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Tém tit. Muc dich chinh ctia nghién clru nay nhim xac dinh duoc gia tri van hanh t6i wu nhu pH, lidu
lwong chét xuc tac, thoi gian phan tng 1én hiéu qua oxi hoa chat 6 nhidm trong nudc thai muc in. Cac thi
nghiém co ban dugc thuc hién véi ngudn nude thai myc in tir xuwong in cho két qua tuong tmg pH vén
hanh t&i wru cho qua trinh oxi héa tai pH = 3, liéu lugng H,02 30% t6i wu = 2,5m1/250ml nuéc mau thai,
lidu lugng Fe** 5% tdi wu = 10m1/250ml nude mau va thoi gian phan tng toi uu = 2,5gio. Hiéu qua xir 1y
d6 mau, COD tuong tng dat 97,2% va 95,8%. Trén co s cac chi s6 van hanh t6i wu xac dinh duoc, tac
gia thiét ké md hinh oxi hoa bac cao Fenton tmg dung van hanh vai cac diéu kién t6i wu c6 thé duoc kiém
soat ty dong hodc bang tay mang lai hidu qua xir Iy nudc thai myc in tot nhat vé mit cong nghé va dam
bao tinh hiéu qua vé chi phi van hanh. M6 hinh céng nghé nay c6 thé tmg dung vao thyuc té xur Iy nude
thai tai xudng in trudng Pai hoc Cong nghiép thanh phd HO6 Chi Minh.

Tw khoa. Fenton, Hcfp phu, COD, Myc in, AOPs, Xur Iy nudc thdai myc in, Hydrogen peroxide, Than
hoat tinh

PRINTING INK WASTEWATER TREATMENT FROM PRINTING PLANT OF
INDUSTRIAL UNIVERSITY OF HO CHI MINH CITY BY FENTON’S ADVANCED
OXIDATION PROCESS, APPLY FOR 10L/H CAPACITY MODEL

Abtract.The main purpose of this study was to determine optimal operating values such as pH, catalyst
dosage, reaction time (or Hydraulic Retention Time-HRT) of advanced oxidation process to efficiency of
oxidation on the contaminant from printing ink wastewater. Basic experiments were conducted with
printing ink wastewater from Printing plant. The corresponding results show that: optimal operating pH =
3; optimal concentration of H,O, 30% = 2.5ml/250ml of wastewater sample; optimal Fe?* 5% dose =
10ml1/250ml wastewater sample; optimal hydrolic retention time = 2.5h. The effect of color, COD
removal reached 97.2% and 95.8% respectively. Based on the optimized performance indicators, the
author designed the Fenton advanced oxidation model. And it was applied to operate at optimal
conditions that can be controlled automatically or manually. The model is designed to get the highest
wastewater treatment efficiency in terms of technology and operating cost. This model is applied to
printing ink wastewater treatment at the Industrial University of Ho Chi Minh city.

Keywords. Fenton, Absorbtion, COD, Ink, AOPs, Printing ink Wastewater treatment, Hydrogen
peroxide, Activate carbon

1. PATVANDE
Nuéc thai myc in chira da dang thanh phan chat 6 nhiém bao gom ca chat hitu co c6 tinh bén cao hodc cic
chét v6 co tao mau. Cac chat nay dwoc goi la pigment hiru co hodc v6 co ¢6 tinh doc hai rat cao [1, 2],
kho c6 thé xur ly bang phuong phép xtr Iy nude thai truyén thong nhu phuong phép sinh hoc [3,4]. Nude
thai myc in gy 6 nhiém cao vé d6 mau. Day la chi thi 6 nhiém moi truong rat dé nhan biét va c6 tac dong
manh dén méi trudng tw nhién gidng nhu nude thai tir céng nghiép dét nhudém [5].
Phén tmg Fenton dd duoc bao cdo 1an dau tién boi tac gia H. J. Fenton trong nam 1894. Téc gia quan sat
mdt phan qua trinh oxy hoa axit tartaric thanh axit dihydroxy maleic voi sy co mit ctia chat xiic tac 1a sat
va hydrogen peroxide [6]. Cac phan (mg xdy ra trong qua trinh oxi héa Fenton bao gém [7]:
Fe?* + H,O, — OH + OH" (1)
OH"+ H202 — HO;" + H.0 )
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Fe?* + OH" — Fe + OH' 3)

