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MO PAU

Ngay nay, 6 nhiém mai truong va bién doi khi hau 1a van d& néng mang
tinh toan cau chir khéng gidi han trong bién giéi cia mot quc gia nao. Cung
V6i sy phét trién cong nghiép va qué trinh dé thi héa dién ra nhanh & Viét Nam
khién cho nuéc thai cong nghiép, dan sinh di va dang gdy ra 6 nhiém moi
truong nuéc néu nhu khong dwgc xur Iy than trong. Dét may la mot trong
nhiing nganh céng nghiép trong diém cia nudc ta va nudc thai cia nganh dét
ludn c6 thudc nhuom du doc hai. Nhidu quy trinh xir ly truyén théng nhu: lang,
loc, keo tu, tuyén ndi, vi sinh ¢ thé khong xur ly triét dé duoc doc tinh trong
nudc thai dét nhuom.

Hién nay, huéng nghién ciru dang dugc céc nha khoa hoc quan tam la céc
vat liéu xdc tac chira titan va mot s6 kim loai chuyén tiép @é xir 1i nudc thai.
Mic du vat liéu TiO, 6 mot sb nhuoc diém nhu phan tng quang hoa xay ra ¢
viing anh séng tir ngoai, thoi gian xdc tac ngén...nén viéc tng dung ching con
nhiéu khé khan. Cac nghién ciru gan day hudng toi cai thién xuc tac TiO, thyuc
hién dugc & diéu kién thuan loi hon.

Duwa trén nhitng nghién cau vé vat liéu TiO, va vat liéu song lép chira
TiO, va vat liéu song 16p chtra Ti, v6i muc dich xir 1y hiéu qua pham nhuom trong
nudc, dién hinh 1 rhodamine B trong nudc thai cia nganh cong nghiép dét may,
chiing t6i da tién hanh nghién ciru phét trién hé xc tac phuc hop chira titan va cac
kim loai chuyén tiép khac phan tan trén cht mang cd dién tich bé mat I6n dé thuc
hién qua trinh oxy hoa rhodamine B trong nuéc. Tir do, chiing t6i da tién hanh thyuc
hién d& tai “Nghién cizu xa ly phdm nhugm trong nwéc bang vat ligu oxit titan
va mét sé kim logi chuyén tiép mang trén chdt mang sepiolite”.

Nghién ctru budc dau da didu ché thanh cbéng cac hé vat liéu
TiOu/sepiolite, Zn-Ti-OH va Zn-Ti-OH/sepiolite, cac hé xtic tic nay déu thé
hién kha ning xtc tic quang héa trong qua trinh xir Iy pham nhuém rhodamine
B trong nudc & diéu kién anh sang kha kién, va pH trung tinh. Didu ndy co y
nghia quan trong trong viéc nghién ctru phét trién hon nira hé xdc tac quang
héa chira TiO, ¢6 hoat tinh x(c tac tét d6i véi nudc thai dét nhugm, trong didu
kién anh sang kha kién, viéc giam thiéu st dung TiO2 véi mong mudn giam chi
phi trong tng dung vat liéu xUc tac quang héa nay vao xu ly cdng nghiép, tao
tién dé cho viéc nghién ciru tng dung thyc tién vat liéu & quy md 16n hon.



Nhitng déng gép méi cia lugn an:

v' Téng hop thanh cdng hé Zn-Ti hydroxit 1am vat liéu xdc tac trong
phan &g quang hda xtr Iy RhB ¢ diéu kién anh sang thuong, oxi khong khi va
pH trung tinh. Viéc dua Ti(IV) vao 16p kém hydroxit da cai thién kha ning
phan ung cua ionTi(1V) trong ving anh sang kha kién. Céc ion Ti(IV) trong
mang tinh thé Zn-Ti-OH hydroxit hoat dong hon ion Ti(IV) ¢ dang oxit (TiOz)
trong phan ng quang xUc tc phan hay rhodamine B trong nuéc ¢ cing diéu
kién. Do bén, hoat tinh xtc tac duoc cai thién do Ti(IV) ion dugc ¢b dinh trong
16p hydroxit.

v" Tién hanh phan tan hé vat liéu Zn-Ti hydroxit mang trén sepiolite.
Viéc két hop dong thoi hoat tinh quang cua xdc tac Zn-Ti hydroxit va tinh chat
bé mit sepiolite da lam ting hiéu qua xu ly pham nhudém rhodamine B

v' Heé xtc téc Zn-Ti-OH hay Zn-Ti-OH/sepiolite déu thuc hién phan ang
oxi héa phan hiy RhB tét ¢ didu kién pH gan nhu trung tinh. Day 1a wu diém
quan trong dé phat trién mot hé xdc tac ré, ton it chi phi trong xu ly pham mau
& quy md 16n hon.

Bo cuc caa luan an

Luan &n gdm 114 trang (khdng ké phu luc) véi 53 hinh V&, d6 thi va anh; 14
bang, 120 tai liéu tham khao. B6 cuc luan an gom 3 trang mo dau, 7 trang danh
muc viét tit, hinh, bang va muc luc; 36 trang tong quan tai liéu; 10 trang trinh bay
cac phuong phap didu ché, qui trinh thuc nghiém cua luan an; 54 trang két qua va
thao luan; 3 trang két luan; 1 trang céc cdng trinh cong b c6 lién quan va 7 trang
tai liéu tham khao.

CHUONG 1: TONG QUAN CAC VAN PE NGHIEN CUU
1.1. Pham nhuém va xir Iy nuéce thai chua pham nhuom
1.2. Tinh hinh nghién cau vat liéu hydroxit 16p kép trong xi Iy méi truong
1.3. Giéi thiéu vé chat mang Sepiolite
CHUONG 2: THUC NGHIEM
2.1. Piéu ché xuc tac chira Titan
2.1.1. Tong hop hop xiic tic chira titan dioxit trén chit mang sepiolite

Mot luong TiO, (99%) nhat dinh dugc thém vao 25 mL ethanol tuyét dbi
va khudy & nhiét do phong. Dung dich huyén phu dwoc khudy trong 10 pht
trugc khi thém maot lugng sepiolite kho. HAn hop duoc tiép tuc khudy & nhiét
d6 phong trong 3 gi¢ va sau d6 1am bay hoi ¢ 70-75°C trong 15 gi¢ thu duoc
bot mau tring. Chét ran sau d6 duoc nung & 400°C trong 2 gid nhan dugc hdn
hop TiOu/sepiolite. C4c mau xuc tac titan oxit mang trén chat mang sepiolite 1a
day xc tac thir nhat ki hidu x% TiO/sepiolite voi gia tri x lan luot 12 2,0; 4,0;
6,0; 8,0; 10,0 va 15,0% khéi luong.



