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Dic trung va kha ning hap phu nitrate ctia vt
liéu Amine-SiO;
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Tom tit—Vit ligu Amine-SiO; trén co ban la silica
dwogc tong hop bing phwong phap tAm véi hop chét
triamine silane dé tao cic nhém amine hoat tinh trén
bé mit chit mang SiO2 va dwoc ing dung lam chét
hip phu nitrate trong méi trwong nwée. Pic trung
co ban ciia vat liéu Amine-SiO. dwge xac dinh bing
cac ky thuit nhw TGA, FTIR, BET, SEM. Kha ning
hip phu ion nitrate va do bén ciia vat liéu dwge so
sanh v6i nhya trao ddi anion thwong mai (Akualite
A420). Két qua cho thiy vat lieu Amine-SiO2 c6 kha
niing hip phu ion nitrate cao, gip ~1,14 lin so voi
Akualite A420 tinh theo hiéu qua hip phu. Diéu nay
¢6 thé 13 do ai lwrc manh ddi véi ion nitrate ciia céc
nhom amine trén bé& mit chit mang SiO2. Ngodi ra,
két qua thwe nghiém da chirng minh vit liéu Amine-
SiO2 ¢6 dd bén tot (dat hiéu suit én dinh sau 10 lin
téi sinh).

T khéa—triamine, silica oxide; Amine-SiOz; hz"ip
phu nitrate, dung dich nitrate

1. GIOI THIEU

H ién nay, su phat trién ngay cang manh mé cta
cac nganh san xuit nong nghiép, cong
nghiép... da tao ra nhiéu loai chit thai khac nhau,
lam cho méi truong nudc ngay cang & nhiém.
Trong d6, viéc loai bo nitrate (NOs’) ra khoi cac
ngudn nude 13 van dé thuong xuyén phai dbi mit.
Nong d6 cta cac hop chéat chia nitrogen giy hai
nhu ammonium, nltrlte nltrate thuong duoc phat
hién trong cac ngudn nudc cap va nhiéu loai nudc
thai khac nhau [1]. Nguyén nhan c6 thé 1a do cac
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quy trinh xr 1y nude thai khong dat hiéu qua va
viéc st dung quéa nhiéu phan bon chira nitrogen
trong san xut nong nghiép. Nong do6 nitrate cao
1a mot trong nhimg nguy co ddi véi sirc khoe con
ngudi, c6 thé din dén cac van dé nhu “hoi ching
tré xanh” — methemoglobinemia [2, 3]. Trong
khi dé, cac ion nitrate c6 thé chuyén dbi thanh
cac ion nitrite doc hai (nitrosamine) lam gia tang
nguy co ung thu cho con nguoi [4, 5]. Chinh vi
vy, T6 chic Y té Thé gi¢i (WHO) da dua ra
giéi han nong d6 NOs trong nudc udng l1a 25
mg/L [6]. O Viét Nam, tong ndong d6 NO3 trong
nuée dn udng ciing duoc gidi han t6i da 50 mg/L
theo Quy chuan K§ thuat Qudc gia vé chit lugng
nuGc an udng cia BO Y t& (QCVN
01:2009/BYT).

Nhiéu k¥ thuat khac nhau da duoc nghién clru
va ap dung dé xir Iy NOz nhu phwong phap sinh
hoc [7], trao di ion [8], khir hoa hoc [9, 10], keo
tu dién hoa [11, 12], k¥ thuat mang [13, 14], hap
phu [15]. Trong dé, viéc loai bo anion bang qua
trinh hap phu thong qua co ché trao ddi ion duoc
danh gia 1a phuong phap hiéu qua, don gian va
¢6 chi phi thap, dong thoi chéat hip phu co kha
nang tai sir dung nhiéu lan [16]. Do do, cac loai
nhua trao ddi ion dang dugc nghién ctru kha
nhiéu trong thoi gian gan day [17-19]. Ngoai ra,
cac vat li¢u silica mao quan trung binh (nhu
SBA-15, MCM-48,..) ciing dd dugc nghién ctru
téng hop va bién tinh thém nhom amine dé loai
b6 cac ion NOs™ theo co ché trao doi ion kha hiéu
qua [15, 20, 21]. Tuy nhién, cac vat liéu dang
nay hdu nhu chua dugce tmg dung thuc té trong
diéu kién & Viét Nam boi vi phuong phéap diéu
ché phtrc tap, dan dén gia thanh cao va trién khai
thuc hién téng hop kho khin. Mot didu nira 1a
trén thi truong Viét Nam hién nay, cac loai vét
liéu nhya trao d6i ion hau nhu van phai nhéap
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khau (chii yéu tir Trung Qudc). Chinh vi vy, vide
nghién ctru ché tao thanh cong mdt vat liéu méi, ré
tién, hiéu qua va c6 kha nang tmg dung, phu hop
v6i diéu kién & Viét Nam 1a diéu cén thiét va mang
nhiéu y nghia thyc tién.

