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1. Ly do chon dé tai

Ngay nay, chung ta dang phai d6i mit véi cac nguy co méi trudng sdng bi 6
nhiém, cac dich bénh bung phat do sy phat thai cua cac khu cong nghiép, cac
nha may san xuét hoa chét, phan bon, nhi¢t dién, nhudm, ché bién thuc phém...
giy 6 nhiém ngudn nudc, dat dai va khong khi. DPé xir 1y cac tinh trang nay
thudng can nhirng giai phap ton kém chi phi va c6 thé giy ra ngudn 6 nhiém thir
cap. Vi vy, nghién ctru ché tao ra cac loai vat liéu xir 1y hiéu qua cac chat gay
6 nhiém méi trudng 1a rat cap thiét.

Trong thoi gian gan ddy, vat liéu quang xuc tac dang dugc xem nhu mot giai
phép hiéu qua dé xir Iy van dé trén. TiO2 duoc biét dén nhu mot chat ban dan
Iy twong cho qué trinh quang xuc tac vi day la mot oxit kim loai khong ddc
hai, ¢6 hoat tinh quang hoa cao, gia thanh thép, bén vé hoa hoc, chiét suit 16,
khong bi an mon quang hoa. Pong thoi qué trinh xtc tac trén TiO2 dién ra &
nhiét d6 va ap suét binh thuong, chat xtc tic sau phan tng c6 thé thu hoi va
tai str dung dé dang. San pham cua qua trinh xir 1y chi 1a CO2, H20 hoic cac
hop chét hitu co khong doc hai. Tir nhitng wu diém do, TiO2, dic biét 1a TiO>
dang nano da thu hat dugc sy quan tdm cua cac nha khoa hoc trong nuéc va
trén thé gioi.

Tuy nhién, ddi véi xtc tac TiO2, chi c6 nhitng birc xa tir ngoai ing voi cac
photon c6 ning luong 16n hon 3,2 eV (ning luong ving cidm cua titan dioxit)
mo1 duoc hép thu va tao ra hiéu qua quang héa. Chinh vi vay, chi co phén
blirc xa tir ngoai, chi chiém khoang 4% blric xa mat troi, 1a c6 hi¢u qua. Bén
canh d6, qua trinh tai két hop cua 15 tréng quang sinh va dién tir quang sinh
dién ra rat nhanh (tr 102 d&én 1079 gidy), cling 1a mot trd ngai khi trién khai
hé théng quang xtc tac trén co sé TiO2. Dé giai quyét khé khin néu trén,
chiing ta can phai ché tao ra dang TiO2 nano c6 kich thudc va cau trac hop 1y,
ddng thoi két hop TiO2 tong hop duoc voi cac hop phan khac c6 kha ning
han ché kha ning tai két hop cua 15 tréng quang sinh va dién tir quang sinh
va ting cudng tinh quang hod trong ving anh sang kha kién.

2. Muc tiéu nghién ctru

Luan an hudng dén muc ti€u tao ra loai vat li€u xuc tac co6 hoat tinh quang hoa
cao, duogc tong hop don gian, di tor cac ngudn nguyén li¢u san co. Loai vat ligu



xuc tac méi hy vong dép img duoc cac van deé sau:

C6 hoat tinh quang ho4 cao, xur Iy hiéu qua cac chat 6 nhiém;

Puoc diéu ché don gian, di tir ngudn nguyén liu san co, co gia thanh thap;
C6 kha nang 1am viéc hiéu qua va 6n dinh trong ving anh sang kha kién;

Co6 kha nang lam viéc linh hoat trong ca h¢ phan ing gidn doan va hé phan
ung lién tuc, cling nhu 16p phu c6 kha nang tu 1am sach.

3. Y nghia khoa hoc va thuec tién

Luan an 1a hudng td1 viéc nghién cru phat trién cac chat xtc tac quang hoda trén

co s¢ T102 nano c6 hoat tinh cao, dugc di€u ché don gian tir cadc ngudn nguyén

liéu san co, xur 1y hiéu qua cac chat 6 nhiém, c6 kha nang ap dung linh hoat trén

cac hé phan rng gian doan va lién tuc. Cy thé:

