LOI CAM ON

Trong sudt qué trinh thuc hién va dé hoan thanh bai bao cao ndy, ngoai ning
lyc va su ¢b gang cua ban than, ching em di nhan duoc su gitp d& rit nhiéu cua
thay c6, nguoi than, ban be.

Truéc tién, ching em xin gui 16 cam on sau sic dén thady Th.S Pham Ngoc
Hoa — nguoi di tan tinh hudng dan, chi bao va giup d& ching em trong suét qué
trinh thuc hién va hoan thanh bai b4o ndy. Cam on thay da tao diéu kién cho ching
em c6 co hoi hoc hoi thém nhitng kién thirc méi.

Chung em ciing xin cam on dén chi Phuwong va chi Thao cing cé4c anh chj tai
nha may xu 1y nudc thai tai khu cong nghiép S6ng Than 1 da tan tinh chi din, déng
gop Yy kién, gitip d& va tao diéu kién thuan loi cho chiing em hoan thanh tét bai béo
cao nay.

Chung em ciing xin goi loi cam on chan thanh dén tat ca cac thay c6 tai Khoa
Cong Nghé Sinh Hoc Mbi Truong di truyén thy kién thirc cho ching em trong hon
nam hoc vua qua.

Mic du, duoc sy giup d& cua nhidu nguoi nhung vi lugng kién thirc con han
ché nén bai bao cao khdng tranh khoi nhiing sai s6t ching em rat mong duoc su gop
y cua quy thay ¢, cac anh chi dé bai bao cao duoc hoan thién hon.

Mot 1an nira em xin chan thanh cam on.
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TOM TAT

Cung véi su phét trién cong nghiép hoa — hién dai héa dat nudce thi nhu cau cho
su phat trién cdng nghiép ngay cang duoc ning cao. Luong nude dugc sir dung cho
cdng nghiép ngay cang tang. Hi¢n nay, trén ca nudc lugng nudc thai cong nghiép
trén van chua dugc xu 1y triét dé, c6 noi van chwa co hé thdng xir ly ma thai truc
tiép ra cac sdng sudi, ao ho. Do vay, luong nudce thai cdng nghiép duoc thai ra moi
truong ngay cang nhiéu va hién dang 1a van dé can dugc quan tam.

Dé gop phan vao bao vé méi trudng, dudi sy huéng dan caa Th.S Pham Ngoc
Hoa nhém nghién ctu di tién hanh dé tai nghién ctu khoa hoc “Nghién ciru qué
trinh xa ly bdc cao (AOPS) trong x Iy nwoc thdi cong nghiép véi muc dich tdi
sinh”. Pé tai tién hanh véi 2 ndi dung AOPs (O3, H202 + O3) va AOPs két hop voi
md hinh BAC rat ra duoc két luan:

> Vi qué trinh Oz hiéu suat xir ly COD 14 75%, do mau la 83,5% va TOC la
73%.

> Véi qué trinh H202 + O3 hiéu suat xu Iy COD la 87%, ¢6 mau 1a 95%, TOC
14 88% va Coliform la 96,7%.

> V6i AOPs (H202 + O3) két hop mo hinh BAC xtr Iy 96,5% COD, 98% do
mau, TOC 1a 96% va Coliform la 99,7%.

ABSTRACT

With the development of industrialization and modernization, the demand of the
industrial development is improved, and the quantity of domestic wastewater is also
increased. Now, the domesticindustrial wastewater still not be treated completely,
even that many places have no treatment system, and wastewater flow to the lake or
river directly. However, quantity of domesticindustrial wastewater that flow to the
environment is more and more, and this problem needs to be concerned currently.

To take part in protection environment, under the instruction of Dr. Pham Ngoc

Hoa, we carry out the subject ""Research the treatment process domestic industrial



Vi

wastewater by advanced oxydation processes (AOPs) technology with purpose to
reuse’.

This subject is running with 2 processes AOPs (Oz, H202 + Oz) and AOPs put
together BAC model and take out this conclusion:

» With O3 process, the treated efficiency of COD is 75%, of colour is 83,5%
and TOC is 73%.

» With H2O, + O3 process, the treated efficiency of COD is 87%, of colour is
95%, of TOC is 88% and Coliform is 96,7%.

» With AOPs (H20. + Oz) put together BAC, the treated efficiency of COD is
96,5%, of colour is 98%, of TOC is 96% and Coliform is 99,7%.
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Tén viét ) .
, Tén tieng Anh Tén tien Viét
tat
AOPs Advanced Oxydation Qua trinh oxy hoa bac cao
Processes
ANPO Advence Non — Nhom oxy hoa bac cao khéng nho tac
Photochemical Process nhan &nh sang
APO Advence Photochemical Nhém céac qué trinh oxy hoa bac cao
Process nho tac nhan anh sang
BAC Biological Activated Carbon Cong ngh¢ xir 1§ bang than hogt tinh
sinh hoc
BDOC Biodegradable Dissolved Phan huy sinh hoc carbon hitu co hoa
Organic Carbon tan
BODs Biochemical Oxygen Demand | Nhu cau oxy sinh héa trong 5 ngay
BTNMT B0 tai nguyén moi truong
COD Chemical Oxygen Demand Nhu cau oxy héa hoc
DNNN Doanh nghiép nha nudc
HTXLNT Hé thong xu 1y nudc thai
KCN Khu c6ng nghi¢p
pH Chi tiéu dé danh gia tinh Acid hay Bazo
QCVN Quy chuan Viét Nam
Qb-BXD Quyét dinh bo xay dung
SBR Sequencing Batch Reactor B¢ loc sinh hoc tirng mé
SS Suspended Soild Chat ran lo lirng
TCVN Tiéu chuan Viét Nam
TMXNK Thuong mai xuat nhap khau
TOC Total Organic Carbon Tong Cacbon hitu co




MO DAU

1. Pt van dé

Trong nhiing nim gan day, van dé& 6 nhiém moi truong dang duoc quan tam
sAu sic bdi nhirng anh hudng cua né dén doi séng con ngudi va sinh thai ngay cang
theo hudng tiéu cuc di.

Trong d6 qua trinh cdng nghiép hda va hién dai hda la mot trong nhitng
nguyén nhan chinh cua su xuat hién nhiéu khu cong nghiép, khu ché xuat...Va day
cling 14 noi thai nhiéu chat thai 6 nhidm ra maéi trudng, dit biét 1a luong 16n nudc
thai chua duoc xt ly.

Theo thuyét phat trién bén viing: “Phat trién bén viing 1a sy phét trién nham
dap ing nhitng yéu cau cua hién tai nhung khong gay tré ngai cho viéc dap ang nhu
cau cua thé hé mai sau”. Pay chinh 12 myc tiéu cia nudc ta hién nay.

Nhung nhiéu nha may, xi nghiép, khu cong nghiép...hién van con dung nhiing
phuong phép xir ly nudce thai truyén théng nhu: phuong phap co hoc, phuong phap
hoa 1y, phuong phap sinh hoc...va déu khdng xu 1y dugc hoic xir 1y chua duoc triét
dé cac nguon 6 nhiém nay theo diing QCVN 40:2009/BTNMT (loai B) khi thai ra
nguon tiép nhan 1a moi trudng xung quanh.

Ngoai ra cling chinh vi nguén nudc caa ching ta ngay cang bi thu hep do
nhitng nguyén nhan khac nhau nhu: ngudn nudc bi 6 nhiém, han han, bién doi khi
hau...Do d6 ma nhiéu cdng ty, xi nghiép, cac khu cong nghiép, khu ché xuat...ngay
cang y thic duoc viéc tai sir dung lai nguon nudc thai cia minh. Vi thé tai sinh tai
su dung nudc thai cong nghiép dung lai cho cac cong viéc trong khu cong nghiép
hay cac hoat dong khéc 13 mot van dé dang dugc quan tim manh mé hién nay.

Ngay nay nhiéu khu cong nghiép da biét duoc cai loi trong viéc tai sinh lai
mét lugng 16n nudc thai thai ra hang ngay cua cong ty nham st dung vao trong cac
viéc nhu: t6i cay, rira duong, lam mat, dung lai cho day chuyén cong nghé...

Do d6, khu cong nghiép S6ng Than 1 thiy dugc lwong 16n nudc thai hang

ngay va ap dung phuong phap tai sinh tai sir dung lai lugng Ion nudc thai do.Vi



vay: “Nghién ciu qué trinh xa ly bdc cao (AOPS) trong x Iy nwéc thdai cong
nghiép véi muc dich tdi sinh” da dugc dua ra va duoc tién hanh nghién ciu mot
cach cuy thé. Trong muc tiéu chinh cua dé tai 1a mudn tai sinh nude thai cong nghiép
cho khu cdng nghiép Séng Than 1 dat dugc quy chuan dau ra va c6 thé tai sir dung
lai nhdm nhiéu muc dich khac nhau tir d6 c6 thé giam dwoc ganh ning cho méi
truong xung quanh va méi truong sdng cua ching ta dugc cai thién mot cach tét
dep hon, dong thoi cling giam duoc chi phi xir 1y moi truong khi bi 6 nhiém.

2. Muc tiéu va ddi twong nghién ciru

2.1 Muc tiéu nghién ciru

banh gia kha nang qua trinh itng dung cua cdng nghé AOPs trong Xir ly nudc

thai cong nghiép tai khu cong nghiép Séng Than 1 véi muc dich tai sinh.
2.2 Poi tweng nghién cieu
Pbi twong nghién ctu 1a ngudn nudc thai cdng nghiép duogc lay tai bé SBR
tir nha may xt Iy nudc thai khu céng nghiép Séng Than 1.
3. Pham vi va gi6i han dé tai

Pham vi va gigi han dé tai nghién ctru 1a nude thai cong nghiép duoc lay tai bé
SBR tir nha may xir 1y nudc thai khu cdng nghiép Séng Than 1 nham nghién ciu
kha nang wng dung cia céng nghé xir Iy bac cao AOPs va AOPs két hop véi md
hinh BAC trong xt Iy nudc thai cdéng nghiép vai muc dich tai sinh.

Dé tai gioi han dua trén cac qué trinh trong phong thi nghiém vé nghién ctu
qué trinh xtr Iy nudce thai cdng nghiép véi muc dich tai sinh bang cong nghé AOPs
(H202 + O3, 03) va nude sau xir ly bang cong nghé AOPs s& qua md hinh BAC va
kiém tra cac chi tiéu trong nudc sau xir ly.

4. Phwong phap nghién ctiru

Nghién ctru nay duoc thuc hién dya trén cac phuong phap sau:

- Phuong phap tong hep tai liéu (tim hiéu cac tai liéu co lien quan):

Thu thap, tong hop cac tai liéu nghién ciu vé tinh chat nudc thai cong nghiép,

cac nghién ctru vé phuong phap va cong nghé xir Iy nuéc thai cong nghiép trong va



ngoai nudc dua trén internet, sach, cac bao cao khoa hoc tai liéu lién quan vé xir ly
nudc thai cdng nghiép.

Thu thap, tong hop cé4c tai liéu vé nghién ctu qué trinh xir Iy bac cao AOPs
(H202+03, O3) va AOPs két hop mé hinh BAC trong xir Iy nuéc thai cong nghiép
nham muc dich tai sinh.

- Phwong phap thuc nghiém:

Can ctr trén cac tai liéu da thu thap bat dau tién hanh thiét ké va lip dat md
hinh thi nghiém (lab scale) tai phong thi nghiém khoa Céng nghé Sinh hoc — Mdi
truong, truong Pai hoc Lac Hong.

- Phuwong phap phan tich va xir Iy s6 liéu:

Tat ca cac so lidu, két qua thi nghiém duoc phan tich va xa ly bang phan mém
Excel.

Phuong phép 1dy mau, phan tich, danh gia cac chi tiéu hoa ly, chi tiéu chét hiru
co, chi tiéu sinh hoc trong nudc thai céng nghiép.

Toan bo ki thuat ldy mau va phan tich cac chi tiéu méi truong duoc tién hanh
theo dung quy dinh cua qui chuan Viét Nam va tiéu chuan Quéc té.

5.Y nghia khoa hoc

Nghién cttu kha nang xtr 1y va tai sinh nudc thai cua khu cdng nghiép Song

Than 1 bang cong nghé xt Iy bac cao AOPs va AOPs két hop vai md hinh BAC.
6. Y nghia thuc tién
Pua ra hudng giai quyét mai vé tan dung lai nudc thai cong nghiép va giai

quyét dugc tinh trang 6 nhidm moi truong cua khu céng nghiép Séng Than 1.



CHUONG 1: TONG QUAN VE KHU CONG NGHIEP SONG THAN 1
VA CAC VAN PE TAI SINH NUOC THAI

1.1 Téng quan vé khu cong nghiép Séng Than 1
1.1.1 Théng tin vé chi dau tu
- Tén chu dau tu: Téng Cong ty Thwong mai Xuit nhap khau Thanh L& -
TNHH Mgt thanh vién
- Dia chi: 63 Yersin, Phuong Hi€p Thanh, Thanh phé Tha Dau Mét, Tinh
Binh Duong.
- Dién thoai: (0650) 3829 535
- Fax: (0650) 3 824 112
- Website: www.thalexim.com
- Email: thalexim@hcm.vnn
- Gidy chung nhan ding ky dau tu/kinh doanh: Gidy chimg nhan dang ky
kinh doanh va ding ky thué s 3700146458 do S& Ké hoach va Pau tu tinh
Binh Duong cép 1an dau ngay 01/7/2010 (dugc chuyén d6i tir DNNN Cong ty
TM XNK Thanh L& s6 4606000006 ngay 23/10/1992)
- Nganh nghé ding ky dau tu/kinh doanh: Pau tu, xay dung va kinh doanh co
so ha tang k¥ thuat khu cong nghiép, khu dan cu va khu d6 thi, kinh doanh bat
dong san, cho thué van phong lam viéc, xuat nhap khau xing dau, mua ban
nguyén liéu, nhién liéu xing dau, thi cong xay dung cac cong trinh cong nghiép,
dan dyng, ha tﬁng k¥ thuat...
1.1.2 Théng tin vé khu cdng nghiép
- Quyét dinh thanh lap: S6 577/TTg ngay 16/9/1995 ciia Thu tudéng Chinh
phu.
- Quyét dinh phé duyét quy hoach chi tiét khu cong nghiép: s6 1444/QP-
UBND ngay 12/5/2008 ctia UBND tinh Binh Duong vé viéc diéu chinh mét s6
ndi dung trong quy hoach chi tiét Khu cong nghiép Séng Than 1 tai Quyét dinh
s6 1199/QD-BXD ngay 24/9/2002 ciia Bo truong Bo xay dung.


http://www.thalexim.com/
mailto:thalexim@hcm.vnn

Bing 1.1 Bing co ciu dit khu céng nghiép Séng Than 1

Loai dat Dién tich (ha) TV 1§ (%)

Dit xdy dung xi nghiép cong nghiép 112,51 62,40
Dit kho tang bén bai, cong trinh diéu hanh dich vu 27,20 15,00
Dit cay xanh - mat nudc 12,20 8,10
Dit x4y dung cong trinh dau mdi ha tang k¥ thuat 4,69 2,60
Dit giao thong 0,75 0,40
TONG CONG 178,01 100

(Nguon:www.binhduong.gov.vn/vn/sobannganh_detail.php?id=
3&dcat=4538&idcat2=159)

- Dia chi khu cong nghi¢p: Phuong Di An, Thi xa Di An, Tinh Binh

Duong.

- Vitri dia ly: Cach Cang Sai Gon va Tan Cang 12 km, cang Viing Tau
100 km, Céch san bay Tan Son Nhat 15 km, Giap voi tuyén dudng sat Bic
Nam & phia Dong, gan ga Song Than, Cach trung tam kinh té - vian héa - X4
hoi Tp.HO6 Chi Minh, Tp.Bién Hoa 15 km, Tp.Viing Tau 100 km.

- Vi tri nha may xr 1y nudc thai dugc gidi han bdi: Phia Pong giap
KCN Séng Than 1, Tay giap duong 743, Bic giap tiéu doan 26 - Quan 4,
Nam giap kho quan sy.

- Dic diém

+ P cao so voi mit nude bién: 32m

+ P96 4m trung binh/nam: 83,83%

+ Nhiét d6 trung binh/nam: 24,6°C

+ Lugng mua trung binh/nam: 1846,7mm
+ Do nén cua dat: 2kg/cm?,

- Tinh chat khu cong nghiép: khu céng nghiép thu hiit cac nganh nghé
co khi ché tao, may moc thiét bi, cong nghi¢p nhe (dét may, da giay, ché bién
g0...), cong nghiép thuc tham (d6 udng ...), vat lidu xay dung, kho bai, dién,
dién tur....

- Ha téng ky thuat: dugc thuc hién mot cach hoan chinh va phat trién.


http://www.binhduong.gov.vn/vn/sobannganh_detail.php?id=%203&dcat=4538&idcat2=159
http://www.binhduong.gov.vn/vn/sobannganh_detail.php?id=%203&dcat=4538&idcat2=159

1.2

1

- Nha may xur 1y nuéc thai tip trung: Téng cong suat 13.000 m3/ngay
dém.
- Tong von dau tu da thyc hién: 195.527 ty dong
Téng quan vé nha may xir Iy nwéc thai tap trung tai khu cong nghiép Séng
Than 1
2.1 Gigi thiéu tdng quan nha may xir Iy nwéc thai tap trung hién tai
- Dbia diém: thi tran Di An, huyén Di An.
- Dia chi lién lac: Cong ty Thuong mai xuat nhap khau Thanh L&, 63
Yersin, thi xa- Tha Dau Mat, tinh Binh Duong.
- bién thoai: (84-650) 822966, 824116.
Fax: (84-650) 824112, 824114.
Tinh chat nghé nghiép: khu cong nghiép hdn hop.

Cdng nghé cua nha may la cong nghé SBR.

- C6ng suat 13.000m?.
Bing 1.2 Chi tiéu nwéc thdi ddu vao va dau ra theo QCVN 40:2009/BTNMT
_ QCVN
) Nuwoc thai
STT Chi tiéu Don vi do . 40:2009/BTNMT
dau vao ]
(Loai B)
1 | pH - 7.26 55-9
2 | Do hap thu mau Abs 0,073 -
3 |SS mg/L 100 100
4 | COD mg/L 70 - 100 100
5 [TOC mg/L 15 -
6 | Coliform CFU/100ml 4.10* <10000 MPM/100ml

- Vi tinh hinh 6 nhiém kénh Ba B0 trong thoi gian qua, khu cong
nghiép Song Than 1 di nang cip cong suat xir 1y nudc thai tir 5500m3/ngay
dém 1én 6500m3/ngay dém; sau khi hoan thanh s& nang cong suat xir 1y cua

khu xtr Iy nudc thai Khu céng nghiép Séng Than 1 1én 13000m3/ngay dém.




1.2.2 So' db hé théng xir 1y nwéc thai

o Bé thu TK 1-
Song chan rac ©

101

Nudc thai chua /

Bé trung hoa
TK 1-103

A

Bé phan phéi TK 1-104

\

Xt |y 2 N
y Bé suc bun 1

TK 1-201A

Bé suc bun 1
TK 1-201A

Bé suc bun 1
TK 1-201A

Hé thong )

Pall

Ho6 dém TK 1 102

Hinh 1.1 So dé hé théng xi Iy nuwéc thdi ciia khu cdng nghigp Séng Than 1.

> Thuyét minh qui trinh xir Iy nwéc thai tai khu cong nghiép Séng Than 1

a. Song chan rac

- Song chén rac thudng dat trude hé théng xir 1y nude nham gitr lai cac tap

chat co kich thuéc 16n nhu: nhanh cay, gb, 14, gidy, niléng, vai vung va cac loai

tap chét khéc.

