugng H,O, ¢ mirc 100 mg/L higu suat
xtt Iy COD dat cao nhat 83,3%, ting lidu luong
H,0, nhung hiéu suat xir Iy COD giam 1 do nong
d6 cta H,O, trong nudc thai cao 1am ting qua trinh
6-xy hoa dan t6i giam hiéu suat xir Iy COD. Diéu
nay 1a do lugng H,O; du s€ tham gia phan ung véi
gbc HO® tao thanh nudc va oxygen nén lam giam
lwong gbe tu do nay. Dong thoi, mot phin cac gbe
tu do HO" ¢6 xu huéng két hop lai véi nhau ciing
dan dén giam s6 luong gbe tu do trong hé phuong
trinh sau:

HO® + H,O, - H,O + O,
HO® + *OH — H,0,

Trong mdt nghién ciu trudc day cia Nguyén
Ngoc Lan et al. (2011), ham lugng H»>O» phu hop
dé xir Iy nuoc thai dét nhuém bing quy trinh
Peroxone la 250 - 500 mg/L. Ciing trén nudc thai
dét nhudm, Lé Xuan Vinh et al. (2015) bao cao
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ham luong H,O, phu hop dé xur Iy bang phuong
phap UV/Fenton la 110 - 660 mg/L. Do dd, nghién
ctru nay khong giam lidu luong H,O, xudng thép
hon 100 mg/L vi hiéu suét xtr Iy COD da kha tét,
va str dung gia tri 100 mg/L cho thi nghiém tiép
theo.
3.3.3 Thinghiém 5: xac dinh liéu luong Fe’*

thich hop cho qua trinh Fenton

Thi nghiém nay duogc tién hanh nhim danh gia
anh huong cia lidu lwong Fe?* dén hiéu sudt xur 1y
cia qua trinh Fenton. Nudc thai c6 pH 3
(Umadevi, 2015), thoi gian phan (rng chon 45 phit,
lidu luong H,O; dugc chon tir thi nghiém 4, lidu
luong Fe?* bién thién tir 20 - 120 mg/L v6i mdi
khoang bién thién 20 mg/L. Trong thi nghiém nay,
lugng Fe?* dua vao thap hon so voi thi nghiém
dinh huéng 4 1a do nhom nghién ciru diéu chinh
theo gia tri tham khao clia nudc thai nha may in
trong thuc té.

~
~
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Hinh 10: Hiéu suét xir Iy COD béing qua trinh Fenton & cic mirc liéu lwgng Fe?*

Khi lugng Fe*" bién thién tir 20 mg/L dén 80
mg/L ndng d6 COD giam nhanh tir 261,82 mg/L
xudng con 52,36 mg/L, va tir licu lugng 80 mg/L
dén 120 mg/L thi ndng d6 COD ting tir 52,36
mg/L 1én 122,18 mg/L. Do khi liéu luong ctia Fe**
qua cao s& lam cho luong sat hydroxide két tia qua
nhidu nén hiéu sudt xtr Iy giam xubng. Vi viy,
chon lidu lugng Fe* 1a 80 mg/L dé tién hanh thi
nghiém tiép theo.

3.3.4 Thi nghiém 6: danh gid hiéu sudt xir Iy
cua qua trinh Fenton

Thi nghiém nay dwgc thuc hién véi nude thai
¢6 pH ~ 3 (Umadevi, 2015) va cac thong sb da
chon tir cac thi nghiém truée d6: thoi gian ton luu
45 phut (chon tir thi nghiém 3), lidu lwong H,0,
(30%) 1a 100 mg/L (chon tir thi nghiém 4), liéu
lvong Fe** (30%) la 80 mg/L (chon tir thi
nghiém 5).

Két qua phén tich COD cta miu nude thai dau
vao (sau keo ty) va miu nudc thai sau phin ung
Fenton 1a 450,78 mg/L va 83,48 mg/L. Gia tri
COD trong nudc thai dau ra cta nghién ctru nay da
dat tiéu chuan xa thai theo quy dinh cia QCVN
40:2011/BTNMT (cot B). Lugng cht hitu co giam
sau xir 1y 13 do sy hinh thanh gbc *OH hoat tinh va
phan tng 6-xy hoa chat hiru co trong bé Fenton.
Gbc *OH sau khi hinh thanh s& tham gia vao phan
g 6-xy héa cic hop chat hitu co ¢ trong nudc
thai, chuyén tir dang cao phdn tir thanh cac chét
hitu co c6 khdi lwong phan tir thdp. Riéng nhiing
chat hitu co phén tir thap s& bi 6-xy hoa thanh CO,
lam giam ham luong chét hitu co trong nuéc, kéo
theo gia tri COD cua nudce thai gidm.

171

Hiéu suét xir 1y trong thi nghiém nay khé cao
dat 81,5% nhung van thap hon hiéu sut 93,4%
duoc ghi nhan bai Ma & Xia (2009) khi xt Iy nude
thai myc in bang qua trinh 6-xy hoa hoa hoc sir
dung qua trinh Fenton két hop dong tu, tuy nhién
lai cao hon nghién ciru trén nudc thai dét nhuom
ctia Nguyén Ngoc Lan (2011) véi hidu suat xu ly
COD t6i da dat 80%. Hiéu suat x Iy COD cua
nghién ctru nay con han ché c6 thé do thi nghiém
chi sir dung md hinh Fenton don thuan dé xtr Iy ma
khong két hop voi mot cong doan xir Iy nang cao
nhu Fenton két hop dong tu, Fenton két hop 6-
zone...

4 KET LUAN VA PE XUAT

Nuéc thai nha may in c6 thé dugc xir Iy bang
bé keo tu - tao bong voi cac thong s6 van hanh tbi
vu: lidu luong phén PAC 1a 150 mg/L va liéu
lugng CaCO; la 67,5 mg/L, khong can b sung
chat trg keo tu polymer. Khi d6 hiéu suat xir Iy do
duc, SS va COD lan lugt 1a 99,7%, 91,3% va
77,3%.

Nude thai sau khi keo tu cho qua bé phan tng
Fenton trong 45 phit & pH = 3, liéu luong H,0, 1a
100 mg/L va lidu lwong Fe?* 1a 80 mg/L, hiéu suét
xtr Iy COD dat 81,5%. Gia tri COD trong nudc thai
dau ra da dat tiéu chuin xa thai theo quy dinh.

Phan ung Fenton s€ tao ra mét luong Fe(OH);
¢6 thé ton tai va dua ra moi trudng theo bun thai,
do d6 can tiép tuc nghién ctru huéng quan 1y va xir
ly t5t ngudn thai nay.
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