Fe* + HO, — Fe?* O, + H* (4)

OH"+ OH" — H0, (5)

Chét hitu co bén + OH" — san pham don gian (6)

Phuong phép oxi hoa béc cao Fenton dong thé nhu trén 1a phuong phap hoa hoc c6 kha ning xir 1y
hiéu qua cac ngudn thai co dic tinh 1 cac chét hiru co bén trong nudc thai myc in hodc nudc thai dét
nhudm. Tuy nhién cac phuong phap hoa hoc tmg dung trong xir Iy nudc thai luén ¢ nhimg nhuoc diém
dang ké nhu gay ra su t6n kém chi phi van hanh do phai str dung nhiéu ho4 chét, ton ning luong van hanh
va ¢ kha ning anh hudng dén cac giai doan xir Iy nudc thai phia sau néu khong dugc kiém soat van hanh
chat ché.

Nghién ctru giai phap xir Iy nude thai mye in tai xuong in trudng Dai hoc Cong nghiép thanh phd HO
Chi Minh vé6i muc dich x4c dinh duoc cac chi sb van hanh xt 1y t6i vu nhit. Trén co s d6 thiét ké va ung
dung mo hinh thir nghiém xir Iy c6 cong xuét 10 lit/h. M6 hinh duoc thiét ké véi giai phap hoa tron thity
lyc va van hanh & cac chi s t6i wu nham thuc day cac qué trinh phan tmg xdy ra hoan toan va tiét kiém
nang luong.

Nghién ctru thanh cong mé hinh 1am co s tu van giai phap quy trinh cong nghé xir Iy nudc thai tai
xudng in truong Pai hoc Cong nghiép thanh phd H6 Chi Minh trong tuong lai. Nudc thai tir cic hoat
dong glang day, nghién ctru va dich vu tai truong Pai hoc hién nay chua dugc tra trong thu gom va xu ly
hiéu qua. Ung dung m6 hinh nghién ctru xtr 1y cac ngudn thai nudc thai twonged nghia rat 16n trong timg
budc han ché t6i da cac nguon thai 6 nhiém vao moi trudng. Pay ciing 1 chinh sach chung va 1a tiéu chi
can thiét danh gia vé chat lugng hoat dong ctia truong hoc.

2. VAT LIEU VA PHUONG PHAPNGHIEN CUU
2.1.  Vatli¢éu nghién ctru

a. Nuwdc thai muc in

Nude thai tai xudng in chu yéu tir cac hoat dong rira ban in hodc vé sinh thiét bi. Tuy nhién  luu
lwong nudc x4 thai khong nhiéu va khong lién tuc. Trén co sé st dung muyc in tai xuong inva ngudn nudc
pha tron tai dai hoc Cong nghiép thanh phé Ho Chi Minh, tac gla pha tron m6 phong nguon nudce thai rira
ban in. Do vy nudc thai nhén tao nay ¢ dac tinh twong ty voi nguon thai tai xwong in. Thanh phan 6
nhidm dic trung bao gdm dung méi hitu co, chat hitu co tao mau va chét két dinh. Két qua phan tich nudc
thai dau vao tai Vién Khoa hoc Cong nghé va Quan 1y Mbi trudng cho thay cac chi tiéu 6 nhiém ngudn
nudce ¢6 muc do nhu sau:

Bang 1: Thong sb chét lwong nude thai muc in trude xir 1y tai xudng in Pai hoc Cong nghiép

Chi so Don vi Gid tri
CoD mg/L 768
Nong dé mau (Pt-Co) 4402
pH 6.8

b. Héa cht thie hién nghién ctru co ban . o

Hoa chat duogc su dung trong cac nghién ctru co ban nay bao gom hoa chat di€éu chinh pH: NaOH,
H2S0s,
chét xtc tac phen sit FeSO4 5% va H20, 30%. Cac hoa chét nay 1a hoa chét cong nghiép duogc st dung
pho bien vao xu 1y nude thai hién nay trén thi truong Viét Nam.

