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DAIHQC SUPHAM KY THUAT TPHCM ~ CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA CONG NGHE HOA HQC & THUC PHAM Péc 1ap — Tw do — Hanh Phiic

BM CONG NGHE MOI TRUONG

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: NGO NGOC QUANG MSSV : 15150121
NGUYEN TRUNG TINH 15150138
1. TEN PETAI: NGHIEN CUU HIEU QUA KHU MAU BANG VAT LIEU XUC

TAC QUANG KET HQP GLYEROL DUOI ANH SANG MAT TROI.

Linh vuc:

Nghién ctru [X] Thiét ké[ ] Quanly[ ]
2. NOI DUNG VA NHIEM VU.

- Ché tao vat liéu theo ti I TiO2:SiO, = 90:10 bang phwong phap sol-gel.

- Panh gia kha nang khir mau Methyl orange trong nudc caa vat liéu ché tao khi
két hop vai Glycerol dudi 4nh sang mit troi tu nhién.

- Khao sét c4c yéu té anh huang dén hiéu qua khir mau Methyl orange, ham luong
glycerol, nong d6 methyl orange ban dau, pH, thoi gian phan ang, cudng do anh sang mat
troi.

- Khao sat hiéu qua xir ly cua vat liéu trén mau nudce thai dét nhuom.

3. THOI GIANTHUC HIEN: tr 20/02/2019 dén 29/07/2019
4. CAN BO HUONG DAN: TS. HOANG THI TUYET NHUNG
Pon vi cong tic: KHOA CONG NGHE HOA HQC VA THUC PHAM - TRUONG
PAI HOC SU PHAM KY THUAT TPHCM
Tp. HCM, ngay...... thang...... nam
CAN BO HUONG DAN TRUONG BO MON
(Ky va ghi rd ho tén) (Ky va ghi r6 ho tén)



LOI CAM ON

Chung t6i xin giri 101 cam on dén T.S Hoang Thi Tuyét Nhung, ngudi di tan tinh
hudng dan va gitp d&, dong vién ching tdi trong qua trinh thyc hién luan van. Su tan tinh
huéng dan, gitp d& va dong vién cua C6 da giup d& ching tdi rat nhiéu trong viéc hoan
thanh tét luan van nay.

Ching t6i xin cam on cac Thay, Co gido Khoa Cong nghé Hoa hoc va Thuc Pham —
Truong Pai hoc Su Pham K¥ Thuat Thanh phé HO Chi Minh da hd trg va tao diéu kién
thuan loi cho chiing ti trong qué trinh thuc hién thi nghiém. Pong thoi, xin guri 10i cam on
dén anh Lé Thanh An da chi dan va truyén dat kién thirc nén tang cho nghién ctru, cac ban
sinh vién khoda 2015, 2016, 2017 dang lam viéc tai Phong thi nghiém méi truong BO mon
Cong nghé K§ thuat Moi truong — Truong Pai hoc Su Pham K§ Thuat Thanh phd HO Chi
Minh da giup d& chling toi trong qua trinh thyc hién d6 an tt nghiép nay.

Chung t6i ciing guri 10i biét on dén gia dinh, nhimg nguoi da co vil va dong vién chiing
t6i thuc hién tot Luan van nay. Ngoai ra, chling toi xin cam on ngudi than va ban bé di gitp

dd chlng t6i trong sudt thoi gian qua.

Xin chan thanh cam on tat ca nhiing gi tt dep ma thay cd va moi ngudi da 1am cho
chiing t6i khong chi trong thoi gian 1am khoa luan ma 1a su6t bén nam hoc tap tai ngdi truong
nay.

TP. Hé Chi Minh, ngay 29 thang 07 nim 2019

Sinh vién thyc hién

Ng6 Ngoc Quang Nguyén Trung Tinh



TOM TAT

Hién nay, 6 nhim méi trudong da dé lai nhitng hau qua tiéu cuc cho cudc sdng caa
con ngudi. Qué trinh phan huy cac chét hitu co ma gay anh huéng dén stc khoe cua con
ngudi, tro thanh tim diém nghién ciru cua cac nha khoa hoc trén toan thé gisi. Bé giai quyét
véan dé nay nhiéu phuong phap duoc &p dung nhung tng dung phuong phap quang hoa xuc
tac, dac biét 1a quang hoa xuc tac sir dung chat ban dan chiém vu thé hon phwong phap oxy
hoa thong thudng dé phan hay cac chat doc hai thanh cac chat khong gay doc. Bai cac chat
ban dan c6 vu diém nhu: gia thanh ré, khéng doc hai, dién tich bé mat Ion, pho hap thu rong
véi hé s6 hap thy cao, tinh c6 thé thay doi khi giam kich thudc, pha tap, c6 thé tai sir dung
nhiéu lan ma khéng mat di hoat tinh xtic tic quang hoa. Hon nira, cac hat ban dan duoc c6
thé ¢ dinh 1én cac vat thé khac trong mot 16 phan tng ma van gitr dac tinh xtc tac khi lap
di 1ap lai chu trinh xUc tac.

Trong nghién ctu nay, vat liéu TiO2-SiO, dugc dicu ché bang phuong phép sol gel sau
d6 phit 1én hat kinh cuong luc bang phuong phép nhung. Vat liéu xtc tic quang dugc danh
gia dic tinh thong qua nhiéu phuong phap nhu xac dinh hinh thai bé mat vat liéu, xac dinh
cau trdc tinh thé. Sau d6, hat kinh phu vat liéu duoc nhdi vao md hinh da thiét ké va két
hop glyerol dé danh gia hiéu qua xir Iy d6 mau metyl orange dudi anh sang mat troi. Két
qua cho thay thoi gian luu nude 1a 7 phat, ham luong glycerol 1a 0.5 g/L thi dat hiéu qua
xt ly methyl orange (ndng do nho hon 0.03 g/L) 1a trén 60%. Sau d6 vat liéu duoc ap dung
trén mau nudce thai dét nhudm thue té va mang lai mot sé két qua kha quan trong xir Iy mau
cho thiy tiém ning tng dung cho nganh dét nhuom & Viét Nam.



LOI CAM POAN

Chuiing t6i tén 13 Ngé Ngoc Quang va Nguyén Trung Tinh 1a sinh vién khoa 2015
chuyén nganh Céng nghé K¥ thuat M6i truong, ma sé sinh vién 15150121 va 15150138.
Ching t6i xin cam doan: d6 &n tét nghiép nay la cdng trinh nghién ctu khoa hoc thuc su
ctia ban than chang t6i, dwoc thuc hién duéi sy huéng dan cua T.S Hoang Thi Tuyét Nhung.

Céc thong tin tham khao trong dé tai nay duoc thu thap tir nhitng ngudn dang tin cay,
da duoc kiém chimg, dugc cong bd rong rii va dugc ching toi trich dan ngudn gdc rd rang
& phan Danh muc tai liéu tham khao. Cac két qua nghién ctru trong do an nay la do chinh
chdng tdi thue hién mot cach nghiém tuc, trung thuc va khéng tring 1ap véi cac dé tai khac.

Chung t6i xin dugc lay danh dy va uy tin ciia ban than dé dam bao cho 15i cam doan
nay.

TP.H6 Chi Minh, ngay 29 thang 07 nam 2019

Sinh vién thuc hién

Ng6 Ngoc Quang Nguyén Trung Tinh
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DANH MUC TU VIET TAT

Chir . .
., Tiéng Anh Tiéng Viét
viet tat
COD | Chemical oxygen demand Nhu ciu oxy hod hoc
Gly | Glycerol -
HRT | Hydraulic retention time Thoi gian luu
h+VB | Hole (valence bands) L) tréng quang sinh
MO | Methyl orange Methyl da cam
PL | Photoluminescence Pho quang phat quang
5 AOPS Photochemical Advanced Oxidation Qua trinh quang oxi hoa bac cao
Processes
P, | Point of zero charge Piém dién tich khong
pHzpc | Zero point of charge Diém dién tich bang khong
TTIP | Tetra Isopropyl Titanate -
TEOS | Tetraethyl orthosilicate -
SEM | Scanning Electron Microscope Kinh hién vi dién tir quét
TEM | Transmission electron microscopy Kinh hién vi dién tir truyén qua
TTIP | Tetra Isopropyl Titanate -
TEOS | Tetraethyl orthosilicate -
uv Ultraviolet radiation Tia cuc tim
XPS | X-ray Photoelectron Spectroscopy Pho ké quang dién tir tia X
XPS | X-ray Photoelectron Spectroscopy Pho ké quang dién tir tia X
XRD | X-Ray Diffractometer Phuong phap nhiéu xa tia X
BXMT - Birc xa mat troi
NLMT - Nang luong mat troi
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1. TINH CAP THIET CUA DE TAI

Hién nay, 6 nhiém moéi trudong da dé lai nhitng hau qua tiéu cuc cho cudc séng ciua con
ngudi. Qua trinh phan huy céc chit hitu co gay anh huéng dén sic khoe, tré thanh tam diém
nghién ciru cua cac nha khoa hoc trén toan thé gisi. Cac chat 6 nhidm dwoc thai ra tir cac
ngudn khac nhau anh hudng dén hé sinh théi vi cac chat 6 nhiém nay khi thai ra méi treong
duoc phan hay sinh hoc rit cham mang lai hau qua x4u va khong twong thich véi mai
truong. Dé giai quyét van dé nay cé nhiéu phuong phap, nhiéu md hinh da duoc nghién
ctru va phat trién ma noi bat 1a cac nghién ciru vé phuong phap quang héa xtic tac, dac biét
la quang hoa xuc tac sir dung chat ban dan. Bai vi cac chat ban dan c6 wu diém nhu: gia
thanh ré, khong doc hai, dién tich bé mat Ion, phd hap thu rong véi hé sb hap thu cao, tinh
c6 thé thay doi khi giam kich thudc, pha tap, ..., ¢6 thé tai sir dung nhiéu l1an ma khong mat
di hoat tinh xUc tac quang héa. Hon nita, cac hat ban dan duogc co thé c¢b dinh Ién cac vat
thé khac trong mét 10 phan (ing ma van giir dac tinh xuc tac khi lap di 1ap lai chu trinh xuc
tac [1-5].

Str dung quang xUc tac ban dan 1a mot trong nhitng nghién ciu hia hen cung cp nang
lwong sach va phan hay cac chat 6 nhiém hitu co bén va loai bo cac kim loai doc hai. Pac
diém cua loai xuc tic nay 1a duéi tic dung cua anh séng s& sinh ra cap electron (") va 15
tréng (H*) c6 kha ning tac dung véi oxi (O2) va nuéc (H20) dé tao ra gbc hydroxin (HO®)
phan hay chét hitu co hodc chuyén héa cac kim loai doc hai thanh nhitng chét “sach” véi
mdi trudng [6-12]. Mac du ¢ nhiéu chat quang xUc tac ban dan nhung TiO2 van la mot
trong nhitng chit quang xGc tac phd bién nhat vi gia thanh ré, bén hda hoc, khong doc hai,
dé diéu ché. Do d6 TiO; la chét thich hop ting dung trong cong nghé xir 1y méi truong.
Ngoai ra viéc str dung TiO2 lam chat xuc tac quang hoa xir Iy céc chat hitu co doc hai, kim
loai ning trong nudc thai cong nghiép (dét nhuom...) TiO2 con dugc sir dung dé 1am sach
khong khi, chéng nim méc, diét khuan, hay phan hay cac chat cua thudc trir sdu [13]. Vi
TiO2 c6 ning luong ving cdm ~ 3,2 eV nén chi ¢ mot phan nho anh sang mat troi, khoang
5% trong ving UV c¢6 thé duogc sir dung [7-11]. Do vdy, di c6 nhiéu nhiéu nghién ciru trong
viéc didu ché quang xuc tac TiO2 c¢d kha ning str dung hiéu qua trong ving anh sang kha
kién. Dén nay, da c6 nhiéu nghién ctu bién tinh TiO, bai cac cation kim loai va phi kim
chuyén tiép da cho thay két qua tdt, ting cuong tinh quang xGc tac trong ving kha kién.
Ngoai ra viéc bién tinh TiO2 véi cac halogen ciing ting cudng hoat tinh cua TiO2 trong
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viing anh sang kha kién. Gan day, viéc bién tinh déng thoi ca kim loai va phi kim vao TiO>
da thu hut nhiéu sy quan tdm,vi né c6 thé lam ting manh hoat tinh quang xuc tac so véi
viéc bién tinh chi boi riéng kim loai hoac phi kim [7].

Khi bo sung glycerol lam tang kha ning quang hoa dén viing anh sang kha kién cua
vat liéu ciing 1a hd chon cac ion H+ lam cho céc ion H+ khdng c6 quay vé 16 tréng 1am
tang qua trinh xc tac tac quang [8]. N6 nhu mot chat quang nhay, c6 thé hap thu anh
sang kha kién va tao ra dién tir kich thich bai cac photon. Céc electron kich thich boi céc
photon duoc tiém vao dai dan TiO, dé tao thanh Ti (111) va céc loai phan @ng cudi cing
lam tang sy quang hoa cua vat liéu [9].