Diéu ché dng TiO2 nano tir cac ngudn nguyén liéu khac nhau trong d6 ¢6 TiO:
thuong mai, san c6 trén thi trudng, bang phuong phéap thay nhiét don gian;
Két hop éng Ti102 nano vo1 vat licu c6 hi¢u ing hi€p trg trong viéc tang cuong
hoat tinh quang hoa ctia hé xtic tic nhu (CNTSs, ZnO, SiO»);

Tong hop sol TiOz va dua 1én bé mat vat liéu thuy tinh bang phuong phap
nhung phu, st dung chat két dinh sol SiO>

Panh gia hoat tinh quang oxi hoa clia xtic tac bang cach sir dung chat phan
ung gia 1ap (model) la xanh metylen;

Thiét ké ché tao hé thiét bi 1am viéc theo ché do dong lién tuc, st dung anh
sang mat troi.

. Nhitng dong gop méi cia luan an

Pi nghién ctru mot cach hé thdng qua trinh tong hop ong TiO2 nano tir TiO>
thuong mai bang phuong phap thuy nhiét dong mot budc va dé xuat co ché
hinh thanh éng. Pay 1a phuong phap don gian, hiéu qua, cho phép tong hop
dugc 6ng nano TiO2 c6 chat luong dong déu;

P tong hop thanh cong to hop vat liéu xtc tac trén co s& 6ng TiO2 nano va
6ng nano carbon MWCNTs va ching minh dugc hiéu ung “hi¢p tro” -
synergie giira hai thanh phan MWCNTSs va TNTs, 1am giam su tai t6 hop gitra

cac electron quang sinh va 10 trong quang sinh;

— Pa xac dinh duogc ty 1€ khoi luong MWCNTs/TNTs thich hgp cho hé xuc tac

MWCNTs/TNTs 1a 1/1. HE xuc tac c¢6 hoat tinh quang hoa cao va 6n dinh



hoat tinh trong phan tmg oxy héa HzS. Pong thoi chét xtic tac nay cling c6 do
chon loc Ivu huynh cao, dat 100% trong khoang 200 phat dau tién ctia phan
ung;

— Pi nghién ctru mot cach hé théng diéu kién tong hop hé xtc tac trén co sd sol
TiO,/SiOz bang phuong phap nhung phu. Xuc tac cé hoat tinh cao, mé ra
huéng tng dung xtic tac quang hoa trén co sd sol nano TiO2 trong bé mat tu
lam sach.

5. Cau truc ciaa luian an

Lu4n an gdm 148 trang, duoc chia thanh cac phan nhu sau: Mé dau 02 trang;
tong quan 38 trang; thuc nghiém 18 trang; két qua va thao luan 77 trang; két
luan 02 trang; cac diém méi cua luén 4n 01 trang; danh muc céac cong trinh da
cong bd 01 trang; tai liéu tham khao 9 trang (gém 116 tai liéu). Lu4n an c6 12
bang, 93 hinh v& va db thi.

B — NOI DUNG CHINH CUA LUAN AN
CHUONG 1 - TONG QUAN
Phan nay téc gia da tong quan vé xuc tac quang hoa trén co s¢ TiO2, cac phuong phap
tong hop vt lidu nano tng dung trong xtc tic quang hoa trén co s TiO2 va cac chat
bién tinh, cong nghé xtr 1y nudc thai trong d6 tap trung vao nudc thai trong cong
nghiép san xuat bot giat.
CHUONG 2: THUC NGHIEM VA CAC PHUONG PHAP NGHIEN CUU
Thuc nghiém duoc tién hanh tai Phong thi nghiém trong diém cong nghé Loc, Hoa
dau — Vién Hoa hoc Cong nghiép Viét Nam.
2.1. Tong hop xiic tac
a. Tong hop 6ng nano TiO2
Khao sat 2 phuong phap tong hop éng nano TiO2
- Hat nano TiO; dugc tong hop tir mot sé ngudn Ti khac nhau nhu Ti(OCsHy)a,
Ti(OC4Ho)s, TiCls; bng nano TiO, dugc tong hop tir hat nano TiOa.
- Ong nano TiO2 bang phuong phap tong hop mot bude, sir dung hat TiO thuong
mai.

b. Tong hop xtic tic TNTs/MWCNTs



MWCNTs duoc hoat hoa bé mit béng dung dich hon hop HNOs: H2SO4 trude
khi ca MWCNTs va TiO2 thuong mai dugc phan tan trong dung dich NaOH
10M (99%, Trung Qudc) voi cac ti 18 khdi luong MWCNTs/TNTs khac nhau.

c. Tong hop vat liéu TiO2 nano trén cac chat mang.