2.2.2. Tong hep xc tac phirc hep titan — kém hydroxit
Bang 2.1 Thanh phan tirng miu xuc tac thir hai

P, R ) . Thé tich Ti(OCsH7)s Khai luong
Ki hiéu Céng thtc du kicn (mL) Zn(NO3)2.6H20 (g)
0Ti-5Zn Zn4(OH)sCO3.xH20 0 2,68
0.5Ti-5Zn | ZnsTios(OH)s(COs)2.xHz0 1,35 2,68
1Ti-5Zn ZnsTi1(OH)s(COs)3.xH20 2,7 2,68
2Ti-5Zn ZnsTi2(OH)s(CO3)s.xH20 5,4 2,68
3Ti-52n ZnsTis(OH)s(CO3)7.xH20 8,1 2,68
1Ti-62n ZnsTi1(OH)s(COs)axH20 2,2 2,68

2.2.3. Téng hop xiic tic titan — kém hydroxit phén tan trén chit mang sepiolite

Bing 2.2 Déy xUc tac thi ba titan-kém/sepiolite
Ki hiéu Thanh phan xdc tac
MTS-05 5% ZnsTi1(OH)s(COs)s/sepiolite
MTS-10 10% ZnsTi1(OH)g(CO3)s/sepiolite
MTS-15 15% ZnsTi1(OH)g(CO3)s/sepiolite
MTS-20 20% ZnsTi1(OH)s(CO3)s/sepiolite

2.3. Thye nghiém xir Iy phAm nhudm rhodamine B trong nuéc

2.4. Nghién ctru dic trung xuc tac

Xuc tac TiOa/sepiolite, Ti-Zn hydroxit da tong hop dugc nghién ciru cac
ddc trung vat liéu bang cac phuong phap: gian d6 nhidu xa tia X dang bot
(XRD), phé tan xa nang lugng tia X (EDS), phé tir ngoai chét rin (UV-vis),
kinh hién vi dién tir quét qua (SEM), kinh hién vi dién tir truyén qua (TEM) va
hap phu - giai hap phu nito (BET).

CHUONG 3: KET QUA VA THAO LUAN

3.1. Dy xuc tac thir nhat: TiO2/sepiolite

3.1.1. Nghién ciru dic trung xuc tic
3.1.1.1. Gidn dé nhieu xg tia X (XRD)

TiOz: Anatase

Hinh 3.1. Gian d6 nhidu xa tia
X cta mau xuc tac
TiOy/sepiolite

TiOz: Anatase
02: Anatas

15%TiO,/Sepiolite

89%TiO,/Sepepiolite

%6 TiO,/Sepeiolite Chl.,]ng ta nhan théy CéC

WMM tin hiéu phan xa & goc 2-theta

a0 sepiote cua 20,6; 23,8; 26,7; 28,0;

-

jis sy

5 3;3 ;5 4L) 4‘5 ;0 ;5 e‘o 35,6; 37,9; 39,9; 43,8° dac

2-Theta (°)



trung cho tin hiéu nhiu xa cua sepiolite, pht hop véi dir liéu phd chuan cua
sepiolite trong atlas XRD (JCPDS, ma s 00-013-0558). Nhu vay, pha sepiolite
ton tai doc lap va viéc mang va xt Iy nhiét hdn hop TiO; va sepiolite & 400°C
khong anh hudong dén ciu tric sepiolite. Hinh 3.1 ciing quan sat thay tin hiéu
nhidu xa dic trung cho pha anatas cua TiO; xuat hién tai vi tri 49,9 va 53,2°.
Cuong do cua cac pic nay taing manh khi lugng TiO, trén sepiolite ting 1én.
3.1.1.2. Phé ti ngogi cua xuc tac ran TiOz/sepiolite
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hoéa hoc gitra TiO, va sepiolite nhu phd XRD di chi ra.
3.1.1.4. Hinh dnh kinh hién vi dién tir quét

f ‘" o .j SRLARRLE i DM IV 2 et SR WA .-
Hinh 3.4. Anh SEM ciia 2 mdu xuc tac TiOz/sepiolite
Chuing ta nhan thay cac thanh tron déu I cac soi chat mang sepiolite. Cac
soi nay co kich thudc dong déu, duong kinh cua cac sgi nay xap xi 70 nm.



3.1.1.5. Ph tan sdc ndng heong tia X (EDS)
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Hinh 3.5. Ph tan sic tia X cia
mau xuc tac TiOo/sepiolite

Tin hiéu caa Ti* ty Ié phan
tram trong luong TiO, trén
sepiolite gan véi gia tri ly thuyét.
Két qua ghi phd EDS tai cac diém
khac nhau trén bé mit déu co
ndng d¢ titan twong ty nhau ching
to oxit titan da phan tan tot trén
chat mang sepiolite [6,14].

3.1.2. Khd ndng xir ly phdm mau rhodamine B trong nurdéc trén TiOz/sepiolite
3.1.2.1. Khd nang hap phu rhodamine B chat mang sepiolite
Bang 3.1. Dit liéu hdap phu Rhodamine B trén chat mang sepiolite theo

Langmuir
Co Ce Qe
4.707705 0.705343 2.947985
8.906884 3.109701 4.754736
12.37109 5.976497 5.203502
15.71868 8.912641 5.38513

T nhitng dix liéu cho phép xac dinh dugc tai trong hap phu t6i da cua sepiolite
dbi voi RhB va hang sb hap phy Langmuir twong tng 12 gmax = 5,979 mg/g, K.
= 1,467 mg/L. Do d6 co6 thé xac dinh khoang 44% RhB hap phu trén chat
mang sepiolite trong qua trinh phan ung quang xc tac, sir dung nong do ban
dau cua RhB 1a 20 mg/L.
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Hinh 3.6. Dé ligu hdp phu rhodamine B trén chdt mang sepiolite theo
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3.1.2.2. Kha nang xir Iy rhodamine B trong nwdc trén TiOo/sepiolite

D) mie mbe %

“p3¥

Hinh 3.7. Hogt tinh xuc tac
TiO2/sepiolite véi phdn #ng oxi hoa
RhB bang oxi khéng khi (20 mg/L
RhB, 0.30g xuc tac, pH =6, nhiét
d¢ phong, anh sang dén compact
20W)

Hinh 3.8. Phé hdp thu UV-vis cia
RhB trong qua trinh xi Iy véi oxi
khong khi trén xic tac 8%TiO2 (20
mg/L RhB, 0,30 x(c tac, pH = 6, nhigt
dp phong, &nh sang phong thi nghigm)

Hinh 3.8 biéu di&n phé UV-vis

. p k cua rhodamine B trong dung dich

W o= we @ wm = theo thoi gian phan tng trén xdc tac
VWavdeags (am)

chra TiO,. Ching ta nhan thiy

cuong d6 dinh hap thu ¢ budc séng 553 nm giam manh nhung khong co su
dich chuyén budc song, chung té xay ra qué trinh pha hily nhan thom ctia phan
ter rhodamine B (Hinh 3.8) [4,5,17,18]. Tuy nhién, hiéu suit mat mau theo RhB
trén xdc tac TiO; tinh khiét l1a khdng cao c6 thé 1a do su tiép xuc kém giira hat
TiO; 6 kich thudc 16n va chat phan tmg. Dé cai thién diéu nay, chdng t6i phan
tan TiO; trén sepiolite va theo ddi d6 mat mau cua RhB theo thoi gian. Hinh
3.7 cho thay cac mau xuc tac 6% TiOu/sepiolite c6 d6 mat mau RhB cao ngay
sau 1 gio tién hanh phan tng. D6 mat mau RhB gan nhu dat 75-90% va duy tri
6n dinh sau 1 gio phan tng véi oxi khong khi.