Mot vai chét hitu co ciing 12 phu gia cho qué trinh diéu ché SiO, — TiOz bang cach st
dung formamide, glycerol hoic axit oxalic lam phu gia hoa hoc kiém soat say kho dé cai
thién tinh chat vat ly cia san pham, kiém soat toc do thay phan va ngung tu, ciing nhu kich
thudc hat ddng nhat va phan bo do x6p. No da dugc tim thay rang khi st dung, thoi gian
gel hoa 1au hon ma khong co6 bat ky chat phu gia. [10]

C6 nhiéu phuong phap diéu ché vat ligu TiO2-SiO, kha phong pha nhu: sol-gel, phan
g pha ran, thuy nhiét, dong két, nhiét phan phun, nghién, thity phan. Sy két hop cua cac
hat & kim TiO2-SiO2 ¢c6 thé tang kha ning quang xuc tac cua TiO; s& gidn rong ving tir
ngoai dén viing anh sang kha kién.[11-12]

2. TONG QUAN TINH HINH NGHIEN CU'U TRONG VA NGOAI NUOC

Tinh hinh ngoai nuoc:

C6 nhiéu cong trinh cdng b ché tao vat liéu TiO,-SiO, cha yéu bang phuong phép sol
— gel, thay nhiét. Nhung chi c6 cong trinh nghién cau tong hop vat liéu TiO2-B va tac nhan
pha tap glycerol bang phuong phép sol- gel.

Trong nghién ctru nay, cac vat liéu nano TiO2 pha tron axit boron va glycerol hi¢u qua
cao dugc tong hop truc tiép thong qua phuong phap gel sol. Cac vat lidu thu duoc dugc xac
dinh boi nhidu xa tia X (XRD), kinh hién vi dién tir truyén qua (TEM), quang phd quang
dién tir tia X (XPS), phd hong ngoai bién doi Fourier (FT-IR), quang phd phan xa khuéch
tan tia UV (DRS) va quang phd quang dién tu tia X (PL).

Két qua chi ra rang boron lién két mot phan vao ciu tric TiO xen k& hoidc dugc tich
hop vao mang TiO> théng qua viéc chiém vi tri ciia nguyén tir oxy va cac chat khac co mat
duéi dang B2Os. Cac vat liéu TiO2 dong pha axit va glycerol cho thay su thay d6i mau do



rd rét & cac canh hap thu cua ching va tach 15 electron hiéu qua do pha tap glycerol. Nghién
ctru vé cac hoat dong khang khuan chang minh rang vt liéu nano TiOz pha tap c6 thé vo
hiéu hoa vi khuan mot cach hiéu qua duéi su chiéu xa anh sang nhin thiy dugc. Vat liéu
nano TiOz pha tap thé hién hiéu suat khang khuan tuyét voi hon vat liéu nano TiO2 pha tap
B. Puoc dé cap trong bai bao (He Yanga, Yuzheng Wanga, Xiangxin Xuea. Influences of
glycerol as an efficient doping agent on crystal structure and antibacterial activity of B2Os-
Ti02 nano materials 122 (2014) 701-708.)

Tinh hinh trong nuoc:

C6 mot s6 cong trinh céng bd vé nghién ciru tong hop vat liéu TiO2-SiO, 1am chat x(c
tac quang hoa bang phuong phap sol-gel thuy nhiét, chua c¢6 cong bd nghién ciau veé
“Nghién ciu hiéu qua khir mau bang vat liéu xdc tac quang két hop glycerol duéi anh
sang mat troi”

3. MUC TIEU NGHIEN CUU

Diéu ché vat liéu TiO2-SiO; theo ti 1¢ TiO2:Si02 = 90:10 phu 18n hat kinh duéi dang 16p
phim mong nham giam sy that thodt vat liéu.

Pénh gia cac yéu to anh huong dén qua trinh khir mau cia mé hinh sir dung vat liéu
TiO,-SiO2 két hop Glycerol dudi anh sang mat troi.

4. PHUONG PHAP THUC HIEN

Phuwong phadp nghién curu thuc nghiém:

Diéu ché mau vat ligu theo ti I¢ TiO2:SiO, = 90:10 tir Tetra-isopropyl orthotitanate
(TTIP) 98% ( C12H2804Ti(C3H70)4Ti) va Tetra-ethylorthosilicate (TEOS) 98% (CgH2004Si
(C2H50)4Si) bang phuong phap sol-gel

Thuc hién cac phan (ng xuc tac quang héa phan hity chat hitu co cua vat liéu TiO,-
Si0O2va TiO,-SiO, kéthop glycerol dudi anh sang mat troi.
Phwong phdp nghién cizu phan tich tong hop:
Phan tich va tong hop cac dit liéu phé XRD, SEM, va dién tich bé mat riéng dé xac dinh
cAu tric cua vat lieu TiO.-SiO..

Phan tich cac dit liéu hiéu suat phan huy quang héa chat hiru co 6 nhiém cua vat liéu

TiO2-Si02 va Ti02-Si0; két hop glycerol dudi 4nh séng mat troi.



5. POI TUQNG VA PHAM VI NGHIEN CUU

Poi tiwong nghién cizu
Vat liéu xuc tac quang theo ti I¢ TiO2:SiO2 = 90:10 dang 16p phim mong phu trén hat

kinh.

M6 hinh xtr Iy nudc thai bang vat liéu xtc tac quang TiO2 — SiOz két hop Glycerol.
Ngudn nudc mau gia 1ap pha mau tai phong thi nghiém va mau nudc thai tir nha may.
Pham vi nghién cuizu

Kha nang khir mau bang vat liéu TiO2-SiOz khi phu Ién hat kinh cuong luc va két hop

Glycerol dudi &nh sang mat troi.
Anh hudng cua nong do Glycerol dén COD ctia mau.

6. NOQI DUNG NGHIEN CUU

Ché tao vat liéu theo ti 1¢ TiO:SiO, = 90:10 bang phwong phép sol-gel .

Panh gia kha nang khir mau Methyl orange trong nudc cua vat liéu ché tao khi két
hop vai Glycerol dudi &nh sang mat troi tu nhién.

Khao sat cac yéu to anh huong dén hiéu qua khir mau Methyl orange : ham luong
glycerol, nong d6 metyl da cam ban dau, pH, thoi gian phan ang, cuong d6 anh sang
mat troi.

Khao sat hiéu qua xur Iy trén mau nuéc thai dét nhuom.
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CHUONG 1: COSO LY THUYET

1.1. TONG QUAN VE TiO
1.1.1. Cau tric pha tinh thé cia TiO2va cac tinh chat cia TiO;

TiO, thuéc nhom oxit kim chuyén tiép. Trong tu nhién TiO; tn tai c6 bén dang thu
hinh co ban: Anatase (mang tir phuong), brookite (dang thoi), rutile (mang ti phuong) va
TiO2 (B) (don ta) [13].

Rutile: c6 kiéu mang Bravais ti phuong véi cac hinh bat dién xép tiép xic nhau ¢ céc
dinh trang thai tinh thé bén cta TiO2 & cac diéu kién nhiét do va ap suat. Zhang et al. [14]
chting minh rang pha anatase va brookites cé thé chuyén thanh pha rutile khi dat duoc mot
kich thudc hat nhat dinh, pha rutile tré nén bén hon pha anatase véi kich thuéc hat 16n hon
14nm. pha rutile c6 hoat tinh cao hay thap tly thudc vao diéu kién tong hop muic ning
lwgng mién cam la 3,02 eV

Anatase: Anatase cling c6 kiéu mang Bravais tir phwong nhu rutile nhung céc hinh bat
dién xép tiép xdc canh véi nhau va truc caa tinh thé bi kéo dai [15]. La pha c6 hoat tinh
guang hod manh nhat trong 3 pha. Cau trdc tinh thé cua anatase phi hop hon cho céc tng
dung pin ning lugng mat troi vi do linh dong cua cac electron cao,hang sé dién mai thap
va mat do electron thap [13]. Anatase c6 ning luong mién cam 1a 3,23 eV

Brookite: ¢ hoat tinh quang hoa rat yéu. Brookite c6 mirc ning lwong mién cam Ia
2,96 eV. Trong thuc té, pha tinh thé brookite cia TiO; rat it gap nén thudng it duoc dé cap
trong cac nghién cuu va tng dung [16].

(a) (b) (c)
Hinh 1.1: Cdu triic tinh thé pha Rutile (a), Anatase (b) va Brookite (c)



TiO2 1a mot chat ban dan vai ving hda tri caa TiO2 gdm orbital 2p cua O2 va orbital 3d
cua Ti,trong ving dan chi gom orbital 3d cua Ti [17].

Thong thuong TiO2 & dang bot, c6 ma trang, kich thuéc & dang micromet, rat bén hoa
hoc, khong tan trong axit, khong doc va ré tién. Tuy nhién,khi dua TiO vé dang kich thudc
nanomet, TiO2 c6 thé tham gia mot s6 phan @ng vai axit va kiém manh.

Bang 1.1: Mét sé tinh chat vat Iy cia TiO, dang anatase va rutile

STT Tinh chét vat ly Anatase Rutile
1 CAu tric tinh thé T phuong T phuong
2 Nhiét d6 néng chay (°C) 1800 1850
3 Khéi luong riéng (g/cmd) 3,84 4,20
4 D0 cling Mohs 55-6,0 6,0-7,0
5 Chi s6 khiic xa 2,54 2,75
6 Hang s6 dién moi 31 114
7 Nhiét dung riéng (cal/mol.°C) 12,96 13,3
8 | Muc niang luong ving cam (eV) 3,23 3.2

Titanium dioxide (TiO2) la mot chat xuc tac quang dang duoc st dung rong rai trong
nhiéu linh virc khac nhau nhu my pham, dién tu, y hoc, kién truc... Dic biét, xuc tac quang
TiO, dang dwoc nghién ciru wng dung trong Xt Iy méi treong. Trong sé cac chat quang ban
dan (ZnO, WO3, MoQs, ZrOz, SnO3, -Fe;0s,...), TiOz 6 tién nang thuong mai nhat vi dic
tinh 6n dinh quang hoa, nhay cam véi anh sang mat troi, chéng dn mon ¢ méi trudng nudc,
an toan khi sir dung va c6 gia thanh thap hon so véi cac vat liéu khac

1.1.1. Quatrinh quang xuc tac caa TiO-

Theo Iy thuyét ving, cau triic dién tir cua kim loai gom c6 mot viing gém nhitng phan
tir lién két duoc xép du electron, dugc goi 1a ving hoa tri (Vanlance Band — VB) va mot
viing gdm nhitng obitan phan tir con trong electron, duoc goi 1a ving dan (conductance
Band — CB). Hai vung nay dwoc chua cit bai mot ving niang luong goi 12 ving cam, dic
trung boi ning luwong ving cam Eq (Bandgap Energy), chinh d6 chénh léch vé niang luong
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gitra hai ving noi trén. Su khac nhau giira vat dan dién, vat liéu cach dién va vat liéu ban
dan chinh 1a sy khac nhau ¢ vi tri nang lugng ving cam. Di voi vat dan dién, ving hoa tri
la viing dan dién nam che phu 1én nhau va khdng c6 viing cam nho d6 nhitng electron chiém
day trong cac obitan lién két & ving hda tri c6 thé dé dang nhay qua cac obitan phan lién
két con tréng trong ving dan khi vat liéu dugc dic dudi mic dién ap nao d6. Nguoc lai,
dbi voi vat liéu cach dién, hai viing hoa tri va viing dan cach kha xa nhau, ning luong ving
cam 16n nén cac electron ¢ viing hda tri khdng thé nao vuot qua ving cim dé nhay 1&n ving
dan mac du dic dudi mot dién ap Ion. Vat 1éu ban dan 1a vat liéu c6 tinh chat trung gian
gitra hai vat liéu trén. Nghi 1a nhitng electron trong viing hoa tri caa vat liéu ban dan khi co
mot kich thich du 16n vuot qua ngudng cua ving cam Eq ¢6 thé nhay 1én viing dan tré thanh
chat dan c6 diéu kién. Nhitng chat c6 nang luong ving cam Eq thap hon 3,5 eV sé& la nhiing
chét ban dan.

TiO; (dang anatase) c6 nang luong viing cam la Eg = 3,2 eV nén c6 thé hap thy cac birc
Xa tir ngoai gan (1 <387,5 nm). Thé oxy hoa khir cua ving hoa tri va viing dan caa TiO:
tuong tng la +3,1 eV va-0,1eV.

QUANG KHU
02
) Cv"
H202
4, VUNG DAN ¢ + H0; -> "OH + "OH
S
ki
NANG LUGNG
& 8
E : z
3 TiO» F
X

VUNG HOA TR Ch" -
ChD

“OH; R*

"OH + R* -> san phim trung gian > CO2 +H20

QUANG OXI HOA

Hinh 1.2: Co ché xUc tac quang trén chat ban dan TiO2



Khi chiéu vao chét xitic tic quang anh sang c6 ning luong I6n hon hoic bing ning
lwong viing cim (tuwong tng véi bic xa UV-A c6 budc séng 1 <387,5 nm), TiO2 s& hap
thu cac photon (hy) va khi d6 cac dién tir e- trong vung héa tri sé duoc kich thich nhay Ién
viing dan, dé lai cac 13 trong h* c6 dién tich dwong & viing hda tri.

Tio, 222 56" +h* (1.1)

Céc 10 tréng quang sinh mang dién tich dwong s& di chuyén ra bé mat cua hat x(c téc.
Néu trong méi trudng nudc s& xay ra nhitng phan tng tao gc ty do *OH trén bé mit chat
xuc tac theo phuong trinh:

h*+H,0— OH+H"*(1.2)
h*+OH™ — "OH +H" (1.3)

Mt khac, cac electron quang sinh trén ving dan ciing di chuyén ra bé mit chat xuc tac.
Néu c6 mat Oz trén bé mat chat xdc tac, cac phan ung khu xay ra tao géc superoxit ((O,”)
trén bé mat va phan ang tiép voi nudc tao gbc *OH :

e +0,— 0, (1.4)
2°0, +2H,0 > H,0,+20H" +0, (1.5)
H,0,+e” — OH +OH" (1.6)

Mt khac, cac electron quang sinh trén viing dan c6 xu hudng tai két hop voi cac 16
tréng quang sinh trén viing hoa tri, kém theo giai phong nhiét va anh sang. Chinh qua trinh
nay lam giam dang ké hiéu qua x(c tac quang cua vat liéu.