C. Mo hinh &ng dung xir ly nuwéc thai mue in
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Cin ctr theo két qua nghién ciru xac dinh cac chi
s0 dong hoc toi uu, thoi gian luu nude va cong
suat thiét k& xtr 1y 10 lit/gio. M6 hinh duoc thict
ké véi cac cum sau:

Cum tron va phan wng Oxi hoa Fenton (Phdn
ung)

Cum trén va tach két tiia (L(fng)

Cum xit Iy tang cwong (Hdp phu)

Chi tiét thong so ky thuat dugc thé hién 3 tai  Hinh 1: M6 phong 3D mé hinh oxi héa Fenton
Bang 4

2.2.  Phwong phap nghién ciru
a. Phwong phép phéan tich:

Viéc phan tich mau dugc thuc hién theo cac phuong phap phan tich trong “Standard Methods for the
Examination of Water and Wastewater” (APHA, Eaton DA, and AWWA (Joint eds. 1998) [8] va theo
cac Tiéu chuan Viét Nam.

Béng 2: Thong s va phuong phap phan tich

Thong sb Phwong phap phan tich Thiét bi, dung cu Tiéu chuin, ngudn

Pomau | Tric quang May do quang phd TCVN 6185:2015 [9]

COD Pun hoan luu kin K>Cr,07 Tu sdy va buret SMEWW5220C-2012 [8]

pH Dung cu do cim Hanna, USA
tay

b. Phwong phap xac dinh chi s6 phan g oxi héa tdi vu

Xéc dinh cac chi s6 van hanh t6i vu nhu lidu lwong H,0,, Fe?*, pH...cé y nghia rat quan trong vé mit
hiéu qua xir Iy va hiéu qua van hanh h¢ thong xir 1y nuéc thai bang phuong phap hoa hoc, dic biét dbi véi
qua trinh oxi hoa bac cao Fenton [10,11].

Cin cr theo diéu kién phan tmg nhu cac phuong trinh (1) dén (6) nhu trén va theo nén tang hau hét
cac két qua cua cac nghién ciru khoa hoc duoc cong bd [12, 13, 14, 15], tac gia tién hanh b tri cac thi
nghiém phu hop véi ngudn nude thai myc in. BS tri thi nghiém, nghién ciru dugce thé hién cu thé cac budc
sau:
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pH twong Gmg: :  H0,30%, ml: : Fe?* 5%, ml: i Thoigian, gio: @ Thiét ké
2.5;3.0; 3.5;4.0; 1.0;15;2.0;25; : 25;3.0;3.54.0; = 25;3.0;35;4.0;: o
45 30,3540 i 45 5 45 : MO hinh
Buodc 1 Buéc 2 Bude 3 Budc 4 Budc 5
-250 ml nude thai & - 250 ml nude thai * - 250 ml nu6e thai , L Van hanh
: : ) 1 - 250 ml nuéce thai :
_ % - - o - - 5 : * mo hinh va
9 ml FeSO. 5% : 9 ml FeSO, 5% : pH toi uu © . 5mlFeSOs5% mo hinh va
- 0 = A: . 0/ +A: . , .,
2 ml H,0, 30% : pH toi uu : H202 30% toi uu : -2 ml HaO, 30% g?éﬁl gﬁg
- Thoi gian phan  } - Thoi gian phan  * - Thoi gian phan . *1q
ing:2gio G ung2giv G img2gio G ohudyton:30
’ : : : ) vong/phut
- Khuay tron: 30 : - Khudy tron: 30 - Khuay tron: 30
vong/phat : vong/phat :  vong/phat

Hinh 2: So d0 bb tri cac bude thuc hién nghién ciru

Trién khai cac bude nghién ctru dugc thyuc hién 1ap lai it nhét 3 14n. Cac bude nghién ctru dugc trién khai
theo thtr tw. Két qua nghién ctru bude trude 1a co so trién khai nghién ctru budc tiép theo. Bude 1 dén
bude thir 4 1a cac nghién ciru tim mbi quan hé tot nhét giira cac diéu kién van hanh co ban va hiéu qua xir
1y chét 6 nhiém trong nudc thai. Budc 5 tién hanh thiét ké mé hinh xir Iy trén co s& cac nghién ctru co ban
ctia budc 1 dén 4. Mo hinh thiét ké dugc ing dung van hanh xir Iy ngudn nuéc thai nham danh gia lai
hiéu qué xir 1y va cac diéu kién van hanh so vdi cac diéu kién nghién ctru co ban theo 1y thuyét tir nghién
ctru bude 1 dén 4.