- Xtc tac TNTs/ZnO bot duoc diéu ché bang cach cho TNTS truc tiép vao qua
trinh tong hop 6 hop ZnO-NF/ZnO-TM vdi ty 16 khbi luong thay doi.

- X(c tac TiO2/SiO2 duoc tong hop tir sol TiO2 va sol SiO,

2.2. Cac phwong phap hoa ly dic trung tinh chat ciia xic tic

Str dung cac phuong phap XRD, TEM, SEM, BET, tan xa anh sang dong, huynh
quang PL, UV, IR dé dic trung tinh chat, ciu trac, kich thudc hat ctia xtc tac.
2.3. Dinh hinh xuc tac

Qua trinh tao vién tru bao gém tron co hoc chét két dinh va xtc tac, sau do, cho
nuéc vira ¢t réi 0 hdn hop dé ting hiéu qua cua chit két dinh. Hon hop sau khi
U duoc tao vién trén thiét bi ép dun KBV-VV-400-TH cua Phong PTNTD cong
ngh¢ loc, hoa dau.

2.3. Danh gia hoat tinh xuc tac.

Hoat tinh xtic tic dugc danh gia thong qua kha nang phan hiy chat phan tng
model 12 xanh metylen (MB). Dung dich xanh metylen duoc pha vao nudc cat
v6i cac nong d6 khac nhau.

Sau khi khao sat so bo véi chiat model, xuc tac duge danh gia hoat tinh v&i nude
thai thuc. Nudc thai thuc duoc léy tor nha may san xuat bot giat co chura cac chéat
hoat dong bé mit, dién hinh 1 chit hoat dong bé mit anion alkyl sulfonate mach
thang (Liner alkyl sulfonate- LAS) sau khi da duoc xtr 1y bang cac phuong phap
hoéa ly, c6 COD trong khoang 150 —250 mg/I.

Ham lugng céc chat hitu co c6 trong nude thai trudce va sau khi xir Iy duoc phan

tich bang phuong phap do téng lwong cacbon hitu co (TOC).



CHUONG 3: KET QUA VA THAO LUAN
3.1. NGHIEN CUU PIEU CHE XUC TAC ONG NANO TiO»

3.1.1. Nghién ciru sw anh hwéng ciia nguén nguyén liéu

Hinh 3.1. Anh TEM ciia 6ng nano TiO: tong hop tir cAc ngudn nguyén liéu
khac nhau

Nhu vay, qua viéc khao sat ngudn nguyén liéu cho qua trinh téng hop dng cho
thdy, qué trinh tong hop dng di tir ngudn nguyén liéu TiO, thuong mai 1a don
gian nhat va ré tién, san pham 6ng nano TiO> thu duoc ddng déu vé kich thudc
c6 nghia 13 c6 chat luong cao twong duong voi dng nano TiO2 thu duge tir cac
ngudn tién chit dit tién khac, bang cic phuong phap phirc tap khac. Do do,
nguén nguyén liéu TiO2 thuwong mai dugc lya chon cho cac nghién ctru tiép theo.

3.1.2. Nghién civu sw anh hwéng ciia cdc diéu kién phan irng

NaOH sM
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Hinh 3.2. Anh TEM ciia 6ng nano TiO; tong hop véi nong d6 NaOH khac
nhau

Nhu vay, 10M 1a ndng d6 xut thich hop cho qua trinh tong hop, s& duoc lua

chon cho cac nghién ctru ti€p theo.




Hinh 3.4. Anh TEM ciia miu TNTs véi thoi gian phén wng khac nhau: (a)
Oh; (b) 1h; (c) 3h; (d) 5h va (e) 7h

Nhu vay, thot gian phan tng thich hop 1a 3h.

Hinh 3.5. Anh TEM ciia miu TNTs-0h truée khi xir 1y bang axit (a), sau
khi xir Iy bang axit (b)

Két qua cho thay, mau khong xir 1y axit gan nhu khong c6 hoat tinh quang hoa
trong khi mau co X ly axit lai c6 hoat tinh rit cao. C6 thé két luan rfing, hiéu
qua ctia qué trinh xi 1y axit anh hudng rat 16n dén tinh chat quang xtc tac cia
san pham 6ng nano TiO; tao thanh.