- Ngudn nuéc thai tir cac nha may sau khi tiép nhan s& dua vao hé thong

tach rac thai, nudc di qua song chan rac tai day cac loai rac Ion nudc sé giir lai &

bé thu.




b. Bé thu

- Sau khi tach rac thi nudc thai dén bé thu s& duoc bom t6i bé trung hoa dé
suc khi, bé nay cé nhiém vu chira nudc dé sang bé trung hoa.
c. Bé phan phéi

- Trude khi nuée thai di qua 3 bé suc bun thi nuée thai s& qua bé phan
phdi, bé nay nhiém vu phan phdi lugng nuée, khi lwong nudc tir bé trung hoa
chuyén qua bé phan phéi dé di dén céac bé suc bun quéa nhiéu thi bé phan phdi co
duong dng di nguoc lai bé trung hoa, nhu vay s& diéu tiét duoc lugng nudc thai
xubng c4c bé suc bun.

d. Bé suc bun

- Khi nuéc thai tir bé phan phdi sang cac bé suc bun thi nudc thai s& duoc
suc bun lién tuc nho vao cac may bom.

- O bé nay c6 su xt ly caa vi sinh vat, tai day xay ra qua trinh oxi hda sinh
hoa cac chat hitu co hoa tan va dang keo trong nudc thai dudi sy tham gia cua
cac vi sinh vat hiéu khi dinh bam.

e. Ho chira
- Nhiém vu dé diéu tiét nudc thai va giam ap luc nude thoat ra hé thdng
cong.
1.3 Céc van d@é vé nwéc tai sinh
1.3.1 Muc dich Vé tai sinh nwéc
Tai sinh nudc thai hay tai st dung nudc thai (wastewater reclaimation) da co
tir rat 1au. Nhitng hoat dong nay voi muc dich giai quyét tinh trang khan hiém
ngudn nudc trong thoi ky do.
Téi sinh nude thai 12 qué trinh phuc hdi nude thai bo tir cac ho gia dinh, khu
cong nghiép, tir c4C qua trinh san xut dé tao ra san pham co ich hon.
Véi cac bién phap xir ly thich hop, nuédc thai ¢d thé dap tmg duoc cac nhu cau
khac nhau nhu nudc cip cho khu cong nghiép, cho d6 thi ngoai viéc téi cay raa
duong, 1am mét, phuc vu lai cac hoat dong cua céng nghiép. ..thi ching ta ciing can

tai sinh nudc dung cho sinh hoat nhu: an, udng, giit giii... Viéc tai sinh nudc thai c6



rat nhiéu loi ich khac nhau, tiy thudc vao cac hinh thirc tai sir dung. D6 ciing chinh
la nhirng giai phap hiéu qua nhit ma cac nuéc co nén kinh té phat trién vé kinh té
nhung thiéu nuéc &p dung nhu: Singapo, Uc, Nhat Ban. ..

1.3.2 Cac yéu té anh hwéng dén qua trinh tai sinh nwéc thai

Gid tri cua nudce tai sinh thuong phu thude vao chit luong nude cung cp khi
so sanh véi nhu cau cua ngudi sir dung, trir lwong nude sach sdng co va kha ning
dap ung cac nhu cau thudng xuyén thay doi bat thuong, hiéu qua cua luat/quy dinh
trong kiém Soat qué trinh tai sir dung va thai do ctia cac t6 chirc chiu trach nhiém thi
hanh luat, chi phi hién tai va chi phi du kién trong twong lai di véi nude sach
cho nguoi st dung.
> Dé ddanh Qi dwoc khd nang tai sit dung nwéc ta can dwa VAo Cac yéu té sau:

- Mike dp xir ly: néu can phai thuc hién qua trinh xtr Iy nudc ting cuong trude Khi
thai ra moi trudng thi chi phi co thé tiét kiém duogc néu di cd qué trinh xur ly bac 2.
- Quy m0 dir &n: ty 1¢ tai st dung c6 thé dao dong tir mot ddi twong riéng 1é cho
dén nhiéu muc dich sir dung khac nhau ma phuc vu cho an udng, céng nghiép hay
cac nganh khac c6 nhu cau.
- Mang lwéi phan phéi: cic tuyén duong van chuyén khac nhau s& ¢ c4c thuén loi
khac nhau. Viéc tai sir dung sé& c6 thuan loi hon néu nhu di c6 mang luéi phan phéi
hodc nuée tai sinh dugce phuc vu cho mét lugng 16n ddi tuong st dung.

1.3.3 Nguyén nhan cho viée tai sinh nwéc thai cong nghiép

- Chi khoang 50% lugng nuéc thai cong nghiép duoc xur 1y dat tiéu chuan trude
khi xa ra ngudn tiép nhan.

- Pé giai quyét cac van dé phat sinh lién quan dén sy khan hiém va 6 nhiém
nguoén nudc do nudce thai cdng nghiép.

- Nguy co thiéu nuéc ngot mua kho.

- Luong mua da giam vé sé luong, trir lwong nudc ngam ciing theo d6 giam
manh. Hién trir luong nude song Pong Nai giam khoang 20 cm so véi ciing Ky nim

trudc.
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1.3.4 Mt s6 cong nghé tai sinh nwéc thai hién nay

- Cdng nghé loc bing mang.

- Céng nghé khir tring nudc bang bac Xa tir ngoai.

- C6ng nghé phan hay khoang héa chit 6 nhidm hitu co bang qué trinh oxi héa

bac cao.

1.3.5 CAc tiéu chuin tai sinh & nwéc ngoai

Bdng 1.3 Tiéu chudn tai sinh tai si dung trong céng nghiép

tai cac bang cizia My (US EPA, 2004)

Muc California Florida Hawaii Texas Washington
o | Oxihoa, khu | Xu ly bac 2 va | Oxi hoa va Oxi hoa va
Qua trinh xur ly . . . NS .
tring khtr tring Khur trung khtr tring
BOD:s NS @ 20 mg/L NS 20 mg/L NS
TSS NR NS 20 mg/L NR NS
b duc NS NS NS 3NTU NS
Tong Phan Phan Phan Tong
23/100 ml 200/100 ml 23/100 ml | 200/100 ml 23/100 ml
: (Agv) (Agv) (Agv) (Agv) (Agv)
Coliform
240/100 ml
800/100 ml | 200/100 ml | 800/100 ml | 240/100 ml
(Max trong
\ (Max) (Max) (Agv) (Agv)
30 ngay)
Ghi chu:

- Tadt cd cde quy dinh & c&c bang c6 gia tri ¢ mic tai thieu. Thém vao

dé qua trinh xir Iy dwge quy dinh can cir VAo mire do tiép xUc cua céng

dong. Bao gom nhitng guy dinh cho hé théng céng nghiép.
- (2) NR — Khong quy dinh.
- (3) NS — Khbng chi 6 trong quy dinh.

- Max- lwong téi da.

- Agv — luong trung binh.
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CHUONG 2: TONG QUAN VE QUA TRINH XU LY BAC CAO (AOPs)
TRONG XU LY NUOC THAI

2.1 Téng quan vé cong nghé xir Iy bac cao (AOPs)
2.1.1 Co sé ly thuyét

Céc qua trinh oxy hoéa bac cao la nhitng qua trinh phan hay oxy hoa dua vao
gbc tu do hoat dong hydroxyl -OH duoc hinh thanh ngay trong qué trinh xu Iy. Géc
‘OH 14 mot thc nhan oxy hoa manh (bang 2.1), gé¢c ‘OH c6 kha nang phan huay
khdng chon loc moi hop chét hitu co, du 1a chat khé phan huy nhat thanh cac hop
chét vo co (con goi 1a khoang héa) khong doc hai nhu CO2, H20, céc acid vo co...

Qua trinh oxy hoé bac cao rat hiéu qua trong viéc phan huy: hydrocacbon
halogen, benzen, toluen, polyclorbiphenyl cac hoa chat bao vé thuc vat, thudc
nhudém chat hoat dong bé mat. Ngoai ra “-OH con Ia tac nhan diét khuan c6 tinh an
toan hon clo.

Bdng 2.1 Kha néng oxi héa ciia mét sé tac nhan oxi hda
[Zhou, H. va Smith, D.H.2001]

Téac nhan oxi hoa Thé oxi hoa, V
Géc hydroxyl, OH 2,8
Ozone 2,07
Hydrogen peroxide 1,78
Permanganate 1,68
Acid hydrobromic 1,59
Chlor dioxide 1,57
Acid hypochloride 1,49
Acid hypoiodide 1,45
Chlor 1,36
Brom 1,09
lod 0,54
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Co ché phan tmg va phuong thtrc phan &ng cia goc hydroxyl: Khi mét géc tu
do dugc hinh thanh thi 14p tic xay ra hang loat cac phan ung tiép theo, theo kiéu
chudi véi nhitng gc hoat dong mai. Nhu vay goc Hydroxyl nhu 13 sy khoi mao cua
hang loat cac phan tng xay ra ké tiép. Vi phan ang cia “OH 1a khong chon lya nén
kho c6 thé tién doan cac san pham trung gian cua qué trinh.

Gébc “OH c6 thé phan &ng véi cac chat 6 nhidm theo nhitng kiéu sau:

e Phan ting cong véi hop chat hitu co khong no day thang hoic vong thom tao
ra Hydroxylat hoat dong:
‘OH + CH>=CH>— ‘CH>-CH>-OH
e Phan ung tach Hydrogen tir hop chat hitu co no hodc khong no tao thanh nudc
va goc hoat dong mai:
‘OH + CH3-CO-CH3z — ‘CH2-CO-CH3 + H20
e Phan tng trao ddi ion mai hoat dong:
‘OH + CH3-S-CsHs — [CH3-S-CeHs]™ + OH-

Muc dich cudi clng cia qué trinh oxy hoa cac chat 6 nhiém trong nudc 1a vo
co hoa hay khodng hoa.

2.1.2 Céc qué trinh tao ra géc Hydroxyl -OH

Nhiéu cong trinh nghién ciu trong nhitng thap ky qua la tim kiém qué trinh
tao ra goc “OH trén co sd cac tac nhan thong thudng nhu Os, H20 thong qua cac
phan tng hod hoc. Theo co quan bao vé méi truong cua My, dua vao dac tinh cua
qua trinh c6 hay khéng str dung nguén ning luong bic xa tr ngoai UV c6 thé phan
loai qua trinh oxy hod bac cao thanh 2 nhom:

e Nhom oxy hoa bac cao khéng nho tac nhan anh sang (ANPO)

e Nhom céc qué trinh oxy hoa bac cao nho tdc nhén anh sang (APO)
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Bdng 2.2 Cac qué trinh oxi hoa bdc cao dwa vao gac -OH

. Nhom . .
Tac nhan phan ] Tén qua
STT Phan tng dac trung gua .
ung . trinh
trinh
. H202 + Fe 2* — Fe 3" + OH" +
1 H20. va Fe* ANPO Fenton
‘OH
Fe3* + H20 + hv — ‘OH + Fe?*
H.0./Fe¥*vanang | + H* Quan
2 s APO :
luong photon UV | HO, + Fe?* + hv — OH + Fenton
‘OH + Fe?*
Fe3* (phirc) + hv — Fe?* goc
H20,/Fe** (phtrc) (phtrc) Quang
202/Fe** (phtrc) va rc )
3 P P APO | Fenton bién
ning lugng UV | H202 + Fe** + hv — OH" + ¥
thé
‘OH + Fe®* (phue)
H>0O v6i anot Fe va | %202 + H20 + nang lugng dién Fenton dién
4 ANPO )
nang lugng dién hod | hoa — 2:OH hoa
5 H202 va O3 H202 + 203 — 2-OH + 30> ANPO Peroxon
303 + H202 + chat xtc tac —
, 2:0OH + 40>
6 O3 va chat xuc tac , . , ANPO Catazon
Chat xuc tac dong thé hay di
thé
H20 va nang luong | H20 + nang luong dién hoa — Oxy hoa
7 g g g g ANPO y
dién hoa ‘OH+H dién hoa
H20O va nang lugng | H2O + nang lugng si€u am — Qué trinh
8 ) s s s s ANPO )
siéu am ‘OH + H siéu am
. Qua trinh
H20 va nang lugng
) ) H>O + nang luong cao — ‘OH btrc xa
9 cao (tia gama, tia X, ANPO
+H nang lugng

chum electron)

cao
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] Nhom A ]
Tac nhan phan ] Tén qua
STT Phan ung diac trung qua .
rng . trinh
trinh
H20: va nang luong UV/oxy
10 H202 +hv — 2:0OH APO )
photon UV hoa
Os va nang luong UV/oxy
11 O3+ H0+hv—20H+H0 | APO )
uv hoa
H202/0O3 vanang | H202, + O3 + HO + hv — UV/oxy
12 APO )
lugng UV 40H + O hoa
H20 va nang lugng
A H.O + nang lugng VUV — VUV/oxy
13 photon UV chan APO )
‘OH+H hoa
khéng (VUV)
_ TiO2+hv —e+h? ]
TiO2 va nang lugng Quang xuc
14 h* + H,O, —» OH + H* APO N
photon UV tac ban dan
h*+ OH- - OH + H*

2.2 Khao sat qué trinh dua trén kha ning oxi hoa cia ozone
2.2.1 Qua trinh oxi hoa bang ozone

2.2.1.1 Giéi thiéu chung vé qua trinh ozone

Ozone 1a mot chét oxy héa c6 hoat tinh cao va d6 hoa tan trong nudc 16n gap
10 1an O2. N6 bén trong méi trudng axit hon so voi méi trudng bazo. Vi vy thuong
duoc st dung dé xir Iy nude thai ¢6 chira chét hiru co ¢ dang hoa tan va dang keo
nho kha ning oxy hoa rat cao, d& dang nhudng oxi nguyén tir hoat tinh cho cac chit
hitu co. Ozone con sir dung dé 1am sach nuéc thai khoi phenol, san pham dau mo,
hydrosunfua, c4c hop chét asen, chat hoat dong bé mat, xyanua, pham nhuom, tiéu
diét cac vi khuan. ..

Do hoa tan ctia ozone trong nuéc phu thudc vao do pH va ham lugng chat tan

trong nudc thai.
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2.2.1.2 Co ché ciia qua trinh ozone héa

Ozone tac dung vdi cac hop chét hiru co tan trong nuée chu yéu theo hai co
ché:

Co ché 1: Ozone phdn #ng truc tiép véi chat hivu co

Ozone khi hoa tan vao nuéc s& tdc dung véi cac hop chit hitu co, tao thanh
dang oxy hda cua chung.

Nhung phan &ng truc tiép cua ozone véi cac hop chat hitu co ¢ tinh chon loc.
San pham caa cac qua trinh ozone hoéa truc tiép cac chat vong thom bang ozone
thuong la cac axit hitu co hoic cac mudi cua ching. Ngoai ra, nghién ciu cho thay
co ché nay xay ra twong dbi cham va chiém vu thé & khoang pH thap.

Co ché 2: Ozone phdn #ng véi chat théng qua cac gac tw do

Khi suc O3 vao nudc, chat oxy hda thir cap la géc tu do “OH duoc hinh thanh
va chinh su c6 mat cua cac goc tu do nay gidp hiéu qua oxy héa dugc nang cao.
Trong diéu kién axit, con duong oxy héa truc tiép bang phan tir ozone 1a cha yéu,
trong khi do, trong diéu kién pH cao hoic trong nhiing diéu kién c6 tac nhan khac
nhu H202, UV, chét x(c téc... tao diéu kién thuan lgi cho qua trinh tao goc “OH, con
duong oxy héa gian tiép théng qua géc Hydroxyl s& 1a cha yéu va hiéu qua oxy hoa
dugc néng cao.

2.2.2 Qua trinh Peroxone

2.2.2.1 Giéi thiéu chung vé quéa trinh Peroxone

Quaé trinh oxi hda cua ozone vai sy c6 mat caa Hydrogen Peroxit dugc goi la
qua trinh Peroxone hoac Perozone. Su khac nhau co ban gitra qua trinh ozone va
Peroxone 1a chd qué trinh ozone thuc hién su oxi hda cac chat & nhiém cha yéu truc
tiép bang phan tir ozone trong nude khi d6 qua trinh Peroxone thuc hién sy oxi hoa
chat 6 nhiém chu yéu la gian tiép thdng qua goc Hydroxyl duoc tao ra tir ozone.

Quaé trinh Peroxone duoc ap dung dé xtr ly cac chat gay mii, vi khé chiu nhu
Geosmin, 2-metyliosbocneol (MIB), cac hop chat hiru co chira Clo, ddng thai con
st dung nhu mét tac nhan khir tring manh, tiéu diét duoc nhitng loai vi khuan hoac

cac loai kém bén viing voi Clo nhu Giardia va Cryptosporidium, cac chat hitu co
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chia Halogen nhu Tricoetylen (TCE), Perloetylen (PCE), Diclopropen (DCPE),
Clopentan (CPA), Dicloetan(DCA)...ngoai ra con cai thién ty sé BOD/COD trong
nudc thai theo chiéu thuan loi dé thuc hién qua trinh xu Iy sinh hoc tiép sau.
2.2.2.2 Co ché cia qua trinh Peroxone
- Co ché phan ng tao géc OH: tir hé H20; + O3
Su ¢6 mat caa H202 duge xem nhu lam tac dung khoi mao cho sy phan huy
Os thong qua ion Hydroperoxit HO2, nhu mé ta trong cac phuong trinh (1), (2)
dudi day :
H,02 <> HOy + H* (1)
HO2 + O3 — ‘O3 + 'HO2 (2)
Céc phan ung tiép theo tao thanh géc Hydroxyl ‘OH xay ra nhu sau:
- Tao géc ‘OH tir O3

‘O3 + H" - ‘HO3 (3)

HO3s — -OH + O; 4)
- Tao géc ‘OH tir HO;:

HOz = H* + Oy 5)

‘027+ 03— 03+ 02 (6)

O3 + H* — -HO3 7)

HOs — -OH + O; ®8)

Tong hop cac phuong trinh trén ¢ thé viét lai dudi dang sau, dic trung cho
qua trinh Peroxon H20; + Oa:
H202+ 203— 2:0H + 302 9)
2.2.2.3 C4c yéu td anh hwéng dén qué trinh Peroxone
- Anh hwéng caa cac ion vé co
Mot sé ion vo co thuong ¢ trong nudc ngam va nudc thai ciing co thé 1am
giam hiéu qua cla qua trinh Peroxone do ching tim diét cac géc ‘OH vira duoc tao
ra. Nhitng phan tng lam mat gbc Hydroxyl ciia mot sb anion tim diét goc Hydroxyl
dac trung nhu sau:
‘OH + CO3* — -CO3 + HO-
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‘OH + HCO3 — 'HCO3 + OH"
‘OH + CI'— -CIOH"

Khi ting pH, can bang cua bicachonat - cacbonat s& chuyén dich theo hudng
tao thanh cacbonat gay bat lgi cho phan wng oxy hoéa bac cao. Trong khi do,
cacbonic axit lai khéng c6 tac dung tom bat gbc hydroxyl, vi vay trong trudng hop
do6 kiém cao, bang céch chinh pH sang méi truong axit dé chuyén can bang
cachonat - bicacbonat tir cachonat (chat tim diét goc hydroxyl) sang cacbonic axit
(khéng phai chat tim diét goc hydroxyl), s& c6 thé loai bo tac dung kim hdm tc do
phan rng cua cac ion cacbonat va ion bicacbonat.

NGi chung, cac ion clorua, cacbonat va bicacbonat thuong ¢6 anh huong Kim
hdm tdc d6 phan tng nhiéu nhat, trong khi d6 cac ion sulfat, phosphat hay nitrat
thuong anh huang & mire do thap hon.

- Po pH va do kiem

Hydrogen peroxit ban than phan &ng cham véi ozone, nhung san pham phan
hay cua hydrogen peroxit theo phwong trinh (1) 1 ion HO," lai phan @ng rat manh
VGi 0zone theo phuong trinh (2). Vi vay, trong méi trudng pH cao rat thuan lgi cho
phan tng (2) xay ra, do d6 1am ting tbc d6 qua trinh phan hay ozone va tao goc
‘OH. Néu ting pH 1én 1 don vi c6 thé ting téc do tao thanh géc “OH 1én 10 lan
[Meijers, R.T, 1998]. Tri s6 pH tdi wu cua qué trinh Peroxon thuong nam trong
khoang 7 - 8.