3. KET QUA VA THAO LUAN

Nghién ctru nay thue hién danh gia hai chi §6 6 nhiém co ban trong nudc thai myc in bao gdm COD va do
mau. Nguon nudc thai ban dau cé thanh phan COD 768 mg/L va chi s6 d6 mau 4402 Pt-Co.

Hiéu qua xur 1y d6 mau va COD trong nudc thai myuc in phu thude nhiéu vao cac chi sb dong hoc phan
g cuia cic thanh phan tham gia qué trinh oxi hoa bac cao Fenton. Trong d6 bao gdm cac thanh phan
chinh nhu sau: [Fe?*], [H'], [H202], [COD] va thoi gian phan ung. Tuy nhién, trong nghién ctu nay
ngudn nude dau vao duge md phong tuong tu ngudn thai, dugc bao quan va st dung cho cac cac nghién
clru co ban. Do vay céac chi s6 dong hoc ddi véi [COD] va thanh phan trong ngudn nudc thai ban dau
duoc xem la khong thay ddi. Phuong trinh ddng hoc oxi héa bac cao Fenton dugc thé hién nhu sau:

_ dCoD (7)
dt

= k*[Fe? [ *[H,0,} *[H "] *[coD]’

Trong do:

k: Hang s6 toc dé phan hity COD

a, b, ¢, d: Bac phan irng riéng tuong tmg ciia [Fe*], [H202], [H*], [COD]. Trong @6 d = 0
[Fe?*]: Nong dé st xiic tac trong phan vmg, mol/l

[H20,]: Nong dé hydroxyl peroxit trong phan vmg, mol/l

[H*]: Nong dé ion H", mol/l
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[CODJ: Nhu cdu oxy héa hoc trong nuée nude thai ban dau khdo sdt, mol oxy/l
t: Thoi gian phan wng, phut

Tai cac budc nghién clru Xxdc dinh cac chi sd van hanh xt ly nude thai khac nhau, cac chi ) dong hoc
phan tng s€ c6 nhitng thay doi twong ing véi muc ti€u nghién curu do.

3.1. X4c dinh pH van hanh xir Iy tdi vu

Trong nghién ctru nay, ham lugng ion H* (pH mdi trudong phan ung) duoc d~iéu chinh thay doi trong
khi cac chi s6 dong hoc khac duge c6 dinh trong cung mét day nghién ctru. Moi gia tri pH s€ dugc ¢o
dinh trong sudt qua trinh oxi hoa dién ra bang axit chlohydric.
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Hinh 3: D4 thi su trong quan gitra hiéu sudt xtr Iy d6 mau va COD theo cac gia tri pH mdi trudng phan
ung
Db thi cho thy hiéu qua xir Iy d6 mau trong nude thai muc in ¢6 hiéu qua rat cao va on dinh trong cac
mdi trudng c6 pH khac nhau. Bién giao dong hidu qua tir 93,2% dén 95,6%. Su xuit hién cua chét oxi
hoa H,02 va cac gdc hydroxyl tu do 1a nguyén nhin giy suy giam manh d6 mau trong ngudn nude. Do
vay pH méi truong phan (mg khong anh huong dén hiéu qua xir Iy mau trong nude.

Mirc d6 hinh thanh két tia ctia Fe®* trong méi truong phan mg c6 anh hudng rat 16n dén hiéu qua oxi
hoa qua trinh Fenton [16]. Phuong trinh phan tng (3) cho thiy, san phdm sinh ra la Fe®*, dy la ion kim
loai dé dang phan tng v6i nhém OH" trong méi trudng nude dé hinh thanh hop chat sat (III) hydroxyt két
tia do gach nhu phuong trinh (8) va (9) sau:

[Fe"(H20)6]** + H.0 2 [Fe"(H.0)sOH]?* + H30* (8)
Véi hang s6 toc dg k = 2.34-10° M?s™ [17]
[Fe'"(H20)sOH]*" + H.0 2 [Fe"'(H20)s(OH)z]" + HsO* ©)

Véi hang s6 toc do k = 2.34-10° M's [17]

Mai trudng phan tmg dugc duy tri tinh axit cao s& han ché tdi da viéc suy giam chat xuc tac nhu sit.
Thiic diy qué trinh phan Ung san sinh tac nhan oxi héa manh nhu gbc OH* theo nhu phwong trinh (1),
(2), (3), (4.