1.2.  TONG QUAN NGHIEN CUU VAT LIEU BIEN TINH TiOx.

Mic du da c6 rat nhiéu nghién cau tip trung vao co ché tong hop va hinh thanh céc
nano TiOz vai hinh thai hoan hao, nhung ung dung réng réi trong linh vuc xUc tac quang
hoa caa vat lidu nay van con dang bi han ché boi so hiru nang luong ving cim 16n hon
nhiéu so véi cac hat TiO2 (3,87 eV dbi voi nano ng va 3,84 eV ddi véi cac tam nano
titanate so véi 3,2 eV cua hat TiO2). Vi thé, rat nhiéu nghién ctu duoc tién hanh nham mé
rong kha nang hap thu anh sang vé viing kha kién va lam giam téc do tai két hop cap dién
tir — 15 tréng quang sinh thdng qua viéc bién tinh cac nano 6ng TiOz, nang cao kha ning
xUc tac quang hoa cua vat liéu nay. TiO2 duoc bién tinh bang nhiéu phwong phap nhu pha
tap voi cac kim loai va ion khéc, ghép véi chat ban dan khac (c6 nang luong ving cam nho
hon) hay 1am cho nhay quang dé md rong kha nang hoi dap vdi ngudn nang luong anh sang
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kha kién, da dugc chang minh [ cach kha thi va hiéu qua dé giai quyét 19 mat ton tai cua
TiO- trong xUc tac quang.

Nhiéu nghién ctu cho thay khi thém vao cau tric TiOz bang cac chat pha tap (kim
loai, phi kim va halogen) gitp bién tinh bé mat 1a mét trong nhirng lwa chon 1am cho TiO2
c6 kha niang nhay cam trong viing anh sang kha kién. Ngoai ra, chat bién tinh gitp lam tang
tinh chat Iy hoé hoc cua TiO nhu ting d6 tinh thé hod (phan trim cua pha anatase cao),
dién tich bé mat cao va kich thuéc hat tinh thé nho [18].

Bién tinh bang kim loai dong két hop phi kim c6 thé ngan chin qué trinh két hop
electron va 16 tréng quang sinh. Bing viéc bd sung chat oxi hda ¢ bén ngoai va chit nhan
electron vao bén trong chat ban dan, hiéu qua qua trinh xUc tac quang ting dang ké.

1.2.1. Bién tinh bang oxit SiO>

Mot s6 4 kim ciing duge dung dé pha tap, trong d6 Si duoc dung pho bién. Pha tap
bang Si gitip ting on dinh nhiét cua pha anatase ciing nhu ngin chan sy chuyén doi giita
pha anatase sang pha rultile [19]. Nghién cttu anh huong cua viéc pha tap Si Ién TiO2 [20]
cho kich thugc hat nho hon, thé tich 18 rdng va dién tich bé mat Ion hon véi phuong phap
thuy phan nhiét. Piéu nay dong nghia véi viéc lién két Ti-O-Si duy tri nong d6 nhom
hydroxyl bé mit cao nén hoat tinh xtc tac quang cua SiO2 -TiO2 cao. Viéc tang hiéu suat
xt 1y duoc Iy giai cho viéc thém silicac vao cau tric mang tinh thé caa titanium dioxide
lam tang dién tich bé mat riéng cua vat liéu dan dén kha niang hap phu acetophenone ting
lén, vi vay kha nang xur 1y cling ting 1én dang ké.

Mot vai chat hiru co ciing 1a phu gia cho qua trinh diéu ché SiO, — TiO2 bang céch st
dung formamide, glycerol hoic axit oxalic lam phu gia hda hoc kiém soat say kho dé cai
thién tinh chat vat ly ciia san pham, kiém soat tc do thay phan va ngung tu, ciing nhu kich
thudc hat ddng nhat va phan bo do x6p. N6 da dugc tim thay rang khi st dung, thoi gian
gel hoa 1au hon ma khong co bat ky chat phu gia. [21]

TiO, pha tron axit boron va glycerol hiéu qua cao dugc tong hop truc tiép thong qua
phuong phap gel sol. Vit liéu TiO2 ddng pha axit va glycerol cho thay su thay d6i mau do
rd rét trong cac canh hap thu caa chiing va tach 13 electron hiéu qua do pha tap glycerol.Vé
cac hoat dong khang khuan chirng minh rang vat liéu nano TiO, pha tap c6 thé vé hiéu hoa
vi khuan mot cach hiéu qua dudi su chiéu xa anh sang nhin thiy duoc. [22]
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1.2.2. CAc yéu té anh hwéng dén phan #ng quang xAc tac phan hay chdt hizu co ciia
vt liéu bién tinh TiO».
a. Anh huong caa ndng d6 chat hiru co.

Nong d6 ban du caa chét hiru co trong phan @ng xUc tac quang hda 1a mot yéu té quan
trong anh hudng dén hiéu suat quang xdc tac. Nhin chung hiéu qua phan huy s& giam khi
nong do chat hitru co ting néu ham luong chat xuc tac khong thay doi [23]. Bai vi khi nong
d6 chat hiru co tang 1én s& ting s6 phan tir hitu co trén bé mat vat lieuj xtc tac, diéu nay
lam giam luong photon &nh sang tién dén bé mat tiép xdc cua chat xdc tac va s& lam giam
su hinh thanh goc OH™ dan dén lam giam hiéu qua phan hay chat hitu co.

b. Anh huong cua ham lugng chat xuc tac.

Ham luong x(c tac SiOz2 — TiO2: Muc d6 phan hiy quang hoa ban dau ting khi ting
lugng chat xuc tac va sau d6 giam vi chat xuc tac ting 1am can tré va chan tia sang. Khi
nghién ctru ham lugng SiO2-TiO> tir
c. Anh huong caa pH.

Piém dang dién (pzc, 1a gia tri pH ciia moi truong ma & do dién tich bé mat caa TiO2
bang zero) cua TiOz trong moi trudng nudc ¢6 gia tri nam trong khoang tir 5-6 [24]. Khi
dung dich c6 pH>pyc, bé mat TiO2 c6 dién tich &m lam giam kha nang hap phu cac anion
l&n bé mat chat xuc tac theo dinh luat Culong. Va nguoc lai, khi dung dich c6 pH<pz, bé
mat ctia TiOz tich dién duwong 1am ting kha nang hap phu cac anion 1én bé mat chat xuc tac.
Tuy nhién, sy thay doi tdc d6 qué trinh quang xuc tac & cac pH khac nhau thuong khdng
vuot qua mot bac [25].

d. Anh huong caa phuong phap diéu ché.

Céc phuong phap diéu ché vat liéu SiOz - TiO2 kha phong ph, tir nhitng phuong phap
truyén théng nhu sol — gel, phan ung pha ran, thily phan, dong két, cac phuong phap don
gian ma hiéu qua nhu phuong phap tam, nghién dén cac phuong phap hién dai nhu thuy
nhi¢t, nhiét phan phun. Trong nhitng phuong phap do, phuong phép sol-gel dugc su dung
nhiéu nhat do nhiét do nung thap, kha ning tong hop d& dang, trang thiét bi don gian, do
ddng déu va do tinh khiét kha tét, ché tao dwgc mang mong va tao duoc hat c6 kich ¢& nano
kha dong déu [26]. Trong khi d6, phuong phap khir bac bang anh sang khéng thé phan b
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ion bac vao sau bén dudi bé mat cua hat TiO2, dic biét luc lién két nay rat yéu khi chi pha
trén bé mat.

e. Anh huong caa ngudn sang.

Nhiéu nghién ctzu chting minh TiO2 khdng c6 kha ning diét khuan trong diéu kién bong
tbi. TiO2 chi khir khuan duoc khi duoc chiéu bai tia cuc tim va hinh thanh céc géc hoat hoa
tu do. Tuy nhién, bac cd thé 1am tang hoat tinh caa TiO> trong diéu kién anh sang kha kién
[27].

f. Anh huéng cua cta dang lo ling va cé dinh.

Hiéu qua cua chat xuc tac dang lo limg cao hon so véi dang ¢6 dinh do luwong vat chat
chuyén dong nhiéu khi chat xdc tac ¢ dang lo litng. Tuy nhién, gia thanh cho viéc thu hoi
chét x(c tac tir hé thong bun thai 12 khdng thuc té. Nguoc lai, chat xuc tac dang ¢b dinh cé
thé dé kiém soat hon nhung gia thanh ciing phu thudc vao su tic nghén va mat hoat tinh
cuia chat xtc tac. Ngoai ra, vai vat liéu SiO2-TiOz khi ¢b dinh dang 16p .

1.2.3.  Ung dung cia vt ligu TiO; bién tinh trong xi Iy méi truong.
1.2.3.1.  Ung dung trong x Iy nweéc va khdng khi

San pham bién tinh TiO2 c6 kha nang phan hily cac chat doc hai vi vay nd dugc tng
dung xir Iy nudc va lam sach khong khi. C6 nhiéu bao cao phan tich vat liéu TiO, c6 kha
nang phan hay cac chat doc nhu lindane va cac chat doc tir thudc trir sdu dudi anh sang
kha kién [28]. TiO, bién tinh bang phuong phap sol-gel cho thay rang hoat tinh xdc tac
quang hoa tét hon so véi TiO2 khong bién tinh [29].

Trong khdng khi c6 cac hop chat hitu co bay hoi (VOCs) gay nén 6 nhiém khong khi
can phai loai bo. Vat lidu TiO2 dong bién tinh bai N va Pt (pt/ TiO2-xNx) cho thay hiéu qua
phan hity bezen va cac chét hitu co bay hoi khac ton tai trong khong khi dudi anh sang kha
kién [30]. Cho thay kha ning xir Iy khong khi nhiém cac hop chat hitu co bay hoi (VOCs)
gay nén 6 nhiém khong khi hiéu qua trong diéu kién d6 am caa khi quyén.
1.2.3.2. Khd ndng khdng khuan

Vit liéu TiO2 bién tinh c6 kha ning diét khuan 1am sach nuéc. Gan day cé cong trinh
nghién ctu kha nang diét khuan Gram duong Mcrococcus lylea bang TiO; bién tinh boi
Ag-TiO,-Si0 (1% Ag) theo ti I¢ TiO2:SiO2 = 90:10 véi anh sang kha kiém két qua co thay
hiéu qua rat cao [31]
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1.3. TINH HINH NGHIEN CUU NANG LUQNG MAT TROI TRONG XU LY
NUOC.

Ning luong mat troi (NLMT) dugc con nguoi tng dung trong hoat dong san xuat va
trén quy mé 16n tir nhitng nam cudi thé ky 18 ¢ nhitng nudc ¢6 anh sang mat troi 16n hay
nhitng ving sa mac. Nhung dén nhitng nim 1968 — 1973 thi nang luong mit troi méi dac
biét quan tdm do cudc khung hoang nang lugng. NLMT duoc quan tdm ¢ hai linh vuc: qua
trinh bién d6i nang lwong mat troi thanh nang lwong dién ning nho cac té bao quang ban
dan (goi la Pin ning lugng mit troi), sir dung ning lwong mit troi dudi dang nhiét (thu birc
xa nhiét va tich trir dudi dang nhiét nang dé stir dung vi muc dich mong mudn) [32].

Pho bién trong viéc st dung ning lugng mit troi trong xir 1y nudc 1a phuong phap phan
hity chat hitu co gay hai. Phuong phap nay dang duoc sir dung rong rai tai cac nude dang
phét trién, noi dang chiu anh huong tiéu cuc tir sy phan hay chat huy co dugc xem la
phuong phép c6 chi phi thap va don gian dé nang cao chat luong nguon nudc udng [33].
Tuy nhién, phuong phap nay yéu cau can phai c6 nguon nude dat cac chi tiéu hoa 1y trudc,
day 1a mot diéu rat kho khi ngudn nuée 6 nhiém dang ngay cang hity hoai méi trudng va
bién doi khi hau.

Ngoai vi sinh vat gay bénh thi cac chat hiru co bén bi hién dién dudi dang cac chat 6
nhiém trong nudc thai tir nha may san xuat, hoat dong néng nghiép, cac ho gia dinh hay
cac bai chén lap chat thai. Chlng ta co thé dé dang tim thay chung trong nudc ngam hay
nuéc mat. Nhiéu giai phap duoc dé xuat dé loai bo hét nhitng chat gay 6 nhiém d6. Trong
d6, qué trinh quang oxi hoa bac cao (PAOPs) duoc chil ¥ dén nhu mot phuong phap hiéu
qua cao, va giam lugng hda chat xir 1y. Phuong phap giai phong quang xuc tac duoc xem
xét thay thé dé xu ly cac chat & nhiém trong nude trudc nhitng nam 1976 [34]. Tir d6, cac
nghién ctru da tim ra cac chat ban dan nhu: TiO2, ZnO, CdS, iron oxides, WOs, ZnS. Cac
chat nay c6 chi phi thap va mot vai chat c6 san trong tu nhién. Bén canh d6, hau hét cac vat
licu nay duoc kich thich bang 4nh sang c6 budc song trong dai anh sang mat troi (A > 310
nm) nén c6 thé sir dung 4nh sang mat troi dé kich thich cac chat ban dan nay.
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1.4. GLYCEROL VA METHYL ORANGE.