3.2. D&y xuc tac thir hai: Titan — kém hydroxit

3.2.1. Ddc trung xuc tic

Bing 3.2. Cong thirc dur kién ciia cac miu x(c tac titan — kemx hydroxit

Kyhiéumiu | Tilé Ti:Zn | Céng thic du kién

0Zn-5Ti 05 Zn(OH),

0,5Ti-5Zn 0,5:5 an/loTil/lo(O H)z(COs)l/lo.XHzo
1Ti-5Zn 1:5 Zns/eTil/e(OH)z(C03)1/6.XHzo
2Ti-5Zn 2:5 Zn5/7Tizn(OH)z(COa)zn.XHzO
3Ti-5Zn 35 Zns/gTis/g(OH)z(CO:g)s/a.XHzO
1Ti-6Zn 1:6 Zn5/7Ti1/7(O H)z(COa)ln.XHzO.
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3.2.1.1. Gidn dé nhiéu xg tia X

Hinh 3.9. Gidn dé nhiéu xa tia
X cha day xdc tac phac hgp
msz - titan-kém hydroxit véi ti 1é Ti/Zn

3Ti-5Zn

2Ti-52n khac nhau
1Ti-5Zn
05Ti52n

oriszn Gian d6 XRD cua tat ca cac
0 5 2 2 % % w5 s % 8 & 10 mau déu cho thiy céc tin hiéu
el phan Xa tai 2-theta cua 13,31;
28,37; va 38,89° twong Gng Véi cac mit co s¢ (003), (006) va (009) cia
hydroxit song 16p. Hon nita, cac pic yéu tai 2-theta la 31,01; 33,45 va 35,99°
tuong (g cho sy phan xa cua mat phang (100), (101) va (012). Cac dinh nhiéu
xa nay dic trung cho vy liéu cau trac loai hydroxit 16p kép (LDH). Do do,
phan tich két qua XRD chi ra rang cac hydroxit I6p kép nay (Zn/Ti) c6 cau triic
I6p trong d6 cac ion Ti** va Zn?* nam ¢ 16p bét dién hydroxit twong tw nhu 16p
brucite caa Mg(OH)s.
3.2.1.2. Phé tir ngoai chat rdn (UV-Vis)

ANi-Sin

I1-52m
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=
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Barde somg (nm)
Hinh 3.10. Két qua phé UV-Vis chdt ran cac mau Zn-Ti hydroxit
Ching ta nhan thay mau khong chira titan cho dai hip phu & budc séng
dudi 250 nm lién quan dén sy c6 mat cia cation Zn?* trong cac chat rin
hydroxit. Binh hap thu cuong do & bude song dai hon (gitra 320-360 nm) lién
quan dén sy c6 mat cua cac nguyén tir Ti trong trudng bat dién va tao thanh
lien két Ti — O — Zn. Dai hap thy nay chuyén sang budc song dai hon khi ting



lugng titan trong xdc tac do mot phan titan ton tai dang oxit hay hydroxit ngoai
mang tinh thé Ti-Zn-OH hydroxit 16p kép.
Bdng 3.4. Buoc song hdp phu va nang lugng band-gap ciia cdc mdu xuc tdac

Mau xtic tic | Budc séng hap phu cuc dai (nm) | Ning lugng band-gap
(eV)
1Ti-5Zn 211 293 4,2
2Ti-5Zn 212 306 4,05
3Ti-5Zn 212 309 4,01

Bang 3.4 thé hién budc song hip phu cuc dai va ning luong band gap ciia cac
mau xuc ta, ta thay ring cac mau c¢6 lugng Ti 1on hon thi ¢c6 budc song hap phu
tang 1én, va nang lugng band gap giam di (hinh 3.10).
3.2.1.3. Phé hong ngogi

1T 6Zn
051E-520
\11-57n

100 800 1200 1600 2000 2400 2800 3200 00 4600
Sé sing (cm®)
Hinh 3.11. Phé hong ngogi ciia ddy xdc tac phac hep titan-kém hydroxit véi
ti 1¢ Ti/Zn kh&c nhau

Phd IR cua cac miu xtic tic déu c6 hinh dang tuong tu nhau. Cac dai
bang rong tir 3600 dén 3200 cm® dwoc gan cho dao dong cua cac nhém
hydroxyl bé mat va cac phan tir nude hap phu trong 16p xen gitra. Dinh phé c6
cuong do yéu ¢ 2920 cm® duoc gan cho dao dong héa tri cia nhom OH cia
c4c phan tor ndm trong khong gian hep cia 16p xen giita 2 tdm kim loai
hydroxit. Bang tin ¢ 1510 cm™ dwoc gan cho dao dong bién dang ciia nhém
OH trong phan ttr nuée. O ving sb song thip hon, bang tan & 1365 cm™ 1 dao
dong khong dbi xtig cia cac anion cacbonate trong 16p xen gitra. Dai hap thu
cuong do yéu ¢ 831 ecm™® dic trung cho dao dong hoa tri phing cua cc anion
cacbonat.
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3.2.1.4. Anh hién vi dién ti quét (SEM) va kinh hién vi dién tir truyen qua (TEM)

Hinh 3.12. seiat nigr: s shisand it o droxit

1N EEA IV

Hinh anh Sewwmae tmaging o sodiitiia Lo WD cAp co
kich thudc aong acu wap ngp 121 vou Annau nat minn dia ¢6 kich trung binh 100-
200 nm. Hinh anh TEM cia 1Ti-5Zn quan sat thay cdu trac 16p mong dic
trung cho vt liéu hydrotalcite LDHs. Di v6i cac mau ¢ luong titan 16n, cac
hat nh6 két ty lai véi nhau dé tao thanh cac tim 16n hon (Hinh 3.13).

3.2.1.5. Phé tdn sdc ndang heong tia X

Hinh 3.13. Phé EDS ciia cac mau
vt ligu hydrotalcite titan — kém

Quan sét hinh anh pho EDS

ta thiy trong miu vét liéu Ti-Zn

kydroxit ¢6 chua tit ca cac nguyén

t6 ban dau, thanh phan ciia ching

do duoc thé hién trong bang 3.5.
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Bing 3.5. Thanh phan cdc nguyén té trong vit ligu Ti-Zn hydroxit

1Ti-5Zn 2Ti-5Zn 3Ti-5Zn
C 3,07 2,37 2,62
0 | 10,14 9,06 9,15
Si 0,99 1,00 0,78
: 1:3,7 2:3,7 3:3,9
Ti | 1833 30,4 37,7
Zn | 6745 57,17 49,75

Két qua cho thay thanh phan nguyén t6 clia cac mau xuc tac twong Ung
cong thie du kién ban dau (bang 3.2). Phan tram nguyén tir ciia Zn thay ddi
rat it phu hop véi su ¢d dinh Zn?* trong cong thirc dy kién. Khong cé sy
khéc biét 16n vé ty 1¢ phan trim cic phan tir trong cdc mau cho thiy su
phan tan tot cac phan tir trong cac 16p k&m hydroxit kich thudc micromet.
Pic biét sy xuét hién tin hiéu cua cacbon dic trung cho sy ton tai cua
anion cacbonat xen gitta hai 16p hydroxit kim loai cta vat li¢u LDHs.

