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TOM TAT

Vat lieu mao quan trung binh silic dioxit SBA-15 va Vit liéu tong hop bién tinh
SBA-15/TNT durge tong hop thanh cong theo phirong phap méi bang cach bién tinh véi TiO, nanotube,
thiy tinh 16ng va axit sunfuric throng mai. Cac méu vat liéu nhan dwroc c6 do trat ti cao, bé mét riéng lon
(939m?/g) va dudng kinh mao quan trung binh ¢ 5 - 10nm. Ngoai ra vt liéu SBA-15/TNT con ¢d s ton
tai clia thanh phén Ti0, nanotube (TNT) ¢6 kha néng trao dGi ion véi cac cation Na* trong mang ludi dioxit
titan nanotube, vi vay lam tang ctdng dung lugng va téc do hap phu cac ion phong xa, dac biét Ia ion
thori (IV) trong mdi truong nudc. Dung lugng cye dai x& Iy ion thori (IV) clia vt liéu SBA-15/TNT v6i ty
& mol Si/Ti = 1 dat 222mg/g, cao hon hn so voi céc vat liéu thong dung khéc. Bigu ny ching to tinh
hiéu qué va tiém nang (ng dung clia cac vat liéu nay x( Iy & nhiém ion phéng xa thori (IV) trong moi
trudng nuoc.

Tirkhda: mao quan trung binh silic dioxit SBA-15, vét liu tng hop SBA-15/TNT, ion phéng xa thori (IV).

ABSTRACT

Mesostructured silica SBA-15 and modified composites SBA-15/Ti0, nanotube were synthesized by a
new method using industrial commercal sodium silicate and sulfuric acid. Material samples have
prossessed highly order porousity with high surface area (939m?g) and average pore diameter of 5 -
10nm. In addition, SBA-15/TNT has the existence of TiO, nanotube (TNT) component with ion exchange
ability with Na* cation in nanotube titanium dioxide network, so increasing the capacity and rate of
adsorption of radioactive ions, especially thorium (IV) ion in the aqueous solution. Maximum absorption
capacity of Th (IV) ion in aqueous solution over the best sample SBA-15/TNT (mol ratio Si/Ti = 1) were
222mg/g, which is 91% more than SBA-15 (116 mg/g) in the same conditions. It is showed that these
materials are potential application in treatment of thori (IV) ion in aqueous solution.

Keywords: Adsorption, mesostructured silica SBA-15, composite SBA-15/TNT, thorium (IV) ion.
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1. MG BAU

Céc chét thai 6 nhiém cac dong vi
phéng xa, cac kim loai nang cé nguon
gbc tlr cac co s& nghién clu va tng
dung ky thuat nang lvgng hat nhén,
cdng nghiép khai khodng va nha may
dién hat nhan dad va dang la van dé
néng modi trwong. Cac ion dong vi
phéng xa nhu urani (238), thori (232),
radi (226), cesi (137, 134), iod (131), chi
(210),... rat doc hai cé trong chat thai
phong xa trong pha 16ng, ran, khi... gay
6 nhiém nghiém trong méi truong. Co
nhiéu phwong phap xt ly ion phéng xa
nhwng hién nay xu thé tim ra nhiing gidi
phap céng nghé méi, st dung vat liéu
moi c6 dd hap phu chon loc cac ion
phoéng xa, dung lvgng va téc do xt ly
cao, gia thanh canh tranh va giam thé
tich tang trlr phong xa sau xt ly la van
dé dang duoc quan tdm nghién clru va
phat trién[1,2]