3.1.3. Co ché hinh thanh éng nano TiO:
Quaé trinh hoa tan TiO2 thuong mai ban dau
TiO2 + 2 NaOH — 2Na+ + TiOs* +H,0 (1)
Qua trinh hoa tan va tao tinh thé nano dang mang
2Na+ + TiOz*— [NazTiOs] nano mang (2)
Qua trinh cudn cua nano dang mang
2Na+ + TiO3?+ [Na,TiOs] nano mang — [Na,TiOs] nano ng (3)
Qua trinh rtra

[Na,TiOs] nano dng + 2H,0 — [H>TiOs] nano ong +2 NaOH (4)

v
[TiO2] nano ong



3.2. NGHIEN CUU TONG HQP XUC TAC TREN CO SO ONG NANO
TiO-

3.2.1. Tong hop xiic tdic MWCNTs/TNTs
Bang 3.1. Dién tich bé mit riéng clia cic mdu MWCNTSs/ TNTs

Tén miu Dién tich bé mit riéng, m%/g
TNTSs 311,44
1/10 MWCNTS/TNTs 270,32
1/1 MWCNTS/TNTSs 242,31
2/1 MWCNTS/TNTSs 188,25
MWCNTSs 152,48

MWNT

Hinh 3.6. Anh TEM ciia xtic tic MWCNTSs/TNTs: (a) TNTs, (b)
MWCNTS, (c) 1/10 MWCNTS/TNTSs, (d) 1/1 MWCNTS/TNTS,

MWNTs

Hinh 3.24. (e) 2/1 MWCNTS/TNTSs
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Hinh 3.7. Anh HRTEM ciia xtic tdc 1/1 MWCNTs/TNTs
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Hinh 3.8. Phé FTIR ciia 6ng TNTs, MWCNTs va MWCNsT/TNTs
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Hinh 3.9. Gian d6 nhiéu xa tia X ciia cAc miu xic tic (a) MWCNTs; (b)
TNTs; (c) 1/10 MWCNTS/TNTs va (d) 1/1 MWCNTS/TNTSs
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Hinh 3.10. Phé UV-VIS-DRS ciia xtic tic MWCNTs/TNTs

Bang 3.2. Nang lugng vung cAm chinh xic ciia cac méu dugec tinh toan
bang phwong phap toan hoc tir mé hinh Kubelka-Munk

XUc tac Nang lugng ving cam (eV)
TNTs 3,26
1/10 MWCNTS/TNTS 3,21
1/1 MWCNTS/TNTs 3,08
2/1 MWCNTS/TNTSs 3,05
MWCNTSs -
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3.2.2. Tong
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Hinh 3.11. Pho huynh quang ciia cac mau XxGc tac
hop xuc tac TNTs/ZnO
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ElIFile: 0104801Zn0.raw - Type: 2Th/Th locked - Start: 10.000 * - End: 80.019 ° - Step: 0.011 ° - Step time: 18.9's - Temp.: 25 °C (Room) - Time Started: 10 s - 2-Theta: 10.000 ° - Theta: 5.000 ° - Chi: 0.00

Operations: Smooth 0.150 | Import
[®]01-071-6424 (A) - Zincite, syn - ZnO - Y: 94.05 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 3.24940 - b 3.24940 - ¢ 5.20380 - alpha 90.000 - beta 90.000 - gamma 120.000 - Primitive - P63mc (186) - 2 - 4

Hinh 3.12. Gian @6 XRD ciia ZnO nguyén liéu
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Hinh 3.13. Anh SEM nguyén liéu ZnO
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Hinh 3.14. Phé UV-Vis ciia miu xic tac TiO-/ZnO
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Hinh 3.15 Ph6 huynh quang ciia cac mau xic tac TNTs, TNTs/ZnO va

Zn0O

Bang 3.3. Anh huéng ciia ham lwong ZnO trong t6 hop TNTs/ZnO

STT| Ham lwong ZnO trong to Po chuyén hoa MB sau
hop TNTs/ZnO 30 phat (%)
1 100 95
2 0 85
3 90 89
4 80 89
5 70 89

Dinh hinh xuc tac TNTs/ZnO

Trén co so ké thira cac két qua nghién ctru, pseudo-boehmit, véi ham luong 12%

da duoc lwa chon lam chat két dinh cho cac thuc nghiém tao vién xUc tac
TNTs/ZnO. Két qua thu duogc la vién xtc tdc TNTs/ZnO co6 dién tich bé mat

12



riéng dat 108,5 m%/g; do bén co hoc dat 50 N/cm. Xtc tic TNTs/ZnO c6 dd bén
co hoc cao mot phan nho chat két dinh pseudo-boehmit, phan khac 1 nho sy ¢6
mat ctia hé ZnO-NF/ZnO-TM ciing dong vai trd nhu chat két dinh.