3.2.1.6. Hap phu va gidi hap nito (BET)

— il W

— T35

TR '
" : : ared 'I| w{ai hap W
. & -E \ gy BT

Ap skt twmz 4, 111 [ m X W o 2} 0 W W
Kich thire sim quis {on)

A 04¢ Hixp phy v g bop B mils wix e 3Tn3la B

Hinh 3.14. Puwong hap phu - gidi hdp nito ciia 2 mdu x(c tac
Puong cong hip phu/giai hip cia cac miu hydrotalcite Ti-Zn khong d6i
trong viing 4p suit tuong doi tir 0-0,4 va xudt hién sy tré & ap suat twong ddi tir
0,4-1,0; dac trung cho hé vat liéu chira cac mao quan trung binh. O day, mao
quan dugc hinh thanh do su chdng xép cia cac hat xtc tac Kich thudc mao
quéan theo phan bd BJH tap trung chii yéu trong khoang 4-6 nm, phu hop vai
két qua phén tich cua ho vat liéu co cAu triic tuong tu hydrotalcite.
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P) mit miu (%)

Tu viée nghién ciru dic trung cac hé xtic tac phuc hop Ti-Zn hydroxit da
khing dinh viéc diéu ché thanh cong hé xuc tac song 16p hydroxit ctia titan va kém.
3.2.2. Oxi hoa rhodamine B trén xuc tac phac hep titan — kém hydroxit
3.2.1.1. Khdo sét s hap phu cia RhB trén xuc tc titan — kém hydroxit

12 1 Hép phu Langmuir A 159 B
= R?=09995
2 09 12 1
£ —~
. 2
ga 53 6 | P y=0.72343><+35199
£o3 R?=09741
0 ! ! ! ! ! | 3 ! !
0 2 4 6 8 10 12 0 5 10 15
Nong g cin bing, C, (mg/L) Ce (mg/L)
Hinh 3.15. D liéu hdp phu rhodamine B trén 1Ti-5Zn theo hap phu
Langmuir

Nhu chtng t6i d4 trinh bay & trén, gmax 12 kha ning hap thu don 16p t6i da
cua chat hap phu (mg/g) va K. 1a hiang sé hap phu Langmuir (L/mg) (Hinh
3.15). Tir nhitng dir lidu cho phép chiing t6i x4c dinh dwoc tai trong hp phu tdi
da cua 2Ti-5Zn d6i v6i RhB va hing sé hap phu Langmuir twong tng 12 18 qmax
= 1,36 mg/g, KL = 0,209 mg/L.
3.2.2.2. Hogt tinh xUc tac cua hé titan-kém hydroxit véi phdan #ng oxi h6a RhB

a) Khdo sat dnh hwong cuaa ti 1é Ti/Zn

Hinh 3.16 md ta hiéu suat xu Iy theo rhodamine B thay doi theo thoi gian phan
mg. Chiing ta quan sét thiy téc d6 mat mau cua rhodamine B xay ra nhanh trong 30
phut ban dau bai vi ca qua trinh hip thy va phan hity RhB xay ra dong thoi.

Hinh 3.16. Anh hwoéng ciia ti 1¢
Ti/Zn dén hogt tinh xUc tac Ti-Zn
hydroxit déi véi phdan ing oxi hoa
mat mau rhodamine B (diéu kién

chiéu sang bang béng dén
compact 20W, 20 mg/L RhB, 0,3 g
xUc tac, nhiét dé phong, pH = 6)

Do mat mau cua RhB trén
., tat ca cAc xUc tac hau nhu it thay
ooz« s soowoo2ow @i sau 8 gio. Do véi miu 1Ti-
5Zn, hiéu suat dat gan 99,8%.
Dong thoi, chiing ta quan sat thay sy thay doi I6n vé hinh dang phd UV-vis cia
dung dich phan ung theo thoi gian phan ung (Hinh 3.20). Hoat tinh quang xuc

tac tang nhu sau 1Ti-6Zn < 2Ti-5Zn = 3Ti-5Zn < 0,5Ti-5Zn < 1Ti-5Zn.

—o—1Ti-5Zn

-0-0.5Ti-5Zn

——3Ti-5Zn

—&—2Ti-5Zn

=0—1Ti-62n
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b) Anh hwéng ciia diéu kién chiéu sang

Hinh 3.17 cho thdy hiéu suat xir 1y theo rhodamine B ting tuyén tinh
trong 2 gio va dan dat gi4 tri khong doi khi thoi gian phan ng 4 gio ngoai trir mau
TiO,. Hiéu suét xtr Iy theo RhB cao nhat quan sat duoc trén mau 1Ti-5Zn (4nh sang)
dat gan 96% sau 6 gio. Higu suat xir ly theo RhB giam theo thir ty xdc tac 1Ti-5Zn

(4nh sang) > 0Ti-5Zn (anh sang) > 1Ti-5Zn (i) > 0Ti-5Zn (t6i).

Hinh 3.17. Phdn #ng oxi hoa mat

oo Mdu rhodamine B trong diéu kién
ol et chiéu sang va bong téi trén cac
= " """ xUctac téng hep (20 mg/L RhB,

3 ,/’- s bt 0,3 g xuc tac, nhigr dé phong, pH
: =" =6)

1 B Dé lam sang to do hoat dong

. quang xUc tac ctua cac mau Ti-Zn

hydroxit, ching t6i theo ddi su

.. thay pho UV-vis caa RhB trong

===, Quatrinh phan huy RhB ¢ c4c thoi

ok v diém phan wng khac nhau (Hinh

3.16 — 3.17). Mot s6 diém quan
trong duoc rdt ra khi quan st su thay ddi phd hap thu UV-vis cua céc dung dich
phan tng. Thir nhét, ching ta biét ring pho UV-vis cua rhodamine B hién thi hai
dai hap thu chinh ¢ 553 va 352 nm (Hinh 3.18). Binh hap thu budc séng dai md ta
su chuyén dich electron n — 7 * trong khi dinh phé hap thy & budc séng ngan hon
1a hip thu &nh séng & cAu trlic vong benzen caa rhodamine B.

b e g 38t i s Hinh 3.18. Phg UV-vis ciia dung
dich RhB trong qua trinh phdn
#ng oxi héa mat mau RhB bang
oxi khong khi mdu tring (khdng
¢6 xiic tdc) trong diéu kién chiéu

sang (20 mg/L RhB, 0,3 g xUc tac,
nhiér dg phong, pH = 6)

Doi thi nghiém trang (khong
¢6 xUc tac), cuong do cua hai dinh
hap thu nay giam rat it trong thoi
gian phan ung tir 0 dén 2 gio va
khéng c6 su thay déi budc song
hiap thu (Hinh 3.18). Nguoc lai,
pho UV-vis cia dung dich phan tng thay doi ca cuong do va budc séng
hap thu khi cac thi nghiém thuc hién voi mau xdc tac 1Ti-5Zn (Hinh 3.19).