Vat ligu hap phu hiéu nang cao silic
dioxit mao quan trung binh SBA-15 c6
kha nang hap phu doi v6i cac nguyén t6
phong xa U, Th, Cs trong nudc thai nhiém
phéng xa la réat tot. Vat liéu SBA-15 c6 bé
mat riéng lén (500 - 1000m?/g) duong
kinh mao quan trung binh 1&n (3 - 10nm),
¢6 do bén co hoc va hda hoc cao, cé thé
bién tinh hoa lam tang cudng ai luc hap
phu véi cac ion dong vi phdng xa trong
moi trvong nuéc nén c6 dung luvgng hap
phu I&n, toc d6 hap phu cao, vi vay dap
(’rng tOt yéu cau gidm thi€u vé thé tich
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lwu trik, chdn cat chat thai phong xa sau khi da xt ly [3]. Tuy
nhién khi bién tinh vat liéu SBA-15 bang cach dwa cac kim
loai nhu Fe, Cu, Ti, Al vao vat liéu SBA-15 dé tao ra cac tam
hoat tinh méi nham tang ai lvc hdp phu, tang tc do va do
chon loc céc ion phdng xa mét céch rd rét. Cac vat liéu SBA-
15 va vat liéu bién tinh SBA-15/TiO, nanotube (SBA-15/TNT),
bén canh hé théng mao quan trung binh va bé mat riéng lén
cla SBA-15, v6i su ton tai cla thanh phan TiO, nanotube
(TNT) c6 kha nang trao doi ion véi cac cation Na* trong mang
Iwéi dioxit titan nanotube, vi vay lam tang cvdng dung lugng
va toc do hap phu céac ion phéng xa, dac biét la ion thori (IV)
trong moi truong nuwoc [4]. Trong nghién clru nay, chang toi
trinh bay phuong phap cong nghé méi téng hop vat liéu
SBA-15 va vat liéu bién tinh SBA-15/TNT tr thay tinh léng
Viét Nam lam chat hap phu dé xt ly ion phéng xa thori (V)
trong dung dich nwéc dé ('ng dung cho muc dich xt Iy nuéc
thai 6 nhiém phdng xa tir cac nganh cdng nghiép khai
khoang, cac nha may dién hat nhan, cac bénh vién dong thoi
giam thiéu thé tich lvu trk, chon cat chét thai phong xa sau
Xt ly [ 5,6).

2. THUC NGHIEM

2.1.Héachat

Titan dioxit (TiO,, Han Qudc, 98%), Natri hidroxit (NaOH,
Trung Qudbc, 98%), Axit sunfuric (H,SO, (99%), Trung Qudc),
PLURONIC P123 (Sigma Aldrich, 98%), Thay tinh léng
(Na,SiO; (28% SiO,), Viet Nam), Mudi thori clorua (ThCl,),
Vien Céng nghé xa hiém), Arsenazo |l
((HO),CoH,(SO4H),(N=NCH,AsO,H,),, Trung Qudc).
2.2.T6ng hop vat liéu

Téng hop TiO, nanotubes (TNT)

TiO, nanotubes dugc téng hop theo phuong phap hoi
lvu thdy nhiét nhv sau: can 30g TiO, bot cho vao 630ml
dung dich NaOH 10M, khuay déu 30 phdt, siéu am trong
1h. Sau d6, hdn hop dwoc dua vao binh autoclave bang
Teflon ¢6 vo thép dun néng trong 24h & 110°C. HAN hop
sau phan ttng dem loc, rira nhiéu lan bang nuéc cat dé co
pH = 7, sau d6 tiép tuc xi ly axit dé trao ddi ion Na* bang
cach ngam trong 500ml HCI (0,1M) trong 24h (dung dich c6
pH = 5). S4n pham duoc loc, rira dén khi dat méi tredong
trung tinh truéc khi dem sdy & nhiét do 80°C trong 24h, sau
do6 nung & 300°C trong 2h. San pham dang bot tréng thu
dugc la TiO, nanotubes, ky hiéu la SBA-15/TNT.

Téng hop SBA-15 va SBA-15/TiO, nanotubes (SBA-15/TNT)

Cho 8g P123 vao trong 380ml nuéc cat va khudy trong 2
it & 35 - 40°C dé tao thanh dung dich dong nhéat. 37g thly
tinh I6ng duoc thém vao dung dich d6 & nhiét d6 phong
khudy tron bang may khudy tir trong 1h, sau d6 thém TiO,
nanotubes bt vai cac khdi lugng 2g, 4g va 7g vao hon hop
(twong ng v6i ty 1&€ mol Si/Ti = 4, 2, 1) va ti€p tuc khudy
trong 1h véi téc do 500 vong/phat. Tiép theo, 48g H,SO,
98% duoc thém nhanh vao dung dich va khudy manh trong
30 phat. Sau 30 phat, giam téc dd khudy dé gitt hdn hop
dang gel trong 18 gi0 va lam gia hoa trong 24h tai 80°C.
Chét rén tach tir hdn hop dugc loc, rira bang nudc cat cho
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dén khi pH = 7, sdy khd & nhiét dd phong. Bot rdn nhan
dugc dem nung & 500°C trong 6h dé thu duwgc san pham
cudi cung la SBA-15 va céac vat liéu bién tinh SBA-15/TiO,
nanotubes (SBA-15/TNT-2, SBA-15/TNT-4 va SBA-15/TNT-7).
2.3. Cac phwong phap dac trung vat liéu