D) thi cho thiy tai mdi truong pH 2.5 va pH 3.0 c¢6 hiéu qua xtr Iy COD cao va 6n dinh nhit trong khoang
71%. Tuy nhién khi méi trudng phan tmg ting [OH] cho thdy sy suy giam rat dang ké hiéu qua xu ly
COD. Mbi truong bit diu duoc ghi nhan xuét hién cac hat két tia nhé. Hiéu qua xir Iy COD lién tuc giam
tir 60% xudng con 56% tuwong Ung tai cac pH 3.5 va pH 4.5. Nhu vay két qua cho thiy viéc duy tri moi
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truong oxi hoa xur ly nudc thai myc in phu hop nhit tai pH 3.0. Piéu nay dam bao dugc tinh hiéu qua va
ca chi phi van hanh néu so v6i moi truong pH 2.5.
3.2. Anh hwéng ciia lidu hrgng hydroxyl peroxide H.O, 30%

Nghién ctru ndy dugc thuc hién lap lai 3 lan véi cac gia tri thé tich H.O, 30% st dung 1ml; 1,5ml;
2ml; 2,5ml; 3ml; 3,5ml; 4ml tuwong ung voi lugng H2O2 st dung 1a 9.79; 14.69; 19.59; 24.49; 29.39;
34.28; 39.1mmol trong thi nghiém.

100
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55
50

Lwong H,O, st dung, mmol

Hinh 4: D6 thi thé hién mdi quan hé gitra hiéu qua xr Iy va lugng H,0; st dung

Qua trinh oxi héa tac dong 1&€n d6 mau ciia nudc thai myc in duoc thé hién rat o rét va tirc thoi qua
dd thi trén. Tai mirc néng d6 9.79mmol H20; cho hiéu qua xtr 1y cao, dat 92.8%. Trong khi d6 ¢ cac murc
lidu lwong H20, cao hon gip 2 lan (19.95mmol) va 4 1an (39.18mmol) nhung hiéu qua xir 1y d6 mau
khong tang dot bién. Chi co su bién dong ting nhe tir 92.8% dén 95.8%. Nhu vay, lidu luong H,0; thip
nhét trong nghién ctru nay (9.79mmol) du dé 1am giam ngay lap ttrc chi s6 6 nhiém d6 mau cua nude thai
muc in. Viéc ting lugng H,0; 1a khong can thiét néu chi xir Iy mau trong budc nghién ctru ndy.

Déi voi chi s6 COD thi ¢6 su thay doi tuong g véi sur thay doi lidu lwong H,0, st dung. Khoang
lidu lwong H20; str dung tir 9.79 dén 19.59mmol cho thiy su ting manh hiéu qua xir Iy COD trong nudc.
Mirc d6 bién thién hiéu qua xtr Iy AH >10%. Tuy nhién hiéu suat c6 xu hudéng cham ting hon so véi mirc
do tang liéu lugng H,0,. Nhém licu lugng H,0; tir 24.49 dén 39.18mmol cho thiy hiéu qua xtr Iy COD
c6 bién dong tang rat nho. Mirc bién thién ting cao nhit dat AH = 1.3%. Theo cac phuong trinh (1) dén
(6) cho thiy gia tang lidu lvong H20, qua murc khong lam ting hiéu qua oxi héa boi tac nhin gbc
hydroxyl tu do. Liic nay hiéu qua oxi hoa chi yéu ting do chinh H,O, phan tmg tryc tiép v6i chat 6 nhiém
trong nude. Két qua nay cho thay mirc d twong dong theo nghién ciru tai [7]. Viéc gia ting ham luong
H,0; khong lam ting dot bién hiéu qua xur 1y chét lugng nudc nhung s& tic dong truc tiép dén chi sb nhu
cau oxi hoa hoc (COD) trong miu nudc thai diu ra. Lam viéc danh gia higu qua xir 1y clia qua trinh oxi
héa Fenton khong con chinh xac. Du luong H,O; tac dong rat x4u dén hé sinh thai va qu?m thé vi sinh vat
néu thai truc tiép vao méi truong [18].

Dé dam bao tinh k¥ thuat vé hiéu qua xir Iy va hiéu qua vé chi phi van hanh, liéu lugng H20; sir dung
phu hop 1a 24.49mmol tuwong tng véi 2.5ml H202 30%/250ml nude thai myc in.