Trong nghién ctru ndy, mot loai SiO, thuong mai
ré tién (dang bot cong nghiép, co xudt xir Trung
Qudc) lan dau tién dugc sir dung nhur 1a chat mang
dé gan cac nhom amine hoat tinh 1én bé mat va tng
dung loai bd cac ion NOz™ trong moéi trudng nudc
nhim giai quyét nhu cau vat lidu trong cong nghiép
xr 1y nude. Muc tiéu cu thé bao gom (i) tong hop
va phan tich cac dac trung co ban cua vat liéu; (ii)
xac dinh kha niang hip phu ion NOjs trong dung
dich va d6 bén cua vat liéu tong hop so véi vat lidu
thuong mai c6 san trén thi truong.

2. VAT LIEU VA PHUONG PHAP
Héa chit

Si0,, NaOH, HCI (xuat x@r Trung Qubc);
triamine silane, toluene, pentane (dwoc cung cip
boi cong ty Merck); nudc cat khir ion (DI water)
dugc st dung trong qué trinh téng hop chat hap
phu. KBr, cac dung dich chudn NOs (dugc cung
cip boi cong ty Merck) dugc sir dung trong cac
phén tich dac trung cta vat liéu va danh gia ham
lugng NOs™ trong cac mau thi nghiém.

Nhya trao ddi anion duge st dung nhu mot vat
liéu thuong mai (c6 tén goi Akualite A420 - xuat
xtr Trung Qudc) so sanh véi vat liéu Amine-SiO,.
Tong hop vat ligu Amine-SiO:

Vit liéu Amine-SiO, dugc tong hop theo qui
trinh nhu sau: mot hdn hop chit mang SiO; va
nudc khir ion véi ty 1€ 0,3 mL/g SiO2 dugc cho vao
binh cau thily tinh hai ¢6 chira 150 mL dung dich
toluene. Binh cdu chra miu dugc nhing vao bé
dau silicone vé6i nhiét 6 duogc thiét 1ap khoang 85
°C (dugc theo ddi bang nhiét ké va diéu khién bang
hé théng diéu khién nhiét do bén ngoai). Tiép theo
triamine silane (ty 1€ 3 mL/g SiOz) dugc cho vao
hén hop trén va khudy tron lién tuc 16 gio' ¢ nhiét
d6 85 °C. Cudi cung san phim thu duoc (c6 mau
vang nhat) sau khi loc rira v&i pentane dé loai
toluene va siy ¢ nhiét o 100 °C trong 1 gid [22].
Thuwe nghiém hip phu nitrate trong méi truomg
dung dich & diéu ki¢n phong thi nghi¢m

Dbi v6i cac thi nghiém nghién ctru kha ning loai
bo NOg’, cac mau vat lieu Amine-SiO, duge khao
sat trén mau dung dich NOs™ ¢6 ndng d6 1a 10 ppm
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v6i lidu Iugng 30 mg/50 mL dung dich. Sau thoi
gian hap phy, chat hip phu duoc tach ra bang
cach loc vé6i gidy loc Whatman 41 va dung dich
chiét sau loc dwoc tién hanh phan tich ham lugng
NOz theo phuong phap SMEWW 4500-NO3-
E:2012 dé danh gid hiéu qua hap phu. Céc thi
nghiém déu duoc lap lai 4 1an.

Luu ¥ rang: trudc khi thyc hién qué trinh hap
phu NOgz", cac vét li¢u hép phu duoc hoat hoa véi
dung dich HC1 0,1 M trong thoi gian 3 gid (ty 1€
1 g vat 1iéw/1000 mL acid) & diéu kién khi
quyén.