400 450 500 550 600

350

300

Budrc song (nm)

14



Hinh 3.19. Phg UV-vis ciia dung
dich RhB trong qud trinh phdn #ng
oxi h6a mat mau RhB bang oxi
khéng khi trén mdu xuc tac 1Ti-5Zn
trong diéu kién chiéu sang (bong dén
compact 20W, 20 mg/L RhB, 0,3 g
xUc tac, nhiét dé phong, pH = 6)

Dai hip thu chuyén sang budc

song mau xanh tuong Ung voi qua
trinh de-ethyl hoa cua rhodamine B.
Trong cac truong hop nay, hiéu suat
xir Iy mau theo rhodamine B dat gan 90 va 98% sau 8 gid (hinh 3.19), phan anh

300 350 400 450 500 550 600
Butdre song (nm)

kha ning quang xic tac phan huy rhodamine B dudi anh sang kha kién trén vat
lidu Ti-Zn hydroxit. Tir d6 c6 thé thay sy hién dién cua Ti trong 16p bat dién
ctia k&m hydroxit da thiic ddy hoat dong quang xuc tac cua kém hydroxit trong
qué trinh oxy héa ctia rhodamine B bang khong khi.

¢) Khdo sat @nh hwéng ciia ham lwong x0c tac

Hinh 3.20. Anh hwéng ciia ham

(o - 11052a

= lugng xiic tdc dén d¢ mdt mau
il /“”,/* Y RhB trén xdc tac 1Ti-5Zn
2 /' ____,._:;’;ﬂ':; = = (chiéu sang bang bong dén
L /’:,.;:,"' _M": compact 20W, 20 mg/L RhB,
Z ) //’/ P nhigt d¢ ph(‘)ng, pH = 6)
% e Nhu két qua & hinh 3.20,
Ve : A r ¥ " luong xdc tac ding 0,4 g va 0,3
Tht giam (b} g cho hiéu suat xu Ii kha tét,

hiéu suat xir 1y theo RhB dat gan
100%, sau d6 1a lwong 0,2 g xUc tac; 0,15 g va 0,1 g xdc tac cho hiéu suét xi ly
gan nhu tuong duong. Nhu vay hiéu suat xir Iy mau theo thoi gian la nhanh
hon khi tang lwgng xUc tac.
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i3 ot b

d) Anh huréng ciia nong dé rhodamine Bdén hiéu sudt xie y ciia phén iing

. Hinh 3.21. Anh hwéng ciia néng

—ﬂ_f; " dj RhB ban déu @én hogt tinh xdc
// tac 1Ti-5Zn (chiéu sang bang bong

60 /K dén compact 20W, 0,3 g xUc tac,

/ nhiét dé phong, pH = 6)
o1 / s ~10mgl T hinh 3.21 ching ta thiy
/ = :':"‘ céc thi nghiém tién hanh ¢ cac nong
' B35 do RhB thap hon 30 mg/L d6 mat
" ; +eei Mau RhB dat trén 94%, con & nong
2 10 d6 RhB 1a 40 mg/L chi cho d6 mat
mau 1a 70%. Nhu vay ta thiy véi
lwong xuc tac sir dung 14 0,3 g thi hiéu qua xu 1y dat 94% & ndng d6 RhB ban
dau 1a 30 mg/L.

e) Anh hwong ciia pH dung dich phdn #ng

Thrd glan (gar)

. Hinh322 Anh hwéng ciia pH
———g="=""""_"— " dung dich phdn iing dén dj mat

o T e . mau RhB trén x(c tac 1Ti-5Zn

u "/, e o (chiéu sang bang bong dén

T —— compact 20W, 20 mg/L RhB, 0,3

§7 7 g xUc tac, nhiér @ phong)

g /,’ 0y Két qua nghién cau anh
/ "o huwéng cua pH dung dich d&én hiéu

sut xtr 1y theo RhB duoc chi ra ¢
5 2 : p  hinh 3.22. Sau 8 gi¢ phan tng,
Thit g gho) hiéu suat xir ly theo RhB & cac
thi nghiém trén déu kha cao (hon 70-100%). Nhin chung, ching ta nhan thay
moi trudng pH thap thi tot cho qué trinh oxi hoa RhB trong nudc. Mat khéc,
khi gia tri pH ting 1én, hoat tinh cua chat xic tac giam nhe. Mac du pH = 3
mang lai hiéu qua tét nhét, nhung gia tri pH chua phai 12 t5i wu theo quan diém
thuc nghiém. O pH = 6 ciing cho hiéu qua xir ly kha cao va gan méi truong
trung tinh nén pH = 6 dugc xem Ia thich hgp cho qué trinh xti Iy RhB trong
nu6ce bang oxi khong khi .
3.3. XUC TAC Ti-Zn HYDROXIT/SEPIOLITE
3.3.1. Téng hop va diic trung diy xtc tac phirc hop Ti-Zn hydroxit/sepiolite
Qua két qua nghién ctru dic trung va hoat tinh xuc tac cua day thir hai ké
trén (muc 3.2), ching tdi nhan thdy miu song I6p hydroxit
Zns7 Tit7(OH)2(CO3)a7.XH,0 (ty 1& Ti:Zn= 1:5) 6 hoat tinh xiic tac t6t cho phan tmg
oxi hoa mit mau RhB béng tic nhan oxy khong khi. Do d6 ching i Iwa chon miu
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Zns7Ti12(OH)2(CO3)27.xH20 dé mang 1én sepiolite voi thanh phan khéi luong thay
ddi tir 0 dén 20% theo tinh toan 1y thuyét. Ky hiéu cac mau xuc tac da dugc trinh bay
6 bang 3.8. Piac trung xtc tac dau tién ching t6i quan tam 1a gian do nhidu xa tia X
cla diy vat liéu diéu ché.