1.4.1. Glycerol
1.4.1.1. Téng quan glycerol

Glycerol hay glyxerol, glycerin, glyxerin 1a mot ruou da chirc, gdm 3 nhdm -OH gén
vao goc hydrocacbon CsHs (cong thirc hda hoc 1a C3Hs(OH)s hay C3HgOs). Glyxerol 1a mot
thanh phan quan trong tao nén chat béo, thudc nd nitroglyxerin... N6 c6 mét sb tinh chat
ciia mot rugu da nhu phan @ng voi Cu(OH): tao ra dung dich xanh trong sudt. Pay ciing 1a
phan tng dic trung dé nhan biét ruegu da chirc ¢6 2 nhém -OH tré 18n gan lién ké nhau

Khéi lwong phan tir 13 92,09 g/mol

Cong thire cau tao cua glycrol

OH
HO OH

Hinh 1.3. céng thirc cdu tao glycerol
1.4.1.2. Ung dung trong nghién cizu khoa hoc

Khi b6 sung glycerol 1am ting kha ning quang hoa ¢ viing anh sang kha kién cua vat
licu. [8]. NG 1a mot chat oxi trong qué trinh quang hoa, 1a h chdn cac 16 tréng quang sinh
mang dién tich dwong can tré qua trinh tai to hop cua céc electron vé lai I trong l1am ting
kha nang quang hoa cua vat ligu [9].

Nong d6 trung binh cua glycerol ¢é thé dugc st dung lam ngudn carbon cho nhiéu sinh
vat sinh truong va phat trién, bang cach van chuyén cha dong hoic van chuyén thy dong
trong diéu kién hiéu khi va ky khi [34].C6 hai cach cua qua trinh trao doi chat cho qua trinh
lén men yém khi cua glycerol. [35].

Pé danh gia tac dung ngan han caa viéc bo sung glycerol 1&n kha nang phan huy sinh
hoc dé dang nhu cau oxy hoa hoc (COD) trong chat anh huong nudc thai han ché carbon.
Sy hién dién ctia mot phan chat hiru co dé phan hay cung cap chat nén pha hop cho vi sinh
Vit tao ra axit béo dé bay hoi. Ty Ié sir dung oxy da duoc sir dung dé danh gia muc tiéu thu
oxy cho chat nén dé phan hiiy trong nudc thai. Nudc thai 6 ham luong hitu co thap chia
chat nén dé phan hay han ché. Va do d6, ngudn carbon b6 sung l1a can thiét dé cai thién kha
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nang xt Iy sinh hoc. Glycerol Ia nhitng ngudn carbon phé bién cho qué trinh sinh hoc dat
hiéu qua 1én dén 90% phan hay sinh hoc trong diéu kién tdi vu. [36]

1.4.2. Methyl orange

Methyl da cam (methyl orange) c6 céng thirc phan tir C14H14NsNaOsS, véi tén goi
Sodium 4-[(4-dimethylamino) phenyldiazenyl] benzenesulfonate hoac Sodium 4-[(4-
dimethylamino) phenylazo] benzenesulfonate.

Khéi luong phan tir mol 327.33 g/mol.

Khéi luong riéng 1.28 g/cm3.

Chat ran, thuong duoc san xuat & dang bot, mau da cam, nhiét do ndng chay khong
xac dinh ¢ hon 300°C, & nhiét d6 cao thi bi phan huy, tan trong nudc nong.

Methyl da cam c6 d¢ tinh khiét cao va c6 kha nang thay d6i mau sac khi pH caa moi
trudong thay doi tai mot diém cd dinh nén dugc ding lam chat chuan d6. Vi khoang doi
mau cua metyl da cam ¢ vao khoang pH cua axit trung binh nén n6 thuong dugc dung
trong chuan do axit. Khac véi cac chi thi thong thuong, methyl da cam khong c6 dai doi
mau xac dinh nhung lai ¢6 diém két chinh xac cua qué trinh d6i mau.

Chudn dé mau

Trong dung dich c6 tinh axit yéu dan, methyl da cam chuyén dan tir mau do red (pH
dudi 3,1) sang cam roi vang yellow (pH trén 4,4) va nguoc lai. Metyl da cam trong nudc
c6 pKa = 3,47 ¢ 25°C.

Trong dung dich xilen xianol (xylene cyanol), metyl da cam chuyén tir mau xam grey
sang tim violet (pH dudi 3.2) rdi sang xanh 1a green (pH trén 4.2).
Cong thirc cau tao cua Metyl da cam.
QNa
0=5S=0

Qs
OH

OH

o

Hinh 1.4. céng thic cdu tao Metyl da cam
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1.5. TONG QUAN NGUON NUOC XU LY.

1.5.1. Xir Iy nwéc thai dét nhuém Cong ty cé phan Phong Phu
1.5.1. Vj tri thuc hi¢n thi nghiém.

Thiét bi xu 1y dit tai san khu B, trugc phong thi nghiém khoa Céng nghé Hoa hoc

va Thuc pham truong Pai hoc Su pham Ki thuat Tp.HCM toa lac tai dia chi sé 1 duong V6
Van Ngan, quan Thu buc.

Hinh 1.5. Sdn khu B dai hoc Sw pham Ky thudt thanh phé Hé Chi Minh
1.5.2. Vitri lay mdu

Cong ty ¢6 phan Phong Ph toa lac tai 48 dudng Tang Nhon Pha B, khu phé 3, Tang
Nhon Pha B, Quan 9, TP. H56 Chi Minh
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1.5.3. Pinh hwéng va chién ot phét trién nganh dét nhugm
a.) DPinh hwéng phat trién

- Pau tu phat trién theo huéng lay chudi san xuat, cung tng “Soi - Dét - Nhuom - May
hoan tat” 1am cét 16i, két hop véi viéc dau tu phan bo theo khu vue, theo huéng chuyén
mon hoa, hién dai hoa nham dam bao tang truéng nhanh, bén viing va hiéu qua.

- Trong dau tu phat trién chi trong xay dung méi lién két hop tac chat ché giita cac cong
ty thanh vién trong Tong cong ty, dong thoi ting cuong xay dung méi lién két hop tac véi
cac tap doan phan phdi, ban 1¢ 16n va cac khach hang 16n c6 uy tin trén thé gidi nham dam
bao dén dau co khach hang dén do.
- Cong tac dau tu wu tién phat trién theo hudng thiét bi hién dai, cdng nghé tién tién, cong
tac quan ly cac mat: lao dong, chat dau tu
lugng, cac dinh muc kinh té ki thuat, bao vé moi trudng, ... theo tiéu chuan quoc té dong
thoi dam bao cong khai minh bach va than thién moéi truong, giam bét su phu thudc vao sé
lugng lao dong.
- Canh tranh vé gia & cap san pham tét.
- Tao ra nhiéu mau ma méi dep 1am tién dé cho do6i ngii ban hang phat huy.
b) chién lwoc

Vi nhiéu giai phap da trinh bay ¢ trén dé quyét tim nang cao kha ning canh tranh trong
viéc danh thi truong xuat khau ciing nhu noi dia, tuy nhién nim 2019, Phong Phu can tap
trung cang ¢ cac muc tiéu cot 16i sau:

- Tap trung ddi méi toan bo day chuyén san xuat vai denim. Day chuyén dang san
Xuat da dugc dau tu tir nam 1999 dén nay da lac hau vé cong nghé, cii vé thiét bi, ning suat
chat lugng thap, khong dap ing dugc yéu cau vé mau ma, mau sic,... cua thi truong. Viéc
dau tu doi hoi von 16n, chuyén gia, k¥ thuat va tho cé tay nghé cao, ...

- Pau tu d6i moi may dét khan. Phan Ion trén 95% may dét 1a secondhand san xuat
trude nam 1995, hai phan ba may nhuém 1a may c6 dung ti cao san xuat trudc nam 2009,
1am tiang chi phi san xuat, gia thanh cao, kho canh tranh.

- Thi trudng canh tranh khoc liét. Viéc canh tranh vai céc cong ty FDI, noi dia, lién
doanh,... dé gianh thi trudng ndi dia va thi truong xuét khau cang khéc liét hon dic biét vé
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gia. Vi vay, Tong cong ty phai ting cudng doi ngii ban hang, quang céo, quang ba, chi phi
nghién ctiu, khuyén méi, ha gia,... 1am lgi nhuan giam.

- Chi phi cho nguoi lao dong: Luong, bao hiém, phc loi,... ngay cang tang, canh
tranh quyét liét vé& nhan sy c6 nang luc; chi phi dién, nudc, Xt Iy nude thai, van chuyén déu
tang hang nam.

- Dich chuyén nganh dét nhuom ra cac tinh dé c6 diéu kién xay dung méi hé théng xir
Iy nuée thai va nude cap ngay tir dau nham dam bao san xuat than thién méi truong, dap
rng tiéu chuan mai trudng va bao vé méi truong. Viéc dich chuyén 1am tang chi phi san
xuat, do dau tu, dao tao, chi phi chuyén vién, khau hao....
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CHUONG 2
CAC PHUONG PHAP THUC NGHIEM
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CHUONG 2: CAC PHUONG PHAP THUC NGHIEM

2.1 PIEU CHE VAT LIEU TiO; - SiO, BANG PHUONG PHAP SOL — GEL
2.1.1. Hoba chat,

Bang 2.1: Hoa chat diéu ché vat liéu TiOz — SiOz bang phuong phap sol-gel.

. KLPT .
Tén hoa chat CTPT KLR (kg/l) Héang san xuat
(g/mol)
Tetra-isopropyl CioHasO4Ti
orthotitanate _ 284,25 0,96 Merck — buc
(TTIP) 98% (CsH70)4Ti
Tetra- CsH2004Si
ethylorthosilicate _ 79,867 0,967 Merck — buc
(TEOS) 98% (C2Hs0)4Si
Ethanol 99,9% C2Hs-OH 46,07 0,790 Prolabo — Phép
n-propanol 99,9% Cz2H7-OH 60,01 0,801 Prolabo — Phép
Nitric acid 65% HNOs3 63,01 1,00317 Merck — buc
Polyethylenglycol )
214 n 1 - u
20000 (PEG) (C2H4O)nH 20000 8,189 Merck — bic

2.1.2. Quy trinh diéu ché vat ligu TiO.-SiO; theo ti 1§ TiO2:SiO, = 90:10.
Dung mai S: 130 ml ethanol + 130 ml propan-1-ol.
Dung dich S1: 60 ml dung méi S + 0,76 ml nudc cat + 0,055 ml HNOs.
Dung dich S2: 60 ml dung méi S + 4,84 ml TOES.
Dung dich S3: 60 ml dung dich S + 42,2 ml TTIP.
Dung dich S4: 80 ml dung dich S + 11 ml nudc cat + 0,055 ml HNO3
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Hinh 2.1: Quy trinh diéu ché vit liéu.
Thuyét minh quy trinh diéu ché:
Dung moéi S ban dau duoc khuay tron bang may khuay tir véi toe d¢o 500 vong/phut
trong 30 phdt.

1a — 1b: Sau d6 1ay dung méi S pha dung dich S1 va S2 beaker 250 ml. Khuay S1 va
S2 véi tée dd 500 vong/phut trong 30 phat

2: Tron S1 vao S2 dugc dung dich S12 va tiép tuc khudy S12 véi toc do 500 vong/phut
trong 30 phdt.

3: Chuan bi S3 tir dung mdi S. Dung dich S3 duoc cho vao binh 3 ¢6 va khudy tron
Véi toe ¢ 200 vong/phat trong 30 phut.

4: S4 duoc pha tir dung méi S vao erlen 250 ml va khuay déu véi toc do 500 vong/phut
cho dén khi AgNO; tan hoan toan.

5: Sau khi khuay xong, S12 duoc cho vao S3. Hon hop duoc khuay véi toe do 200
vong/phit bang may khuiy diia va duoc gia nhiét bang bép.

6: Khi nhiét do6 trong binh phan &ng tir 80°C — 85°C, bat dau cho tir tir S4 vao véi luu
luong 8 ml/10 phut cho dén hét. Téc do khudy tang dan tir 200 — 250 — 500 — 750 — 1000
vong/phat.

Trong qué trinh phan &ng can kiém tra nhiét do bang nhiét ké. Két thiic qua trinh diéu
ché, ta duoc san pham cé dang s6ng sanh, trong suét gidng rau cau.
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7: Sol - gel duoc tao thanh tir qua trinh diéu ché s& duoc thuc hién cong doan thuy
phan nhiét. Thiét bj thay phan nhiét c¢6 hinh try, thé tich 2 lit; gom 2 16p: 16p bén ngoai
bang thép CT3 day 1cm va I6p bén trong bang teflon day 1 cm, dugc ty ché tao dé phuc
vu thi nghiém. Sol - gel dugc cho vao thiét bi thiry phan nhiét va day kin bang nap thép
CT3 - teflon. Toan bo thiét bi phan tng dugc dit trong 10 sdy duy tri & nhiét d6 150°C trong
10 gio. O diéu kién nhiét o nay, ap suét trong thiét bi co thé dat dén 10 atm, tao diéu kién
cho su hinh thanh cAu trdc tinh thé cua vat liéu tot hon.

Hinh 2.3: San phdm sau qua trinh diéu ché.
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2.2 QUI TRINH PHU LOP VAT LIEU TiO: - SiO; LEN HAT KiNH DUOI DANG
LOP PHIM MONG

2.2.1. Chuan bi hat kinh

Hat kinh 1 vat liéu c6 @6 trong sudt va do bén cao nén thich hop cho nghién ciu nay.
Bai vi vat liéu can nang luong anh sang mat troi dé dién ra phan tng xuc tac quang, hat
kinh dé dang cho 4nh sang xuyén qua, dam bao hiéu qua xuc tac quang cao.

- Chuan bj hat kinh: Hat kinh duoc thu gom Kinh v tir cac cira hang stra xe 6 t6, tiém
phé licu... Kinh sau khi mang vé, dung ba dap vun ra va ray dé duogc kich thudc hat tir
0,45-0,9 mm.