3.3. Anh huwéng ciia liéu lwong sit (IT) sir dung

Budc nghién clru nay thue hién trén co s¢ cac chi scf) van hanh ti vu duge xac dinh tur hai budc
nghién ciru phia trén. Ton sat (II) dugc sir dung nhu mét chat xuc tc qua trinh san sinh goc tu do hydroxyl
(OH*) theo cac phuong trinh co ban tir (1) dén (5). Su hinh thanh gbc hydroxyl tu do la yéu t6 chu chot
thiic day qua trinh oxi hoa cac chat 6 nhiém trong nude thai muyc in.
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qua. Didu nay mot 1an nita cho thidy d6 mau trong muc in bi oxi hoéa ngay tirc thdi & muc ti 1é mol thap
nhit. Viéc tang liéu lugng H20, hay giam liéu luong dung dich ion sat (II) cling khong anh huéng nhiéu
dén hiéu qua xtr Iy mau nude thai.

Phuong trinh tuyén tinh y = -5.5299x + 126.39 d6i v6i nhu cau oxi hoa hoc lai cho thdy su phu hop cao
thong qua chi s6 hdi quy dat & mirc hon 90%. Ti 1& mol H,O2/Fe?* tir 5.2 dén 6.67 cho thay hiéu qua xir Iy
COD tang dan va dat gia tri cuc dai, twong tng ting tir 90.7 dén 92%. Tir ti 16 mol 6.67 ting 1én dén 13.53
lan bang cach tang lugng H20, hay giam luong ion Fe? ciing déu 1am cho hiéu qua xur ly COD bi giam

nhanh. Phuong trinh phan tmg s& nghiéng vé phia thiéu xuc tac Fe(Il), diéu nay dan dén du lwong H,0,
trong nudc cling 1a mdt nguyén nhan lam tang COD trong nudc thai sau xut 1y.

Két qua cho thay liéu lugng dung dich FeSO4.7H20 phi hop nhét ¢ mirc 10ml/250ml mau nude thai.
3.4. Anh huéng ciia thoi gian phan tng

Nghién ctru nay dugc thuc hién trong cac diéu kién van I{énh tbi wu da duge xac dinh tir cac budce nghién
clru trén, bao gom: pH 3; li€u Iugng 2.5 ml H20; 30%; liéu lugng 10ml dung dich Fe(Il) 5% trong 250ml
mau nudc thai.

100
94.2 9%.2
97.0 96.3 97.0
. 96.7
95 :
/95.8 95.8
= 90
=
=
85 87.5
-T2
=S o
S;, 80 83.3
jm
75
70
1 1.5 2 25 3 35 a4 4.5
—+—COD —=m—Dj mau Théi gian phan ing, gio’

Hinh 7: Anh huéng cta thoi gian phan mg dén hiéu qua xir 1y nudc thai
Phuong trinh dong hoc vé su thay ddi cta chi s COD theo thoi gian (7) cho thay
dCOD

= —k*[Fe? ['*[H,0,F *[H* [ *[coD]’ )

Khi cac bién sb 1a [Fe?*]; [COD], [H20:] va [H*] duoc van hanh & mot gia tri toi uu ¢ dinh thi cac bac
phan ung riéng twong tmg a =b = ¢ = d = 0. Lc nay phuong trinh dong hoc sé la

3 dCOD _ (10)
dt
Tuwong duong, [COD]sau = [COD] — kt (1)

Két qua nghién ctru cho thdy hiéu qua xtr Iy COD ting lién tuc khi c6 sy diéu chinh ting thoi gian phan
g tir 1.5 gid dén 4 gio. Tuy nhién mirc d6 ting vé hiéu qua oxi hoa cé su khac biét theo ting gian doan.
Giai doan tir 1.5 gio dén 2.5 gio cho thiy sy ting manh hiéu qua xir Iy COD tuong tmg 83.3% 1én 95.8%.
Tuy nhién véi thoi gian phan tng giai doan tir 2.5 gid dén 4 gio khong cho thiy sy ting manh hiéu qué xir
ly. Bién d¢ ting hiéu suat xtr Iy chi dat AH = 4.2%. R{ rang lac nay hi¢u qua xir Iy nudc thai giam manh
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boi viéc suy gidm nhanh hang s toc d phan hiy COD do ham lugng gbc oxi hoa hydroxyl tw do (OH*)
khong con dugc cung cap. Viée tang thoi gian phan ting khong lam ting nhanh hi¢u qua xu ly.