Bing 3.8. Ky higu cdc méiu xic tic Zn-Ti-OH/sepiolite dupc diéu ché

Ki hiéu Thanh phan xuc tac
MTS-05 5% ZnsTi1(OH)s(COs)s/sepiolite
MTS-10 10% ZnsTi1(OH)s(COs)s/sepiolite
MTS-15 15% ZnsTi1(OH)s(COs)s/sepiolite
MTS-20 20% ZnsTi1(OH)s(COs3)s/sepiolite
3.3.1.1. Gidn dé nhiéu xa tia X
—A8.20  ——MIS8 e MES 10 ——seplalite

3 15 2% 35 45 55 63
L Theta (%)
Hinh 3.29. Gidn do nhiéu xg tia X cac mdu xuc tac Ti-Zn hydroxit/sepiolite

So sanh phd nhidu xa tia X ctia cac mau xuc tac Ti-Zn hydroxit /sepiolite
v6i chit mang sepiolite ta thdy cac pic & 2-theta 1a 7; 20,6; 23,8; 26,7; 28,0;
35,6; 37,9; 39,9; 43,8° xuit hién trong tat ca mau tic. Pay 1a nhiing tin hiéu
nhidu xa tia X ciia chit mang sepiolite. D6i voi mau Ti-Zn hydroxit/sepiolite,
gian d6 nhidu xa xuit hién 2 pic & 13,4 va 33,5° tuong tng v6i cac mit (003)
va (101) cta ciu trac trong vat liéu Ti-Zn hydroxit. Két qua phan tich XRD
khing dinh su ton tai cia Ti-Zn hydroxit trén chat mang sepiolite.
3.3.1.2. Phd tan sdc ndng hrong tia X

Pho tan sic tia X cua cac mau Ti-Zn hydroxit/sepiolite dugc dua ra ¢ hinh
3.30 va ty Ié cac nguyén té thé hién & bang 3.9. Chlng ta nhan thay céc tin higu
ctia cac nguyén sé Si, Mg, O cuong do rit manh vi day 1a thanh phan chua yéu
cua sepiolite. Cac tin hiéu Ti va Zn rd nét, ti I¢ v4i ham lugng Ti-Zn hydroxit
mang trén chat mang sepiolite. Ti I¢ mol ciia thanh phan Ti/Zn xac dinh dugc
tir ph tan sic nang luong tia X gan véi gid tri tinh toan thuc nghiém & bang
3.9 ching t6 thanh phan Ti-Zn hydroxit chi yéu nim trén bé mat cua sepiolite.
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Hinh 3.30. Phé tan sdc ndng lwreng tia X ciia hai mdu MTS-10 va MTS-15
3.3.1.4. Anh kinh hién vi dién tir quét (SEM)
Al Sl

)} N

Fid s 4504 s 1000

2o v (X e )

Hinh 3.32. Anh SEM ciia hai mdu xtc tac MTS-10 va MTS-15

Dé nghién ciru ki hon vé cau tric cua xic tac, ching toi tién hanh ghi
anh kinh hién vi dién tir quét. Anh SEM ctia 2 mau MTS-10 va MTS-15 dugc
thé hién ¢ hinh 3.32. Anh SEM cho ta thiy cic mu xiic tac van giit nguyén
duoc chu trac dang soi cua sepiolite. Cac soi magie silicat co chiéu dai va
chiéu rong 1a 1,0-1,2 pm x 70-90 nm, hinh dang va kich thuéc dong déu dinh
hudng 1 chiéu. Khi mang Ti-Zn hydroxit 1én trén sepiolite, kich thudc cua cac
soi nay khong thay ddi dang ké suy ra hop phan Ti-Zn-OH phan bé tdt trén
chat mang sepiolite.
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3.3.1.5. 4nh kinh hién vi di¢n tii truyén qua (TEM)

2

B T
NAGHCE Mg 430008 TUMMIGE Feg | g asones
Bl

Hinh 3.33. Anh TEM ciia hai mdu xuc tac MTS-10 va MTS-15

Anh TEM cua 2 mau xuc tac & hinh 3.33 cho thay mau xtc tac c6 cau tric
hat phing, mong, phan bd ddng déu. Cac soi sepiolite sip xép 1 chiéu, chong
xép 1én nhau. Quan sit k§ nhan thdy cac kénh, ranh ngoai trén timg soi
sepiolite. Khi sir dung phan mém xu Iy anh Imagel dé x4c dinh kich thudc hat
trén anh TEM chiing t6i nhan dugc thong tin chi tiét hon. Khi ting luong Ti-
Zn-OH mang thi cac soi sepiolite sdp xép hdn don hon. Do d6 thé tich l1dng
ghép cua cac thanh sepiolite nhi¢u hon . Két hop anh SEM hinh 3.32 va anh
TEM hinh 3.33 nhan thay khi kich thudc hat ting thi phan thé tich rdng gitta
céc hat tang. Diéu nay duoc khang dinh boi cac dir liéu hap phu vat 1y nito.
3.3.1.2. Hdp phu/gidi hdp nito

IOt Mg
MLy =M

—MTS-15 == MTS-10 s Sepiolite

£ 8% 8 8
bé tich hilp phy mlig

=2
=

g
T

0o 02 03 04 05 06 07 08 09 |
Ap sudt twong dél, P/Pa
Hinh 3.34. Puwong hdp phu - gidi hdp nito ciia 3 mdu vt ligu xdc tac
Dang cta duong hép phu - giai hép cia 3 mau xtc tac thudc loai IV theo
phan loai cia IUPAC. Hon nita duong giai hp bat dau ngay khi sy hip phu
hoan thanh din dén hinh thanh vong tré theo kiéu H3; do su ton tai cua cac
khoang tréng c6 dudng kinh khong déu. Pudng cong hap phu/giai hap cua cac
méu Ti-Zn hydroxit/sepiolite khong dbi trong ving ap suit twong dbi tir 0-0,8
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va xuét hién sy tré & 4p suét tuong ddi tir 0,8-1,0; duong cong hap phu giai hip
gan nhu tring khop dic trung cho hé vat liéu c¢6 tinh chat mao quan micropore.
O day, cac mao quan dugc hinh thanh do su chong xép cuia cac hat xuc tac, tao
nén cac khoang khong gian giéng nhu mao quan ho nhu di chi ra boi két qua
anh SEM (hinh3.32) va anh TEM (hinh 3.33). Diéu nay dugc khing dinh rd
hon khi xem xét dén sy phan bé mao quan xac dinh theo phuong phap BJH
(hinh 3.35a, b).

T - sk U bt O B

a b
Hinh 3.33. Sw phén bé mao quéin BJH ciia méu MTS 15 (@) MTS-10; (b)
MTS-15
Bing phwong phap BET, chiing ta xac dinh dugc dién tich bé mit cua
sepiolite 12 143 m?/g con ctia MTS-10 1a 187 m?/g va ctia MTS-15 1a 170 m?/g.
Nhu véy viée dua hydroxit 1én trén bé mit sepiolite ciing lam ting dién tich bé
mat cua vat liéu.
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3.3.2. Oxi héa rhodamine B trén xuc tac Ti-Zn hydroxit/sepiolite
3.3.2.1. Khd néng hap phu RhB cua xUc tac titan — kém ydroxit/sepiolite

Vi sepiolite 1a chit mang c6 tinh hap phu manh nén truéc khi nghién
ctru hoat tinh xtc tac cua hé Ti-Zn trong phan tng oxi héa mit mau RhB,
chiing ta can xem xét kha nang hip phu RhB cuia c4c vat li¢u ny.