Két qua do d6 bén co hoc cua cac xtc tac sau khi duge ngdm nudc trong nhiéu
ngay dugc trinh bay trong bang 3.4.
Bang 3.4. Két qua do dd bén ciia cac xic tac TNTs/ZnO sau khi ngim

nuwoc ‘
Thoi gian ngdm nude (ngay) Do bén co hoc (N/cm?)
0 50,00
4 48,93
10 45,33
20 43,05
30 39,77

Két qua danh gia hoat tinh xtc tac TNTs/ZnO trong phan tmg phan huy MB cho
thdy xtc tac c6 hoat tinh cao, véi ¢ chuyén hod MB ¢ 50 phut phan tng lan
luot dat gia tri 95,3% va 97,2 % (tinh theo COD).

3.2.3. Tong hop xiic tic Ti02/SiOz

Su két hop gitta TiO2 va SiO2 khong nhiing ting cuong hoat tinh quang hoa cia
TiO2, ma con ting cuong thém cac tinh chat vat Iy ctia hé xuc tac nhu d6 bén
co, ting d0 truyén quang.

a. Tong hop sol silica

X

e %)

Fra—

0
0 1 10 100 1000 10000

Hinh 3.16. Phan b kich thuéc hat cua mau sol silica & [Si]=0,4M, pH=8,
nhiét d¢ phan uwng 60°C
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Hinh 3.17. Anh TEM ciia ciac miu sol silica khi: (a) Khong c6 mat ciaa
chat hoat dong bé mit, (b) PEG 1000, (c) PVP K30

b. Téng hop sol TiO2
Hinh thai ciu trac cua hat trong cac mau sol duoc trinh bay trong hinh 3.18.

TANL Mug: SUd0Ox W B4 e
9 PYARE May NOA0SN W N we

(c) Mau C%rio2=0,8%
Hinh 3.18. Hinh thii ciu tric ciia hat trong ciac miu sol TiO2: a - 0,6%; b
-0,7%:; c-0,8%

Ham luong TiO2 1a 0,7% dugc chon cho cac nghién ctru tiép theo

Bang 3.5. Anh huéng gia tri pH ciia gel Ti(OH)s t6i sin pham cudi cung

pH San pham cudi cing pH San pham cudi cling
3 Khoéng hinh thanh gel 7 Sol mau trong 6n dinh
4 Gel mau vang trong 8 Sol mau trong 6n dinh
5 Gel mau vang trong 9 Sol mau trong 6n dinh
6 Gel mau vang trong 10 Sol mau trong 6n dinh
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Do d6, gié tri pH 1a 8 1a thich hop dé hinh thanh sol TiO2 trong véi kich thudc
hat nho nhét.

Sol TiO, tong hop ¢ diéu kién thich hop trén dugc danh gia hoat tinh quang hoa
cua 16p phu TiO: trong phan ing quang hdéa oxy hoa MB dudi anh sang mat
tro1, duoc trinh bay trong hinh 3.19.

100 -
90 -
80 -
70 -
60 -
50 ~
40 -
30 -
20 ~
10 -
0

Do chuyén hoa MB (%)

0 20 40 60 80
The&i gian phan &rng (phut)

Hinh 3.19. Hoat tinh quang héa caa l6p phu sol TiO:

Két qua cho thiy, 16p phu TiO2 c6 kha ning chuyén hoa dén 70% MB trong
dung dich, trong vong 20 phut va chuyén hoa gan nhu hoan toan MB (d6 chuyén
hoa 99%) trong mot gio.

Xc tac TiO2/SiO2 duoc tong hop trén chat nén 1a thanh thiy tinh c6 kich thudc
100mm x 20mm x 2mm bang phuong phap nhing phil. Gian ¢6 XRD cia SiO»,
TiOz, va x(Uc tac TiO2/SiO2 sau khi nung & 500°C trong 30 phit dugc thé hién
trong hinh 3.20.