- Lam sach: sau khi c6 du lwong hat kinh can thiét ta mang rira sach roi say kho ¢ 105°C.
Hat kinh tiép tuc duoc ria bang axit HNOs 10% va say kho ¢ 105°C .

2.2.2. Quy trinh phu vat liéu TiO2 - SiO2 1én hat kinh

- Bt dau phi: Khuay vat lieu TiO2-SiO2 bang may khudy tir trong 30 phit dé chuan bj
cho qué trinh phu. Lay hat kinh cho vao beaker 250 ml sao cho thé tich bang 120 ml. Lay
15 ml dung dich TiO2-SiO, duoc diéu ché sol-gel va 15 ml ethanol vao dng dong; chuyén
6ng dong vao may dong hoa siéu am, bat may cho siéu &m tan vat liéu roi do vao erlen chia
kinh. Tiép tuc lay thém thém 60 ml ethanol cho vao erlen chira hat kinh. Sau d6 mang erlen
lac bang may lac véi toe dd 400 vong/phdt trong 60 phit.

- Pem di sdy: mang erlen chira hat kinh pha siy ¢ 105°C trong 2 gid dé bay hoi dung
moi va tang do bam dinh vat liéu TiO2-SiO2 vao hat kinh rdi lai tiép tuc pha l3p 2 lan nia.
Sau d6 d6 hat kinh vao td str dem nung & 550°C trong 2 gid (qua trinh nay gidp on dinh cau
trdc tinh thé, chuyén TiO2 vé cau tric anatase ¢6 hiéu qua xuc tac quang cao nhat). Tiép
theo cho hat kinh phu vat liéu sau khi nung ra va dé nguéi, sau dé hat kinh pha vat liéu
duoc dem di rra sach lai bang nudc. Hat kinh tiép tuc dugce dem cho di sdy & nhiét do 105°C

cho dén khi kho hoan toan nuéc.
2.3. CHUAN BI MO HINH THI NGHIEM
M® hinh thi nghiém bao gom cé4c bo phan chinh sau déy:

= Khung thiét bj bang vat liéu thép.
= Ong thuy tinh chia vat liéu hat kinh phu 16p TiO; - SiO2 .
= Mang parapol.
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Gia d& can chira mau.

= Van khoa nuéc tir thung chtra mau chay xuéng mé hinh.
= Khop ndi tach roi gia do can chira mau va khung thiét bj.
= Van chinh luu lwong sau 6ng vat liéu.

Bang 2.2: Thong sé 6ng thay tinh chira vat liéu caa thiét bi

TT | Thong sé Pic tinh
1 Vit liéu Thuy tinh
2 buong kinh 20 mm

3 Chiéu day 1 mm

4 Chiéu dai 800 mm
5 Khoi lugng hat kinh/éng 272 9

6 Luong mau/éng 100 mL

Hinh 2.4: M6 hinh xu ly
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M@ ta quy trinh vgn hanh mé hinh

Chuan bi nudc xir Iy: Nudc may tir phong thi nghiém khu B duoc ldy hang ngay dé

pha mau mau cho qua trinh chay mé hinh.

Nudc sau khi pha mau dugc lay cho vao binh chira.

Tién hanh xa voi dé khéng con bot khi trong dudng 6ng.

N&i voi véi bo phan xir ly bang xuc tac quang.

Piéu chinh van téc tai cac voi bang éng dong va ddng hd bam gio.

Thai gian van hanh thiét bi tir 10 gio dén 15 gio.

Tién hanh cai dit van téc mdi 6ng (Bang 2.3) truéc mdi lan chay. Tién hanh Iy mau

theo thoi gian va mang phan tich.

Bang 2.3: Thong s6 hiéu chinh cia thiét bi

Ong xir ly Van téc Thoi gian lvu | Luwu lwgng
(cm/phat) nuwéc (phat) (ml/phat)
1 26.6 3 33.2
2 16.0 5 20.0
3 11.4 7 143
4 8.0 10 10.0
5 5.3 15 6.6
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Ldy méu va xdc dinh higu qud xi Iy cia thiét bi xi ly.

Buéc 1 Cai dat van téc mdi dng xur ly
Str dung dng dong cai dat van toc mdi éng théng qua luu luong nhu Bang
2.3
Chay thiét bi lién tyc tir 10 gio dén 15.
Kiém tra van téc mdi éng trude khi lay mau.

Buéc 2 Chuan bi dung cu ldy mau
Chuan bi 2 6ng nghiém lay 10 ml mdi lan Idy mau. Ong phai duoc rira
sach qua nudc Cat.
Chuan bi ban 1ay mau.

Buéc 3 L4y mau va phan tich
Tién hanh ldy mau ¢ céc thoi diém (phat): 30; 45; 60; 75; 90; 105; 120.
Luong mau mdi 1an l1ay cho mdi 6ng 1a 10 ml.

Buéc 4 Phan tich mau

Tién hanh phan tich mau vao chiéu ngay lam thi nghiém.
Str dung phuong phap do Abs bang may Hitachi U-2910, méay do pH cam
tay va chuan d¢o6 COD.

Mot s6 Tuu y khi lay mau:

Ngudi ldy mau can mang khau trang y té va ging tay khi 1dy mau.
Str dung micropipet dé hit khi pha lodng va chuan d6 COD
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2.4. THI NGHIEM KHAO SAT HIEU QUA XU LY MAU CUA VAT LIEU XUC
TAC QUANG KET HOP GLYCEROL

Céc hoa chat va thiét bi phuc vu cho cac thi nghiém khao sat dugc trinh bay ¢ phu luc 2.

2.4.1. Thi nghiém 1: Khao sat bwéc song cwe dai (Amax) cia Methyl orange bing
phwong phap UV - VIS.

+ Muc dich: x4c dinh budc séng cuc dai (Amax)

+ Phuong phép thuc hién: Mau thuéc nhuém duoc chuan bi bang cach can luong thude
nhuém phi hop bang can phan tich. Sau do, cho luong thudc nhuém vao binh dinh muc
1000 mL rdi dung nuéc cat pha ra ndng do 0.01g/L. Po d6 hap thu Abs cia mau trén ¢
khoang buac song tir 300 nm + 800 nm.

2.4.2. Thi nghiém 2: Khao sat nong dé tuyén tinh, xay dung dwong chuin xac dinh
nong dd Methyl orange bang phwong phap UV - VIS.

+  Muc dich: xac dinh khoang nong d6 tuyén tinh tuan theo dinh luat Lambert — Beer.

+ Phuong phap thuc hién: Chuan bi mot day dung dich metyl orange c6 nong do lan luot
1a 0 mg/L; 1 mg/L; 2 mg/L; 4 mg/L; 6 mg/L; 8 mg/L; 10 mg/L; 12 mg/L; 14 mg/L. Tién
hanh do UV — Vis cua cac dung dich trén & budc song cuc dai (Amax) dugc xac dinh & thi
nghiém 1. Tir két qua do Abs thu dugc, lap duong chuan cua Methyl orange bang phan
mém Excel.

2.4.3. Thi nghiém 3: Khao sat anh hwéng cia thoi gian luu miu dén hiéu qua xir ly.

+ Muc dich: x4c dinh duoc anh huéng cua thoi gian luu mau dén hiéu qua xi Iy.
+ Phuong phép thyc hién:
Chay m6 hinh xt Iy véi cac thoi gian Iuu mau 3 phat, 5 phat, 7 phat, 10 phat, 15 phat
trong cung diéu kién ban dau Ia:
- Nong d6 mau Methyl orange ban dau: 0.01g/L
- Nong dd Glycerol : 5 g/L
- pH:7
Mau sau xt Iy duoc dem di do Abs bang may Hitachi U-2910
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+  Quy trinh thyuc hién thi nghiém:

Cho mau di chuan bi chay qua md hinh

|

Chinh thoi gian lwu nuée caa cac dng thuy tinh chira vat
liéu lan luot 1a: 3 phat, 5 phat, 7 phat, 10 phat, 15 phat

|

Sau 30 phat, 1ay mau mdi 15 phdt tiép theo. Két hop do
cudng d6 anh sang mdi lan l1ay mau.

|

Pé mau trong mat 20 phut. Sau d6 do Abs ctia mau.

Hinh 2.5: Qui trinh thyc hién thi nghiém khdo séat anh hwong cua thoi gian heu mau dén
hiéu qua xu ly.
2.4.4. Thi nghiém 4: Khao sat anh hwéng ciia pH dén hiéu qua xir 1y.

+ Muc dich: x4c dinh duoc anh huong cia pH dén hiéu qua x ly.
+ Phuong phap thuc hi¢n:
Chay mé hinh xt ly véi cac pH lan luot 13: 4, 5,6, 7, 8, 9 trong cung diéu kién:
- Nbng d6 mau: 0.01 g/L
- Thoi gian luu mau: thoi gian téi uu tir thi nghiém 3
- Nbng d6 Glycerol: 5 g/L
Mau sau xtr Iy dugc dem di do Abs bang may Hitachi U-2910.
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+  Quy trinh thyuc hién thi nghiém:

Cho c&c mau da chuan bj véi pH khac nhau chay qua
mo hinh.

|

Chinh thoi gian luu nuée ciia cac dng thuy tinh chia vat
liéu 1a: thoi gian tdi vu tir thi nghiém 3.

!

Sau 30 phat, 1ay mau mdi 15 phdt tiép theo. Két hop do
cudng d6 anh sang mdi lan l1ay mau.

l

Pé mau trong mat 20 phit. Sau d6 do Abs ctia mau.

Hinh 2.6: Qui trinh thyc hién thi nghiém khdo st anh hwong cia pH dén hiéu qud Xz 1y.
2.4.5. Thi nghiém 5: Khao sat anh hwéng ciia nong dd Glycerol dén hiéu qua xir 1y.
+ Muc dich: x4c dinh duoc anh huéng ciia Glycerol dén hiéu qua xu ly.

+ Phuong phap thuc hi¢n:

Chay mé hinh xt ly véi cac nong @6 Glycerol lan luot 12 0 g/L, 0.05 g/L, 0.1 g/L, 0.5
g/L, 5 g/L trong cung diéu kién:

- Nong d6 mau: 0.01 g/L

- Thoi gian litu mau: thoi gian téi uu ¢ thi nghiém 3

- pH: pH t6i wu & thi nghiém 4

Mau sau xtr Iy dugc dem di do Abs bang may Hitachi U-2910.
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+  Quy trinh thyuc hién thi nghiém:

Cho cac mau da chuan bi voi nong do Glycerol khac
nhau chay qua mé hinh.

|

Chinh thoi gian luu nuée ciia cac dng thuy tinh chia vat
liéu 1a: thoi gian t6i wu o thi nghiém 3

!

Sau 30 phut, 1ay mau mdi 15 pht tiép theo. Két hop do
cudng do anh sang mdi lan lay mau.

l

Pé mau trong mat 20 phit. Sau d6 do Abs ctia mau.

Hinh 2.7: Qui trinh thyc hién thi nghiém khao sét dnh hwong ciua néng dé Glycerol dén
hiéu qua xu ly.

2.4.6. Thi nghiém 6: Khao sat hiéu qua xir ly véi cac ndng dd Methyl orange khac
nhau.
+ Muc dich: danh gia hiéu qua xir Iy cua vat liéu khi thay d6i ndong do Methyl orange
trong mau mau.
+ Phuong phap thuc hi¢n:

Chay md hinh xi Iy vai cac ndng d6 Methyl orange lan luot 12 0.01 g/L, 0.02 g/L, 0.03
g/L, 0.04 g/L, 0.05 g/L trong cung diéu kién:

- Thoi gian luu mau : thoi gian téi wu o thi nghiém 3

- pH: pH t6i wu & thi nghiém 4

- Nong do Glycerol: nong d6 téi wu ¢ thi nghiém 5

Mau sau xtr Iy dugc dem di do Abs bang may Hitachi U-2910.
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+  Quy trinh thyuc hién thi nghiém:

Cho cac mau da chuan bi voi nong d6 methyl orange
khac nhau chay qua mo hinh.

|

Chinh thoi gian luu nuée ciia cac dng thuy tinh chia vat
liéu 1a: thoi gian t6i wu o thi nghiém 3

!

Sau 30 phut, 1ay mau mdi 15 pht tiép theo. Két hop do
cudng do anh sang mdi lan lay mau.

l

Pé mau trong mat 20 phit. Sau d6 do Abs ctia mau.

Hinh 2.8: Qui trinh thyc hién thi nghiém khdao séat hiéu qud xi Iy véi cac nong dé Methyl
orange khac nhau.

2.4.7.  Thinghiém 7: Khao sat COD ciia mau truéc va sau xir Iy.

+ Muc dich: Panh gia dugc sy anh huéng cua nong do Glycerol dén nong d6 COD
(Chemical Oxygen Demand) ctia mau mau trudc va sau khi xir 1y,
+ Phuong phap thuc hi¢n:

Chay thiét bi xtr ly véi cac ndng d6 Glycerol lan luot 1a: 0.05 g/L, 0.1 g/L, 0.5 g/L, 2
g/L trong diéu kién céac théng sb con lai 1a thong sé tdi uu:

- Thoi gian luu mau: thoi gian téi vu tir thi nghiém 3

- pH: pH t6i wu tir thi nghiém 4

Nong do glycerol: ndng do tbi wu tir thi nghiém 5

- Nbng d6 mau Methyl orange: nong d tbi wu tir thi nghiém 6

Mau trudc va sau xir Iy duge dem di do Abs va chuan do COD.
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+ Quy trinh thyuc hién thi nghiém:

Cho cac mau da chuan bi véi ndng d6 Glycerol khac
nhau chay qua mé hinh.

l

Chinh thoi gian luu nuée caa cac dng thuy tinh chira vat
liéu 1a: thoi gian tdi uu & thi nghiém 3.