Do kiem 1a mot théng sé quan trong cia qué trinh peroxone H202 + Oz. Néu
trong nudc va nudc thai chira do kiém bicacbonat va cacbonat, can phai loai bo
chung truge khi tién hanh phan ang peroxone H20, + O3 vi khi thyc hién trong moi
truong pH cao, can bing cachonat - bicachonat s& nhanh chéng chuyén sang tao
Cacbonat 12 mot chat tim diét gc “OH.

Ty 1€ H202/03

Phuong trinh (9) cho thdy 1 mol H20, tac dung véi 2 mol O3 s& tao ra hai goc
tu do “OH. Theo nhiéu tac gia [Glaze,W.H(1989); Meijers,R.T(1985)] ty 18 téi vu
H20 + O3 12 0,5 mol H20, cho 1 mol Os. Tuy nhién, nhu cau H.02 con tly thudc
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vao su ¢ mat cua nhirng chat tim diét gbc -OH trong hé. Chang han, khi ¢ mat
HCO3 nhu cau H20; ting 1én ty 1& v&i ndng do HCO?. Do d6 ty 16 mol H,0, + O3
khong con 1a 0,5 nira. Mat khac, can luu y néu cho H202 qua du so véi ty 18 trén s&
c6 tac dung nguoc lai, lam giam hiéu qua cua qué trinh vi H20> ciing ¢6 tac dung
nhu chit tim diét géc -OH theo phan wng (4). N6i chung, ty 18 H202 + Os tbi vu dé
c6 thé cho tdc do phan ng tao goc hydroxyl cuc dai dugc xac dinh vao ting truong
hop cu thé.

2.3 Mot s6 eng dung vé cong nghé xir Iy bac cao trong nwéc va thé gisi da ap

dung dé xir Iy nwéc thai va mang lai két qua thanh cong
2.3.1 Ung dung trén thé giéi

Xi Iy Clorofooc trong nwéc ngam & Commerce City, Colordo, USA di dwoc
Zappi et al. [1992] nghién cizu bang hé Os/H,0..

Mau nudc ngam duogc |y tir hai vi tri khac nhau, ¢6 ndng d6 clorofooc 1a 33,4
mg/L (o vi tri Basin A) va 0,738 mg/L (¢ vi tri South Plants). Trong qua trinh
nghién ctu, ozone lién tuc cho vao thiét bi phan tng dung tich 1 lit véi lwong 3
mg/L. Bé xir Iy nudc ngam & Basin A, lugng H20> ti wu so véi lwong Oz dua vao
| trong khoang 0,25 dén 1 mg/L. Trong diéu kién d6, khoang 90% Clorofooc duoc
Xt 1y trong vong 20 phat. Pi v6i mau nudc ngam & South Plants, luong H202 toi
wu so voi luong Os dua vao 1a khoang 1 dén 10 mg/L. Trong diéu kién do6, ciing
khoang 90% Clorofooc dugc Xir Iy nhung phai trong vong 30 phdt.

Trong nwéc ngam cia Oitti (Phan Lan) bi nhiém Tetracloetylen (PCE) va
Tricloetylen (TCE). Hirnoven, A.T. et al. (1996) di nghién ciu xur ly cac thanh
phan nay bing qua trinh Peroxone.

D6 pH cua nuéc giéng 1a 6,8 va do kiém CaCOs la 55 mg/L, mau nuéc giéng
duoc pha lodng dé c6 nong do PCE 1a 100 pg/l va TCE 1a 200 pg/l. Thi nghiém tién
hanh véi liéu lwong Oz 14 7 mg/phit va ty 1& khdi luong H202/03 1a 0,7. Trong
nhitng diéu kién d6, sau 5 phut c6 thé xir Iy dén 92% PCE va 96% TCE trong mau

nudéc giéng.
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Glaze va Kang (1988) da tién hanh nghién ctu phan hay PCE va TCE trong
nuéc ngam lay tir hai giéng & Los Angeles, California, USA. D6 kiém CaCOs3 cua
nudc ngam caa hai giéng 1a 200 va 300 mg/L, pH tuwong wng trong khoang 7,2 dén
7,4. Ham luong tong Cacbon hitu co TOC 1,1 mg/L. Trong qua trinh thi nghiém véi
nong do ban dau cia PCE va TCE twong ung la 55 va 475 pg/l nhan thiy sau 20
phut cé 405 pg/l ion Clorua duoc tao thanh va ham lugng PCE va TCE giam tuong
tng xubéng con 5 va 8 ug/l. Pidu ndy ching té trong qué trinh phan tng voi
03/H20 it nhat di c6 thé phan huy dugc 97% PCE va TCE thanh cac ion Clorua.
Ham luong cao cac ion Bicacbonat trong nudc ngam da lam giam dang ké hiéu qua
xt ly PCE va TCE, vi vay dé nang cao hiéu qua caa qué trinh nén 1am mém nuéc
trudc khi xu ly.

2.3.2 Ung dung trong nwéc
Dé tai nghién ciru: “Xar ly chdt thdi hitu co trong nwéc cip nha mdy nwéc
Tan Higp, Tp. Hé Chi Minh” dwoc thuc hién béi Th.S Phan Thi Hdai Van,
PGS.TS Nguyén Phwéc Dan va Th.S Phgm Ngec Hoa.

Panh gia duoc kha nang xur ly cia hé AOPs (O3 + UV) trong qua trinh xir ly
chat thai hiru co cd trong nudc cip sau qua trinh xir Iy véi thanh phan va tinh chat
cta nude dau vao: pH = 6,7 — 7,1; 6 mau 107 - 110 Pt - Co; d6 duc 4 - 20 NTU; d6
kiém 16 - 28 mg/CaCOz/l; CODmn= 13,4 - 24 mg/L; BODs= 1,9 - 2,9 mg/L; TOC
=7,5-10,3 mg/L; DOC = 7,1 - 8,4 mg/L ; BDOC = 1,3 — 2,0 mg/L; BDOC/DOC
= 0,24 — 0,27; UVas4= 0,09 — 0,25 cm. P& tai nghién ctru dugc thuc hién vai 3 noi
dung: xac dinh pH thich hgp, xac dinh thoi gian luu nudc thich hop, xac dinh ty 1€
mgOs/mgTOC thich hop. Tir cac két qua thi nghiém cho thay qua trinh O3 + UV dat
hiéu qua chuyén hoa chét hitu co cao nhit tai pH = 8,5, thoi gian luu thich hop 1a 20
phat, ndng d6 ozone dau vao 1a 0,9 mgOs/mgTOC (cuong do UV 1a 44mWs/cm?).
Hiéu qua thu duoc sau qué trinh nghién ctru kha nang xur ly cia hé AOPs (O3 + UV)
dbi voi qué trinh xur 1y chét thai hiru co trong nudc cap nha may nuéc Tan Hiép,
TP.HG Chi Minh 12 65,3% hiéu qua xu 1y do mau, CODwn 1a 32,8%, TOC la 17,4%,
DOC 1 14,7%, UV2s4 12 29,3%, ty s6 BDOC/DOC tiang gap 6 lan so véi dau vao.



20

Dé tai nghién ciru “Nghién ciru xay dwng md hinh Oxy héa hoéa hec
(H202) két hgp véi birc Xg tir ngoai (UV) ding dé xi Iy nwéc thdi chira thuéc bdo
vé thurc vt tgi thanh phé Ho Chi Minh” dwec thuc hién béi TS. La Thi Thai Ha,
KS. Luwong Thanh Nhon, 2007.

Pé tai sir dung hé H202/UV véi d6i twong nghién ciu 1a nudce thai caa Cong
ty C6 phan Thudc Bao vé thuc vat Hoa Binh véi thanh phan 6 nhiém cao nhu COD
= 770 mg/L, BODs = 290 mg/L, &6 mau = 220 Pt — Co va ham luong thuéc BVTV
g6c Clo = 154,2 ug/l. Thi ngiém tién hanh & hai ché do: dong lién tuc va gian doan
(ttng mé). Trong thi nghiém tirg mé gian doan voi hiéu suat khir COD dat 85%,
BOD 14 95,8% va thubc BVTV géc Clo 1a 99,9% (mét s6 hop chat tao mau va do
duc ciing bi phan hay). Sau phan ung pH cua nudc thai giam chuang té cac hop chat
hitu co da bi khoang hda thanh nhiing acid don gian , mudi hoic CO2 va H,0. Qua
nghién ctru nay da dua ra mot s6 két luan:

Phan g quang phan truc tiép H,0, dé tao ra goc hydroxyl ty 1& thuan véi
cuong do, budc song cua birc xa chiéu vao va thoi gian tiép xdc.

Viéc ngin can tia bic xa cua mot vat dai chat nao d6 nhu: vi khuan, cac chat
hoa hoc d& két tua, hop chit tao mau...ciing lam giam tdc do san sinh géc
Hydroxyl.

Néu nudc va nudc thai chira nhiéu hop chat d& hap thu birc xa tir ngoai thi s6
lwong gdc hydroxyl tao ra s& giam.

Khi 4p dung vao thuc té, trudc cong doan thuc hién qué trinh oxy héa bac
cao phai xtr 1y so bd trude nhu: song chin rac, ling so bd, loc nhim nang cao hiéu

qua xt ly.
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CHUONG 3: NQI DUNG VA PHUONG PHAP NGHIEN CUU

3.1 N§i dung nghién ctru
Nghién cttu bao gom 2 noi dung chinh: nghién ciu theo mé hinh céng nghé
phan ng bac cao AOPs va nghién ciru nudce thai sau xt ly bang céng nghé phan
ung bac cao AOPs qua m6 hinh BAC.
3.1.1 Ngi dung nghién ctru 1: Nghién cau theo mé hinh cong nghé xir ly
bac cao AOPs
Trong qué trinh nghién ctu & noi dung 1 thi ta tién hanh nghién cau 2 qua
trinh d6 1a: qua trinh O3 va qua trinh Ho0, + Oa. Tir d6 ta c6 thé so sanh dugc higu

qua xt ly caa chung.

NOI DUNG NGHIEN CUU 1 (MO HINH 05)

THi NGHIEM 2

THi NGHIEM 1 THi NGHIEM 3
. £ (Xdc dinh thoi Xic dinh ndne da
(Xac dinh pH toi gian ti€p xuc toi (Xac dlAn nong do
wu) wu) toi uwu)
- N\ ( A3 )
MO HINH MO HINH g MO HINH A
- 1 may phat ozone - 1 may phat ozone - 1 may phat ozone
= - 1 binh hinh tru 500 ml | [7| - 1 binh hinh tru 500 ml | (— _| binh hinh try 500 ml
- 1 binh chtra dung dich - 1 binh chira dung dich - 1 binh chtra dung dich
K1 10% 250 ml K110% 250 ml K1 10% 250 ml e
\_ Yy, \. J \
4 N/ NIl 7 )
VAN HANH v VaN PSIOAONHI VAN HANH
- .= m ¢
- Vphén l'mg = 500 ml _ I—;};:aglm:fu = Vphén I:I’Ilg = 500 ml
— -PH: 5,6, 7,8, 9 1 o o 1a70 mal — - pH, Ty= t6i wu
- Ty = 40 phit T a0 2109 50 - Co=7,36; 14,72;
- Co3=14.72 mg/L 10t6 phl]t’ 1 DY O, 22,08; 29,44; 36,8 mg/L
\ J /L J

Hinh 3.1 Quy trinh ngi dung thec hién cia qua trinh Os
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NOQI DUNG NGHIEN CUU 1 (MO HINH Os + H202) J

THi NGHIEM 1
(Xac dinh pH tbi vu)

( -
MO HINH
- 1 may phat ozon
|_| - 1 binh hinh try 500 ml

- 1 binh chtra dung dich
K1 10% 250 ml

\

THI NGHIEM 2
(Xac dinh thoi gian

THI NGHIEM 3

(X4c dinh nong dd

( )

MO HINH
- 1 may phat ozon
|_| - 1 binh hinh try 500 ml

- 1 binh chira dung dich
K1 10% 250 ml

9,0
- T,= 40 phat
= CH202/03: 7,36/14,72

\.

- Binh chtra H,0, - Binh chtra H,0,

\ J/ \_ y,
~ N\l 7 ™
VAN HANH VAN HANH

- pH: 5,0; 6,0; 7,0; 8,0; - pH t6i wu

-T = 20; 40; 60; 80;
100 phut

J J

t0i wu)

é -
MO HINH
- 1 may phat ozon

|| - 1 binh hinh try 500 ml

- 1 binh chtra dung dich
K1 10% 250 ml

= Bil’lh Chl:lfa H202
\.

\

VAN HANH
-pH, T, =tdiuu

22,08; 29,44; 36,8)
mg/L

= CHZOZ = (3,68, 7,36,
11,04; 14,72; 18,4)

mg/L
\.

J

Hinh 3.2 Quy trinh ngi dung thec hién cia qua trinh H20; + O3

3.1.2 Ngi dung nghién cttu 2: Nghién ciru nwéc thai sau xi Iy bing cong
nghé AOPs qua md hinh BAC

NQI DUNG NGHIEN CUU 2 (MO HINH BAC)

A\ 4

\4

Tai trong 1: 2m/h

y

Tai trong 2: 3m/h

l

Tai trong 3: 5m/h

A 4

A 4

COD, TOC, @ mau, coliform

Danh gia hiéu qua xt ly bang viéc phan tich cac chi tiéu

Hinh 3.3 Quy trinh ngi dung thac hi¢n ciza mé hinh BAC
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3.2 Phwong phap nghién ctru
Nghién ctru nay duoc thuc hién ba thi nghiém khac nhau dé danh gia hiéu qua
xt ly cua céng nghé AOPs & ndi dung 1 va céng nghé AOPs két hop véi mé hinh
BAC ¢ noi dung 2 sau d6 xac dinh céc chi tiéu d6 mau, COD, TOC, coliform...sau
Xt ly.
3.2.1 Nghién c&u ndi dung 1 véi mo hinh cdng nghé xir ly bac cao AOPs
e MO0 hinh 1: Qué trinh O3

Hinh 3.4 M6 hinh vdn hanh qua trinh suc khi ozone
e M© hinh 2: Qué trinh H20> + O3

_—

0000

' v
b
[ e e TR
Lt Latr Rink Phin Ifno Dune Dich KT

Hinh 3.5 M6 hinh v@n hanh theo qué trinh H20, + O3
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M® hinh c6ng nghé AOPs dwoc thiét ké theo cac théng sé chinh nhu sau:
Bdng 3.1 Céc théng sé thiét ké mé hinh AOPs

Thong s6 Chiéu cao Puong kinh Thé tich

Kich thudc 170 mm 70 mm 500mm

Mo hinh nghién cuu:
M6 hinh nghién ciu gém 4 phan: binh phan ¢ng V = 500 ml, may phéat ozone,
thiét bi diéu chinh luu lwong khi, binh hap thu khi ozone.

- Binh phan ung: dugc l1am bang thuy tinh chiu nhiét hinh try (D = 70 mm, H
=170 mm, § = 3 mm). Phan trén cuaa binh phan &ng c6 bé tri 3 van: van dan nuéc
can xt ly vao tir bé chaa, van thoat khi ozone du trong qua trinh suc khi, van dan
khi 0zone vao tir may phét ozone. Khi ozone duoc cap vao binh phan tng nho qua
hé thdng da bot nham khuéch tan tbi da lwong khi ozone hoa tan vao trong nuéc.
Luong khi ozone suc vao bé dugc diéu chinh bai dong hd do luu lugng.

- May phét ozone:
+ Nhén hiéu VINA Ozone Generator.
+ Cong suat: 54W.
+ Dién thé: AC 220V/ 50Hz.
+ Luong ozone sinh ra: 1 g/h.
- Binh hap thy khi ozone du: 1am bang thay tinh bén trong chta dung dich KI
10% dung dé hap thy khi ozone du thoat ra tir binh phan tng.
- Thiét bi do luu lwong khi: 1- 5 I/pht.
e Thuyét minh quy trinh
Trong qué trinh thuc hién mo hinh cua hé Oz va hé H.O2 + O3 thi hai md hinh
nay hoat dong tuong ty nhau chi cé khac la qua trinh H202 + O3 ¢6 cham thém dung
dich H202 3% vao binh phan rng con qua trinh hé Os thi khong.

Nudc thai khi lay dang thé tich V = 500 ml.

Ta can xac dinh pH, thoi gian tiép xtc khi, nong d6 O3 tbi wu qua ting thi
nghiém riéng biét dé tim ra cac thdng s6 t6i wu nhat.
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Nudc thai sau khi diéu chinh cac théng s6 néng do dau vao roi dua vao binh
phan tmg dung thé tich da chon. Sau d6 ta van hanh may phat ozone va tién hanh
diéu chinh luu luong nong do khi ozone cap vao trong binh phan ng bang céch
diéu chinh Iuvu lwong ké theo nhitng ndng d6 da chon trude. Va tuwong tu cac khoang
thoi gian va gié tri pH ciing khac nhau. Sau d6, lan luot l1dy mau trong binh phan
{rmg ra dé kiém tra céc chi tiéu do mau, pH, TOC, COD, coliform ...

Nong do Os du dugc dan qua binh chira dung dich KI 10% dé khir ozone du.

Tuong tu, qui trinh thuc cua sy két hop H202 + Os thi nong d6 2 chat duoc
dua vao binh phan ng theo cac ti I1¢ H202/03 = Y.

e Nguyén vat liéu

Nudc thai dem nghién cau Iy tai bé SBR ¢ khu cdng nghiép Song Than 1 va
duoc lay ¢ nhiéu vi tri khac nhau trong ho chira nuéc bang cach ta phan ving lay.
Péng thoi ta ldy nuéce thai ¢ nhitng thoi gian khac nhau trong ngay dé biét duoc vao
thoi gian nao thi lwong nuéc thai ra ndng do cao nhat va it nhat dé ta co thé diéu
chinh trong qua trinh nghién cuu.

- May phat ozone hiéu VINA Ozone Generator cong suat toi da 1g/h c6

d6ng hd va van diéu chinh luu lwong cung cap.

- Dung dich KI 10%, H202 3%

- Ong dan khi va nuéc thai trong md hinh thi nghiém.

e Tién hanh thi nghiém
Nghién ciru nay duoc tién hanh véi 3 thi nghiém khéc nhau dé danh gia hiéu

qua xu ly ciia cdng nghé oxy hoa bac cao (AOPS) nham muc dich tai sinh.
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Nghién ciu kha ning xir Iy nwéc thai khu cdng nghiép Séng Than 1 trén

mo hinh oxi hda bac cao hé ozone (O3)

Bdng 3.2 Nghién ciru khd néng xir Iy nwéc thdi khu cong nghigp Séng Than 1

trén mo hinh hé ozone

Noi dung o ] _ Chi tiéu phan
TN . bieu kién thi nghiém ]
nghién cuu tich
- Piéu chinh pH theo pH di dinh trudc
bang dung dich NaOH 1N va H,SO4 1N
- Tién hanh thi nghiém ddi véi nuéc | Sau két thic qué
thai c6 nong do ozone dau vao l1a 14,72 |  trinh ldy mau
.| mg/L. nudc sau xu ly
Xac dinh gia L o
1 - CacgiatripH: 5,0; 6,0; 7,0; 8,0; 9,0 dem phan tich

tri pH t6i wu

- Thoi gian xtr ly 1a 40 phat.

- Cho 250 ml KI 10% vao binh hap
thy, dung H2SO4 2N dua dung dich KiI
10% vé pH = 2 dé tao méi truong hap

thu ozone du tot nhit.

cac chi tiéu nhu:
COD, d6 mau, do

duc, coliform.

Xac dinh thoi
2 | gian tiép xtc

khi toi wu

- Piéu chinh gia tri pH téi pH t6i wu.

- Tién hanh thi nghiém dbi véi nuoc
thai c6 nong do ozone dau vao 1a 14,72
mg/L.

- Thoi gian xu ly la 20; 40; 60; 80;
100 phat.