1000 4

800 - Ti0 /SO

Mbneirtt P omhuasns et lbmintuiatiacsdsn

600

400 [

200 WWM

Si0,

0- T T
10 20 30 40 50 60 70 BO 90
2 theta

Hinh 3.20. Gian d6 XRD caia SiO2, TiO>, va xuc tac TiO2/SiO2 sau khi
nung ¢ 500°C trong 1 gio
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Hinh 3.21. Pho FTIR ciia xtc tac TiO2/SiO; dwge ghi ¢ 4.000 - 450 cm™*
Ph6 hong ngoai cua xuc tac TiO2/SiO2 da cung cap ddy du cac thong tin lién
quan dén su lién két giita cac thanh phan trong xtc tic. Hay noi cach khac TiO
d3 gin két thanh cong trén chat nén SiOs.

Hoat tinh quang hoa cta xtic tac TiO2/SiO2 dugc trinh bay trong hinh 3.22
100 ~

80 -

60 -

40 -

D6 chuyén hoa MB (%)

20 A

0

80

0 20

Thoi gé(r)'l phan L'rnEQphdt)
, Hinh 3.22. Hoat tinh xiic tic clia TiO2/SiO>

Két qua danh gia hoat tinh xuc tac cho thay, MB gan nhu bi phan hily hoan toan

sau 60 phut. Piéu nay cho thay, su ¢6 mit cia SiO2 trong hé xtc tac TiO2/SiOz

d3 cai thién mot phan hoat tinh quang héa cua xtc tac.

Két qua nay hoan toan phu hop voi két qua phan tich phd UV-Vis cia mau
TiO2/SiO2 dugc trinh bay trén hinh 3.23.
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q Hinh 3.23. Pho UV- Vis ciia xiic tac TiO2/SiO;
Pho UV- Vis cua xuc tac TiO2/SiOz cho thay, su két hop cua TiO2 va SiO2 gay

ra sy mo rong ving hap thu cia hé xuc tic méi theo hudng dich chuyén sang
mau do6 trong dai quang pho.

Téng hop sol TiO>-SiO;

SO nm

Hinh 3.24. Anh TEM céac miu sol: (a) sol SiO2, (b) sol TiOz, (c) sol SiO-
TiO:
Hoat tinh quang hoéa cua sol SiO2-TiO2 dugc danh gia thong qua phan ting phan

hay xanh metylen. Két qua dugc chi ra trong hinh 3.25.
100 -

B D (o)
o o o

D6 chuyén hod MB (%)
N
o

o

0 20 Thoi ghéh phan A8 (phut) 80
Hinh 3.25. Hoat tinh quang héa cta sol TiO2-SiO:
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Két qua tir hinh 3.25 cho thay, 16p phu TiO2-SiO2 ¢6 kha ning chuyén hoa hon
70% MB trong dung dich, trong vong 20 phut va chuyén hoa gan nhu hoan toan
MB (d¢ chuyén hoa 99%) trong mot gio.

3.3. PANH GIA HOAT TiNH QUANG XUC TAC

3.3.1. Khdo sdt hoat tinh quang xiic tic trén chit model xanh metylen

Hoat tinh quang hoéa cua cac h¢ vat licu MWCNTs, MWCNTs/TNTs, TNTs, va
TNTs/ZnO da dugc danh gia so bd qua phan ing quang phan huy MB trong h¢

xUc tac gian doan.

Hifu suit chuyén héa, %

0
0 10 e 30 40 50 60

(Thid glan, phit)

Hinh 3.26. Hoat tinh quang hoa cia cac hé xuc tac

Hoat tinh cua TNTs d3 dugc thé hién su vuot troi khi nd duge két hop voi
MWCNTs hoac ZnO. Pac biét, xic taic MWCNTs/TNTs 1:1 kha nang phan huy
MB dat 90% trong vong 20 phut. Két qua ndy mot 1an nira cho thay, su két hop
gitra TNTs va MWCNTs 14 rat hiéu qua, mé ra nhiing tng dung trong linh vuc
xUc tac va xu ly moi truong.