0+

VTS 15, RE= 0,091
s MIS-10,R*= 0981

Vo)

) T . y——p— T T —r—r

Cimg/l)

Hinh 3.36. D ligu hdp phu RhB trén 3 mdu xuc tac theo hdp phu Langmuir
Bang phuong phap db thi, tai trong hap phu cta cac mau vat lidu tinh toan theo
hip phu Langmuir. Tir nhitng dit liéu cho phép, chung toi tinh duoc tai trong
hip phu lan luot trén ba mau xdc tac MTS-05, 10 va 15 twong ung 1 8,5; 9.05;
9,12 mg/g (twong duong 25,5%; 27,1%:; 27%). Két qua cho phép khang dinh
cac mau vat liéu trén c6 kha nang hap phu mét phan rhodamine B trong nudc.
3.3.2.2. Anh hwiong lwong titan — kém hydroxit/sepiolite dén dp mit mau
RhB trong nuoc

Trong phan thi nghiém nay, chung t6i ting ndng d6 rhodamine B 1én tGi
100 mg/L thay vi 30 mg/L nhu cac thi nghiém trinh bay & muc 3.2.2. Ly do la
vt liéu hydrotalcite Ti-Zn/sepiolite hip phu mét phan RhB (muc 3.2.2.1). Do
d6, chung t6i tién hanh khao sat anh hwong cia ham lwong Zn-Ti hydroxit
mang trén sepiolite anh huong dén hiéu qua xir Iy dung dich RhB 100 mg/L
bing tac nhan oxi khong khi. Hinh 3.37 thé hién d6 mit mau RhB theo thoi
gian. Chung ta thay rang sau 10 gio cac mau xtic tac déu cho hiéu qua xu ly
trén 70%, trong d6 mau MTS-10 la c6 hiéu qua xt ly tét nhat (79%). O day do
c6 ca sy oxi hda va sy hap phyu nén két qua tét hon so véi mau Zn-Ti hydroxit.
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Hink 3.37. Anh hwéng ciia ham luong titan-kém hydroxit mang trén chét mang
dén sw mdt mau RhB (100 mg/L RhB, 0,3 g xiic tic, nhigt dp phong, tic nhin oxi
khéng khi, pH = 6, chiéu sdng bang béng den 20 W)

Dé xac dinh chi tiét hoat tinh xdc tac- hip phuc caa cac mau vat liéu sir dung, ching
t6i xac dinh hiéu suat hip phu va hiéu suat xa Iy RhB boi qué trinh oxi hoa trén hé

xuUc tac Ti-Zn-OH/sepiolite tai bang 3.10.

Bang 3.10. Higu suat xir ly RhB trén x(c tac Ti-Zn-OH/sepiolite

T@i trong Hieu suét hép Hié_u suat Tong hiéu

Xdc tac hap phu phﬁ RhB (%) oxi héa suat xir ly
(mg/g) ' (%) (%)
MTS-05 8,5 25,5 35,5 61
MTS-10 9,05 27,1 52,9 80
MTS-15 9,12 27 45,0 72
MTS-20 8,38 25,1 50,9 76

Tur bang 3.10 ta thiy cac miu déu c6 ty 1é RhB bi hip phu kha dong
déu sau 10 gio phan wng (25-27%). Tréi lai, hiéu suat xtr Iy bang phan ang oxi
hoéa thay ddi theo ham lugng Ti-Zn hydroxit mang trén chat mang. Cu thé, mau
xtc tac MTS-10 cho mirc do xur 1y 52,9%. Biéu nay kha phi hop khi so séanh
hiéu suat xu ly cia mau MTS-10 c6 tac nhan &nh sang va oxy khong khi so véi
mau phan ung trong bong tdi (chi c¢6 hap phu). Nhu vay x(c tac Ti-Zn-
OH/sepiolite thuc sy hoat dong tdt ddi voi qua trinh oxi hoa RhB trong nudc so
v6i mau Ti-Zn-OH tinh khiét.
3.3.2.3.4nh hurong Ciia tdc nhdn dnh sang dén hoat tinh cua xdc tac titan —kém
hydroxit/sepiolite

Dé thay ro vai tro hoat dong caa ion Ti(IV) trong hé xUc tac titan — kém
hydroxit/sepiolite, ching téi thuc hién phan tng oxi héa RhB véi MTS-10
trong diéu kién chiéu sang va bong t6i (100 mg/L RhB, 0,3 g x(c tac, nhiét do
phong, tac nhan oxi khong khi, pH = 6). Luu y ndng d6 ban dau RhB sir dung
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cho chudi thi nghiém ciia day x(c tac thir ba nay 1a 100 mg/L, gap 5 lan nong
d6 RhB sir dung trong céc thi nghiém trudce day (20 mg/L). Hinh 3.38 cho thay
hiéu suat mat mau theo RhB ting manh khi dung dich dwoc chiéu sang. Didu
nay giai thich vai tro xuc tac caa hon hop Ti-Zn hydroxit trong viing anh sang
nhin thay.

100 < —— Anh sang =& - Bong t6i
) 4
~ 30
:: 0
Z 60
£ 50
& 40 e
2 301 7
2 20 4 /
1044/
0 - T

Thai gian (h)

Hinh 3.38. Hogt tinh xuc tic MTS-10 trong diéu ki¢n chiéu sang va bong téi
d6i véi s mdt mau RhB (chiéu sang bang béng dén compact 20W, 100 mg/L
RhB, 0,3 g xuc tac, nhiét dé phong, tAc nhan oxi khéng khi, pH = 6)

Trdi lai, khi thuc hién phan @ng trong bong tdi nhan duoc khoang 42-
43% rhodamine B bi loai bo khoi dung dich phan wng. Hinh 3.38 cho thay vai
trd hoat dong cua hé xuc tac ¢ didu kién chiéu sang khéac nhau. Véi phan tng thyuc
hién dudi &4nh sang nhin thiy, phé tir ngoai cia RhB (hinh 3.39A) c6 su dich
chuyén dan cyc dai hap thu ¢ budc song 554 nm vé phia song ngén, déng thai
cudng do hap thy giam manh sau 2 gio phan tng. Tiép tuc duy tri chiéu xa anh
sang va suc dong khéng khi vao hdn hop phan tmg nhung d6 mat mau khong thay
dbi nhiéu.
3.3.2.4. Anh hwéng lwong xiic tic dén dp mit mau RhB trong nwéc

Dé khao sat anh huéng cua luong chét xuc tac dén hiéu qua xir Iy mau
RhB chiing t6i da sir dung 2 mau x(c tac 1a MTS-10 va MTS-15 véi ham luong
khéc nhau, két qua duoc thé hién trén hinh 3.39
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Hinh 3.39. Anh hwéng ciia lireng xGc tac MTS-10 (A) va MST-15 (B) dén su
madt mau RhB (100 mg/L RhB, 0,3 g xuc tac, nhiér ¢ phong, pH = 6, tac
nhan oxi khong khi, chiéu sang bang bong dén 20 W)