- Cho 250 ml KI 10% vao binh hap
thy, dung H2SOs 2N dua dung dich KiI
10% vé pH = 2 dé tao méi truong hip

thu ozone du tét nhat

Sau két thic qué
trinh mau nudc
sau xur ly dem

phan tich cac chi
tiéu nhu: COD,

TOC, d6 mau, do

duc, colifom.

Xac dinh nong

do Oz to1 vu

- Giatri pH duoc diéu chinh téi pH toi

uu.

Sau két thic qué
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TN

Noi dung

nghién cau

Piéu kién thi nghiém

Chi tiéu phan
tich

- Thoi gian duoc diéu chinh dén muc
thoi gian tiép xdc tbi wu.

- Tién hanh thi nghiém d6i véi nudc
thai c6 nong d6 ozone dau vao lan luot
la 7,36; 14,72; 22,08; 29,44; 36,8 mg/L.
- Cho 250 ml KI 10% vao binh hap
thy, dung H2SO4 2N dua dung dich Ki
10% vé pH = 2 dé tao méi truong hap

thu ozone du tot nhat.

trinh mau nuéc
sau xu ly lay ra
va dem phan tich
cac chi tiéu:
COD, TOC, do

mau, coliform.

mé hinh oxi hoa bac cao hé H2O2 + O3

Nghién citu kha ning xir Iy nwéc thai khu cdng nghiép Séng Than 1 trén

Bdng 3.3 Nghién cizu khd nang xir Iy nwéc thdi khu cong nghigp Séng Than 1

trén mé hinh hé H20, + O3

Noi dung L ] _ Chi tiéu phan
TN L bieu kién thi nghiém ]
nghién cau tich
- Piéu chinh pH theo pH d3 chon bang
dung dich NaOH 1N va H,SO4 1N.
- Cécgiatri pH: 5,0; 6,0; 7,0; 8,0; 9,0 . ]
L . . | Sau ket thuc qué
- Tién hanh thi nghiém doi véi nudc thai ) N
o o trinh lay mau
Xac dinh pH | c6 nong d6 ozone dau vao la 14,72 mg/L )
1 . o . nudc sau khi xur
toi uu va nong d6 H2023% la 7,36 mg/L.

- Thoi gian xtr ly 1a 40 phat.
- Cho 250 ml KI 10% vao binh hap thu,
ding H2SO4 2N dua dung dich KI 10% vé

pH = 2 dé tao méi truong hap thu ozone du

ly dem phan tich
cac chi tiéu:
COD, TOC, @b

mau, coliform...
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Noi dung L ] _ Chi tiéu phan
TN B bieu kién thi nghiém ]
nghién cau tich
tot nhat
- Diéu chinh gié tri pH téi pH tbi wu.
- Tién hanh thi nghiém véi nudc thai cé
nong do ozone dau vao 1a 14,72 mg/L va | Sau két thic qué
nong d6 H2023% 14 7,36 mg/L. trinh ldy mau
Xac dinh . o .
|- Thoigian xu ly la 20; 40; 60; 80; 100 | nudc sau xu ly
2 | thoi gian tiep . o
o, phat. dem phan tich
XUc to1 uu o . . n
- Cho 250 ml KI 10% vao binh hap thuy, cac chi tiéu:
dung H2SO04 2N dua dung dich K1 10% vé | COD, TOC, d6
pH = 2 dé tao méi truong hap thu ozone du | mau, coliform.
t6t nhat.
- Gié tri pH dugc diéu chinh ti pH toi
uu.
- Thoi gian suc khi dugce diéu chinh téi
thoi gian suc khi t6i wu. Sau két thlic qué
- Tién hanh thi nghiém d6i v&i nudc thai | trinh mau nuéc
Xac dinh | c6 ndng d6 ozone cap vao lan luot 12 7,36; | thai sau khi xir
3 | nongddo Os | 14,72; 22,08; 29,44; 36,8 mg/L va néng do | Iy dem phan tich

to1 uu

H.02 3% la: 3,68; 7,36; 11,04; 14,72; 18,4
mg/L.

- Cho 250 ml KI 10% vao binh hép thuy,
ding H2SO4 2N dua dung dich KI 10% vé
pH = 2 dé tao méi truong hap thu ozone du

tdt nhat.

cac chi tiéu:
COD, TOC, @b

mau, coliform.
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e Thong s6 van hanh méd hinh cong nghé AOPs

Tién hanh thyuc hién theo 3 thi nghiém sau:

Bdng 3.4 Bdng thdng sé van hanh mé hinh cdng nghg AOPs

Thong sé van hanh

Theé tich o
- | Thi gian o
Thi nghiém nudc thai . Luu luong khi Oz cap vao g
L thi nghi¢ém o Gia tri pH
dau vao ) mo hinh (mg/L)
(phat)
(ml)
MH1: Coz= 14,72 mg/L
Xac dinh pH 5,0;6,0; 7,0;
) 500 40 MH2: Coz= 14,72 mg/L
toi uu 8,0;9,0
CH202= 7,36 mg/L
Xac dinh thoi MH1: Coz= 14,72 mg/L
g 20; 40; 60; )
gian tiep xuc 500 MH2: Cos = 14,72 mg/L pH toi vu
, 80; 100
toi uu Ch202= 7,36 mg/L
MH1: Coz=7,36; 14,72;
22,08; 29,44; 36,8 mg/L.
Xéc dinh ndng o MH2: Coz=7,36; 14,72;
Thoi gian .
d6 O3 (H202 + 500 & 22,08; 29,44; 36,8 mg/L. pH toi vu
/ 01 Uu
O3) toi uru Chi202 = 3,68; 7,36, 11,04,

14,72; 18,4 mg/L.

CH202/03= Y2

e Phwong phap khir O3 va H20; trong nwéc

Trong qué trinh thi nghiém s€ do cac chi tiéu TOC, COD...Nhung viéc phan

tich cac chi tiéu nay lai khong thé tién hanh néu trong mau c6 chira ham luong O3

va H202 du s& 1am anh huong, gay sai s6 két qua do COD. Do d6, sau khi phan tich

ham lugng Os, H202 du trong nudc, s& tién hanh khtr chat oxi hoa con lai bang

Na2S20s. NazS203 dugc chon vi nd 1a chat kha manh ¢6 kha niang chuyén thanh

dang mudi Sunphat khong anh huéng dén phan tich TOC, COD. Naz2S;03 du s& 1am
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tang gia tri COD phan tich duoc bang KMnO4 nén viéc loai bo hoan toan NapS;03
du dam bao cho thi nghiém chinh xéac.
3.2.2 Nghién citu ndi dung 2 véi mé hinh xix Iy nwéc thai sau khi xi Iy bing
cong nghé bac cao AOPs qua mo hinh BAC

> Mb hinh dwoc thiét ké theo cac thong sé sau:

20

[— — — éng PVC

350
|
|
|
|

1200

650

bng truyén nuéc bién

4
AL 0000000000PO0OOO0000000000000 |

OOOOOOOOOO%OOOOOOOOOOOOOOOOOO

168

bng cing

Hinh 3.6 Hé théng xa Iy nwéc thai bang mo hinh BAC
Bdng 3.5 Bdng thong sé thiét ké mé hinh BAC
Théng sd Chiéu cao Canh Thé tich
Kich thuoc 1200 mm 150 mm 15000mi

> Thuyét minh qui trinh
Nudc thai sau khi xa Iy tir mé hinh cong nghé AOPS thi dugc thu ra bé chua.
Sau d6 n6 duoc bom qua hé théng mé hinh BAC tién hanh loc tir trén xudng. Tai
day nudc thai qua l6p than hoat tinh sinh hoc va than hoat tinh s€ loc nudc thai di
qua. Qué trinh loc tot hon nho may suc khi duoc suc tir dudi day bé 1&n. Nudc sau
khi xtr 1y duoc thu tai dng thu dat dudi day bé va dem di tién hanh phan tich céc chi
tiéu: COD, TOC, coliform, d6 mau...
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» Nguyén vat li¢u
- Nudc thai sau qua trinh xt Iy bang cong nghé AOPs.
- May bom cong suét 250N.
- M6 hinh BAC.
Than hoat tinh sinh hoc gao dira:
- Hinh dang : dang hat, mau den, kho, c6 goc canh.
- Ty trong & 25°C: 0,440 — 0,600 g/ml.
- Tinh tan trong nuéc hoac trong dung méi khac: khéng.
- Do am (Moisture): 5% - 25%.
- Do tro (Ash): 3% - 7%.
- Cuong do (Hardness): 95% tbi thiéu.
- C& hat: Kich thuéc 2,36 — 4,76 mm (mesh size 4 - 8).
- C6ng dung: Khir mau, mui, kim loai ning, cac hop chat hitu co, thudc trir
sau.
Soi do:
- Kich thuée: 2 - 5 mm.
- Cong dung: 1am Iép 16t day bé loc, 6 day Iép 16t tir 100 — 250 mm, chon
150 mm.
- Han dung: tdi thiéu 5 nim nén thay méi, dinh ky rira nguoc rira Xuoi.
- Tytrong: 1,4 kg/lit — 1,55 kg/lit.
Lép than duoc cho vao bé 1a 600 mm, xép chong Ién nhau va cé nhitng khe
ho. Duéi 16p vat lidu than ta cho 16p séi d& c6 chiéu cao h = 150 mm, cé nhiéu 15
réng. Phan trén dinh c6 ong dan nudc xubng dudi day bé, khi dugc cung cap bang
mot may suc khi va duoc phan phdi trong md hinh bang 4 da bot, duoc bb tri déu 4
bén cua bé va duoc dit sat dudi day bé. Bén trai cua bé ta thiét ké 2 van dé lay nuéc

dem di phan tich c4c chi tiéu: d6 mau, TOC, COD, coliform...
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> Thong sé van hanh
Céc thdng sb van hanh caa md hinh thi nghiém:
- Luu luong
- Thoi gian luu
» Chi tiéu giam sat
- Nhu cau oxy héa hoc (COD), mg/L
- Ham lugng Coliform, CFU/100ml
- Do mau, Abs.
- TOC, mg/L.
> Vi tri va tan suat lay mau
Vi tri 1ay mau: mau dau vao duoc lay tai bé SBR cua nha may xir Iy nudc thai
tai khu cong nghiép Séng Than 1.
Mau duoc ldy vao thoi diém tir 7h30 — 9h hing ngay va dugc chuyén vé phong
thi nghiém dé phan tich trong ngay.
3.3 Kiém soéat cac yéu té van hanh
3.3.1 Kiém soat ndng d9 ozone dw trong qua trinh thi nghiém

Trong qué trinh thi nghiém thi luong khi ozone cung cap vao md hinh Idc
nao ciing 1a cung cap du dé qué trinh phan ung xay ra tét. Vi vay, dé kiém soat
duoc néng d6 ozone du bang cach khir ozone.

3.3.2 Kiém soat qua trinh tao ra Trihalometan

Trihalometan 14 mot chét ton tai trong nuéc cap lau ngay tich tu lai s& gay
ung thu néu ta thuong xuyén tiép xdc va st dung né.

N6 duoc xac dinh la do trong qua trinh xu ly bang cong nghé AOPs thi c6
nong do ozone cap vao trong xir Iy nude thai du. Boi vi qué trinh du Oz nén tao ra
hién twong bromate (BrOs’) ma bromate thi tdc dung manh véi chét hitu co ¢6 trong
ngudn nude thi nd tao ra trinalometane (THMS).

Bromate trong nudc duoc hinh thanh khi ngudn nuéc ¢é chira bromide duoc
xt 1y bang ozone. Bromide ton tai trong nudc s& bi oxi hda thanh hydrobromite va

tiép tuc bi oxi hda thanh bromate theo cac phwong trinh phan ung sau:
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Br + O3+ H0 — HOBr+ 02+ OH (1)

HOBr + H.O — H3O" + OBr- (2)
OBr + 203 — BrOsz™ + 202 (3)
HOBr + O3 — Khong phan ung 4)

Tbc d6 phan tng cua qué trinh oxi héa hypobromite thanh Bromate ting &
pH cao. Phuong trinh (4) chung to rang, ozone khong thé oxi héa hypobromite
thanh bromate. Do d6, giam pH cua qua trinh khir tring bang ozone la mot cach
giam thiéu su hinh thanh bromate, vi pH thap hypobromite ton tai cha yéu & dang
acid

Ngoai ra, sy hinh thanh bromate con bi anh huéng boi nhiéu yéu té khac nhu
licu lugng ozone, nong do bromide, thoi gian khir tring. ..

Vi vay qué trinh kiém soét va han ché qua trinh hinh thanh bromate (BrOz)
trong qua trinh Xt Iy nudce thai chiing ta nén luu y nhu sau:

- Can c6 day dua théng sb thiét ké dinh tinh cling nhu dinh lugng va thong

tin v& tinh ning hoat déng cua ozone cho hé théng.

- Kiém soat tot lugng ozone du khi ding ozone trong xtr Iy nudc thai.

- Piéu chinh yéu té giam pH la nhiém vu cuc ky quan trong.

3.4 Phwong phap phan tich cac chi tiéu

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)



Bing 3.6 Cdc phwong phdp phén tich méu

_ _, Do chinh
STT | Chitiéu Phwong phap Pon vi Thiet bi )
xac
4500 - H* B. pH 211 pH
1 pH _ + 0,01
Electrometric Method Meter
2120
. _ Pt-Co May Hach
2 bo mau | C.Spectrophotometric <1%
(APHA) DR/2010
Method
5220 C. Closed Reflux, Tu nung
3 COD o ) mgCOD/I -
Titrimetric Method 150°C
4 Coliform TCVN 6187: 2009 CFU/100ml
May phan tich +0,01
5 TOC TCVN 5501-91 mg/L
TOC mg/L
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CHUONG 4: KET QUA VA BAN LUAN

4.1 N§i dung 1: Nghién cwu theo mé hinh cdng nghé phan &ng bac cao AOPs
(qua trinh Oz va qua trinh H202 + Og3)
4.1.1 Xac dinh cac théng sé tdi wu ctia qua trinh O3
Nudc thai dem thi nghiém c6 nong do dau vao la: TOC = 15 mg/L, COD = 87
mg/L, d6 mau (d6 hap thu mau) 0,073 Abs, nong do Coliform 4.10* CFU/100ml.
Thi nghiém 1: Xac dinh gia tri pH t6i wu.
Thi nghiém nay nham nghién ctu anh hudéng caa pH dén hiéu qua xir Iy do
mau, COD va TOC.
Hiéu qua xir Iy mau, COD va TOC duoc thé hién ¢ biéu do dudi day:

100 80%
90 70%
. 80 .
_ 60% =X
= 70 =

0, ¢
£ 60 50% ;};
8 50 40% -

Qe

30

20%
20
10 10%
0 0%

5 6 7 8 9
pH

mmm COD-vao COD-ra —e=—Hsx| COD —e=Hsx| Mau Hsxl TOC
Hinh 4.1 Biéu do thé hién sw anh hweng ciia pH dén hiéu qud xi Iy mau,
COD va TOC cua qua trinh Os,
Dua vao biéu d6 thé hién hiéu qua xu Iy trén thi qua trinh ozone déu c6 kha
nang xur ly mau, TOC va COD ¢ céc gia tri pH khac nhau tu 5,0; 6,0; 7,0; 8,0; 9,0
- Dbi véi qua trinh xir Iy COD thi ¢ gié tri pH thap thi hiéu qua xir ly cua né 1a
khé thap dién hinh nhu tai pH = 5,0 hiéu qua xu ly COD chi dat 35% hay pH = 6,0
hiéu qua xu ly COD dat khoang 42%. Con dbi véi pH = 7 thi kha nang xu Iy nay
trong dbi dat hiéu qua trung binh 1a 54%. Vi pH = 8 hiéu qua xtr 1y ting 1én dang
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ké 1a 70%. Tai pH = 9 thi hiéu qua xtr Iy COD c6 giam xudng chut it nhung van
con cao hon cac pH = 5,0; 6,0; 7,0 va hiéu qua dat duoc 65%.

- Dbi voi qué trinh xir Iy ¢6 mau thi hiéu qua xt ly thé hién cé chat rd rang
hon d6i véi hiéu qua xir Iy COD tai cc gia tri pH khac nhau. Tuong tu nhu qua
trinh x&r Iy COD tai pH = 5 hiéu qua xir Iy mau dat 40%; pH = 6 1a 45% thap hon
nhiéu so véi céc gia tri pH con lai nhu: pH = 7 hiéu qua xt Iy dat dugc 14 63%, pH
=8 1a 75% va pH = 9 c0 giam hon chit it so véi pH = 8 nhung no6 van con I6n hon
cac gia tri pH con lai va hiéu qua dat duoc 68%.

- TOC dat cao nhat tai gia tri pH = 8 la 66,6% cao hon cac gia tri pH = 5; 6; 7;
9 hiéu qua xir 1y dat duoc lan luot 1a 33,3%:; 40%; 53,3%:; 60% ( Xem & bang P.A-
1, phu luc A)

- pH dau ra cua gia tri pH dau vao pH =8 lapH =7,6

Vi vay, vai hiéu qua xir Iy @6 mau, COD va TOC trong nudc thai cdng nghiép
tai cac gia tri pH khac nhau thi ta thay rang: trong méi trudng diéu kién acid con
duong oxi hoa tryc tiép bang phan tir ozone 1a chi yéu nhung con duong nay xay ra
tuong d6i cham, con trong diéu kién gié tri pH cao thi lai tao méi trueong thuan loi
cho qué trinh tao géc “OH va hiéu qua oxi hoa dugc nang cao.

Do d6 tai gia tri pH = 8 hiéu qua xir Iy COD dat cao nhét 1a 70%, mau dat
khoang 75% va TOC dat khoang 66,6%. Vi vay ta chon pH = 8 lam pH t6i uu tiép
tuc cho céc thi nghiém sau.

Thi nghiém 2: Xac dinh thoi gian tiép xuc khi tdi wu cua mo hinh hé ozone.

Thi nghiém nay nham nghién ciru sy anh huéng cua thoi gian tiép xtc khi dén
hiéu qua xu Iy d6 mau, COD va TOC.

Két qua xtr ly mau, COD va TOC dugc thé hién tai biéu d6 sau:
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100 90%
80%

80 70%
—~ 60% <=
1 &~
S 60 50% =
E 40% =
n 40 N
o 30% g
© 95 20% =

10%

0 0%

20 40 60 80 100

Thoi gian (phut)
mmm COD-vao COD-ra =e=Hsx| COD =e=Hsx| Mau Hsxl TOC

Hinh 4.2 Biéu do thé hién sw danh hwéng cua thoi gian tiép xic khi dén higu qud
xi Iy dp mau, COD va TOC cua qua trinh Os,
Duwa vao qué trinh thuc hién thi nghiém cia md hinh hé ozone véi pH téi wu 1a
8. Thoi gian thuc hién thi nghiém duoc thay d6i tir 20; 40; 60; 80; 100 phit. Va
hiéu qua cho ta thay trong céc khoang thoi gian khac nhau thi hiéu qua xir Iy cua
md hinh cho céc két qua thay d6i khac nhau vé hiéu qua xir ly mau, COD va TOC
nhu:

- Pbi véi hiéu qua xt ly COD thi tai khoang thoi gian 20 phat dau hiéu qua xu
ly dat duoc twong ddi cao 1a 75%, twong ty ting thoi gian suc khi 1&én 40 phdt thi
hiéu qua xir Iy cling dat dugc 75%. Nhung khi tang thoi gian 1én 60 phat hiéu qua
xt ly COD c6 giam xudng con 65,5%, 80 phut 1a 62%, twong tu tiép tuc ting thoi
gian syc 1én 100 phut thi hiéu qua xu ly giam xudng dang ké so véi 20 phut va 40
phut con 62%.