Cac mau vat liéu dugc dac treng bang céac ky thuat phd
hong ngoai (FTIR) trén may Impact-410 (Ptc), Phvong phap
dang nhiét hap phu - gidi hap phu N, (BET) do tai tai Vién
Hoa hoc, Vién Han 1am Khoa hoc va Céng nghé Viét Nam.
Pho tan xa nang luvgng tia X (EDX) dwoc do trén may Jeol-
JMS 6490. Anh hién vi dién t& truy@n qua phan giai cao
(HRTEM) dugc do bang may H-7500 (HITACHI, Nhat Ban tai
Vién Khoa hoc Vat liéu, Vién Han 1am Khoa hoc va Céng
nghé Viét Nam). Ph& hap thu electron UV-Vis ctia mau dugc
do trén may GBC Instrument-2885 trong vung budc song twr
200 - 800nm (Phong Hoa ly bé mat, Vién Hoa hoc, Vién Han
lam Khoa hoc va Céng nghé Viét Nam). Phwong phap nhiéu
xa tia X (XRD), ph6 duwoc do trén may Shimadzu XRD-6100
V@i tia phat xa CuKa c6 budc song A = 1,5417A tai Khoa Hoa
hoc, Truong Pai hoc Khoa hoc Ty nhién, Bai hoc Qudc gia
Ha Ni, Phan tich xac dinh ndng do thori (IV) trong dung
dich bang phuong phéap Arsenazo Il trén may so mau 6300
& bwéc song 655 nm va thiét bi quang ph6 phat xa cao tan
ICP-MS Spectrometer tai Vién Céng nghé xa hiém, Vién
Nang lwvgng nguyén t&r Viet Nam.
2.4. Thuc nghiém hap phu xt ly ion thori (IV) trong
dung dich nuéc

Pé danh gia dung lugng hdp phu thori va cac yéu td anh
hudng trén vat liéu SBA-15 va SBA-15/TNT dén qua trinh xir
ly ion thori (IV), chiing téi tién hanh thic nghiém trong diéu
kién hap phu theo qui trinh nhw sau: cho 5 mg céc vat liéu
vao 50ml dung dich ion thori (IV) c6 néng d6 ban dau 10 -
150mg/L trong binh nén 100ml, nhiét dd clia cac mau dwoc
gilr 6n dinh & 28°C tai pH = 5. Cac mau duwoc Iac trén may lAc,
toc do 1ac 1a 120 vong/phdt trong thoi gian 2 gio dé qua
trinh hap phu dat t6i trang thai can bang. Ldy mau pha léng
tai cac thoi gian khac nhau bang cach hat ra 1 ml dung dich,
loc tach pha ran ra khéi mau Idng bang bd mang loc 0,45um,
phan tich x&c dinh ndng dd ion Th (IV) trong cac mau theo
phuong phap trc quang so mau & brdc séng 665 nm trén
may UV-vis va thi€t bi phan tich ICP-MS. Dung lvgng hap
phu thori duoc tinh theo cdng thirc:

Q =L~V g/ g)
m

Q, =& vmg/g)

m

trong doé: C, (mg/L) la ndng dd ban dau cuda ion Th (IV);
C, (mg/L) la néng do tai thoi diém t; V (L) la thé tich dung
dich Th; m (g) la khéi lvgng clia vat liéu. Ce (mg/L) la nbng
dd tai thoi diém can bang, Qe (mg/g) la dung lugng hap
phu can bang.
3. KET QUA VA THAO LUAN