Dbi véi thi nghiém danh gia do bén, vat liéu
sau khi hip phu NOs duogc tai sinh va tai st
dung 10 1an véi cac diéu kién twong ty nhu thi
nghiém trudc d6. Qua trinh tai sinh vat li€u sau
hép phu duoc thyc hién twong ty nhu qua trinh
hoat hoa vat liéu da mo ta ¢ trén. Céc thi nghiém
dugc 1dp lai 4 lan.

Phin tich dac trung cia vat liéu Amine-SiO:

Piac trung hinh dang cia Amine-SiO; duogc
chup anh bang kinh hién vi dién tir quét (SEM).
bic trung thanh ph?ln héa hoc bé mit cta cac
mau Amine-SiO, dugc thuc hién bang phuong
phap quang phd hong ngoai (FTIR) véi may
Alpha — Bruker. Ham luong amine trén chat
mang SiO, dugc xac dinh bang phuong phap
nhiét trong trudng (TGA). Dién tich bé mit riéng
ctia chit mang duoc xac dinh bang phuong phap
B.E.T (may Porous Materials, BET-202A). Luu
¥ rang, mau SiO; trude khi xac dinh dién tich bé
mit riéng dwoc dudi khi ¢ nhiét do 150 °C trong
thoi gian 3 gid dé khir nude tir cac 16 xdp oxide
¢6 kich thuéc meso va micro. Két qua B.E.T thu
duoc 1a két qua dbi voi mau SiO, sau khi nung.
Tinh toan hiéu qua hip phu nitrate caa vat
liéu hip phu

Hiéu quéa xu ly nitrate trong dung dich dugc
tinh toan dua vao cong thirc sau:

CG_CI

H% = % 100

o
Trong d6, Co va Cq lan luot 1a nong d6 NOs°
ban dau va sau khi tiép xtic voi mot khoang thoi
gian thich hop ddi véi cac vat liéu hip phu tuong
g (Amine-SiO; va nhya trao dbi ion Akualite
A420).

3. KET QUA VA THAO LUAN
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Pic trung cia vt liéu Amine-SiOz, nhua trao

ddi anion va SiO2
Dic trung hdng ngoai cua vat liéu Amine-SiO;
va nhua Akualite A420 duoc thé hién trong Hinh 1.
Két qua cho thay rang voi Akualite A420, cac mili
dao dong dic trung cho lién két styrene-
divinylbenzene trong ciu tric nhya da dugc ghi
nhan. Cu thé, khoang dao dong tir s6 séng 2800
dén 3060 cm® dic trung cho cac lién két khac nhau
trong cu trac polystyrene, trong d6 mii ¢ 3018 va
2922 cm? tuong tng cho cac lién két C-H trong
vong va nhém -CH; trong ma tran lién két ngang
ctia polystyrene [16]. Khoang dao dong tir sb song
3360 dén 3590 cm* dic trung cho lién két don O-H
v6i miii cao nhéat & vi tri 3457 cm’, trong khi dé
mili & 1601 cm™ 12 mili dao dong dic trung cho cac
lién két don C-C ctia vong styrene [23]. Day dao
dong & khoang 1,481 cm™ 14 do bién dang ddi xtmg
va bit dbi ximg cua cac nhom methyl trong gdc
amine bac 4 (mdt nhom churc nang dic trung cua
nhuya trao d6i anion) [24, 25]. Ngoai ra, két qua ghi
nhan miii & 1039 va 1128 cm™ ¢6 thé 1a dic trung
tir cac dao dong bién dang cua vong benzen do ma
tran lién két styrene-divinylbenzene ctia nhwa [26].
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Hinh 1. Phé FTIR cua vét liéu Amine-SiO, (1) va Akualite
A420 (2)

Pb6i véi mau Amine-SiO,, két qua FTIR ghi
nhén cac lién két dac trung bao gdm Si-H (650
840 cm'1); Si-O-Si (1030-1130 cm'*); C=C (1650
cm?); C-H (2930 cm™); -OH (3420 cm™) [27].
bac biét, miii dao ddng dac trung ctia nhodm chure
amine & vi tri sb sc')ng 1481 cm™ tuong ty nhu
phd FTIR cua miu nhya Akualite A420 cting
duoc ghi nhan Diéu nay chung t6 cac gbc amine
da dugc gan thanh cong 1én chit mang SiO».