!

LAy mau tai cac thoi diém: 20 phat, 60 phat, 120 phut.

l

Pé mau trong mat 20 phit. Sau d6 do Abs va phan tich
COD ctia mau.

Hinh 2.9: Qui trinh thxc hién thi nghiém khdo sat COD cia mdu truéc va sau iz Iy.
2.4.8. Thinghiém 8: Khao sat anh hwéng ciia cwong dd anh sang mit troi dén hiéu
qua xir ly.

+ Muc dich: xac dinh duoc anh hudng cia cudng d6 anh sang mat troi dén hiéu qua xi
ly.

+ Phuong phap thuc hién: tong hop sé lidu cuong d6 anh sang mit troi trong céc lan lay
mau & nhitng thi nghiém trudc. Tir nhitng s6 liéu c6 duoc, ta vé biéu do thé hién anh huéng
ctia cuong d6 anh sang mat troi dén hiéu qua xu ly.

2.5. THI NGHIEM KHAO SAT HIEU QUA XU LY POI VOI MAU NUOC THAL
TU CONG TY PHONG PHU.

2.5.1. Chuan bi miu:

Mau duoc lay tir hé théng xtr Iy nude thai cia cong ty Phong Pha.
Mau nudc thai dem vé con nhiéu cin nén cho chay qua cot loc cat dé xir 1y so bo.
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2.5.2. Quy trinh thyc hién thi nghiém:

Pha glycerol vao mau nuéc thai di loc so bd véi ndng
6 2 (g/L)

A 4
Cho mau vao 2 can chira va mé van cho chay qua thiét
bi xtr ly.

Chinh thoi gian luu nuée cua 2 ong thuy tinh chira vat
liéu 14 1an luot 13:; 10 pht, 15 phat

v

Chay thiét bi xtr Iy trong 30 phut dé 6n dinh vt liéu

«///////,\\\\\\\\$

Cho mau nudce sau xu ly chay vao ce L4y 100mL mau sau xu ly tai c4c thoi
chtra. LAy mau gop trong 60 pht. gian 20 phat, 60 phat, 120 phat.
DPé méu trong mat 20 phit. Sau d6 do Phan tich COD cua mau.

Abs.

Hinh 2.10: Qui trinh thuc hién thi nghiém khdo sét hiéu qud xi Iy déi véi mdu nuéc thai
tzr cong ty Phong Phd.

34



CHUONG 3
KET QUA VA BAN LUAN
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CHUONG 3: KET QUA VA BAN LUAN
3.1. PAC TRUNG CAU TRUC CUA VAT LIEU TiO2-SiO;

Hinh 3.1: San pham sau qud trinh thuy phdn nhiét.

TiO2-Si02 sau khi duoc sdy trong binh teflon & nhiét do 150°C, vt liét két tinh lai thanh
banh mau triang duc, xung quanh la dung mai.

TiO2-5i02

Cps

20 25 30 35 40 45 50 55 60 65
2 Theta

Hinh 3.2: Phd XRD vat lidu TiO2-SiO; t7 16 90:10

Dé xac dinh thanh phan cua vat liéu , phuong phap nhidu xa tia X (XRD) di duoc st dung.
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Duwa vao két qua trén hinh 3.1 cho thay phd XRD cua mau c6 pha tap anatase va rutile.
Céc peak & céc goc 25,3% 37,8% 48,12% 53,94% 55,04% 62,74° twong ung vé&i (101);
(004):(200); (105); (211); (204). Céu tric anatase duoc xem | cau tric tét nhat cua qua
trinh xdc tac quang. Mat khac, két qua phan tich phd XRD cho thiy c6 ton tai dinh SiO..
Mau TiOz pha tap véi ham luong SiO» khong thay su thay do6i vé vi tri cac dinh dai dién
cho pha anatase va rutile so véi TiO2. Chang té cau tric cua TiOz khong bi thay di khi
thuc hién phuong phap sol-gel. Vi mau vat liéu TiO2-SiOz ti 18 90:10 thi trén phd XRD
xuat hién cac peak cua SiO..

3.2. PANH GIA VAT LIEU TiO.-SiO, PHU LOP PHIM MONG

Sau khi phu bang phuong phap nhung hat kinh cuong luc vao vat liéu TiO2-SiO;, ta
thay mau hat kinh chuyén sang trang duc hon so véi ban dau (Hinh 3.3). Chiing t6 trén bé
mat hat kinh da c6 mot 16p vat liéu bam vao.

Hinh 3.3: 1) Hat kinh sau khi riza nuéc; 2) Hat kinh sau khi hogt hoa bang axit;
3) Hat kinh sau khi phu TiO2-SiO-

Két qua chup SEM (Hinh 3.3.1) thiy duoc bé mit hat kinh dwoc 1am sach bang may
dong hoa siéu &m c6 nhiéu go ghé nhung khong cao va nhiéu mang kinh bi boc ra khoi bé
mit, diéu ndy lam ting d6 dinh bam cua vat liéu. Hat kinh sau khi hoat hoa bang axit thi bé
mat khéng con gd ghé nhiéu s& tang tinh dong nhat bé day Iép vat liéu phi 1&n kinh. Hat
kinh sau khi phu san sti va c6 nhiéu vét niac gay chang to vat liéu bam dinh 18n bé mat hat
kinh (Hinh 3.4).
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Hinh 3.4: 1) Anh chup SEM hat kinh sau khi riza niréc; 2) Anh chup SEM hat kinh sau khi
hoat hod bang axit; 3) Anh chup SEM hat kinh sau khi phi TiO2-SiO2

3.3. KET QUA KHAO SAT HIEU QUA XU LY CUA VAT LIEU POI VOI MAU
MAU METHYL ORANGE

3.3.1. Thi nghiém 1: Khio sat buéc séng cwe dai (Amax) cia Methyl orange bang
phwong phap UV - VIS.

Khao sat bang may UV-VIS Hitachi U2910, xac dinh duoc budc séng cuc dai (kmax)
la: 463nm.
0.9
07

0.5

Abs

0.3
0.1

-0.1300 400 500 600 700
(A (nm))

Hinh 3.5 Budc song cuc dai cua mau Methyl orange.
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3.3.2. Thinghiém 2 : Khao sat nong dé tuyén tinh, xay dwng dwong chuian néng do
Methyl orange bing phwong phap UV-Vis.

Sau khi pha mau véi cac nong do khac nhau, tién hanh do Abs bang may UV-Vis
Hitachi U-2910, két qua thu dugc nhu bang 3.1.

Bang 3.1: P9 hap thu ciia mau mau methyl orange & cac nong dd khac nhau.

Nong d6 0 | 0.001 | 0.002 | 0.004 [0.006 | 0.008 | 0.01 | 0.012 | 0.014
mau (g/L)

Abs 0 |0.0466 | 0.0989 | 0.2112 | 0.316 | 0.4899 | 0.5911 | 0.7492 | 0.8363

Dua vao so liéu o bang 3.1, ta v& duoc duong chuan ciia mau methyl orange (Hinh 3.6).
Phuong trinh duong chuan 1a: y = 61.829x — 0.0206

1

y =61.829x - 0.0206
0.8 R?=0.996

0.6

Abs

0.4

0.2

0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016
Nong d6 methyl orange (g/L)
Hinh 3.6: Pwong chudn ciza mau Methyl orange.
3.3.3.  Thinghiém 3 : Khao sat anh hwéng ciia thai gian lvu mau dén hig¢u qua xir ly.

Dé thuc hién thi nghiém nay, chon pha miu véi ndng d6 mau ban dau 12 0.01g/L, ndng
do glycerol 1a 10g/L. Tién hanh chay thiét bi xir Iy vé&i cac van toc khac nhau twong tng
Vi cac thoi gian luu nhu bang 2.3, ta c6 két qua nhu hinh 3.7.
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Hinh 3.7: Anh hwong cua thoi gian heu t61 hiéu qud i Iy khi néng dé Glycerol = 10 g/L.

Tir do thi trén (hinh 3.6) khi ting thoi gian luu thi hiéu qua xtr Iy do mau tang 1én. Khi
cudng do nang cang cao thi hiéu suat xir Iy cang tét trong cing mot thoi gian luu.

Tai thoi gian Iuu 1a 3 phut, hiéu qua xir ly chi dat khoang 20% khi cuong do UV < 1.5
mW/cm?. Khi cudng do UV > 2 mW/cm?, hiéu qua xu ly dat trén 80%.

Tai thoi gian luu 5 phat, hiéu qua xi ly dat khoang 80% khi cuong do UV < 1.5
mW/cm?, cao hon dang ké so véi HRT = 3 phat. Khi cuong d6 UV > 2 mW/cm?, hiéu qua
xu 1y 1én dén trén 95 %.

Tai céc thoi gian luu 1a 7 phit, 10 phat, 15 phat; déu cho hiéu qua xir ly rat cao. Khi
cuong do UV > 1.5 mW/cm?, hiéu suat xir ly ciia cac thoi gian luu nay déu dat trén 95%.
Khi cuong do UV < 1.5 mW/cm?, hiéu qua xu ly gitra cac thoi gian luu nay c6 sy khac biét
khong dang ké va van dat hiéu qua cao > 90%.

Nhan thay rang, véi nong do glycerol = 10g/L va thoi gian luu trén 5 phut khé phan
biét dugc sy anh huong cua thoi gian luu mau dén hiéu qua xi ly. Nén tiép tuc chay lai thi
nghiém téi vu thoi gian luu véi ndng do glycerol thap hon 1a 5 g/L. Ta c6 két qua nhu hinh
3.8.
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Hinh 3.8: Anh huong cua thoi gian heu t6i hiéu qua xie 1y khi nong d@é Glycerol = 5 g/L

Tir d thi trén (hinh 3.7), tai thoi gian luu 3 phut, khi giam ndng d6 glycerol di mét nira
hiéu qua giam di rd rét chi dat hiéu qua t6i da 60% khi cudong d6 UV cao (3 mW/cm?).

Déi véi thoi gian luu 5 phat, hiéu qua xir ly giam khéng nhiéu khi giam nong do
glycerol xuéng con mot nira so voi ban dau, hidu qua xir Iy cao nhét chi dat 80% khi cuong
do UV <2 mW/cm?. Khi cuong d6 UV > 2 mW/cm?, thi higu qua xtr 1y dat trén 80%.

Tai cac thoi gian luu 7 phut, 10 phut, 15 phat khi giam ndng do glycerol xudng 5g/L
hiéu qua xir Iy van cao, dat trén 80% ngay ca khi cuong do UV thap (1 mW/cm?).

Nhu vay, dé ting hiéu qua xir Iy c6 thé dung bién phap ting ndng do glycerol hoic ting
thoi gian lru. Khi ting thoi gian luu, c6 thé tiét kiém duoc luong glycerol can pha vao mau
nhung thoi gian xtr 1y s& 1au hon. Nguoc lai, khi ting ndng do glycerol, s& tén nhiéu hoa
chat hon nhung thoi gian xir Iy s& nhanh hon.

O thi nghiém nay, nhém chon thoi gian luu 7 phut va nong do glycerol = 5 g/L la thich
hop. Gilp tiét kiém lwong hod chat sir dung ma van dam bao hiéu qua xt ly cao.

3.3.4. Thinghiém 4: Khao sat anh hwéng caa pH dén hig¢u qua xir ly.

Pha 6 mau v4i nong dd mau ban dau 1a 0.01g/L, chinh pH lan luot 12 4,5, 6, 7, 8 , 9;
thém glycerol voi nong do 12 5 g/L. Tién hanh chay thiét bi xir Iy cAc mau c6 pH thay doi
nhu trén véi thoi gian luu 1a 7 phat, thu duoc két qua nhu hinh 3.9.
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Hinh 3.9: Anh hwong cua pH téi hiéu qua xi 1y khi néng dé Glycerol = 5 g/L.

Thuc hién lai thi nghiém vai nong do glycerol giam con 0.5 g/L, thu dugc két qua
nhu hinh 3.10.

100 10

9

80 = 8

g 7

> 60 6
5 T

§ 40 4

& 3

T 20 2

1

0 ) X 0

E Higu suat xu ly pH ban dau =@=pH sau khi xu ly

Hinh 3.10: Anh hwéng cua pH téi hiéu qud xit 1y khi néng dé Glycerol = 0.5 g/L.
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Tir hai do thi trén (hinh 3.9 va hinh 3.10) nhan thay, hiéu suat xt ly khi thay dbi pH
ban dau tir 4+9 & ca hai ndng do glycerol 12 5 g/L va 0.5 g/L nhin chung c6 sy thay d6i
khong dang ké.

Mt khac, mau nuéc dung pha mau tir phong thi nghiém khu B ¢6 pH nam trong khoang
7+8. Vi vay, dé tiét kiém hoé chat diéu chinh pH, chon pH trong khoang 7+8 1a tbi uu.

Két qua do pH trudc va sau khi xt 1y cling cho thay, bién phap xtr Iy mau bang vat lidu
xUc tac quang TiO2-SiOz két hop glycerol c6 xu huéng dwa pH cua mau tién gan vé pH
trung tinh (pH=7). Mau c6 pH 4 sau quéa trinh xir Iy d4 nang lén 5.8 khi nong do glycerol
0.5 g/L va 6.69 khi ndng do glycerol 5 g/L. Mau ¢ pH 9 sau khi xtr Iy di giam xudng con
7.08 khi nong do glycerol 0.5 g/L va 7.51 khi nong do glycerol 1a 5 g/L.