Theo nhu két qua trén ¢ 3.39, khi lugng xuc tac tang 1én thi hiéu SUAt Xt
1y cling ting, luong xlc tac 0,3 g va 0,4 g cho hiéu suat xur ly kha tbt, do mat
mau RhB di véi thi nghiém chira 0,4 g xiic tac dat gan 90%, trong khi véi
lwong 0,05 g va 0,1 g thi chi dat 50%. Thi nghiém ding lwong xc tac 0,4 g két
qua dat t6t nhat trong ddy thi nghiém khao sat sy anh huéng cua ham luong
xUc tac.
3.3.2.5. Anh néng d@¢ RhB ban dau dén hogt tinh xdc tac
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Hinh 3.40. Anh hwéng néng dé RhB ban diu dén hogt tinh xic tdc MTS-
10(0,3 g x(c tac, nhigt dg phong, pH = 6, tdc nhan oxi khéng khi, chiéu sang
bang bong dén 20 W)
Tur hinh biéu dién hiéu suat xa ly mau RhB theo thoi gian (hinh 3.40),
chiing ta thay & ndng d¢ 40 mg/L va 70 mg/L sau 10 gio hiéu suat xt ly 1a trén
95%. Pdi véi ndong dd 100 va 120 mg/L thi hiéu suit xu ly theo RhB sau 10
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gio dat khoang 70%. Diéu nay 1a d& hiéu vi & ndng d6 cao doi hoi thoi gian dai
dé chuyén hoa lugng RhB du trong dung dich.
3.3.2.6. Anh ciia pH dén hogt tinh xdc tac

1007 —o—pH =11 ~o—pH=3 =& -pH =6 —x-pH =9
80 <

60

Do mit mau (")

1] p 4 [ 8 10
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Hink 3.42. Anh hwéng ciia pH dung dich phén teng dén higu sudt xir Iy theo RhB
-xuc tac MTS-10 (100 mg/L RhB, 0,3 g xuc tdac, nhiét dp phong, pH = 6, tic nhin
oxi khéng khi, chiéu sdang bang béng dén 20 W)

Tir d6 thi trén ta thay, sau 10 gio d6 mat mau déu kha cao, tuy nhién & pH thap
cho hiéu qua xur 1y cao hon. Mat khéc, khi gia tri pH ting 1én, hiéu suat xir ly
giam nhe. Diéu nay c6 thé du doan 1a do trong méi trudng kiém, su ting nong
d6 NaOH lam cho d6 nhét dung dich ting 1én, lam giam sy va cham gitra cac
phan tir. Bdng thoi trong méi truong ndy, toe do giai phong CO; cham hon do
cacbon dioxit co tinh axit. Do dé, ddi vai méi truong pH > 7, kha nang phan hay
RhB thap hon so v6i pH thip. V6i mong mudn thyuc hién phan tng trong moi
truedng gan trung tinhva khong phai chinh lai pH sau qua trinh xu ly, gia tri pH = 6
4 Iya chon dé phu hop véi diéu kién thuc nghiém cho phan éng phan hiy RhB
trong nudc. o mat mau ciia RhB dat duoc khoang 80% ¢ diéu kién phan ting 100
mg/L RhB, 0,3 g x(c tac, nhiét do phong, pH = 6, tac nhan oxi khéng khi, chiéu

sang bang bong dén 20 W trén mau xdc tac MST-10.

Tir céc két qua nghién ciru trén, ching ta nhan thay vai tro quang xuc
tac cua pha hoat dong Ti-Zn-OH trong méi truong gan trung tinh. Viéc thuc
hién qué trinh x ly RhB trong méi truong pH trung tinh s& tiét kiém ning luong,
chi phi, duy tri trang thai hoat dong cua xdc tac & diéu kién thuong, ddc biét hon
nita la giam thiéu sy an mon axit hay bazo di véi cac thiét bi cong nghiép. Pay la
mét trong nhitng yéu t& quan trong dé trién khai wng dung cac hé xuc tac quang
héa quy md cdng nghiép.
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KET LUAN

Luén 4n d3 tong hop dugc 3 hé xuc tic chira TiO, cho phan g quang
hoéa phéan hiy Rhodamine B va di thu dugc mot sé két qua quan trong nhu sau:

1) H¢ xtic tac thir nhat: 0-20% khdi lugng TiOz/chit mang sepiolite:

Viée phén tan TiO, trén chat mang sepiolite khong anh huong dén cdu
tric va tinh chat ciia pha TiO; ciing nhu pha chit mang va cho phép thuc hién
phan tmg quang héa phan hiy RhB bang oxi khong khi trong khoang thoi gian
dai. Do hoat dong xlc tac gidam theo tht tu 6% TiO2/ sepiolite >
8,0%TiO./sepiolite > 4,0% TiO./Sepiolite > 10%TiOx/sepiolite trong khoang
60 phut dau phan tng. Hoat tinh quang xtc tac cao hon ddi véi 6%
TiOy/sepiolite lién quan dén sb tdm hoat dong Ti%* va do phan tan cia TiO
trén bé mat sepiolite. Hiéu suat xtr Iy mau theo Rhodamine B dat 90% sau 10
gio phan tmg d6i v6i dung dich Rhodamine B 20mg/1, 4nh sang thuong.

2) Hé xdc tac thir hai: Zn-Ti hydroxit
X(c tac Zn-Ti hydroxit c6 cau tric 16p véi cac anion cacbonat trong cac ving
xen k& cua cac 16p Ti-Zn hydroxit. Cac vat li¢u diéu ché duge co kich thude
hat dong déu va dién tich bé mat bén riéng 16n. Viéc thay thé Zn?* boi Ti%
trong cac 16p hydroxit tao ra hiéu tmg kép ddi voi phan Gmg quang xuc tac
phan hiy dung dich nude rhodamine B bang khong khi. Chat xuc tac hydroxit 16p
Ti-Zn cho thdy mot hoat dong tot trong viéc pha hity rhodamine B ¢ pH ciia 6.
Hiéu qua sudt phan hity RhB vao lugng Ti** hydroxit trong 16p va cac diéu kién
phén tmg. Cac ion Ti* trong 16p 1a cac tAm hoat dong oxi hda phan hity rhodamine
B trong khi titan ngoai 16p hydroxit hodc TiO, thé hién hoat tinh phan hiy
rthodamine B thip hon. Hoat tinh quang xtc tic ting nhu sau 1Ti-6Zn<2Ti-5Zn ~
3Ti-5Zn<0,5Ti-5Zn<1Ti-5Zn. PO méat mau rhodamine B 1a 99,8% trén xuc tac
1Ti-5Zn sau 1 gid phan tmg dbi voi dung dich Rhodamine B ndng d6 30 mg/L,0,3
g xuc tac, anh sang thuong, pH = 6. Xuc tac Zn-Ti-OH c6 do bén va do 6n dinh
hoat tinh cao sau nhiéu lan tai sir dung xuc tac.

3) Hé xtc tac thir ba: Zn-Ti hydroxit/sepiolite:

Hé x(c tac thir ba c6 hoat tinh xuc tic vuot troi do su két hop céc tinh
chat quan trong cua Zn-Ti hydroxit phan tan trén sepiolite. Hoat tinh x(c tac
phu thuéc vao ban chit ion Ti(IV) trong mang tinh thé cua
Zns;Tiy7(OH)2(COs)2r7 va kha nang hdp phy cta chat mang sepiolite. Tong
hiéu suat xir Iy RhB dat dugc khoang 80% & diéu kién phan @ng 100 mg/L
RhB, 0,3 g xtc tac, nhiét &6 phong, pH = 6, t4c nhan oxi khdng khi, chiéu sang
bing bong dén 20 W trén miu xic tdc MST-10.
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