Ph6 XRD clia cac mAau vat lieu bién tinh (hinh 1b) rat
giéng vi mau SBA-15 (hinh 1a), SBA-15 thu dugc c6 do trat
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ty cao (hinh 1b, c). Binh tuong tng véi géc phan xa hep tai
26 < 2° ¢6 cuwong do cao nén cau tric hinh luc giac 2D cla
mau SBA-15/TNT van duy tri. Didu nay khéng dinh réng su
két hop cua titan khéng anh huéng dén cau trac hinh luc
giac cia SBA-15. Cac mau XRD gbc rong cling dugc thé
hién trong hinh 1c. Cac két qua XRD goc rong cho thay ré
rang rang mot s lvong titan da duoc két hop vao khung
silic dioxit clia SBA-15 trong diéu kién thi nghiém. Cac dinh
cu thé tai 26 = 25,3° trong SBA-15/TNT duoc gan cho pha
anatase, cuong do cac dinh twong ng véi luong Ti dugc
cho vao. Vi vay, vat liéu bién tinh SBA-15/TNT da dwgc tong
hop thanh cong. Phé FT-IR clia SBA-15 hién thi dai hap thu
& khoang tan sd hon 3400cm™ 1a dac trung cho cac phan ti
nwéc trong tinh thé va cac phan tlr nwdc bi hap phu vat ly
bén trong céc 16 x6p. Cac dinh xuét hién xung quanh 1000 -
1100cm™ ¢6 thé la do Si-O-Si va Si-O-H dao dong bat doi
xrng kéo dai va cho biét s cé mat cua silic dioxit trong vat
lieu sau tong hop. Cé hai dai mai tai 2931 va 1630cm™,
tvong (ng la cac dao dong kéo dai clia C-H trong nhém
propyl va lién két C = N. B&i v6i mau SBA-15/TNT-4, dd hap
thu IR & khoang 960cm™ thudng la déc treng clia dao dong
Ti-O-Si. Hau hét cac dinh cua hai vat liéu déu giéng nhau
nén viéc bién tinh khéng lam thay d6i cdu tric ctia SBA-15.
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Hinh L. Phd XRD ciia méau SBA-15 (a) va SBA-15/TNT-2, SBA-15/TNT-4, SBA-
15/TNT-7 vung g6c nhé (b); SBA-15/TNT-2, SBA-15/TNT-4, SBA-15/TNT-7 viing
gdclon (c)
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Hinh 2.Phd FTIR clia SBA-15va SBA-15/TNT-4 (a); Buong dang nhiét hap phu -
giai hap phu Nito clia cac mau (b) va duong phan b6 mao quan clia cac vat liéu (c)
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Bang 1. Bac diém cAu triic cdia vat liu

Vatliéu Dypore(NM) | Seer (MQ) | Ve (cm/)

SBA-15 6,5 939 0,78
SBA-15/TNT-2(Si/Ti = 4) 6,6 819 1,30
SBA-15/TNT-A(Si/Ti=2) 148 491 1,34
SBA-15/TNT-7(Si/Ti= 1) 144 414 1,37

Hinh 2 (a) cho thay dudng dang nhiét hap phu - giai hap
phu N, cla cac vat lieu SBA-15 va SBA-15/TNT c6 dang
dudng déng nhiét dang IV véi s xuat hién ctia vong tré tré
& 4p suat twong déi cao (P/P, ~ 0,6 - 0,8) theo IUPAC. N6 c6
nghia la cdu tric luc giac cla vat liéu mao quan trung binh
van con tdn tai. Tuy nhién, ching ta cé thé thdy rdng mau
chita cac 6ng nano oxit titan van cé do tré tai P/P, ~ 1, dac
treng cdia mao quan lén. Do dé, vat liéu SBA-15/TNT la vat
liéu da cap mao quan micro/meso/macro [3,4]. Puong cong
phan b6 kich thudc mao quan ctia mbi mau ciing dugc thé
hién trong hinh 2 (c), va két qua phan tich c4c dang nhiét
nay dugc tom tat trong bang 1. Cac duong cong phan bd
kich thuéc mao quan cho thay kich thwéc mao quan trung
binh khoang 6 - 14nm d6i v&i cac mau SBA-15/TNT déu Ion
hon clia mau SBA-15 tinh khiét (6,5nm). Sy gia ting rd rét
vé kich thurdc mao quén trung binh khi cac mau thay thé Ti
c6 thé la do su sut giam do day thanh mao quan cua céc
mau chtra titan. Chung ta cling c6 thé thay kich thrdc mao
quan la doc lap voi lvgng titan dwroc dua vao cac mau, chi
ra rang titan dwoc hinh thanh trén bé mat va bé mat bén
trong mao quén clia cac mau vat liéu bién tinh. C6 thé thay
rd rang cac mau SBA-15/TNT c6 dién tich bé mat giam nhe
vGi xu hwdéng tang cla lwgng titan. Dién tich bé mat giam
tlr 939 xubng 819m?/g; 491 va 414m?/g twong (rng tir SBA-
15 dén SBA-15/TNT-2, 4, 7. Ly do la oxit titan hinh thanh
trong qua trinh tdng hop, mot phan né bao pht 1én trén bé
mat vi vay lam cho dién tich bé mat riéng giam.