3.3.2. Khao sat hoat tinh cua xuc tac MWCNTs/TNTs 1/1 trén phan wng oxy
hoa H.S

bo chuyén hoa H2S va dd chon loc luvu huynh duoc xac dinh trén chit xuc tac
1/1 TNTs/MWCNTs khi so sanh vi TNTs tinh khiét duoc trinh bay trong hinh
3.27.
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Hinh 3.27. Do chuyén' hoa va do chon lgc ciia phan @ng quang oxy hoa
H2S trén chat xic tic 1/1 MWCNTs/TNTs va TNTs
Céc gié tri chuyén hoa duoc thé hién trén hinh 3.28.
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90
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Hinh 3.28. D¢ chuyén héa H>S
100
<90 -
=
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20 -
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Hinh 3.29. B chon loc lwu huynh

C6 thé ndi rang, xic tic MWCNTs/TNTs véi ty 16 MWCNTs/TNTs = 1/1 ¢6
tinh 6n dinh cao hon so vé&i cac chat xtc tac con lai.
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3.4. NGHIEN CU'U QUA TRINH QUANG XU LY MB TREN HE THIET
BI LIEN TUC SU DUNG XUC TAC QUANG TNTs/ZnO

3.4.1. Nghién ctru anh huwéng cia thoi gian luu

Céc két qua nghién ctru duogc trinh bay trong hinh 3.30. Két qua cho thay, véi
luu lvgng dong MB thap hon 6.300 mL/h, d0 chuyén hoa MB dat gia tri 100%.

100 > > *
98
96
B 24
2
‘g 92
€ 90
8
88
86
84 | )
0 2000 4000 6000 8000 10000
Luu lwong MB (mi/h)

Hinh 3.30. Sw phu thudc ciia 46 chuyén h6éa MB vao lwu lwong dong
3.4.2. Nghién ctru sy anh huwdng cua nhiét do

Két qua cho thay, v6i khoang nhiét d6 chénh léch khong nhiéu, d6 chuyén hoa
MB thay d6i khong nhiéu (trong khoang tir 93% 1én 94,5%).

o »
20 25 30 35 40

Nhiét 4 phin img, °C

Di chuyén hoa MB, %
& 3 3 ES

N
=]

Hinh 3.31. P9 chuyén héa MB ¢ cac nhiét dd phan tng khac nhau

3.4.3. Nghién ciru anh huwéng caa pH q
Két qua bi€u dién trén hinh 3.32 cho thay do chuyén hoa MB dat cuc dai ¢ gia
tr1 pH trung tinh (pH = 7).
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Hinh 3.32. Anh hwéng ciia pH dén d6 chuyén héa MB
3.4.4. Panh gia dd bén hoat tinh ciia xic tac

Két qua nghién ctru cho thdy, xuc tac bén hoat tinh trong sudt thoi gian dai. Sau
30 ngay phan tng lién tuc, do chuyén hoa MB chi giam 4%. V&i su giam hoat
tinh nhu vay, xtc tac dugc xem la bén hoat tinh.

100 99y e e
90 -
80
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60
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40
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& "y

Bé chuyén hda (%)

[} 5 10 15 20 25 30
Theri gian phan irng (ngay)

Hinh 3.33. P9 chuyén h6a MB theo thoi gian phén vng
3.4.5. Nghién ciru xac dinh phwong phap tai sinh xuc tac

Tién hanh cho nudc chay qua 16p xuc tac véi toc 46 dong bang luu lugng dong
MB, két hop chiéu dén dé hoan nguyén xtc tac. Két qua danh gia su phu thudc
cua hiéu qua tai sinh xtic tac vao thoi gian tai sinh dugc trinh bay trong hinh

3.34.

95
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92
91 -
90 - . - .
0 5 10 15 20
Théi gian tai sinh (h)

D9 chuyén héa (%)

Hinh 3.34. Anh hwéng ciia thoi gian tai sinh dén hoat tinh xiic tic ti sinh
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3.5. NGHIEN CUU QUA TRINH QUANG XU LY NUOC THAI NHA
MAY SAN XUAT BOT GIAT TREN HE THIET BI LIEN TUC

Bang 3.6. Cac chi tiéu hoa - sinh ciia nwéc thai chira cac hop chit hiru co
6 nhiém, truéc khi xir ly tinh bang qua trinh quang hoa

STT Chi tiéu thir nghiém Pon vi Két qua
3 COD mg/I 207
4 TOC mg/I 52,6
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§ 40 - ””‘/
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Hinh 3.35. Sy anh hwéng cia lwu lwong dong dén COD ciia nuée thai dau

ra
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U |
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Hinh 3.36. COD ciia nwéc thai dau ra & cac nhiét @6 phan wng khac nhau
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Hinh 3.37. Anh huéng ciia pH xir Iy dén COD ciia nuéc thai dau ra
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Bang 3.7. Cac chi tiéu cia nwdc thai sau khi xir ly quang hoa