Xét vé thoi gian phan g thi 2.5 gio 14 toi uu nhat. Tai thoi diém 2.5 gio hiéu qua xir ly COD da dat mic
95.8%, trong khi d6 hiéu qua xtr 1y d6 mau dat hi¢u xuét cao tai thoi gian Iuu 1.5 gio va khong cho thiy
sy thay d6i dang ké khi ting thoi gian phan tmg. Thoi gian phan tmg anh hudng tryc tiép dén thé tich va
cAu truc thiét ké bé xur 1y theo (12), do vy chon thoi gian phan tng toi vu T = 2.5 gio.

T= v (12)
Q
Trong do:
T: thoi gian phan ung (thoi gian luu nuwoc), gio
O: Luu lwong xir Iy, m*/gio
V: Thé tich bé phan img, m®
3.5. Thiét ké mé hinh xir Iy

M6 hinh nghién ctru dugc thiét ké dua trén két qua dat dugc tir cac bude nghién ctiru xac dinh cac chi sb
van hanh t6i uvu theo bang 3:

Bang 3: Cac chi so van hanh toi uu

Théng sé Tri s toi wu
Thé tich H202 30% 2.5 ml/250ml mdu nudc thai
pH 3
Thé tich FeSOa.TH,0 5% 10m1/250ml mau muée thai
Thoi gian phadn ung 2.5 gio

Dua theo phuong trinh (12), cong suét xtr Iy, mé hinh xtr Iy nuéc thai muc in dugc thiét ké voi cac thong
s0 k¥ thudt va thong s0 van hanh nhu sau:

Béng 4: Thong sb thiét ké md hinh xir 1y nudc thai myc in

Thiét bi, héa chit Théong sé ky thudt, thiét ké Vai tro
Céng sudt xir Iy 10 lit /gio
Thoi gian phan ung 2.5 gio
Thé tich ngan phdn vmg 25 lit
Bom dinh lvong HO, 30% Qmax = 1000ml/h Cung cdp H02 30%
Bom dinh lvong FeSO4.TH20 5% Qmax = 5000ml/h Cung cdp FeS04.TH,0 5%
Bom dinh lwong H.SO4 0.2N pH=3.0 Diéu chinh pH dé giir 6n dinh
trong qua trinh phan ung
Liéu heong H,O, 30% 10 ml/1000ml mau nuéce thai
Liéu lrong FeSO4.TH,0 5% 40ml/ 1000ml méu nude thai
Thoi gian thiee hién qud trinh ling 2.5 gio
Thé tich viing ldang 25 lit
Van toc nude ding 0.04mm/s
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Bom dinh lvong NaOH 0.5N pH=7 Piéu chinh pH éon dinh ’vé‘ 8
thuc hién qua trinh tao két tua
FE(OH)3

Cot hd'p phu than hoat tinh d = 300mm *)

Khoi heong than sir dung 15kg/cot *)

(*) Trong bao cao nay khong thyc hién nghién ctru qua trinh hip phu cta than hoat tinh dang hat trong xtr
1y nudce, cot hip phu trong mé hinh dugc thiét ké dya theo nghién ciru co ban [19] cia tac gia Kumar
Djamel Belaid va cong sy vé nghién ciru dong hoc qua trinh hap phu cia than hoat tinh dang hat 1én cac
chat nhuom.

Hinh 8: Thiét ké mé hinh 3D bang phan mém Revit
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CT1_ Ong trén thiy lwe D20mm

Dung dich NaOH 0.5N duoc bom dinh lugng
cham vao hé dng dan nudc thai sau qué trinh oxi
hoéa vao dng trung tim cua bé ling. Ong din duoc
thiét theo co cdu cac vach ngin dong chay lién
tuc bén trong. Dong chay lién tuc bi doi chiéu va
tao nén sy x40 tron nudc thai va dung dich NaOH
0.5N trong sudt qua trinh di chuyén dén 6ng ling
trung tAm. Ph nudc thai sau ong tron thiy luc
duogc duy tri & mae pH 7.