3.3.5. Thinghiém 5: Khao sat anh hwéng cia nong dd Glycerol dén hiéu qua xir Iy.

Pha 5 mau véi nong d6 mau la 0.01g/L, pH = 7+8, nong do glycerol lan luot 1a Og/L,
0.05g/L, 0.1g/L, 0.5g/L, 5g/L. Chay thiét bi xt ly véi cac nong do glycerol thay d6i nhu
trén va thoi gian luu 13 7 phat. Thu duoc két qua nhu hinh 3.11.
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Hinh 3.11: Anh hwong cua nong do Glycerol téi hiéu qua xar ly.
Hinh 3.11 cho thiy, khi ting nong do glycerol thi hiéu qua xtr 1y ting theo. Pong thoi
hig¢u qua xt 1y cling tang khi cuong d¢ UV tang.

Khi khong cd glycerol hiéu qua xir ly chi dat téi da 9% tai cuong do UV cao
(3mW/cm?). Khi ndng d6 glycerol 12 0.05 g/L, hiéu qua xir 1y da tang dang ké, dat 65% tai
cuong do UV = 1.32 mW/cm? va 1én dén 84% tai cuong do6 UV = 3.15 (mW/cm?).
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Vi ndng do glycerol cao hon l1an luot 12 0.1 (g/L ) va 0.5 (g/L), khi cuong d6 UV <2
(mW/cm?) thi hiéu suat xu Iy giita 2 ndng do glycerol nay khdng c6 su chénh léch nhiéu.
Tuy nhién, khi cuong d6 UV > 2 (mW/cm?) mau mau ¢ nong do glycerol 0.5 (g/L) cho
hiéu qua cao hon dang ké so véi mau mau c6 nong do glycerol 0.1 (g/L). Cu thé, tai cuong
d6 UV ~ 3.1 (mW/cm?), miu glycerol 0.5 (g/L) dat hiéu qua xir Iy 1én dén 94% trong khi
dé mau glycerol 0.1 (g/L) dat 86%.

Vi ndng do glycerol rat cao 13 5 (g/L), gap 10 lan nong d6 0.5 (g/L) nhung lai c6 hiéu
qua xt Iy cao hon khong dang ké. Chi cho hiéu suat xu Iy cao hon mau glycerol 0.5 (g/L)
tir 2+5% trong cung diéu kién xir ly. Vi vay, chon nong do glycerol téi wu 1a 0.5 (g/L).
3.4.6. Thi nghiém 6: Khao sat hiéu qua xir Iy véi cac nong @ Methyl orange khac
nhau.

Tién hanh chay thiét bi xir Iy voi nong do methyl orange thay doi lan luot 1a 0.01g/L,
0.02g/L, 0.03g/L, 0.04g/L, 0.05g/L. Céac thdng s6 con lai la thdng s t6i wu tir cac thi nghiém
trudc:

+ Nong d6 glycerol: 0.5g/L
+ Thoi gian luu: 7 phut
+ pH:7+8

Thu duoc két qua nhu hinh 3.12.
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Hiéu suat xir Iy khi ndng d6 glycerol = 5 g/L
® Hiéu suét xir Iy khi ndng do glycerol = 0.5 g/L

Hinh 3.12: Hiéu suat xt ly véi cac ndong 6 Methyl orang khac nhau.
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Hinh 3.12 cho thay, khi sir dung nong d6 Glycerol 1a 5g/L, hiéu qua xt ly giam khi
nong d6 dung dich Methyl orange (MO) ting. Hiéu qua dat 94.74% khi nong do mau MO
0.01 mg/L, khi ndng d6 mau ting 1én (tr 0.01 — 0.05 g/L) thi hiéu suat giam xudng con
63.52%. Khi giam nong do Glycerol 10 lan (con 0.5 g/L) thi hiéu suat giam xubng thap hon
nhiéu (32.6%) & ndng ¢6 MO =0.05 g/L, thap hon khi str dung Glycerol 5 g/L.

Theo tinh toan, toc d6 giam hiéu suat xir Iy mau khi st dung Glycerol 5 g/L 14 -0,9302
thap hon so vai khi str dung Glycerol 0.5 g/L 14 -1.6367.

3.4.7. Thi nghiém 7: Khao sat néng @6 COD (Chemical Oxygen Demand) ciia mau
trudc va sau xir ly.

Pha mau 4 vai nong d6 mau 0.01g/L, nong do glycerol lan luot 1a 0g/L, 0.05g/L, 0.1g/L,
0.5g/L. Chinh pH nam trong khoang 7+8. Trich mdi mau 50mL dé chuan do6 COD, thu duoc
COD ban dau cia cdc mau nhu hinh 3.13.

800

[o2}
o
o

COD (mg/L)
S
8

200

0 0.1 0.2 0.3 0.4 0.5
Nong do glycerol (g/L)

Hinh 3.13: COD ban dau ciia mau khi tang nong dé glycerol.

Tién hanh chay thiét bi xir Iy c&c mau mau & trén véi thoi gian luu 7 phit, thu dugc két
qua nhu hinh 3.14.
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Hinh 3.14: COD cua mau trudc va sau khi xu ly.

Hinh 3.13 cho thy, glycerol anh huéng dén COD caa mau. Nong do glycerol cang 16n
thi COD cang cao va cd quan hé tuyén tinh v&i nhau. COD ban dau 1a 40.3 (mg/L) khi
khong co glycerol va ting dan khi tang luong glycerol pha vao mau, 1én dén 687.4 (mg/L)
khi ndng do glycerol 12 0.5 (g/L).

Theo hinh 3.14, ca 4 mau mau véi ndng do glycerol khac nhau déu ¢ COD thay doi
khong dang ké tai cac thoi diém Iay mau Ia 20 pht, 60 phat, 120 phut.

Mau mau khéng ¢ glycerol co6 COD khong d6i theo thoi gian 1a 40.3 (mg/L)

Mau glycerol 0.05 (g/L) COD dao dong tir 64+96 (mg/L). Mau glycerol 0.1 (g/L) COD
dao dong tir 141+160 (mg/L). ). Mau glycerol 0.5 (g/L) COD dao dong tir 640+687.4
(mg/L).

Nhu vay, phuong phap xtr Iy mau bang vat liéu xdc tac quang TiO2-SiO, két hop
glycerol s& lam ting COD cua mau va khdng giam di trong qué trinh xtr ly.

3.4.8. Thinghiém 8: Khao sat anh hwéng ciia cwong dd anh sang mit troi dén hiéu
qua xir ly.

Tong hop sb liéu cuong d6 UV va hiéu suat xir Iy tir nhitng thi nghiém trudc (trinh bay
& phu luc) . Ta c6 d6 thi mbi quan hé giira hiéu suat xir Iy va cuong ¢6 UV nhu hinh 3.15.
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Hinh 3.15: Higu sudt xit Iy theo cieong dé UV
Tir 56 liéu khi thay doi thoi gian luu caa mau co:
Thoi gian luu thay doi lan luot 1a: 3 phat, 5 phat, 7 phat, 10 phat, 15 phdt.
Nong d6 glycerol: 5 g/L
Nong d6 mau ban dau: 0.01 g/L
pH 7+8
Cho thdy, anh huong cia cuong do UV t6i hidu suat xir Iy ¢ cac thoi gian luu nudc
khac nhau nhu hinh 3.16 va hinh 3.17.
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Hinh 3.16: Hiéu sudt xi# ly ¢ c&c thoi gian lweu khdc nhau khi cwong dé UV < 1.2
(mW/cm?)
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Hinh 3.17: Hiéu sudt xi# ly ¢ c&c thoi gian lwu khdc nhau khi cwong dé UV > 1.2
(mW/cm?).

Hinh 3.15 cho thay, khi cudong do UV ting thi hiéu suat xt Iy ting theo. Vi cuong do
UV > 1 (mW/cm?), hiéu qua xt ly thap nhat 12 52.4% va c6 thé ting cao 1én dén 97.4%.
Khi cuong do UV > 2.5 (mW/cm?) thi hiéu qua xi Iy cao hon, tap trung & khoang trén
80% . Bong thai, hinh 3.15 ciing chi ra cudong do6 UV & khu vuc tién hanh chay thiét bi xur
ly tap trung nhiéu & hai khoang la 1.2+1.8 (mW/cm?) va 2.7+3.3 (mW/cm?).

So sanh két qua ¢ hinh 3.16 va hinh 3.17 ta thay, trong cung diéu kién xtr Iy mau mau
thi khi cuong do UV 1én cao hiéu qua xir ly di tang 1én dang ké, nhitng mau c6 thoi gian
Iru cang ngan thi toc d6 tang hiéu qua xir 1y cang nhanh khi cuong 6 UV ting.

Tai thoi gian luu 3 phat, hiéu qua xu ly chi khoang 1.5% khi cuong d6 UV = 0.6
(MW/cm?) va tang cao dén 56.6% khi cudng do UV = 2.2 (mW/cm?).

Tai toi gian luu 5 phat, hiéu qua xir 1y dat gan 34% khi cuong do UV = 0.8 (mW/cm?),
khi cuong d6 UV = 2.2 (mW/cm?) hiéu qua xtr 1y tang 1én dén 96%.

Tai cac thoi gian Iuu 7 phat va 10 phat, mac du da da cé hiéu qua xir ly cao, dat khoang
85% khi cuong do UV = 1 (mW/cm?), nhung van ting lén dén 91% khi cuong do UV =
2.2 (mW/cm?).
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Tai thoi gian luu 15 phut, vi khong c6 dit liéu khi cuong dd UV < 1.2 (mW/cm?) nén
khong so sanh hiéu qua xu ly khi thay d6i UV. DU vay, so sanh hiéu qua cua cac thoi gian
lru thdp hon di cho thay rang cuong d6 UV c6 anh hudng rat 16n dén hiéu qua xir Iy, nhat
la & nhitng mau c6 thoi gian luu ngan.

3.4. KET QUA KHAO SAT HIEU QUA XU LY POI VOI MAU NUOC THAI DET
NHUOM TU CONG TY PHONG PHU.

Mau nudéc thai dét nhuom sau khi qua loc so bd, ¢6 ndng dd mau ban dau thap, chi 109
Pt-Co. Sau 1 tuan thi nong d6 mau ban dau giam xuéng chi con 41 Pt-Co. Sé liéu thi nghiém
xtr Iy mau dugc thé hién & bang 3.2.

Bang 3.2: Két qua thi nghiém xir Iy mau nwéc thai dét nhudm tir cong ty Phong Phu.

Nong d6 Nong d6 Thoti gian Nong 6 mau | Cudng do Hiéu sut
mau ban glycerol (g/L) | luvu (phut) sau xur ly (Pt- | UV xu 1y (%)
dau (Pt-Co) Co) (mMW/cm?)

2 10 80 0.8+1.1 26.20

109 Pt-Co
2 15 78 0.8+1.1 28.29
2 10 35 1.5+2 13.13
41 Pt-co
2 15 34 1.5+2 17.23

Tir bang 3.2, ta ¢6 biéu d6 hiéu qua xir Iy nhu hinh 3.17 va hinh 3.18.
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Hinh 3.17: Hiéu sudt xi ly mau dét nhugm c6 néng dé mau ban dau 1a 109 Pt-Co.
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Hinh 3.18: Hiéu sudt xi ly mau dét nhugm c6 néng dé mau ban dau 1a 41 Pt-Co.

Phan tich COD cua mau nudc thai trude va sau khi xir 1y, thu dugc két qua nhu hinh
3.19.
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Hinh 3.19: COD cua mdu nuwéc thdi trueéc va sau khi xiz ly.

Hinh 3.17 cho thay, véi cuong d6 UV trung binh = 0.95 (mW/cm?), hiéu qua xu Iy &
ca hai thoi gian Iuu 1a 10 phat va 15 phut déu khdng cao. Chi dat 26.20% ¢ thoi gian luu
10 phut va tang 1én 28.29% ¢ thoi gian luu 15 phut.

O hinh 3.18, mit du cuong d6 UV = 1.75 (mW/cm?), nhung lai cho hiéu qua xi ly thap
hon khi cuong d6 UV trung binh = 0.95 (mW/cm?),. Tai thoi gian luu 14 10 phat, hiéu suat
xu ly chi 13.13% va tang 1én 17.23% khi thoi gian luu la 15 phat.

Tir bang 3.2 nhan thay, hiéu suat xt ly bi giam di mic du cuong do UV ting 1a do su
khé&c biét & mau ban dau. Mau nudc thai dét nhuém sau khi loc so b c6 d6 mau thap (109
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Pt-Co ) va d6 mau bi giam di sau qua trinh luu trit nhiéu ngay. Sau 1 tuan, d6 mau chi con
41 Pt-Co la rit nho (dat tiéu chuan nudc thai céng nghiép cot A) nén s& khong cho duoc
hiéu qua xir Iy cao bang mau c6 nong do mau 109 Pt-Co.