B Spectum 29

Hinh 3. Phd EDX clia SBA-15/TNT-2 (Si/Ti = 4)
Bang 2. Cac thanh phan trong SBA-15/TNT-2 (Si/Ti = 4)

Cac thanh phan C 0 Si Ti
% Khi lwgng 26,18 48,14 2243 3,25
% Nguyén t 35,05 48,38 12,84 3,73
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Twr két qua EDX (hinh 3 va bang 2) cho thdy, vat liéu SBA-
15/TNT-2 (Si/Ti = 4) da duoc téng hgp thanh cong chita ba
phan t& Ti, Si va O. Hinh 4 |a hinh anh TEM cho thay dbi voi
SBA-15 cdu triic meso duwoc tao ra mot cach ro rét voi cac
kénh mao quan trung binh rat déu dan cé do trat ty cao. Mat
khac, cac 6ng TiO, voi kich thuéc nano dwgce hinh thanh sau
qua trinh tdng hop bang phuong phap dun hdi lvu. Bén canh
do, d6i véi mau vat liéu téng hop SBA-15/TNT anh TEM cho
thay s c6 mat clia cac 6ng TiO, ton tai dong thoi cung véi
cdu trdc mao quan trung binh ctia vat liéu. Biéu dé chirng td
da téng hop thanh cong vat liéu téng hgp SBA-15/TNT.

Nghién ctru cac yéu t6 anh huwéng dén qua trinh hap
phuion thori trong dung dich nuéc.

Khao sat anh huéng cla thoi gian hap phu

Bang 3. Anh huang clia thoi gian hap phu thori (IV)

Anh hwéng ctia pH
Bang 4. Anh huéng clia pH d&n qué trinh hap phu thori (V)
pH| G, Ce(mg/l) | Ce(mg/l) | Qe(mg/g) | Qe(mg/g)
(mg/l) | SBA-15 | SBA-15/TNT | SBA-15 | SBA-15/TNT
21 980 9,12 9,27 6,18 5,00
31 980 6,63 6,58 29,91 29,81
41 980 2,13 1,68 78,27 76,60
51 980 0,30 0,00 93,14 94,23
6| 980 0,10 0,00 93,27 94,23
71 980 0,10 0,00 93,27 92,45
120
100 —
o /
é 60 / —e—SBA-15/TNT
S w0 / =—SBA-15
20
0 Y'/
0 1 2 3 a4 5 6 7 8
pH

Hinh 7. Anh hiréng ctia pH dén qué trinh hap phu ion thori (1V)

T hinh 7 va bang 4 cho thay, dung lvgng hap phu thori
tang khi tang pH cla dung dich, dung lvong dat can bang
khi pH = 5, ti€p tuc tang pH clia dung dich thi dung lvgng
hap phu cua ca vat liéu SBA-15 va SBA-15/TNT ciing khdng
tang thém nira. ching té lic nao pH khdng con anh huéng
dén kha nang hap phu clia vat liéu.

Anh hwéng ctiandng dd dau

Bang 5. Anh hudng clia ndng do diau d&n qué trinh h&p phu ion thori (V)

STT| Thoigian| C, |Ce(mg/l)| Ce(mg/l) Qe Qe (mg/g)
(mg/l)| (SBA-15) |  (SBA- | (MQ/9) |  (SBA-
15/TNT) | (SBA-15)| 15/TNT)
1 | 15phat | 9550 | 89,75 87,25 54,25 77,83
2 | 30phat | 9550 | 8750 80,50 7547 141,51
3 | 60phat | 9550 | 86,22 74,32 87,55 199,81
4 | 120phat | 9550 | 86,20 74,30 87,74 199,75
5 | 240phat | 9550 | 86,26 74,25 87,17 200,47
6 | 360phat | 9550 | 86,24 74,28 87,37 200,19
7 | 1440phit | 9550 | 86,25 74,25 87,26 200,35
¥ 240
é - /)—«—0—0—0
(2” 1o =4=SBA-15/TNT
i 90 &_-ﬂ_._.; =@i=SBA-15
é 40
15 30 60 120 240 360 1440
Thai gian (phit)