- Pbi véi qué trinh xir Iy mau caa hé ozone tng véi céc thoi gian khac nhau thi
két qua dat duoc 1a khac nhau. Vi du nhu: tai 20 phut dau hiéu qua xt 1y dat duoc
tuong dbi cao khoang 78%, twong ty ¢ thoi gian 40 phat va 60 phut thi hidu qua xu
ly cta 2 khoang thoi gian nay nhu nhau va dat dugc 75%. Nhung khi ta tang thoi
gian tiép xtc khi 18n 80 pht thi hiéu qua xt Iy giam mot cach dang ké so véi nhiing
thoi gian trude chi dat duoc 63%, tiép tuc ting thoi gian tiép xuc khi 1én 100 phut

thi hiéu qua xir 1y cao hon han két qua dat duoc 13 80%.
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- Hiéu qua xtr Iy TOC cao nht tai thoi gian suc khi 12 20 phat dat 73% cao hon
cac khoang thoi gian 40; 60; 80; 100 phat lan luot 1a: 66,6%; 60%:; 56,6%:; 56,6%.
(Xem ¢ bang P.A-2, phuc luc A).

Tom lai qua cac két qua dat duoc trong céc thi nghiém trén cho ta nhan xét mot
cach tong quan hon vé su thay d6i cac khoang thoi gian tiép xdc khi khac nhau s&
anh huong dén qua trinh xtr Iy va hiéu qua xir Iy khac nhau.Vi du nhu: vai thoi gian
tiép xuc khi 12 20 phat higu qua xir Iy TOC dat gid tri cao nhat 1a 73%, COD dat gia
tri cao nhat véi 75%. Véi hiéu qua xir Iy ¢6 mau dat cao nhat 80% thoi gian 100
phut. Nhung trong khoang thoi gian xur ly 1a 20 phat cé hiéu qua dat dugc la 78%.
Do d6, ta thady mot su chénh léch twong d6i nho vé hiéu qua xir Iy d6i véi hai
khoang thoi gian cach xa nhau la rat I6n. Vi vay dé chon duoc thoi gian tdi uu ngoai
két qua xu 1y ra ta con dya vao tinh kinh té ciia né nhu: thoi gian cang dai thi tén
kém dién I6n, ton hoa chat...

Do d6 thoi gian tdi wu nhat cua qué trinh xét thoi gian tiép xuc khi toi wu 1a thoi
gian 20 phut va tiép tuc thuc hién thi nghiém sau.

Thi nghiém 3: Xac dinh ndng do ozone ti wu cap vao qua trinh.

Thi nghiém nay nham khao sét sy anh huéng caa nong do ozone cung cip vao
trong qua trinh thi nghiém dén hiéu qua xu Iy d6 mau, COD va TOC...

Do thi dudi day thé hién hiéu qua xir ly cia mé hinh qua cac thi nghiém ta thay
rang, khi thuc hién trong méi truong gia tri pH ti wu 1a 8, thoi gian suc khi toi uu 1a
20 pht va véi cac nong do ozone cap vao khéac nhau thi cho ta hiéu qua xu Iy mau,
TOC va COD khac nhau, dién hinh nhu:
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100 90%
90 80%
~ & 70%
> 10 60% =
£ 60 S
g 50% o
0O 50 =
8 40 40% @
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20 20%
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Nong Do (mg/L)
mmm COD-vao COD-ra —e—=Hsx| COD —e—Hsx| Mau Hsxl TOC

Hinh 4.3 Biéu do thé hién sw anh hweng ciia nong dp ozone dén higu qud xi Iy
mau, COD va TOC c#a qua trinh Os,

- Dbi voi hieu qua xir Iy COD véi cac nong d6 ozone dau vao khac nhau thi
cho ta hiéu qua xtr ly khac nhau vi dy nhu: tai ndng do ozone dau vao 1a 7,36 mg/L
thi hiéu qua xir Iy dat dugc 13 68%, tuong tu ndng d6 0zone cap vao 1a 14,72 mg/L
hiéu qua xtr ly dat 70%, ta tiép tuc ting ndng d6 ozone dau vao lan luot 13 22,08
mg/L va 29,44 mg/L thi hiéu qua xt ly twong d6i kha cao déu dat 75%, nhung khi
ting ndng do ozone cip vao md hinh 18n 36,8 mg/L thi hiéu qua xir ly COD c6 sy
thay doi va co xu huéng giam xuéng nhung khoéng déng ké hiéu qua dat duogc la
70%.

- Pbi vai hidu qua xi ly mau véi cac ndng do ozone cap vao khac nhau thi
hiéu qua xt Iy ctia n6 co su 1d rang hon d6i vai hiéu qua xtr Iy COD vi du nhu: khi
nong d6 ozone dau vao 1a 7,36 mg/L thi hiéu qua xt ly dat duoc 1a 63%, tuong tu
tai ndng do ozone cap vao md hinh 1a 14,72 mg/L thi hiéu qua dat duoc 1a 75%, tiép
tuc ting thém ndng d6 ozone dau vao 1én 22,08 mg/L hiéu qua xtr ly dat duoc 1a
83,5% tuong ddi cao hon hai ndong do trwéc, nhung khi ting thém nong do ozone
dau vao 1én 29,44 mg/L thi két qua thu duoc lai giam hon so v6i ndng do trudc két
qua dat duoc 1a 72%, tiép tuc ting thém ndng do ozone dau vao lén 36,8 mg/L thi

hiéu qua xtr ly ciing chi dat 72%.
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- Hiéu qua xir Iy TOC dat cao nhat 1a 73% tai nong d6 ozone dau vao la 22,08
mg/L, hiéu qua & ndng d6 nay cao hon cic ndng do con lai nhu 7,36; 14,72; 29,44;
36,8 mg/L va hiéu qua xu ly dat duoc lan lugt 12 66,6%; 70%; 72%:; 66,6%. ( Xem
o bang P.A-3, phu luc A)

Do d6, tir nhitng két qua dat duoc tir nhirng thi nghiém trén cho ta két luan
rang: Khi ting ndng d6 khi ozone cung cap vao qué trinh thi nghiém thi hiéu qua xir
ly mau, COD va TOC ciing ting theo dén mot gigi han thi hiéu qua xu ly 1a cao
nhat dién hinh nhu tai ndng d6 ozone cap vao mé hinh 1 22,08 mg/L cho hiéu qua
xu 1y dbi voi mau cao nhat 1a khoang 83,5%, COD la khoang 75%, TOC la 73%
nhung sau d6 hiéu qua lai giam xudng khi ta ting thém ndéng d6 ozone dau vao.
Piéu d6 chiing t6 rang nong do khi cap vao tang (ttc 1a Iuu luong suc khi 16n) s&
sinh ra nhiéu bot khi lam tang tan suat va cham va ching két hop lai véi nhau tao
thanh mot cham bot khi 16n 1am giam dién tich bé mat tiép xdc va kha nang khéch
tan, dan dén giam ozone hoa tan két qua 1a giam hiéu qua xir ly. Ngoai ra viéc thay
d6i ndng @6 khi cp vao lam tang téc do x4o tron, 1am giam thoi gian tiép xUc gitra
pha khi va pha long dan dén kha niang khéch tan cua khi O3 vao trong nudc giam.
D6 ciing chinh 13 nhitng Iy do tai sao ta chon néng d6 Os cip vao qua trinh thi
nghiém 1a t6i wu. Vi vay dya vao nhiing dan ching va hiéu qua xir ly trén ta chon
nong d6 t6i wu ctia Oz cap vao 1a 22,08 mg/L.

4.1.2 Xac dinh cac thdng sé toi wu ciia qua trinh oxi hoa bac cao hé H.0: +
O3

Nudc thai dem thi nghiém c6 nong do dau vao 1a: TOC = 15 mg/L, COD = 87
mg/L, d6 mau (d6 hap thu mau) 0,073 Abs, nong do Coliform 4.10* CFU/100ml.

Thi nghiém 1: Xéc dinh gié tri pH tdi vu cta qua trinh H,0; + O3

Thi nghiém nay nham khao séat su anh huéng cia pH dén hiéu qua xir 1y do
mau, COD, TOC...cua qué trinh H202 + O3

Két qua xu Iy d6 mau, COD va TOC duoc thé hién ¢ biéu d6 sau:
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90 90%
80 80%
70 70%
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50 50%
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10 10%

0 0%
5 6 7 8 9

pH
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Hi

Hinh 4.4 Biéu do thé hién sw anh hweng ciia pH dén higu qud xi Iy d¢ mau,
COD va TOC ciia h¢ H202 + O3
Dua vao biéu do thé hién hiéu qua xa ly mau, COD va TOC cuaa hé H202 + O3
thi kha nang xtr ly cta né ¢ cac gia tri pH khac nhau tr 5,0; 6,0; 7,0; 8,0; 9,0 duogc
thé hién nhu sau:

- Dbi voi hiéu qua xt ly COD: tai gia tri pH = 5 hiéu qua xu 1y dat duoc Ia
40%, véi pH = 6 hiéu qua xir Iy c6 ting nhung khong déng ké va dat duoc khoang
45%, tiép tuc tang gi4 tri pH 1én pH = 7 thi hiéu qua xu 1y ciing ting theo va dat
60%, tuong tu tai gia tri pH = 8 thi hiéu qua xur ly van ting mot cach déu dan va két
qua dat duoc 1a 75% nhung khi dén pH = 9 thi hiéu qua xir ly lai khong ting nira ma
giam bat ngo chi con 70% nhung két qua nay van con cao hon cac khoang pH =
5,0;6,0va 7,0.

- Ddi véi hidu qua xir Iy mau caa hé so véi hiéu qua xa ly COD thi hiéu qua
ctia nd ¢6 rd rang hon cu thé nhu: tai gia tri pH = 5,0 hiéu qua xu ly mau dat duoc 1a
50,7%, tuong tu tang gia tri pH Ién pH = 6,0 hiéu qua xir 1y c6 tang nhung khong
dang ké chi dat 52%, tiép tuc tang gia tri pH 1én pH = 7 thi hiéu qua xu ly mau ciing
ting theo két qua dat duoc 1a 72,6%, tuong tu tai pH = 8 thi hiéu qua xir ly van tiép
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tuc tang va két qua dat duoc 1a 87,7% nhung khi ting gia tri pH Ién pH = 9 thi hiéu
qua xu ly ¢ su giam nhe hon so voi pH = 8 két qua dat duogc 1a 86%.

- Ddi vai hiéu qua xir Iy TOC dat hiéu qua xu ly cao nhat tai gia tri pH = 8 1a
73% cao hon cac gia tri pH = 5; 6; 7; 9 hiéu qua xt Iy lan luot 12 40%; 43%; 60%;
70%. (Xem & bang P.A-4, phu luc A).

- Giatri pH dau ra tng véi gia tri dau vao pH = 8 la pH = 7,4.

Véi nhitng két qua dat duoc tir cac thi nghiém & céac gié tri pH khéac nhau thi
S0 vai hiéu qua xir ly cta qua trinh Os riéng biét thi hiéu qua xu ly cua qua trinh
H202 + Oz cao hon han vaéi ly do trong qué trinh peroxone su c6 mat caa H202 da
lam gia tang ddng ké qua trinh tiéu thu va phan huy ozone 1am cho sy chuyén hda
ozone tir pha khi sang pha long dugc ting cudng hon dang ké. Su c6 mat cua H202
dugc xem nhu lam tac dung khoi mao cho sy phan huay ozone thdng qua ion

hydroxit HO2™ theo phuong trinh dudi day:

H.0, = HOz + H* @)
HOz + Os = O3 + HO; 2)
Tao OH tir Og

O3 + H" = ‘HOs (3)
HOs = OH +0; (4)
Tao goc ‘OH tir HO,

HO, & H* + Of (5)
‘O + 03 = 03+02 (6)
0s + H* = HOs (7)
HOs = OH + O 8)

Tong hop cac phuong trinh ta cé:
H,0; + 203 = 20H + 30; 9)
Ngoai ra khi thyc hién thi nghiém thi trong moéi truong acid nhu pH = 5,0; 6,0
trong diéu kién nay con duong oxi hoa truc tiép bang phan tir ozone 1a chu yéu
nhung con dudng nay Xxay ra twong ddi cham va hiéu qua khdng cao 1im cho nén

khong 14 t6i wu duge. Con ddi véi trong mdi trudng pH cao thi thuan loi cho viéc
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hinh thanh géc ‘OH va hiéu qua xt 1y dugc nang cao hon. Nhung khi ting pH cao
qua s& dan dén can bang cua bicacbonat - cachonat s& chuyén dich theo huéng tao
thanh cacbonnat 1 nhitng chat khir cac gbc -OH gay bat lgi cho phan tng oxi hoa
bac cao hiéu qua xir Iy khong tang nita d6i khi di theo chiéu hudng giam. Vi du nhu
& pH = 8 thi hiéu qua xir ly mau, TOC va COD cao hon so v&i cac gia tri pH con lai
mac du diéu kién thi nghiém nhu nhau nhung khac gia tri pH.

Do d6 cin ctr vao cac diéu kién trén thi gia tri pH = 8 1a pH t6i wu nhét, dat
hiéu qua xtr ly cao nhat trong tat ca céc gia tri pH dem 1am thi nghiém va tién hanh
lam thi nghiém tiép theo.

Thi nghiém 2: Xéc dinh thoi gian tiép xtc khi téi wu cta hé H202 + Os.

Thi nghiém xéac dinh thoi gian tiép xtc khi téi vu nay nham khao sat sy anh
huéng cua thoi gian suc khi dén hiéu qua xu 1y do mau, COD, TOC...

Két qua xtr ly ¢6 mau, COD va TOC tai cac thoi gian tiép xtc khi khac nhau

duoc thé hién & biéu db sau:

100 100%
90 90%
80 80%
J X
> =
£
0
Q h 8
O T

70 70%
60 60%
50 0%
40 40%
30 30%
20 20%
10 10%
0 0%
20 40 60 80 100

Thaoi gian (phut)
mmm COD-vao COD-ra —e=—Hsx| COD —e=—Hsx| Mau Hsxl TOC
Hinh 4.5 Biéu dé thé hign sw dnh hwéng cia thoi gian suc khi dén higu qua xir ly
mau, COD va TOC cuia hé H.0;, + O3,
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Dua vao biéu do thé hién hiéu qua xt 1y d6 mau, COD va TOC trong c4c
khoang thoi gian khac nhau tir 20; 40; 60; 80; 100 phdt thi hiéu qua xu Iy duogc thé
hién nhu sau:

- Ddi véi hiéu qua xir Iy COD trong hé H20, + Os thi tai thoi gian suc khi 1a
20 phit hiéu qua xir 1y dat duoc twong dbi cao khoang 78%, twong tu ta ting thoi
gian suc khi 18n 40 phat thi hiéu qua xi ly ciing 1a 78% so vai khoang 20 phit dau,
nhung khi tang thoi gian suc 1én 60 phut thi hiéu qua xi Iy cia n6 co chdt giam
nhung khong dang ké va dat dugc 1a 75%, tiép tuc véi thoi gian suc khi 1a 80 phat
thi hiéu qua xu Iy lai giam hon nhiéu so véi cac khoang thoi gian trugc chi con
68%, khdng nging ¢ d6 ta tiép tuc ting thoi gian suc 1&n 100 phat hiéu qua xu ly
giam mot cach dang ké chi con 62%.

- Pbi vai hidu qua xar ly mau caa qua trinh nay dugc thé hién nhu sau: vai thoi
gian suc khi la 20 phat hiéu qua xu ly mau kha cao dat 93%, twong tu thoi gian suc
khi 40 phut hiéu qua xir ly cling la 93%, nhung khi tang thoi gian suc khi Ién 60
phut thi hiéu qua lai giam con 86%, tiép tuc thai gian suc khi duoc ting 18n 80 phut
thi hiéu qua xtr Iy mau tiép tuc giam nhung khong dang ké lam con 83,5% va thoi
gian suc khi la 100 phat hiéu qua xur ly cting la 83,5%.

- Pdi vai hiéu qua xtr Iy TOC dat gia tri cao nhat 12 78% ¢ thoi gian suc khi 1a
20 phut cao hon hiéu qua xtr ly cua c&c khoang thoi gian khac nhu: 40; 60; 80; 100
phut va hiéu qua xir Iy 1an luot 12 76,6%; 73,3%; 66,7%; 60%. (Xem & bang P.A-5,
phu luc A)

Vi vay théng qua cac két qua trén véi pH = 8 12 tdi wu va cac khoang thoi gian
tiép xdc khi khac nhau thi cho ta biét thoi gian suc khi cang cao thi hiéu qua xir ly
mau, COD va TOC cua hé c6 xu hudng giam néu ting thi khéng dang ké. Véi két
qua dat duoc tir cac thi nghiém trén thi hiéu qua xu Iy TOC trong 20 phut dau 1a cao
nhat véi 78%, hiéu qua xtr Iy mau cao nhat ¢ thoi gian 20 va 40 phat 1a 93%, hiéu
qua xtr ly COD dat cao nhat 1a 78% tai thoi gian 20 va 40 pht cao hon han so véi
cac thoi gian con lai. Nhung khi chon thoi gian ti vu ctia qué trinh khong chi xét

vé hiéu qua xt Iy cua hé ma ngoai ra con xét vé nhiéu khia canh khac nhu thoi gian
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suc khi dai thi hoa chat sir dung nhiéu, nang luong tiéu thu 16n...Cho nén thoi gian
t6i wu nhat duoc chon mang lai hiéu qua nhat, t6i wu nhét 1a khoang thoi gian 20
ph(t va tién hanh 1am thi nghiém tiép theo.

Thi nghiém 3: Xé4c dinh nong d6 ozone t6i wu cap vao hé H20; + O3

Thi nghiém nay duoc thuc hién nhim khao sét sy anh hudng cua nong do Os
cap vao hé H202 + O3 dén hiéu qua xir Iy mau, COD, TOC va coliform.

Hiéu qua xur 1y d6 mau, COD va TOC cua hé tai cac ndng do khac nhau duogc
thé hién trén biéu do sau:

100 100%

90 /‘> 90%

80 80%
70 70%
7.36 14.72 22.08 29.44 36.8
Nong P (mg/L)

60 60%
50 50%
mmm COD-vao COD-ra =e=Hsxl COD =e=Hsx| Mau Hsxl TOC

40 40%
30 30%
20 20%
10 10%
0 0%

Hiéu Suit (%)

COD (mg/L)

Hinh 4.6 Biéu do thé hién sw anh hweng ciia nong dp Oz dén higu qud xi 1y
mau, COD va TOC cia qua trinh H202 + O3,
Duwa vao biéu db thé hién hiéu qua xir Iy mau, COD va TOC cua hé qua céc thi
nghiém véi ndng d6 Ozone dau vao khac nhau thi hidu qua xt ly thé hién nhu sau:

- Pbi véi hieu qua xir ly COD & ndng d6 dau vao khéac nhau thi: tai nong do
thir nhit ty 16 H202/03 = 3,68/7,36 cho vao thi hiéu qua xir Iy 1a 70%, tuong tu ta
tang nong do ozone lén thi ty 1é H.02/03 = 7,36/14,72 hiéu qua xir ly COD tang lén
77%, tiép tuc ting ndong do ozone dau vao 1én lan luot theo cac ty 16 H.02/03 12
11,04/22,08 va 14,72/29,44 thi hiéu qua xir Iy dat duoc 1a twong ddi cao voi 87%

hiéu qua, tuy nhién tiép tuc ting néng do dau vao cua ozone 1én nira va ty Ié
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H.0./03 = 18,4/36,8 thi hiéu qua xir Iy giam hon so véi cac ndng do trude két qua
dat duoc la 77%.

- Pbi véi hiéu qua xt Iy mau & cac ndong do ozone dau vao khac nhau thi duoc
thé hién nhu sau: voi néng d6 ozone dau vao tng véi ty & ndng do H202/03 =
3,68/7,36 thi hiéu qua xu 1y dat duoc la kha cao véi 78%, tuong tu khi taing thém
nong d6 Oz ung Vvai ty 1& ndng do H.0./03 = 7,36/14,72 thi hiéu qua xir ly tiép tuc
tang 1én va dat 89%, tiép tuc ting nong do ozone dau vao Gng véi ty 1é nong do
H202/03 = 11,04/22,08 thi két qua dat duoc 14 rat cao 95%, tuy nhién van tiép tuc
taing nong d6 ozone dau vao Gng voi ty 1& H02/03 = 14,72/29,44 va H202/03 =
18,4/36,8 thi hiéu qua xir Iy mau lai khong ting nita ma theo huéng nguoc lai két
qua dat dugc giong nhau déu 1a 87,7%.