Hinh 3.19 cho thay, mau nuéc thai ban dau c6 COD khdng qua cao, & muc 315 (mg/L).
Tuy nhién khi thém vao luong glycerol = 2 (g/L), COD cua mau di tiang vot 1én 2700
(mg/L) va hau nhu khong thay d6i trong qué trinh xur 1y.
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CHUONG 4
KET LUAN VA KIEN NGHI
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CHUONG 4: KET LUAN VA KIEN NGHI

4.1. KET LUAN

Trong qué trinh nghién ciru hiéu qua xtr Iy mau bang vat liéu xuc tac quang TiO2-SiO2
két hop glycerol dudi diéu kién anh sang mit troi d thu duoc nhirng két qua dang chua y

sau:

Diéu ché duoc vat liéu TiO2-SiOz ti 1¢ 90 : 10 bang phuong phap sol — gel va phu
thanh céng I6p phim mong Ién hat kinh cuong luc véi kich thudc hat tir 0,45 - 0,9
mm.
Tién hanh chay thir nghiém thiét bi xtr Iy vdi mau mau Methyl orange va thu dugc
nhitng két qua sau:
= Vit lidu x(c tac quang TiO2-SiO2 s& cho hiéu qua xtr 1y mau cao hon khi két
hop vai glycerol.
= Khi ting nong d6 glycerol pha vao mau thi hiéu qua xtr Iy mau caa vat liéu
cling ting lén dong thoi cling lam cho COD cua miu ting lén dang ke.
= Hi¢u qua xtr ly tang khi cuong do UV tang.
Chay thiét bi xtr Iy nuéc thai dét nhuém dem lai nhitng két qua so bo nhu sau:
= Phuong phap xu Iy mau bang vat liéu xdc tac quang TiO2-SiOz két hop
glycerol c6 kha nang ap dung trén mau mau nudc thai thyc té, tuy nhién hiéu

qua ban dau 1a chua cao.

4.2. KIEN NGHI

Do han ché thoi gian, dé tai van chua di sdu nghién ctru, khai thac duoc hét nhiing

yéu té khac, chiing toi d& xuat mot vai y kién dé mo rong dé tai ciing nhu dwa tng dung

nay dén gan vai thuc té hon.

Két qua xtr Iy véi mau nudce thai thyc té van con it nén can chay thiét bi xu ly thém
v6i mau nudc thai co d6 mau cao dé danh gia hiéu qua xa Iy chinh xac hon va tim
ra nhitng thong s6 téi uu .

Xac dinh co ché hinh thanh sau qua trinh khir mau bang phd LC — MS.

Nghién ciru phuong phap mai nham ¢ dinh glycerol 18n vat liéu thay vi hoa tan
glycerol vao mau dé tranh lam tang COD.
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PHU LUC

Phu luc 1: Thiét bi va dung cu

< Thiét bi sir dung

cm va 16p bén trong bang teflon day lcm

STT Tén thiét bi thi nghiém Hang san xut
1 | Can dién tor OHAUS Advanture Pro OHAUS - USA
2 | Tanung Carboline ELF Carbolite — Anh
3 | Bép gia nhiét 150°C+1 Xiongmao, TrungQudc
4 | May khay tir gia nhiét Velp Scientific - Duc
5 | May lac 6ng nghiém IKA — Dtc
6 | May cat nudc Bibby — Anh
7 | Tusay Memmert — Buc
8 | May pH Handylab 100 Schott — buc
9 | May quang phd UV-VIS HITACHI- U2910 | Hitachi - Nhat
10 | May do cuong d6 anh sang HI 97500 Hanna - Rumani
11 | May do UV light meter PCE — UV34 PCE - Anh
12 | May khuay diia IKA — buc
13 | Binh hit am Memmert — Duc
14 | May lic Vortex ZX3 Velp - Italia
15 | Can dién tir phan tich Sartorious BL210S 4 s6 | Buc
16 | Nhiét ké 0 — 100°C Viét Nam
Binh thily phan nhiét, hinh try, thé tich 2 lit,
17 | gobm 2 16p: 16p bén ngoai bang thép CT3 day 1 | Tu cheé tao
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¢+ Dung cu thi nghiém.

Dung cu S6 lwong
Buret 25mL 1
Ong dong 100mL 1
Pipet 10mL 1
Bdp cao su 1
Binh tia 1
Erlen 125mL 3
Beaker 500mL 1
Micro pipet 2
Khay dung 6ng nghiém 1
Ong COD 21

XV



Phu luc 2: Hoa chdt va phwong phdp phén tich COD

1. Hoa chat

a. Dung dich chuan K,Cr,07 0,0167M: hoa tan 4,913g K.Cr.07 (sdy & 105°C trong 2 gid)
trong 500ml nuéc cat, thém vao 167 ml H.SO4 dam dic va 33,3g HgSO4 khuiy tan dé
ngudi dén nhiét do phong, dinh muac thanh 1000ml.

b. Dung dich chuan K2Cr,070,00417M; hoa tan 1,2259g K,Cr,07 (siy ¢ 1050C trong 2
gio) trong nudc cat va dinh mac thanh 1000ml.

c. Acid sulfuric (sulfric acid reagent): can 5,59 Ag2SOa trong 1kg H2SO4 dam dac
(1 1it = 1,84 kg), dé khoang 2 ngay cho hoa tan hoan toan Ag2SO.a.

d. Chi thi mau feroin:hoa tan 1.485g 1-10 phenanthroline monohydrat va 0. 695¢
FeSO,. 7H20 trong nudc cat va dinh mac thanh 100ml.

Dung dich ferrous ammonium sulfate (FAS) 0,10 M: hoa tan 39,2g Fe(NH4)2(SQO4)2.6H20
trong mot it nudc cat thém vao 20ml H2SO, dam dic, 1am lanh va dinh mic thanh 1000ml.

f. Sulfamic acid: sir dung néu nhu anh huéng cua nitrite dang keé.

g. Dung dich potasium hydrogen phthalate chuan (KHP): hoa tan 425 mg potasium
hydrogen phthalate (HOOCCsHsCOOK) di say khd & nhiét do 1200C trong 2 gio thém
nudc cat thanh 1.000ml. Dung dich nay (KHP) ¢6 COD = 1,176 mgO2 /mg hay COD =
500g O2/ml.

2. Trinh ty tién hanh

- Rira dng COD va nit van bang dung dich H2S04 20% trudc khi sir dung.
- Chon thé tich mau va hoa chat theo bang hudng dan sau:
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Bang 1: Thé tich mau va hoa chat dung trong phan tich COD

Ong nghiém Vmau (ML) Vaa K2Cr207 | H2SO4 reagent Vigng (ML)
(dxI) (mL) (mL)

16x100mm 2,5 15 3,5 7,5

20x150mm 50 3,0 7,0 30

25x150mm 10 6,0 14 15

Ong chuan 2,5 1,5 3,5 75
10mL

thanh 6ng nghiém. Sau d6 lic mau that déu.

mau trang).

Lam twong ty 2 MAu tring (nudc ct).
Cho 6ng nghiém vao ta siy, nung & nhiét dd 1500C trong 2 gio (nung kém theo 1 6ng

tu, dinh phan mau trang dun va khong dun.

XVil

Cho vao 6ng COD: V(ml) méu, dung dich K»Cr,07 0,1N va H.SO4 reagent theo bang
huéng dan trén. Luu ¥ phan ¢ng xay ra manh nén can cho acid can than, chay doc theo

Dé ngudi dén nhiét d6 phong, d6 ra erlen, thém 2 giot chi thi feroin va dinh phan bang
FAS 0.1N. Két thiic phan tng khi dung dich chuyén tir mau xanh lyc sang nau dé. Tuong




Phu luc 3: Sé ligu thi nghigm trén mdu mau Methyl orange

< Higu sudt xi Iy khi thay déi pH

STT Ngay Cuong @0 UV | pH truéc xir | pH sau xur Hiéu suat xu

(MW/em?) Iy Iy 1y (%)

28 7.28 73.53

274 6.62 71.06

2.83 6.49 67.98

4.030

251 6.63 69.12

281 6.55 70.15

248 6.74 83.54

1| 9/1/2019 282 6.525 94.06
242 4.44 93.10

225 4.54 93.68

22 4.058 4.45 93.44

225 4.65 93.63

3.2 4.85 94.81

295 4.4 94.11

2.82 7.046 93.94

2.42 6.85 92.46

2 | 5/3/2019 225 5.044 6.74 91.96
22 7.11 92.54

225 7.06 91.46
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3.2 6.87 94.55
2.95 93.12
278 94.66
2.83 94.28
2.66 94.54
71312019 6.020
253 93.98
26 94.01
2.8 95.12
26 92.84
278 94.15
2.83 94.13
266 93.88
7/3/2019 253 7.040 94.21
26 94.72
28 94.70
26 94.70
24 752 95.52
22 7.960 7.38 95.45
211 7.35 95.22
18/3/2019
24 756 91.54
22 8.970 7.47 94.36
211 7.47 93.05
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< Higu sudt xi Iy khi thay déi thoi gian luu

STT Ngay Cuong do UV | Thoi gian Abs Hiéu xuat xu ly

(mW/cm?) luu (HRT) (%)
0.630 1.24
13/11/2019 0.500 0.764 1.81
0.530 0.51

1 3
3.080 60.82
20/11/2019 1.240 0.8041 52.36
0.720 2.10
0.800 37.97
13/11/2019 0.780 0.764 33.65
0.650 29.25

2 5
3.000 96.39
20/11/2019 2.740 0.8041 96.18
1.100 96.16
1.230 81.24
13/11/2019 1.810 0.764 87.42
0.870 90.98

3 7
3.170 95.96
20/11/2019 3.140 0.8041 96.11
3.010 96.25
4 13/11/2019 1.130 10 0.764 87.39
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1.110 86.27
1.430 87.00
3.010 95.58
20/11/2019 2.950 0.8041 95.64
2.900 95.37
1.770 96.37
13/11/2019 1.510 0.764 96.66
1.980 96.84
5 15
2.800 94.18
20/11/2019 2.760 0.8041 94.86
2.810 95.08
< Higu sudt xi Iy khi thay déi néng dé glycerol
STT Ngay Cuong do UV Nong do Hiéu qua xtr 1y (%)
(mw/em?) glycerol (g/L)
3.01 8.88
2.32 8.88
1 | 8/12/2018 1.68 0 5.99
1.55 5.79
1.64 4.71
2.85 8.84
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3 8.65
3.08 11.99
2.86 14.09

28/3/2019 3.05 0.01 12.61

2.3 7.40
2.66 9.95
2.5 12.44
3.17 78.34
1.7 68.89
3.15 84.04
1.32 0.05 64.48
3.08 81.17
3.03 80.87
2.86 78.38

26/3/2019
3.17 87.64

1.7 74.47
3.15 86.75
1.32 0.1 78.33
3.08 85.74
3.03 85.06
2.86 85.18

XXii




3 94.43
3.08 94.91
2.86 94.64
28/3/2019 3.05 0.5 94.76
2.3 93.26
2.66 91.81
2.5 94.97
3.180 94.18
3.230 2 91.65
3.060 91.87
7/1/2019
3.180 95.70
3.230 4 95.82
3.060 95.41
1.230 81.24
13/11/2019
1.810 87.42
0.870 90.98
5
3.170 95.96
29/11/2018 3.140 96.11
3.010 96.25
1.910 93.10
15/11/2018 6
1.970 93.51
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1.600 93.82
3.180 95.44
10 7/1/2019 3.230 8 95.64
3.060 95.71
1.060 96.36
16/11/2018 0.950 95.51
1.020 92.29
11 10
2.750 97.25
4/12/2018 2.510 97.30
2.780 97.36
1.200 94.30
12 | 3/12/2018 1.260 15 94.81
1.230 94.72

< Higu sudt xi Iy khi thay déi néng dé Methyl orange

STT Ngay Cuodng do UV Nong d6 Metyl Hliéu xuat xur ly
(mW/cm?) orange (mg/L) (%)
3.170 95.96
1 | 20/11/2018 3.140 0.01345 96.11
3.010 96.25
10/1/2019 2.9 0.02632 97.49




2.81 97.65
2.27 95.57
2.79 98.06
2.76 98.06
2.45 97.50
2.9 97.69
2.81 96.41
2.27 87.17
2.79 97.72

0.03932
2.76 98.11
2.45 94.56
2 84.72
2.35 88.61
1.9 71.56

16/1/2019 0.04958
2.35 84.46
2.73 84.58
2.03 56.55
26/2/2019 2.8 0.04963 85.98
2.38 78.53
2.29 78.68
25/2/2019 2.65 0.04994 52.57
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2.66 57.08
2.47 60.65
2.37 68.43
2.27 72.17
2.13 68.31
2.03 70.50
16/1/2019 1.9 69.06
0.06134
2.35 89.67
2.73 82.86
2.03 61.66
26/2/2019 2.8 0.06176 88.38
2.38 82.12
2.29 82.66
2.65 50.73
2.66 62.62
2.47 72.70
25/2/2019 2.37 0.06331 65.15
2.27 69.64
2.13 65.30
2.03 64.95
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Phu luc 4: Hinh dnh trong qua trinh chay thiét bi xi Iy mdu mau Methyl orange.

STT | Diéu kién chay thiét bi Yéu t6 thay doi Hinh anh
xu ly Ongbén | Ongbén
trai phai
Methyl orange: 0.01/L
HRT: 7 phut Glycerol: Glycerol:
1 pH: 7+8 0.5¢g/L 0.01 g/L
UV: 2.66
Methyl orange: 0.01/L
HRT: 7 phut Glycerol = | Glycerol =
2 pH: 7+8 0.5¢g/L 0.01 g/L
uv: 3.17
Methyl
orange:
0.02 g/L
Glycerol: 5 g/L
HRT: 7 phat Methyl
3 pH: 7+8 orange:
uv: 2.81 0.03 g/L
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Glycerol: 5 g/L

HRT: 7 phat Methyl Methyl
pH: 7+8 orange: orange:
UV: 2.38 0.04 g/L 0.05g/L
Glycerol: 5 g/L

Methyl orange: 0.01 g/L

HRT: 7 phat pH: 4 pH: 5
UVv: 2.42

Glycerol: 5 g/L

Methyl orange: 0.01 g/L

HRT: 7 phat pH: 6 pH: 7
UV: 2.60
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Glycerol: 5 g/L

Methyl orange: 0.01 g/L
HRT: 7 phat pH: 8 pH: 9
uVv: 2.20

XXIX
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