Hinh 6. Anh huéing cta thoi gian hap phu thori (IV) trén SBA-15 va SBA-
15/TNT (Si/Ti = 1) tai pH = 4, nhiét do 28°C

Nhu ching toi da cong bé [7], vat liéu SBA-15/TNT-7g (ti
I& Si/Ti = 1) c6 khad nang hap phu ion urani (VI) cao nhat
trong s6 3 vat liéu bién tinh SBA-15/TNT-2, 4, 7g ma vé ban
chét qua trinh hap phu ion urani va thori la giéng nhau. Vi
vay chdng t6i tap trung nghién ctru hap phu ion Th (IV) trén
vat liéu SBA-15/TNT-7g.

T&r hinh 6 va bang 3 cho thdy, trong 1h hap phu dau
tién, khi tang thoi gian hap phu lvgng thori dwoc hap phu
trén 2 vat liéu SBA-15 va SBA-15/TNT-7g cling tang Ién. Sau
1h hap phu, néu ct ti€p tuc tang thoi gian hdp phu thi
lvgng thori dwgc hdp phu trén hai vat liéu van khong ting
nghia la da dat duoc can bang hadp phu. Vi vay thi nghiém
dé xac dinh hap dung tiép theo véi thai gian hap phu la 1h
dé tién hanh nghién ctru ti€p anh hwdng ctia pH dung dich.

o Ce (mg/l) Ce (mg/l) Qe (mg/g) Qe (mg/g)
(mg/l) | SBA-15 | SBA-15/TNT | SBA-15 | SBA-15/TNT
10 7,53 4,62 2245 50,75
30 24,68 18,23 50,19 113,17
50 4275 33,05 69,71 162,98
70 60,82 4915 8827 196,70
100 90,11 7993 93,30 196,76
150 140,28 129,15 9346 196,70

= 250.00

EE" 200.00

'%: 150.00

o —e—SBA-15/TNT
i 100.00 #—SBA-15

% 50.00

E o

0 20 40 60 80 100 120 140 160
nong do dau (mg/l)

Hinh 8. D thi biéu dién mdi quan hé dung lwong hdp phu va nbng do dau
cliaqua trinh hap phuion Th (IV) clia vat liéu SBA-15va SBA-15/TNT
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Tir d6 thi hinh 8 va bang 5 c6 thé thay, khi ndng do thori
trong dung dich nho (C, = 10 - 70mg/l) s hap phu dién ra
kha tét. Khi C, > 70mg/l sy hap phu déa dat t¢i mc gan nhw
bao hoa. Nghia la trong giai doan C, < 70mg/l, sv hdp phu
xay ra rat thuan loi trén cac tam hap phu manh. Cac s6 liéu
& bang 5 duoc thé vao phuong trinh dang nhiét Langmuir
dang tuyén tinh dé xac dinh g, va K,. K&t qua nhan duoc
nhw hinh 9.

Ping nhiét Langmuir hap phu Th

1.60

1.40 y = 0.0086x + 0.2426 -
1.20 R2=0.9846
o 1.00 =
—+—SBA-15/TNT
= 0.80 -~
oy = <
O 0.60 SBA-15

0.40
0.20
0.00
0 50 100 150

Ce (mg/l)

y = 0.0045x + 0.0596
R*=0.9911

Hinh 9. Bang nhiét hap phu Langmuir dang clia Th** trén SBA-15 va
SBA-15/TNT

Tir hinh 9 ¢ thé xac dinh duoc cac gia tri g,,,, va K_cla
qué trinh hdp phu Th* trén SBA-15/TNT: Q. = 222,22
(mg/g); K. = 0,075 (I/g); va SBA-15: Q. = 116,28 (mg/Q);
K, = 0,035 (I/g). Nhw vay tir hinh 9 c6 thé két luan rang: s
hap phu ion Th* trong dung dich SBA-15 bién tinh va SBA-
15 tuan theo phuwong trinh dang nhiét Langmuir kha tét véi
hé s6 hoi quy R?= 0,991 vaR? = 0,984 twong (ng.