Hinh 9: Két cdu dng tron thiy luc

3.6.Van hanh thir nghiém xir Iy nwéc thai myc in bang mé hinh oxi héa béc cao Fenton

Hinh 10: M6 hinh thiét ké hoan thién,cong suat 10 lit/gio
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Hinh 11: Hi¢u qua xtr Iy nudc thai myc in ciia mo hinh nghién ctru

M6 hinh dugc van hanh va léy mau tai vi tri sau qua trinh oxi héa Fenton va sau qua trinh hép phu cét 1,
¢t 2. So sanh voi két qua nghién clru co ban xac dinh diéu kién van hanh tdi wu cho théy ¢o su khac biét
nho vé hidu sudt xtr ly. Didu kién nghién ciru co ban (theo mé) cho higu qua xir Iy COD cao hon so véi
diéu kién van hanh xt 1y lién tuc cua mé hinh tuong tmg 95.8% va 91.7%. Két qua hiéu suit xu ly do
mau ciing cho thiy su khac biét twong tng 97.2% va 94%. Hiéu qua xt 1y trén mé hinh thuc té khong dat
dugc nhu voi két qua nghién ctru 1y thuyét véi muc do sai 1éch thap 1a ¢6 thé chdp nhan duoc trong diéu
kién van hanh bi a&nh huéng boi cac diéu kién moi truong dong chay lién tuc va thiét bi van hanh lién tuc.

4. KETLUAN

Két qua nghién ciru cho thiy méi quan h¢ gilra hi€u qua xur Iy nudc thai myc in va cac thong s6 dong
hoc ctia qua trinh oxi hoa Fenton rat 1o rang. Cac bude nghién ctru da xac dinh duge cdc chi s6 dong hoc
t6i wru cho qua trinh oxi hoéa Fenton. Lidu luong H20; 30% phu hop ¢ murc 2.5ml/250ml mau nudc, lidu
luong dung dich FeS04.7H20 5% & mitc 10m1/250ml mau nudc, tuong duong ti 1é mol H.O,/Fe** = 6.67.
Thoi gian oxi hoa hi¢u qua trong 2.5 gid va qua trinh oxi hoa xay ra tot nhat tai pH = 3. Hiéu qua xir ly
COD va d6 mau tai cac gia tri tdi uu duoc ghi nhan tuong tng 95.8% va 97.2%. So sanh v6i mo6 hinh
nghién ciru thiét ké cong suat 10lit/gio thi hiéu qua xir Iy COD va d6 mau ciia mo hinh chua dat dugc
theo nhu nghién ciru co ban. Tuy nhién mirc d6 suy giam hi¢u qua 1a rat thap, twong tng ti 1¢ 91.7/95.8 va
94/97.2. Mdt trong nhitng nguyén nhan cha yéu cho su khac biét nay do béi thi nghiém nghién ciru co
ban xac dinh cac chi s6 van hanh ti wu dién ra trong méi truong kiém soat hoan chinh va theo mé, trong
khi d6 m6 hinh dugc vén hanh trong diéu kién dong chay lién tyc. M6 hinh duoc thiét ké h¢ trn hoa chat
theo phuo‘ng phap thuy luc cho thay hiéu qua xur Iy nude thai cao. Dong thoi phuong phap dng tron thity
luc gitp giam thiéu t6i da ngudn ning lwong tiéu tén so véi phuong phép tron co khi. M6 hinh nghién
ctru phi hop dé ing dung vao xir Iy nudc thai tir xudng in truong Pai hoc Cong nghiép thanh phd Ho Chi
Minh.

LOI CAM ON

Bai bao nay dwoc xdy dyng dya trén dé tai cap co s& “Nghién citu thiét ké mo hinh cong nghé Oxi héa
bdc cao Fenton— Hdap phu xu ly nuoc thai myc in Nha xudat ban Pai hoc Cong nghiép phuc vu giang day
Mbon thyc hanh xit Iy nudc thdi” cia truong Pai hoc Cong nghiép Tp.HCM. Ching t6i xin chan thanh
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cam on Ban lanh dao Vién Khoa hoc Cong ngh¢ va Quan Iy M6i truong, Ban giam Hi¢u va Phong Quan
1y Khoa hoc va hgp tac Quoc té da tao di€u kién cho ching t61 thyc hién nghién ctru nay.
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