- Ddi véi hiéu qua xu ly TOC tai ty 18 nong d6 H202/03 = 11,04/22,08 dat hiéu
qua 12 88% cao hon tit ca cac nong do con lai nhu: H202/03 = 3,68/7,36; H202/03 =
7,36/14,72; H202/03 = 14,72/29,44; H,0,/03 = 18,4/36,8 va hiéu qua xir 1y dat duoc
lan luot 12: 70%:; 76,7%:; 84,6%; 74,6%. (Xem & bang P.A-6, phu luc A)

- Pbi véi hidu qua xir ly coliform tai pH = 8, thoi gian suc khi t6i vu 20 phut
va nong do ozone dau vao theo ty 1¢ H,0./03 = 11,04/22,08 thi nong do coliform
con lai 1a 1,3.10® CFU/100ml va hiéu qua xu 1y dat khoang 96,7%.

Vi vay dé chon duoc nong do ozone tdi uu thi ta phai dua vao hiéu qua xu ly
ctia n6. Nghia 1a tai ndng do O3 dau vao ung véi ty 16 H20,/03 = 11,04/22,08 hiéu
qua xu ly cao nhat cia d6 mau 1a 95%, COD la 87%, TOC la 88%, coliform la
96,7% s0 VGi cac nong do con lai. Noi cach khéc 1 khi ta ting ndng do 1én mot mic
nao do6 thi dat hiéu qua xtr ly la cao nhat nhung khi muédn ting thém nong d6 ciia nd
lén nira thi hiéu qua xir ly khéng chénh léch nhau nhiéu cé khi ting theo hudng
nguoc lai luc d6 chi c6 H202 va Oz cung cap nhiéu ma thdi. Ngoai ra néu nhu ta
cung cap khong du nong do xir Iy thi hi¢u qua khong cao 1 hién nhién nhung khi
cung cip nong do qua nhiéu tgi mic du thi ciing giéng nhu Oz khi luong khi cung
cip vao cao thi 1am ting toc d6 x40 tron, lam giam thoi gian tiép xdc gitra pha khi

va pha long dan dén kha niang khéch tan khi Oz vao trong nuéc giam. Twong tu néu
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tang ham lwong khi cung cap thi luu lugng suc khi 16n s& sinh ra nhiéu bot khi Ién
lam ting tan suat va cham va ching két hop lai véi nhau tao thanh mét chum bot
khi I6n 1am giam bé mat tiép xtc va kha nang khéch tan dan dén giam nong do Os
hoa tan. Twong tu néu ndng do Oz cao ciing ddng nghia nong do H20; ting dé
chuyén can bang bicacbonat — cacbonat sang cacbonat Iam giam hiéu qua xu ly.
Cho nén can cir vao két qua dat dugc va nhitng dan chang trén thi nong d6 téi uu
phu hop véi diéu kién H202/03 mang lai hiéu qua cao nhat 1a 11,04/22,08.

4.1.3 So sénh hi¢u qua xir ly cida 2 mé hinh 2 h¢ Oz va H20, + O3

- Thi nghiém tong quét caa hé H20, + O3 sau khi tim ra cac théng s6 toi wu:
pH = 8; thoi gian tiép xuc khi 12 20 phit; ndng d6 ozone cap vao qué trinh @ng véi
diéu kign H202/03 = 11,04/22,08.

- Thi nghiém tong quat cua hé Os khi biét dwoc céc thong sé ti wu: pH = 8;
thoi gian tiép xudc khi 1a 20 phat; ndng d6 ozone cip vao qua trinh 12 22,08 mg/L.

- Hiéu qua xu ly mau, COD va TOC dat duoc tir 2 thi nghiém tong quét véi

nhitng théng sé tdi uu duoc thé hién trén biéu d6 sau:

100% 95.00%
0,
90% 87% 84% 88%
_80% 75% 73%
= 70%
<= 60%
Z
= 50%
<QDe
E 40%
30%
20%
10%
0%
Hsxl COD Hsxl Mau Hsxl TOC
m O3 mEH202 + O3

Hinh 4.7 Biéu do so sanh hiéu qud xi Iy nwéc thdi

cua hai moé hinh h¢ Os va h¢ H202 + Oz,
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Tur nhitng théng sb thé hién rd rang hiéu qua xa Iy ¢6 mau, COD va TOC cua
2 qué trinh & biéu d6 trén thi ta thay rang qua trinh H202 + O3 cho ta hiéu qua xir ly
cao hon qua trinh O3 riéng biét. Vi du nhu: tai qué trinh Os thi hiéu qua xu ly mau
la 83,5%, COD la 75%, TOC la 73% con d6i vai qua trinh H202 + Oz hiéu qua xu ly
dé mau la 95%, COD la 87%, TOC la 88%. Ngoai ra, hiéu qua xi ly Coliform con
lai sau qua trinh H202 + O3 la 1,3.10° CFU/100ml dat 96,7%. Vi vay dya vao céc
két qua tim duoc tir cac thi nghiém thi qué trinh hé H202 + O3 ¢d hiéu qua Xt Iy troi
hon qua trinh Og riéng biét cho nén duoc chon dé két hop vai md hinh BAC va tién
hanh thuc hién noi dung tiép theo.

Bdng 4.1 Néng dp ozone sir dung cia 2 qua trinh Oz va H20.+ O3

Osban dau | Oz phanang | O3 duw trong Hiéu suat sir
Hé (mg/L) (mg/L) binh hap thu | dung Os (%)
(mg/L)
7,36 6,59 0,77 89,6
1,72 12,5 2,22 85
O3 22,08 19,6 2,48 89
29,4 26,4 3,04 89,8
36,8 27,97 8,83 76
7,36 6,56 0,8 89
14,72 13 1,72 88
H202 + O3 22,08 19,76 2,32 89,5
29,44 25,9 3,54 88
36,8 27,8 9 75,6

4.1.4 Panh gia cac yéu t6 anh hwéng dén qua trinh cong nghé AOPs
pit:
- Zilagia tri pH téi wu.
- Z» lathoi gian tiép xtc khi téi vu.

- Zslandng do ozone cap vao toi uu.
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- ;1 la hiéu suat xu Iy COD (ycop).
- ;2 1a hiéu suat xt Iy mau (Ymau).

» Qua trinh oxi hoa bac cao hé Os:

Phuong trinh hoi quy theo hiéu suat xir Iy COD (xem & phu luc D).

y, = 22592 + 45857, — 2,405, +12,98Z, ~1,4Z,Z, +0,074Z,Z, —0,24Z?

Phuong trinh hoi quy theo hiéu xuat xir Iy mau (xem & phu luc D).

y, = 230,635+ 47,682, —2,595Z,, +13,595Z, —1487,Z, +0,078Z,7, — 0,252
Két luan:
Tai cac gia tri pH, thoi gian tiép xuc khi va ndng d6 ozone cip vao téi wu cho
ta két qua sau:

- Hiéu qua xt ly COD va d§ mau trong nudc thai cong nghiép: pH= 8, thoi
gian tiép xtc khi 1a 20 phut, ndng d6 ozone cip vao qué trinh 12 22,08 mg/L: ycop =
75%, Yimau = 83,5%.

- Ngoai ra xir ly COD va d6 mau trong nudc thai cong nghiép bang phuong
phap oxy hoa bac cao ¢ hiéu qua cao dugc dic trung boi 2 phuong trinh ycop va
ymau.

- Hai phuong trinh nay thé hién sy anh huéng cua cac yéu td pH, thoi gian va
nong d6 Os dén hiéu qua xir ly COD, hiéu qua xu ly d6 mau.

- Dua vao cac hé sé ma ta thay rang yéu té lam ting hiéu qua xt 1y d6 1a pH
va nong do ozone. Con yéu té kiém ham qua trinh xir ly d6 1a yéu t6 thoi gian.

- Ngoai ra, su c6 mit cua hé s6 bis d6 1a su két hop pH va nong do ozone cap
vao sé lam giam hiéu qua xu ly mau va COD.

- Bén canh d6 su c6 mit cua hé sé bas chung to ¢6 su qua lai két hop 1an nhau
cua 2 yéu td thoi gian va nong do ozone 1am ting 1én hiéu qua xu ly caa hé.

Tuy nhién trén thuc té khong c6 mot nghiém chung nao cho ca hai phuong
trinh dé dat duoC ycop Max, Yma max ma chi tim nghiém thoa hiép (Z1, Z», Z3) dé

CAc gia tri y1, Y2 gan Ycop Max Va Ymau max
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» Qua trinh oxi hdéa bac cao h¢ H2O2+ O3
Phuong trinh hoi quy theo hiéu suat xir ly COD (xem ¢ phu luc D).
;\/1 =-247,05+49,477, -2,58Z7,+14,07Z,-152,7Z, +0,078Z,Z, —0,26232
Phuong trinh hdi quy theo hiéu suat xir Iy mau (xem & phu luc D).
y, =—273,36+57,832, 3157, +15,62Z, —1.762,Z, +0,095Z,7, — 0,207
Két luan:

Tai cac khoang gia tri pH, thoi gian tiép xuc khi, ndng do ozone cap vao qua
trinh téi wu két qua thu duoc Ia:

- Hiéu qua xa ly COD va mau trong nuéc thai vai pH = 8, thoi gian tiép xtc
khi 12 20 ph(t, ty 1& ndng d6 cua hé Ha02/03 = 11,04/22,08 13 ti vu thi hiéu qua xir
ly dat dugc la: ycop = 87%, Ymau= 95%.

- Qua trinh xtr ly COD va d6 mau trong nudc thai bang phuong phap oxy hoa
bac cao c6 hiéu qua kha cao dugc dac trung boi 2 phuong trinh ycop Va Ymau.

- Hai phuong trinh nay thé hién sy anh huong cia cac yéu té gia tri pH, thoi
gian tiép xuc khi va nong do O3 cap vao dén hiéu qua xir ly COD va d6 mau. Trong
d6 yéu to thoi gian 1a kiém ham qua trinh xir ly do mang hé sé am. Con 2 yéu t6 gia
tri pH va ndng d6 ozone cip vao qua trinh thi ting hiéu qua xa ly mau va COD.

- Ngoai ra, sy c6 mat cua hé s6 biz d6 1a su két hop giira pH va nong do s& 1am
giam hiéu qua xu ly mau va COD.

- Bén canh d6 su c6 mat cua bys chitng to ¢6 sy qua lai két hop 13n nhau cua 2
yéu t6 thoi gian va nong do 1am tang 1én hiéu qua xu ly caa hé.

Tuy nhién trén thyc té khdng c6 mot nghiém chung cho ca hai phuong trinh dé
dat duoC Ycop Max, Ymau Max ma chi tim nghiém thoa hiép (Z1, Z2, Zs) dé cac gia tri
Y1, Y2 §an Ycop Max Va Ymau Max.

4.2 N§i dung 2: Nghién ctru qua trinh xir ly nwoc thai sau qua trinh xi ly bac
cao bing cong nghé AOPs (H20: + Os) két hep véi md hinh BAC

Nghién ctiru nay nham khao sat hiéu qua xu Iy nudc thai caia md hinh BAC véi
ngudn nudc thai dau vao 1a sau qué trinh xu 1y bac cao cua hé (H202 + O3) dé danh

gia hiéu qua xu ly cia mé hinh BAC vai cac chi tiéu: d6 mau, COD, TOC, colifom.
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Thi nghiém dwgc thuc hién vai 3 tai trong 1a: 2; 3; 5 m/h dé tim ra tai trong tdi
wu nhat.
Cac thong sé chi tiéu nudc thai dau vao cia md hinh BAC:
- Nudc thai duoc 1ay sau qué trinh xt ly bac cao caa hé H202 + O3,
- pH=8.
- COD dau vao 15- 20 mg/L.
- TOC dau vao 12 2 — 2,5 mg/L.
- Do mau 0,005 - 0,008 Abs.
- Coliform dau vao I 1,3.10° CFU/100ml.
Thi nghiém 1: Thi nghiém dugc thuc hién vai md hinh tai trong 1a 2 m/h.
Thi nghiém nay duoc thuc hién veéi tai trong 2 m/h trong vong 7 ngay lién tiép

va két qua thu duoc qua cac ngay 4; 5; 6; 7 duoc thé hién & bicu d6 sau:

100 99%

90 98%

80 97% c\?
T 70 %% =
2 6o 95% S
= *
— 50 94% =
a) S
o 40 93% i
O 30 92%

20 91%

10 I I I 90%

0 89%

4 5 . 6 7
Ngay

mmm COD-DPau vao mmm COD-Ra COD-Ra BAC
=e—Hsx| COD =o—Hsx| TOC Hsxl Mau

Hinh 4.8 Biéu dé thé hién hiéu qud xi Iy mau, COD va TOC
vai tdi trong 2 m/h md hinh BAC.
Dua vao két qua thé hién trén biéu dd cho ta thay riang hiéu qua xir Iy mau,
COD va TOC caia md hinh BAC véi tai trong 2 m/h thi két qua dat dugc:
- Déi vé6i qué trinh xt Iy COD thi hiéu qua xur Iy cia mé hinh két hop 1a khé
cao va dat hiéu qua cao nhat khoang 96,5% thu ¢ ngay tha 6 va 7 va hiéu qua thap

nhat 1a 92% thu & ngay 4, con ngay tht 5 hiéu qua cta né dat 94%.
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- Péi voi hiéu qua xir Iy d6 mau thi hiéu qua xir ly cua né twong déi nhau
khong c6 su chénh léch nhiéu vé hiéu qua xu Iy va dat hiéu qua cao nhat 12 98% tai
cac ngay 6 va 7, hiéu qua xtr Iy mau thap nhat ¢ cac ngay tha 4 vaéi 94%, con ngay
thir 5 12 95%.

- Déi voi TOC hiéu qua xu 1y dat duoc 12 96% & ngay thir 6 va 7, hiéu qua nay
cao hon han so voi cac ngay 4; 5 vai hiéu qua xi 1y 1an luot 1a: 92%; 93%. (Xem &
bang (Xem & bang P.A-8, phu luc A).

- Coliform sau khi xir 1y ciing giam dang ké xuéng con 9,6.10' CFU/100ml
hiéu qua xu ly dat 1a 99,7%

Thi nghiém 2: Thi nghiém duoc thuc hién vai mo hinh tai trong 3 m/h.
Thi nghiém nay duoc thuc hién vai mo hinh tai trong 3 m/h trong vong 7 ngay

lién tiép va két qua thu dugc qua cac ngay 4; 5; 6; 7 duoc thé hién rd rang ¢ biéu do

sau:
100 98%
%0 96%
80
~ 70 94% g
2 60 92% =
8 40 90% ,‘é‘
O 30 88%
20 86%
ol | i i i °
0 84%
4 5 . 6 7
Ngay
mmm COD-Dau vao mmm COD-Ra COD-Ra BAC
—e—Hsx| COD == Hsx| Mau Hsxl TOC

Hinh 4.9 Biéu dé thé hién hiéu qud xi Iy mau, COD va TOC
vdi tdi trong 3 m/h ciza md hinh BAC.
Dua vao két qua thé hién trén biéu do cho ta thay rang hiéu qua xir Iy mau,
COD va TOC caa md hinh véi tai trong 3 m/h thi két qua dat duoc 1
- Pbi véi qua trinh xir ly COD thi hiéu qua xir Iy cia md hinh kha cao va dat

hiéu qua cao nhit khoang 94% & cac ngay 6 va 7 con hiéu qua xir ly thap nhat Ia
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89% ¢ ngay thua 4. Twong tu thi hidu qua xir Iy ngay thir 5 ciing tuong ddi cao
khoang 92%.

- Pbi véi hiéu qua xt Iy d6 mau thi hiéu qua xir ly cia n6 kha cao va sy chénh
léch gitra cac hiéu qua xu 1y ciing khong 16n 1im. Hiéu qua xir ly cao nhat 1a 97%
tai cac ngay 6, 7. Hiéu qua xir Iy thap nhat & ngay thr 4 12 91%, con ngay thi 5 hiéu
qua Xt ly mau ciing trong d6i cao 1a 94%.

- Coliform sau khi xt 1y ciing giam dang ké xuéng con 140 CFU/100ml hiéu
qua xu ly dat 99,6%.

- Hiéu qua xtr ly TOC dat 93% vao ngay thir 7 cao hon so véi cac ngay 4; 5; 6
hiéu qua xt Iy 1an luot 12 90%; 92%; 92%.

Thi nghiém 3: Thi nghiém duoc thuc hién véi mé hinh tai trong 1a 5 m/h.

Thi nghiém nay duoc thuc hién vai mo hinh tai trong 5 m/h trong vong 7 ngay
lién tiép va két qua thu dugc qua cac ngay 4; 5; 6; 7.

Két qua xir Iy do mau, COD va TOC cia md hinh AOPs (H20; + O3) két hop

v&i mo hinh BAC duoc thé hién & biéu dd sau:

100 96%

90 94%
~ 80 92% ;\3
S 70 0% =
£ 0 88% =
8 50 86% g
O 40 84% T

30 82%

20 80%

10 I I I I 78%

0 76%

4 5 Ngay 6 7

mmm COD-Dau vao mmm COD-Ra COD-Ra BAC

—e—Hsx| COD —e—Hsx| Mau Hsxl TOC

Hinh 4.10 Biéu dé thé hién higu qud x Iy mau, COD va TOC
vai tdi trong 5 m/h md hinh BAC.
Dua vao két qua thé hién trén biéu do cho ta thay rang hiéu qua xir Iy mau,

COD va TOC caa md hinh véi tai trong 5 m/h thi két qua dat duoc 1a:
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- Pbi vai qua trinh xtr Iy COD ciia md hinh thi hiéu qua xt Iy caa mé hinh
turong d6i cao va dat hiéu qua cao nhat khoang 88,5% thu & ngay thir 7 van hanh mo
hinh. Hiéu qua xtr ly COD thap nhat caa md hinh 1a 84% thu vao ngay thir 4. Con
cac ngay thir 5 va 6 hiéu qua xir ly COD dat 87%.

- Dbi véi hiéu qua xtr Iy d6 mau cia mé hinh thi hiéu qua xir Iy cta nd tuong
dbi cao va dat hiéu qua cao nhat 12 95% tai ngay thir 7. Hiéu qua xa ly mau thap
nhat & ngay lay két qua tht 4 12 92% hiéu qua. Con hiéu qua xu ly mau cia cac
ngay 5, 6 thi nhu nhau khoang 94% hi¢u qua.

- Hiéu qua xtr ly TOC cta mo hinh dat 86,6% & ngay thur 6 va 7, hiéu qua nay
cao hon so v6i cac ngay con lai 1a ngay 4 va 5 hiéu qua xtr 1y lan luot 1a 83%;
84,6% (Xem ¢ bang P.A-10, phu luc A)

- Coliform sau khi xtr ly ciing giam dang ké xuong con 8,0*102 CFU/100ml
hiéu qua xu ly dat duoc la 98%.

Két luan:

Dua vao cac két qua thu dugc & cac thi nghiém véi cac tai trong khac nhau dé
chon ra 1 tai trong ti wru nhat trong viéc tai sinh nudc thai cong nghiép tai khu cong
nghiép S6ng Than 1 khi qua mé hinh BAC két hop véi mé hinh cong nghé AOPs
(H202 + Os) chiing ta can phai xét:

- Hiéu qua xtr Iy cua chiing qua cac két qua thu dugc tir cac thi nghiém véi cac
tai trong khac nhau. Trong 3 tai trong 2; 3; 5 m/h thi hiéu qua xur ly cua tai trong 2
m/h ¢6 tinh troi hon tai trong 3 va 5 m/h vé két qua xir ly coliform, COD, TOC va
d6 mau. Vi du nhu: hiéu qua xir ly COD thi hiéu qua xt Iy 1an luot cua céc tai trong
2; 3; 5 m/h la 96%; 94%; 88,5%, hiéu qua xur ly d6 mau lan luot 12 98%; 97%: 94%,
hiéu qua xur ly TOC lan luot 12 96%; 93%; 86,6% hay hiéu qua xir Iy coliform lan
luot 1a 99,7%; 99,6%; 98%.