STT Chi tiéu thir nghiém Két qua sau xir Iy tinh
2 TOC, mg/l 12,6
3 COD,mg/I 48,8

Két qua trén bang 3.7 cho thay, Tong ham lugng cac chat hitu co trong nudc
thai sau xir 1y dd c6 su sut giam dang ké tuong ing véi chi s6 TOC giam tir 52,6
xubng con 12,6, twong tmg 76% cac chat hiru co da duoc loai bo thong qua qua
trinh quang hoa trén xac tac TNTs/ZnO, hay noi cach khac xuc tac TNTs/ZnO
¢ kha nang xur 1y hiéu qua cac chat hitu co trong nudc thai nha may san xuat
bot giat.

KET LUAN

- Pa nghién cau téng hop, dic trung cac tinh chét Iy héa va danh gia hoat tinh
quang hda cia 6 hé xuc tac quang hoa trén co sd nano TiOz tong hop duoc
bao gom: TNTs, TNTS/MWCNTs, TNTs/ZnO, TiO; sol, TiO2/SiOz, TiO.-
SiO.. Bic biét, da nghién ciu mot cach hé thng quaé trinh tdng hop dng TiO:
nano tir TiO, thuong mai bang phuong phap thuy nhiét dong mot buéc va dé
Xuat co ché hinh thanh dng. Pay 1a phuong phap don gian, hiéu qua, cho phép
tong hop duoc 6ng nano TiOz ¢6 chat luong cao va dong déu (duong kinh
khoang 10 nm, dién tich bé mit riéng dat 280 m?/g).

- Pa chimg minh dugc hiéu tng “hiép tro” - synergy giira hai thanh phan
MWCNTSs va ong TiOz nano trong xic tac MWCNTS/TNTSs, gop phan 1am
tang hoat tinh xUc tac so véi hoat tinh cua céac thanh phan riéng ré. Xac dinh
duoc ti 1& khdi luong MWCNTS/TNTS thich hop nhat 1a 1/1. Trong t6 hop
MWCNTS/TNTSs, TNTs (véi bé day trung binh cua thanh dng khoang 2 nm)
duoc phan tan va gan Ién thanh cia MWCNTS (c6 bé day 5 nm) maot cach
dong déu. Két qua nghién ciru hoat tinh quang oxy hoa H,S trén chat x(c tac
MWCNTS/TNTS cho thay, xtc tac thu dugc c6 hoat tinh quang hda cao va én
dinh trong mot thoi gian dai (1.000 phat). Pong thoi chét xuc tac ndy cling ¢6
d6 chon loc luu huynh cao, dat 100% trong khoang 200 phut dau tién cua
phan ung;

- Pa nghién cru mot cach hé thong qua trinh tong hop sol nano TiO; tir TiCly
va xac dinh duoc cac diéu kién phan ung thich hop. Sol TiO2, c6 kich thudc
hat 12 nm, hinh dang “hat thoc”, phan tan tbt, duoc tong hop ¢ diéu kién ham
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lugng TiO2 0,7%; pH= 8; nhiét @6 97°C; thoi gian 30 gio. Xuc tac trén co so
sol TiO, duoc diéu ché bang phuong phap phu sol TiOz [én bé mat nén thuy
tinh da thé hién hoat tinh trong phan mg quang oxy ho4 xanh metylen dudi
anh sang mat troi. Két qua nay cho thay, sol TiOz thu duoc ¢6 kha ning @ng
dung hiéu qua lam 16p phu tu 1am sach, bang phuong phap pht don gian ma
khéng can qua qué trinh xu ly nhiét;

D3 x4c dinh duge cac diéu kién phan ung thich hop tong hop sol nano SiO:
tir TEOS. Sol SiO; ¢6 kich thudc hat khoang 23nm, phan tan tét, dugc tong
hop & diéu kién nong do [Si]=0,4M, nhiét 6 phan tng 60°C, pH=8.

D3 nghién ciru mot cach hé théng cac tham sé anh huong dén hoat tinh caa
xuc tic quang oxy hoa trén co s& ZnO/TNTSs, trén hé thiét bi phan ung lién
tuc, X(c tac co kha ning loai bo LAS trong nudc thai 1én dén 76%.
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