D6i voi SBA-15/TNT:
0,075C,
'1+0,075C,

Da6i v6i SBA-15:
0,035C,
1+0,035C,

q. = 222,22 (mg/g)

g, =116,28. (mg/0)

4. KET LUAN

1. P4 nghién cttu dua ra phuong phap méi téng hop
thanh cong vat liéu SBA-15 va cac vat liéu bién tinh SBA-
15/TNT-2, SBA-15/TNT-4, SBA-15/TNT-7 bang céach bién tinh
vGi TiO, nanotube bang phrong phap téng hop truc tiép tir
thay tinh 16ng va axit sunfuric va bét TiO, thuong mai.

2. ba xac dinh diéu kién t6i vu cta qua trinh hap phu
ion Th (IV) trén céc vat liéu SBA-15 va SBA-15/TNT (Si/Ti = 1)
c6 dung lvgng hap phu ion Th (IV) la 222mg/g, cao hon rd
rét so voi SBA-15 (116mg/qg).

3. Qui luat hap phu ion Th (IV) trén SBA-15 va SBA-
15/TNT tuén theo phuwong trinh dang nhiét Langmuir tai
vling ndng do tir 10-150 mg/L, pH =5, nhiét d6 28°C.

4. Vat liéu SBA-15 va bién tinh SBA-15/TNT v¢i gia thanh
ré va dat hiéu qua cao trong x& ly ion Th (IV) trong moi
truong nudce la vat liéu co tiém nang (ng dung va thuong
mai héa dé xtr ly nwdc thai 6 nhiem phéng xa.

96 | Tap chi KHOAHOC & CONG NGHE e S6 52.2019

TAI LIEU THAM KHAO

[1]. Leila Dolatyari, Mohammad Reza Yaftian, Sadegh Rostamnia, 2016.
Adsorption characteristics of Eu (Ill) and Th (IV) ions onto modified mesoporous
silica SBA-15 materials. Journal of the Taiwan Institute of Chemical Engineers,
174-184.

[2]. Milan Z. MomcTilovic”, Marjan S. Randelovic, Aleksandra R. Zarubica,
Antonije E. Onjia, Maja KokuneSoski, Branko Z. Matovic”, 2013. SBA-15 templated
mesoporous carbons for 2,4-dichlorophenoxyacetic acid removal. Chemical
Engineering Journal, 220, 276-283.

[3]. Xinghui Wang, Guiru Zhu, Feng Guo, 2013. Removal of uranium (V1) ion
from aqueous solution by SBA-15. Annals of Nuclear Energy,56 ,151—157.

[4]. S. Sreekantan, L. C. Wei, 2010. Study on the formation and photocatalytic
activity of titanate nanotubes synthesized via hydrothermal method. J. Alloys
Compd., 490(1-2), 436-442

[5]. Pankaj Sharma, Radha Tomar, 2008. Synthesis and application of an
analogue of mesolite for the removal of uranium (VI), thorium (IV), and europium
(I11) from aqueous waste. Microporous and Mesoporous Materials, 641-652.

[6]. Saeed Abbasizadeh, Ali Reza Keshtkar, Mohammad Ali Mousavian,
2013. Preparation of a novel electrospun polyvinyl alcohol/titanium oxide nano
fiber adsorbent modified with mercapto groups for uranium (V1) and thorium (V)
removal from aqueous solution. Chemical Engineering Journal, 161-171.

[7]. Nguyén Van Chinh, Nguyén Binh Tuyén, va cic cong su, 2019. Nghién
cliu tong hop vét liéu mao quan trung binh SBA-15 va composite bién tinh SBA-
15/Ti0, nanotube tlr thay tinh ong Viét Nam tng dung x{ Iy chét thai phéng xa
trong mdi truong nudc. Tap chi hda hoc, 57(2e1,2) 361-367.

AUTHORS INFORMATION

Nguyen Van Chinh', Duong Dinh Tho?, Vuong Huu Anh?,

Dang Duc Nhan', Nguyen Lanh*, Nguyen Hoang Lan®, Nguyen Duc
Hai*, Nguyen Dinh Chung?, Pham Thai Hung?, Nguyen Dinh Tuyen®*
"Institute for Technology of Radioactive and Rare Elements

AInstitute of Chemistry, Vietnam Academy of Science and Technology

3Graduate University of Science and Technology, Vietnam Academy of
Science and Technology

“Hanoi University of Industry