- Tinh phu hop véi tiéu chuan tai sinh tai sa dung nuéc thai do PGS.TS
Nguyén Phuéc Dan va cong sy dua ra.

Vi vay dé chon ra 1 tai trong tdi wu nhét trong 3 tai trong tién hanh thi nghiém

thi can cr vao cac dan chang vira néu 1én nhu: tinh hiéu qua xu ly, tinh phu hop tiéu
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chuan nudc téi sinh...thi ta nén chon tai trong 2 m/h 14 tai trong tdi wu nhat trong 3
tai trong dem lam thi nghiém.
4.3 Pé xuit quy trinh xir Iy cho muc dich t4i sinh

Theo nghién ctu tai sinh tai st dung nudc thai d6 thi ¢ thanh phé HS Chi
Minh cia PGS.TS Nguyén Phuéc Dan va cong su di dwa ra bang tiéu chuan nuéc
tai sinh sau xur ly (xem & phu luc C)

< Poi véi qua trinh oxi hda bac cao AOPs (O3, H202 + O3)

Dua VAo c4c tiéu chuan tai sinh tai sir dung nuéc thai do thi & TP. HO Chi
Minh ciia PGS.TS Nguyén Phudc Dan va cong su thi nuéc sau khi xir 1y duoc ap
dung cho:

- Tai sir dung & db thi: tudi cay/cdng vién - ving han ché tiép xdc cua cong
ddng, doi rira toilét, chita chay, diéu hoa khong khi, tudi dudng. ..

- Phyc vu xay dung: dam nén nén moéng, kiém soat & nhiém bui, phun nuéc
rira, dam nén dit. ..

- Tai tao canh quan: cac hd, cac dai phun nuéc — viing khdng han ché tiép xtc
cong dong. ..

- CO thé dung lai cho céng nghiép nhu: rira thiét bi, cung cap cho ndi hoi, 1am
mét thiét bi may moc...

Quy trinh xi ly:

May
phat
Ozone

Nudc thai sau khi
xtr ly bac 2 (SBR)

<
<«

Hé thdng phan phi

.| AOPs Bé chua

»
»

Hinh 5.11 So dé tdi sinh nwéc thdi cong nghiép véi qué trinh O3
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May
phat
Cham H202 | Ozone

Nudc thai sau khi , ) 3
xur ly bac 2 (SBR) v Hé thong phén phoi
AOPs Bé chura

»
>

»
»

Hinh 5.12 So dé tdi sinh nwéc thdi cong nghiép véi qua trinh H202 + O3
< Poi véi quéa trinh cong nghé oxi hoa bac cao AOPs (H20; + O3) két hop
véi md hinh BAC
Nudc thai sau qué trinh xi Iy thoa tiéu chuan nudce tai sinh dugc dé nghi cho
TP. Ho6 Chi Minh do PGS.TS Nguyén Phudc Dan ciing vai cong su dua ra va duoc
su dung cho:
- Tai sir dung & db thi: tudi cay/codng vién — viing khdng han ché tiép x(c cua
cong dong, doi rira toilét, chira chay, diéu hoa khong khi, tudi dudng. ..
- Phuc vu xay dung: dam nén nén moéng, kiém soat 6 nhiém buyi, phun nuéc
rira, dAm nén dat. ..
- Tai tao canh quan: cac hd, cac dai phun nuée — viing khdng han ché tiép xtc
cong dong. ..
- Phuc vu lai cho c¢éng nghiép: cung cap ndi hoi, lam mat, rira thiét bi. ..

Quy trinh x ly:

May
phat
Ozon

Cham
H>02

Nudc thai sau khi Heé thén
xtr ly bac 2 (SBR) v ¥ 2

| AoPs BAC Bé chira | Pon PO

Hinh 5.13 So' dé tdi sinh nwéc thdi cong nghiép ciia qua trinh (H202 + O3)
két hep véi md hinh BAC

»
»
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CHUONG 5: KET LUAN VA KIEN NGHI

5.1 Két luan

Trong sudt qué trinh 1am dé tai nghién cuu, bang cac phuong phép phan tich
xt 1y s liéu, chung t6i d nhan thiy rang kha nang xtr ly va hiéu suat xu 1y nuée
thai cdng nghiép rat cao cua céng nghé oxi hoa bac cao AOPs va cong nghé oxi hda
bac cao AOPs (H202 + Os) két hop véi md hinh BAC nham muc dich tai sinh.

- Do6i véi qua trinh Os: tai pH = 8, thoi gian tiép xtc khi téi wu la 20 phdt,
nong do Oz dau vao cua qua trinh 12 22,08 mg/L cho hiéu qua xa 1y d6 mau la
83,5%, COD la 75%, TOC la 73%.

- Déi véi qua trinh H20, + Os: tai pH = 8, thoi gian tiép xtc khi téi wu 1a 20
phit, nong d6 Oz cap vao qué trinh 1a 22,08 mg/L va H02 1a 11,04 mg/L thi hiéu
qua xi ly mau la 95%, COD la 87%, TOC la 88%, Coliform con 1,3.10°
CFU/100ml hiéu qua dat dugc la 96,7%.

- Pbi véi qua trinh két hop gitra cong nghé xtr ly bac cao AOPs (H202 + Os)
v6i md hinh BAC thi hiéu qua xtr Iy mau cao nhat 12 98%, COD la 96,5%, TOC la
khoang 96%, Coliform con lai la 9,6.10° CFU/100ml hiéu qua dat dugc khoang
99,7%.

Két qua nghién ctiu cho ta thay rang hiéu qua xa 1y caa qua trinh H202 + O3
cao hon va cao hon nhiéu so véi hé Os riéng biét. Va hiéu qua cang cao hon nira khi
m6 hinh cdng nghé xir Iy bac cao AOPs (H202 + Os) két hop vai md hinh BAC.

Nudc thai sau khi xir 1y tai cac diéu kién téi uu caa md hinh cong nghé AOPs
(H202 + 03) két hop mé hinh BAC véi tai trong 2 m/h hiéu qua xu 1y rat cao phi
hop Vi tiéu chuan tai sinh tai st dung nuéc cia PGS.TS Nguyén Phudc Dan va
cong sy d& ra cho TP.HS Chi Minh. Biéu nay cho thiy su két hop mé hinh cong
nghé AOPs (H202 + O3) voi md hinh BAC dé xir 1y nuéc thai khu cong nghiép
S6ng Than 1 sau bé SBR Ia thich hop va hiéu qua cao.

M6 hinh c6ng nghé oxi héa bac cao va md hinh cdng nghé oxi hoa bac cao két

hop véi md hinh BAC mang lai hiéu qua kinh té cao vé chi phi xay dung, chi phi
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van hanh va dién tich khéng gian nho. Do d6, mé rong cdng nghé nay tai Viét Nam
s& dem lai loi ich khéng nho, tiét kiém duoc thoi gian va dién tich. Chat lwong nudc
sau xir Iy dat tiéu chuan quy dinh va nham bao vé moéi truong. Ngoai ra nudc thai
sau Xt Iy ¢6 thé dem dung tai sinh cho nhiéu muyc dich khac nhau dya vao bang tiéu
chuén nudc tai sinh do PGS.TS Nguyén Phuéc Dan ciing cong su nghién ciru duoc
st dung cho TP.H6 Chi Minh.

Cong nghé nay xur Iy dugc nude thai ¢d nong do chat 6 nhiém cao nhu: COD,
TOC, coliform, 6 mau...va dic biét nhat 1a cac chat hiru co khé phan huy.
5.2 Kién nghi

Qua két qua nghién ciu ching tdi ¢ mot sb kién nghi thém va hudng nghién
ctu tiép theo dé mang lai hiéu qua xu ly tét hon d6 la:

- Can phai tiép tuc nghién cau thém maot s6 hé oxi hoa bac cao khac nita nhu:
UV + H202, UV + Os...nhdm tim ra phuong phap xir Iy nudc thai tai khu cong
nghiép Sng Than 1 sau bé SBR dat hiéu qua hon nhét.

- Khao sét cac yéu té anh huong dén qua trinh nghién cuu.

- Xem xét lai tinh chap nhan cia mo hinh va chi phi xay dung dé ap dung vao
thuc té hiéu qua hon.

- Trudc khi md hinh dua vao ap dung tai khu cong nghiép Séng Than 1 thi
phai nghién ciu lai md hinh d6 tai vi tri khu cdng nghiép va tién hanh xem xét,
kiém tra lai hiéu qua.

- O ndi dung 2 can phai 1am khoang thoi gian dai hon & mé hinh BAC dé xéc

dinh chinh xéc cot &p nhim xac dinh thoi gian rira loc.
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PHU LUC A: CAC BANG SO LIEU NGHIEN CUU

A.1 Hé Ozone

- Xac dinh pH t6i wu

A-1

Bdng P.A-1 Bang két qud thi nghiém xdc dinh pH téi wu ciia hé O3

pH 5 6 7 8 9
Kétquaxualy | 0,045 0,043 0,034 0,022 0,023
do mau (Abs) | 0,050 0,040 0,027 0,020 0,026

0,043 0,030 0,031 0,018 0,021
0,037 0,045 0,021 0,015 0,027
0,040 0,042 0,022 0,015 0,018
D6 mau trung
. 0,043 0,040 0,021 0,018 0,023
binh (Abs)
Két qua xu ly 57 51 43 34 30
COD (mg/L) 68 47 34 26 34
51 68 51 17 25
57 34 43 28 34
52 55 34 26 25
Nong do
COD trung
57 51 40 26 30
binh (mg/L)
TOC dau ra
10 9 7 5 6

(mg/L)




- Xac dinh thoi gian tiép xudc khi téi wu

tiép xuc khi téi wu ciia hg O3

Bdng P.A-2 Bdng két qud thi nghiém xdc dinh thei gian

Thaoi gian
tiép xdc
hi (ohit) 20 40 60 80 100
0,016 0,018 0,013 0,034 0,008
Két qua xur 0,018 0,017 0,023 0,023 0,016
1y d6 mau 0,012 0,018 0,018 0,028 0,016
(Abs) 0,022 0,015 0,022 0,030 0,019
0,022 0,022 0,014 0,020 0,011
D6 mau
trung binh 0,016 0,018 0,018 0,027 0,014
(Abs)
22 20 30 34 30
Két qua xir 17 22 30 33 30
ly COD 17 17 17 43 20
(mg/L) 22 17 40 25 51
34 34 33 30 34
Nong do
COD trung
binh 22 22 30 33 33
(mg/L)
ToC dav 4 5 6 6,5 6,5

ra (mg/L)




A-3

- Xac dinh nong @ Oz (Mmg/L) tdi wu

Bdng P.A-3 Bdng két qud thi nghiém xdc dinh néng dé Os téi wu

cia hé Os
Nong do
O3 dau vao 7,36 14,72 22,08 29,44 36,8
(mg/L)
0,027 0,015 0,009 0,014 0,029
Kétquaxa | 0,029 0,022 0,009 0,026 0,015
ly d6 mau 0,018 0,018 0,012 0,015 0,020
(Abs) 0,036 0,023 0,014 0,025 0,014
0,025 0,012 0,016 0,020 0,022
D6 mau
trung binh 0,027 0,018 0,012 0,020 0,020
(Abs)
28 22 22 22 25
Két qua xir 26 26 20 17 34
ly COD 28 26 22 34 34
(mg/L) 24 24 17 20 17
34 32 30 17 20
Nong do
COD trung
binh 28 26 22 22 26
(mg/L)
TOC dau
ra (mg/L) 5 4,5 4 4,2 5




A.2 Hé H,0; + O3

- Xac dinh gi4 tri pH t6i wu

A-4

Bdng P.A-4 Bang két qud thi nghiém xdc dinh gia tri pH téi wu

cua hé H.02 + O3,

pH 5 6 7 8 9
0,028 0,038 0,012 0,008 0,016
Kétquaxir | 0,037 0,036 0,027 0,007 0,007
Iy d6 mau 0,041 0,025 0,020 0,005 0,005
(Abs) 0,035 0,039 0,018 0,011 0,009
0,039 0,037 0,023 0,014 0,013
b6 mau
trung binh
(ABS) 0,036 0,035 0,020 0,009 0,010
34 43 30 25 43
Két qua xir 58 51 34 18 20
ly COD 63 58 43 22 25
(mg/L) 43 41 17 25 17
58 47 51 20 25
Nong do
COD trung
binh 52 48 35 22 26
(mg/L)
TOC dau
2 (mg/L) 9 8,5 6 4 45




- Xac dinh thoi gian tiép xudc khi téi wu

A-5

Bdng P.A-5 Bdng két qud thi nghiém xdc dinh theéi gian tiép xuc khi

toi wu ciia hé H20, + O3

Thaoi gian
tiép xdc
hi (pht) 20 40 60 80 100
0,008 0,002 0,005 0,010 0,013
Két qua xur 0,006 0,007 0,006 0,009 0,010
ly @6 mau 0,005 0,006 0,011 0,014 0,011
(Abs) 0,002 0,004 0,009 0,012 0,014
0,004 0,006 0,014 0,015 0,012
D6 mau
trung binh
(Abs) 0,005 0,005 0,009 0,012 0,012
17 22 20 30 24
Két qua xir 22 19 25 34 43
ly COD 19 17 22 25 34
(mg/L) 17 20 18 34 30
20 17 25 17 34
Nong do
COD trung
binh 19 19 22 28 33
(mg/L)
TOC dau
 (ma/L) 3,3 3,5 4 5 6




A-6

- Xac dinh nong @ Oz (Mg/L) tdi wu
Bdng P.A-6 Bang két qud thi nghiém xdc dinh néng dé Os (mg/L) téi wu
cua hé H.02 + O3,

Nong do O3
dau vao
7,36 14,72 22,08 29,44 36,8
(mg/L)
0,020 0,010 0,006 0,010 0,008
Két qua xir ly 0,016 0,006 0,002 0,006 0,005
d6 mau (Abs) 0,018 0,008 0,003 0,012 0,013
0,015 0,011 0,003 0,008 0,007
0,011 0,005 0,001 0,009 0,012
Do mau trung
binh (Abs) 0,016 0,008 0,003 0,009 0,009
34 18 12 10 24
Két qua xu ly 24 25 10 11 17
COD (mg/L) 30 22 15 7 22
22 18 10 17 17
20 17 8 10 20
Nong do
COD trung
26 20 11 11 20
binh (mg/L)
TOC dau ra
4,5 3,5 1,8 2,3 3,8
(mg/L)

Bdng P.A-7 Bdng thong sé so sanh két qud xi# ly ciia 2 hé Oz va H202 + O3

Quaé trinh Nong d6 COD Do mau (Abs)

(/L) TOC (mg/L)

Os 22 0,012 4
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H>02 + O3

11

0,004

1,8

A.3 Hé (H202 + O3) két hep véi md hinh BAC

- Taitrong 2 m/h

Bdng P.A-8 Bdng két qud thi nghiém mé hinh AOPs (H202 + Os) két hep
mo hinh BAC vdi tdi treng 2m/h.

Ngay lay tai 4 5 6 7
Két qua xur Iy
| Y 7 5 3 3
COD (mg/L)
Két qua xtr ly
0,004 0,003 0,001 0,001
mau (Abs)
TOC dau ra
1,2 1 1 0,6
(mg/L)

- Taitrong 3 m/h

Bdng P.A-9 Bang két qud thi nghiém mé hinh AOPs (H202 + Os) két hep
mo& hinh BAC véi tdi trong 3 m/h.

Ngay lay tai 4 5 6 7
Két qua xr Iy
| Y 9 7 5 5
COD (mg/L)
Két qua xir ly
. 0,006 0,004 0,002 0,002
mau (Abs)
TOC dau ra
15 1,2 1,2 1
(mg/L)




- Taitrong 5 m/h

A-8

Bdng P.A-10 Bdang két qud thi nghigm md hinh AOPs (H20; + O3) két hgp
mo hinh BAC vdi tdi treng 5 m/h.

Ngay lay tai 4 5 6 7
Két qua xtr Iy
| Y 13 11 11 10
COD (mg/L)
Két qua xtr ly
. 0,005 0,004 0,004 0,003
mau (Abs)
TOC daura
2,9 2,3 2 2
(mg/L)
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PHU LUC B: PHU LUC HINH ANH QUA TRINH NGHIEN CUU

-

Hinh P.B-2 Qua trinh hdp thu khi O3 dw bang dung dich K1 10%.



Hinh P.B-3 Qua trinh kha khi O3 Hinh P.B-4 Qua trinh suc O3

Hinh P.B-5 Qua trinh chgy md hinh BAC.
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Hinh P.B-6 May Spectrophotometer. Hinh P.B-7 May nung COD Hach.

Hinh P.B-8 Can phan tich.
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PHU LUC C: TIEU CHUAN MUC PICH TAI SINH NUOC SAU XU LY

Bdng P.C-1 Gia tri gigi hgn chdt lwong nuwéc tai sinh

dé nghi cho TP. Hé Chi Minh

+ Doi rira toilét, chira

Loai tai sir dung Thong s6 Pon vi Gia tri giéi han
1. Téi sir dung
¢ do thi
+ Tudi cay/cong vién pH - 58 -8,6
vuing khéng han ché
tiép xUc cong dong.
TDS mg/L <500 (EC <800
us/cm)
SAR (meg/I)%° <6
BODs mg/L <10
Do duc NTU <5
Mui Cam quan Khodng kho chiu
Coliform phan* | ND/100 ml ND
Clz du mg/L 1
+ Tudi cay/cong vién pH - 58 -8,6
- viing han ché tiép TDS mg/L <500 (EC < 800
xUc cia cong dong. us/cm)
SAR (meg/1)°° <6
BODs mg/L <30
TSS mg/L <30
Mui Cam quan Khéng kho chiu
Coliform ND/100 ml <200
phan**
Clz du mg/L 1
pH - 58-8,6
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chay, diéu hoa khdng BODs mg/L <10
khi, tuéi duong. Mau - <30
Mui - Khéng kho chiu
Do duc NTU <5
Coliform phan* | ND/100 ml ND
Cl, du mg/L 1
2. Phuc vu xay dwng
Pam nén nén mong, pH - 58-8,6
kiém soat 6 nhiém TSS mg/L <30
bui, phun nudéc raa, BODs mg/L <30
dam nén dat. Clo du mg/L 1
Coliform ND/100 ml <200
phan**
3. Téi tao canh
quan
+ Céc ho, cac dai pH - 5,8—8,6
phun nudc — vung Do duc NTU <5
khong han ché tiép Mau - <10
xuc cong ddng. MU Cam quan Khoéng kho chiu
BODs mg/L <20
Coliform phan* | ND/100 mi ND
Clo du mg/L 1
N tong mg/L 15
P tong mg/L 4
+ Céc ho, cac dai pH - 5,8 —8,6
phun nuéc — vung TSS mg/L <30
han ché tiép xdc cong Mau - <40
ddng, gia ting hoac Mui Cam quan Khéng khé chiu
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khoi théng dong chay BODs mg/L <30
Coliform CFU/100ml <200
phan**
Clo du mg/L 1
N tong mg/L 30
P tong mg/L 6
4. Trong cong
nghiép
+ Nudc lam mat pH - 7-75
TSS mg/L <30
BODs mg/L <30
Coliform CFU/100ml <200
phan**
Clo du mg/L 1
Do kiem mg/LCaCOs 200
bo cang mg/LCaCOs3 300
TDS mg/L 1000
N-Ammonia mg/L 10
Photphate mg/L 15
CI mg/L 100

Ghi chu:
- Clo dw tong s6 mire do toi thiéu sau 30 phut tiép xuc.
- ND: khdng phat hién.
- SAR: T7 s6 hdp phu Natri diing cho nude twéi, né biéu thi hoat dong twong
doi cua ion Natri trong cac phdn itng trao déi véi dat. Vé mat dinh heong cO
thé tinh theo cong thizc: SAR = Na*/[1/2(Ca 2 +Mg 2*)] %.
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EC - D¢ ddn dién.

Gidi han vé dg duc phdi dat dwoe truéc khi khir tring. DY duc trung binh
nén can cur trong giai doan voi thoi gian 24 gio. Dg duc khong nén vurot qua
5 NTU & bat ky thoi gian ndo. Néu TSS thay cho dé duc, TSS khéng nén vuot
qua 5 mg/L.

* Lirong Coliform phdn khéng nén virot qua 14CFU/100mI trong mdu bat
ky.

** Luwong Coliform phdn khéng virot qua 800/100ml trong bat ky mau nao.
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PHU LUC D: TINH TOAN PHUONG TRINH HOI QUY

Xac dinh cac thong sé téi wu cia cong nghé xir Iy bac cao (AOPs) quéa
trinh Oz va qua trinh Oz + H2O-
4.1 N@i dung 1: Xac dinh céac thong sé téi wu cia cong nghé oxi hda
bac cao AOPs qua trinh O3
Nghién ctu qué trinh xur ly bac cao cia céng nghé AOPs qua trinh Ozone
trong nudc thai cong nghiép khu cong nghiép S6ng Than 1 vaéi myc dich tai sinh.
- Bai toan téi wu:
+ pH Zy 5<pH <9
Z> 20+ 100 phut
Z3 7,36; 14,72; 22,08; 29,44; 36,8

+ Thoi gian
+ Nong d6 Ozone
mg/L
+y1 1 hiéu suat xir Iy COD cua md hinh.
+ y» 14 hiéu suat xur ly mau caa mé hinh.
- Chon dang phuong trinh hdi quy 1a: § = bo + bix1 + bax2 + baxs +bioX1X2 +
b13X1.X3 + b2axaxs + braxi®+ baox2? + basxs?

- Sau khi tién hanh cac thi nghiém ta thu dugc bang két qua sau:

STT Z1 Z> Z3 V1 V2
1 5 40 14,72 35 40
2 6 40 14,72 42 45
3 7 40 14,72 54 63
4 8 40 14,72 70 75
5 9 40 14,72 65 68
6 8 20 14,72 75 78
7 8 40 14,72 75 75
8 8 60 14,72 65,5 75
9 8 80 14,72 62 63

10 8 100 14,72 62 80
11 8 20 7,36 68 63
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12 8 20 14,72 70 75
13 8 20 22,08 75 83,5
14 8 20 29,44 75 72
15 8 20 36,8 70 72

- Hay x4c dinh céc bién dau vao sao cho ning suat xu ly 12 cuc dai
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Bdng P.D-1 Bdng ma trdn quy hogch truc giao cdp 2, ba yéu té cia qua trinh Os,

STT Xo X1 X2 X3 X1X2 X1X3 XoX3 | X12-0,73 | x22-0,73 | x32-0,73 Vi Y2
1 +1 -1 -1 -1 +1 +1 +1 +0,27 +0,27 +0,27 35 40
2 +1 -1 -1 -1 +1 +1 +1 +0,27 +0,27 | +0,27 42 45
3 +1 +1 -1 -1 -1 -1 +1 +0,27 +0,27 +0,27 54 63
4 +1 +1 -1 -1 -1 -1 +1 +0,27 +0,27 +0,27 70 75
5 +1 +1 -1 -1 -1 -1 +1 +0,27 +0,27 +0,27 65 68
6 +1 +1 -1 -1 -1 -1 +1 +0,27 +0,27 +0,27 75 78
7 +1 +1 -1 -1 -1 -1 +1 +0,27 +0,27 +0,27 75 75
8 +1 +1 +1 -1 +1 -1 -1 +0,27 +0,27 +0,27 65,5 75
9 +1 +1,215 0 0 0 0 0 +0,746 | -0,73 -0,73 62 63
10 +1 -1,215 0 0 0 0 0 +0,746 | -0,73 -0,73 62 80
11 +1 0 +1,215 0 0 0 0 -0,73 | +0,746 | -0,73 68 63
12 +1 0 -1,215 0 0 0 0 -0,73 | +0,746 | -0,73 70 75
13 +1 0 0 +1,215 0 0 0 -0,73 -0,73 | -0,746 75 83,5
14 +1 0 0 -1,215 0 0 0 -0,73 -0,73 | -0,746 75 72
15 +1 0 0 0 0 0 0 -0,73 -0,73 -0,73 70 72

G 10,952 | 10,952 | 10,952 | 8,000 | 8,000 | 8,000 | 4,361 4,361 4,361 | 64,233 | 68,5
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Y X.y1 963,5 327,5 -352,93 | -481,5 |-196,5|-327,5| 350,5 | -38,831 | -18,167 | -224,26
Sx.y2 | 10275 | 328,345 | -383,58 | -505,03 | -199 | -349 | 369 | -20,007 | -27,387 | -233,56
Xac dinh cac hé sé hdi quy:

- Theo hiéu suat COD.
bo by b2 b3 b1 b1z b23 b11 b33
15 29,901 -32,223 -43,963 -24,56 -40,94 43,813 -8,904 -4,166 -51,425

- Theo hiéu suat hap thu mau.
bo b1 b2 bs b12 b13 b23 b11 b22 b33
15 29,979 -35 -46 -24.88 -43,63 46,125 -4.6 -6,280 -53,560
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Phwong sai cac hé s6 dwoc tinh trong bang sau:

- Theo hiéu suit COD.

Thuc hién 3 thi nghiém & tam: y% = 35; y% = 37; y% = 75 tim dugc phuong sai tai

hién sin = 22,54

Sbo

Sbj

Shil

Shij

5,82

6,81

7,97

10,8

- Theo hiéu suat xu ly mau.

Thuc hién 3 thi nghiém & tam: y% = 40; y% = 42; y%s = 83 tim dugc phuong

sai tai hién sy = 24,27

Sho Shj Shjl Shjj
6,27 7,33 8,58 11,62
Kiém dinh y nghia hé sé hoi quy theo chuan student:
- Theo hiéu suat COD.
to t1 t2 t3 t12 t13 t23 t11 t22 t3s
2,5773 | 43908 | 4,7318 | 6,4556 | 3,0819 | 5,1364 | 5,4972 | 0,8245 | 0,3857 | 4,7616
Tra bang ta co: tp(f), p = 0,05, f = 3 Toes(3) = 3,18 — cac hé s6 khong co
nghia 1a bo; b12; b11; b22
Do d6, cac hé sd hdi quy twong wng bi loai khoi PTHQ. Ta nhan duoc
phuong trinh hoi qui ¢6 dang:
¥, =29,901x1 — 32,223X — 43,963%3 — 40,94x1X3+ 43,813X2X3 — 51,425X3?
- Theo hiéu suat xir Iy mau.
to t1 t2 t3 t12 t13 t23 t1 t22 t3s
2,393 | 4,089 | 4,777 | 6,290 | 2,899 | 5085 | 5375 | 0,394 | 0,5404 | 4,6093
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Tra bang ta co: tp(f), p = 0,05; f = 3 Tos(3) = 3,18 — cac hé s khong c6 nghia

la bo; bi; b11; b2

Do d6, cac hé sb hdi quy twong tng bi loai khoi PTHQ. Ta nhan dwgc phuong

trinh hoi qui ¢é dang:

¥, =29,979x1 — 35x2 — 46x3 — 43,63X1X3 + 46,125xX2X3 — 53,56X3?

Kiém dinh sy twong thich ciia phwong trinh hdi quy thuc nghiém:

- Ddi véi hiéu qua xu ly COD.

y (y; - 9)°
35,27325 0,074666
35,27325 45,24917
176,9553 15117,99
176,9553 11439,43
176,9553 12533,98
176,9553 10394,87
176,9553 10394,87
24,88325 1649,72
73,86997 140,8961
1,210535 3695,359
-1,6107 4845,649
76,6912 4477209
-15,052 8109,362
91,7781 281,5045
37,54025 1053,635

DPé kiém dinh duoc sy tuong thich cia PTHQ Vi

thuc nghiém ta tinh

phuong sai du:

N A2
o 2N era79
Sdu = =

N-—I 15-6

=8860,82
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s2, 8860.82

s, 508

=17,4

Gia tri & bang cua tiéu chuan Fisher véi mirc y nghia p = 0,05 va céc bac ty do:
f1=8; fa=2 la: F1p(f1;f2) = 19,4
Do d6: Foes(9,5) =194 >F=17,4
=>Phuong trinh twong thich véi thuyc nghigém.
Ma héa nguoc lai:

Thay cac biéu thirc ciia X1, X2, X3 vao phuong trinh ta duoc:

y, = 29,900 (A7) - 32,2035 (2280 43063 (Z= 2208y _ 40,94 (BT (222208,
2 40 14,72 2 14.72
+43813x (22 D) (2222 51495 (2222 0y:
40 14,72 14,72

= -22592 + 45857, —2,405Z,+12,98Z, -1,4Z,7, +0,074Z,Z, — 0,242
- Daoi vai hiéu qua xir ly mau:

y (y; - 9)°
39,0548 0,893403
39,0548 35,3454
186,2728 15196,18
186,2728 12381,64
186,2728 13988,46
186,2728 11723
186,2728 12381,64
24,0228 2598,675
75,52329 156,8327
2,674315 5979,262
-3,4262 4412,44
81,6238 43,87473
-15,9342 9887,168
95,84576 568,6203
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39,0988 1082,489

Pé kiém dinh duoc su twong thich caa PTHQ véi thyc nghiém ta tinh phuong
sai du:

N A2
Z(yi - Yi)
s;, =12 _ 9043651 =10048,5
N -1 15-6

2
s% _10048,5 ~17.06
S 589

Gia tri & bang cua tiéu chuan Fisher v&i mirc y nghia p = 0,05 va cac bac ty do:
fi=8; fa=2la: F1.p(f1;f2) = 19,4
Do d6: Foe5(9,5) =19,4>F = 17,06
=>Phuong trinh twong thich véi thyc nghiém.
Ma héa nguoc lai:

Thay cac biéu thirc ciia X1, X2, X3 vao phuong trinh ta duoc:

\ Z, -7 Z,-60 Z,-22,08 Z,-7, ,Z,—22,08
=29,979 L _35 2 4 (272208 a3 . \ ,
Y, x( 5 ) —35x( 20 )—46x( 1472 ) x( ; )x ( 1472 )
#6125 (P2 0y (2222 _g356, (2o 220y
40 14,72 14,72

=-230,635+47,68Z, —2,5957, +13,5957, -1,482,7, +0,0782,Z, —O,ZSZ§
4.2Ndi dung 2: Xac dinh cac théng sé toi wu ciaa cdng nghé oxi hda bac cao
AOPs qué trinh H202 + O3
Nghién ctu qué trinh xtr ly bac cao AOPs trong xtr ly nudc thai céng nghiép
khu cdng nghiép S6ng Than 1 v&i muc dich tai sinh.

- Bai toan tbi uvu duoc thyc hién nhu sau:

+pH Z1 5<pH<9
+ Thoi gian Z> 20+ 100 phat
+ Ty l¢ néng do H202/03 Z3 (3,68; 7,36; 11,04; 14,72; 18,4)H>0./(7,36;

14,72; 22,08; 29,44 36,8)03.
+ y1 hiéu suat xtr ly COD cta md hinh

+ y7 hiéu suat xir Iy mau ciia mé hinh
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- Chon dang phuong trinh hdi quy 1&: § = bo + bixq + baxz + baxs +biaxaxz +
b13X1X3 + D23XaX3 + D11X1%+ b22Xo? + D3gxs?

Sau khi tién hanh cac thi nghiém ta thu duoc bang két qua sau:

STT Z1 Z> Z3 Y1 Y2
1 5 40 14,72 40 50,7
2 6 40 14,72 45 52
3 7 40 14,72 60 72,6
4 8 40 14,72 75 87,7
5 9 40 14,72 70 86
6 8 20 14,72 78 93
7 8 40 14,72 78 93
8 8 60 14,72 75 86
9 8 80 14,72 68 83,5

10 8 100 14,72 62 83,5
11 8 20 7,36 70 78
12 8 20 14,72 77 89
13 8 20 22,08 88 95
14 8 20 29,44 88 87,7
15 8 20 36,8 77 87,7

- Hay xac dinh cé4c bién dau vao sao cho ning suat xt ly 12 cuc dai:
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Bdng P.D-2 Bdng ma trdn quy hogch truc giao cap 2, ba yéu té cia qua trinh H202+ O

STT Xo X1 X2 X3 X1X2 X1X3 X2X3 x12-0,73 | x22-0,73 | x3%-0,73 Vi Y2
1 +1 -1 -1 -1 +1 +1 +1 +0,27 +0,27 +0,27 40 50,7
2 +1 -1 -1 -1 +1 +1 +1 +0,27 +0,27 +0,27 45 52
3 +1 +1 -1 -1 -1 -1 +1 +0,27 +0,27 +0,27 60 72,6
4 +1 +1 -1 -1 -1 -1 +1 +0,27 +0,27 +0,27 75 87,7
5 +1 +1 -1 -1 -1 -1 +1 +0,27 +0,27 +0,27 70 86
6 +1 +1 -1 -1 -1 -1 +1 +0,27 +0,27 +0,27 78 93
7 +1 +1 -1 -1 -1 -1 +1 +0,27 +0,27 +0,27 78 93
8 +1 +1 +1 -1 +1 -1 +1 +0,27 +0,27 +0,27 75 86
9 +1 +1,215 0 0 0 0 0 +0,746 -0,73 -0,73 68 83,5
10 +1 -1,215 0 0 0 0 0 +0,746 -0,73 -0,73 62 83,5
11 +1 0 +1,215 0 0 0 0 -0,73 +0,746 -0,73 70 78
12 +1 0 -1,215 0 0 0 0 -0,73 +0,746 -0,73 77 89
13 +1 0 0 +1,215 0 0 0 -0,73 -0,73 -0,746 88 95
14 +1 0 0 -1,215 0 0 0 -0,73 -0,73 -0,746 88 87,7
15 +1 0 0 0 0 0 0 -0,73 -0,73 -0,73 77 87,7

G 10,952 10,952 10,952 8,000 | 8,000 | 8,000 4,361 4,361 4,361 | 70,067 | 81,693
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> X.Y1 1051 358,29 -379,50 -521 -201 -351 371 -54,35 -29,26 -249
dYx.y2 | 1225,4 415,6 -462,4 -612,13 -243.6 | -415,6 449 -27,05 -27,05 -276,5
Xac dinh cac hé sé hdi quy:
- Theo hiéu suat COD.
bo by b2 b3 b1 b3 b23 b11 b2o b33
15 32,713 -34,650 -47 567 -25,13 -43,88 46,375 -12,463 -6,709 -57,111
- Theo hiéu suat xu ly mau.
bo by b2 b3 b1 b1z b23 b1 b2z b33
15 37,946 -42.,215 -55,889 -30,45 -51,95 56,125 -6,203 -6,203 -63,398
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Phuwong sai cac hé s6 dwoc tinh trong bang sau:

Theo hiéu suat COD.
Thuc hién 3 thi nghiém & tam: y%1 = 44; y% = 45; y% = 88 tim duoc phuong

sai tai hién sin = 25,2

Sho

Sbj

Shil

Shij

6,506

7,61

8,9

12,06

Theo hiéu suét xir Iy mau.
Thuc hién 3 thi nghiém & tam: y% = 45; y% = 46; y%s = 95 tim dugc phuong

sai tai hién: s = 28,6

Sho Shj Shjl Shjj
7,38 8,64 10,12 13,7
Kiém dinh y nghia hé sé hoi quy theo chuan student:
- Theo hiéu suat COD.
to t1 t2 t3 t12 t13 t23 t11 t22 t3s
2,305 | 4290 | 4,553 | 6,250 | 2,823 | 4,929 | 5,210 | 1,033 | 0,556 | 4,736
Tra bang ta co: tp(f), p = 0,05, f = 3 Toes(3) = 3,18 — cac hé s6 khong co6
nghia 1a bo, b1z, b11, b2z
Do d6, cac hé sd hdi quy twong wng bi loai khoi PTHQ. Ta nhan duoc
phuong trinh hoi qui ¢6 dang:
9, = 32,713x1 — 34,6502 — 47,56 7x3— 43,88X1X3 + 46,357X2x3 — 57,111x3?
- Theo hiéu suat xir Iy mau.
to t1 t2 t3 t12 t13 t23 t1 t22 t3s
203 | 4392 | 4886 | 6468 | 3,008 | 5133 | 5545 | 0,452 | 0,452 | 4,627
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Tra bang ta co: to(f), p = 0,05, f = 3 Tos(3) = 3,18 — cac hé s6 khong co
nghia la bo, b1z, b11, b2z
Do d6, cac hé sd hdi quy twong @ng bi loai khoi PTHQ. Ta nhan duoc
phuong trinh hoi qui ¢ dang:
¥, = 37,946x1 — 42,215x2 — 55,889x3 -51,95x1X3 + 56,125x2x3 — 63,398X3?
Kiém dinh su twong thich ciia phwong trinh hdi quy thuc nghiém:
- Theo hiéu suat COD.

y (y; = 9)°
36,56103 11,82651
36,56103 71,21621
189,747 16834,29
189,747 13166,88
189,747 14339,35
189,747 12487,4
189,747 12487,4
27,73303 2234,166
81,43733 180,5617
1,944735 3606,635
-0,40872 4957,388
83,79078 46,11469
-15,1891 10647,99
100,3987 153,728
41,69103 1246,723

Pé kiém dinh duoc sy tuwong thich cia PTHQ véi thuc nghiém ta tinh

phuong sai du:

> (% - )

2 _ =l
Sdu -

9247167

= =10274,63
N —I 15-6




D-14

E_ i ~10274,63
s? 631

=16,28

Gia tri & bang cua tiéu chuan Fisher voi mirc y nghia p = 0,05 va cé4c bac ty
do: f1=8; fo=2 1a: F1p(f1;f2) = 19,4

Do d6: Foes(9,5) =19,4 > F = 16,28

=>Phuong trinh twong thich véi thuc nghi¢m.
Ma hoa nguoc lai:
Thay cac biéu thic ctia X1, X 2, X3 vao phwong trinh ta dugc:

y, =32,713x (Z1 _ 7) —34.650 (Zz - 60) 47,567 (Zg——22,08
2 40 14,72

60) 8 (23 - 22,08) _57111x (23 - 22,08)2
14,72 14,72

y, =—247,05+49,47Z, — 2,587, +14,07Z, —1,5Z,Z, +0,078Z,Z, —0,26Z>

—22,08
14,72

)—43,88x(212_7)x(23 )

+46,357 x (Zz _
40

- Theo hiéu suat 6 hap thu mau.

y (y; = 9)*
47,21554 12,14146
47,21554 22,89106
227,0075 23841,69
227,0075 19406,59
227,0075 19883,13
227,0075 17958,02
227,0075 17958,02
30,32754 3099,423
92,38493 78,94198
0,17615 6942,864
-5,01069 6890,774
97,57177 73,47516
-20,6102 13365,72
115,2 756,2524




D-15

46,28054 1715,572

Pé kiém dinh duoc sy twong thich cia PTHQ Vvéi thuc nghiém ta tinh phuong sai

du: N A2

206 = %) _ 1320055
N1 15-6

o _ 5, 146673

T =17,95
sz 817

Gia tri & bang cua tiéu chuan Fisher voi mirc y nghia p = 0,05 va cé4c bac ty
do: f1=8; =2 la: Fs. p(fr;f2) = 19,4
Do d6: Fogs (9,5) = 19,4 > F=17,95

= Phuong trinh twong thich vai thyc nghiém.

=14667,3

2 _
Sdu_

Ma hoa nguoc lai:

Thay cac biéu thirc ciia X1, X2, X3 vao phuong trinh ta duoc:

" 7 -7 Z,-60 Z.-22.08 7 7. 7.-2208
—37.046x (21 42.215% (£27°0) 55,880 % (272270 _ 51 95 (2 3~ 24
Y2 =50 ) G ) )
+56,125x (Zz _ 60) X (23 _ 22’08) ~63,398 (—23 — 22’08)2

40 1472 14.72

= 273,36 +57,83Z, - 315Z,, +15,62Z, —1,76Z,Z, +0,095Z,Z, — 0,292