Hinh thai hoc cua vat liéu Amine-SiO; va
nhuwa Akualite dugc thé hién qua anh hién vi dién
tr quét (Hinh 2). Két qua quan sat cho thiy
Amine-SiO; (Hinh 2a) c¢6 hinh dang khong dong
déu véi nhitg hat c6 cdu trac riéng biét; trong
khi d6 nhya Akualite (Hinh 2b) c6 hinh dang va
kich thuéc ddng déu, bé mit kha gd ghé. Mat
khac, két qua phan tich dién tich bé mat riéng
cho thdy qua trinh tim amine 1én chat mang SiO;
hau nhu khoéng anh huong dén vat liéu. Ham
luong amine trén bé miat chit mang SiO, dugc
xac dinh bang phuong phap nhiét trong trudng
(TGA) dya trén nguyén tic thay ddi khéi lu(mg
vat li€u ¢ vung nhiét d¢ 550 °C dén 600 °C. Két
qué ghi nhan nhu trong Bang 1.

Bing 1. Dién tich bé mat riéng va lugng amine trén bé mat
chat mang cua vat liéu SiO, va Amine-SiO,

Tén miu Dién tich bé mat | Ham luong amine
4 riéng (m%g) trén chat mang (%)
Si0; 32,5 Khong phat hien
Amine-SiO, 34,6 ~1,6

Hinh 2. Anh SEM cua vét liéu Amine-SiO; (a) va Akualite A420 (b)
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Hinh 3 thé hién két qua phén tich nhiét cua vat
liéu Amine-SiO; trén ving nhiét d6 phan tich rong
tir 30 °C dén 975 °C, trong d6 c6 thé chia ra 3 giai
doan mit khdi lugng dic trung. Giai doan dau tir
30 °C dén 150 °C mét ~ 15% khdi lugng chinh 1a
do qua trinh giai phong hoi 4m va cac hop chit bay
hoi ¢6 trong lugng phan tir thap véi dinh cyc nhiét
& khoang 50-100 °C [28, 29]. Su mat khdi luong &
giai doan thtr hai dao dong tir 150 °C dén 550 °C
duoc cho 13 do sy mét nudc cia cdc nhoém
hydroxyl ¢ nhiét d6 cao va qua trinh nhiét phan
c4c thanh phan hitu co trong cu tric cia vt liéu
[29]. Qua trinh nhiét phan cic gbc amine xay ra &
giai doan thur ba khi nhiét d¢ tang tir 550 °C dén
600 °C [30]. Sau giai doan nay, khdi lugng cia
mau giam ~ 55%, cac phan ng gan nhu di xay ra
hoan toan va chi con lai thanh phan silica [28].

100 . . . . . —1,0

0,8

ey

1%0 360 4?; 660 7&0 960
Nhigt d6 (°C)
Hinh 3. Buong cong TG-DTG cua vét liéu Amine-SiO,

Kha ning hip phu nitrate cia vat liéu Amine-
SiO2, nhura trao d6i anion va SiO:

Két qua nghién ctru (Hinh 4) cho thiy vat liéu
tong hop Amine-SiO, cho hiéu qua xir Iy NO3 rat
t6t, gép ~1,14 1an so v&i nhya trao d6i ion Akualite
A420 (dat hiéu suat ~ 74% so v6i 65% tuong tng)
va cao hon rat nhiéu lan so véi vat liéu SiO; thong
thuong. Mau SiO2 hau nhu khong c6 kha ning xir
Iy NOs™ (chi dat ~ 2,5%), tuy nhién khi dong vai
tro 14 chat mang cho cac gbc amine lai ¢6 kha ning
hip phu NOs cuc tét va hoan toan c6 kha ning
canh tranh vdi cac vat li¢u thuong mai phé bién
trén thi truong. Didu nay c6 thé 1a do i lyc manh
dbi v6i ion NO3™ cua cac nhom amine trén bé mat
chat mang SiO,.
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Hinh 4. Hiéu qué xt 1y nitgate cua vat liéu
(trung binh + sai s0 chuan, n = 4)

Do bén hap phu nitrate ciia vat ligu Amine-SiO
va nhya trao doi anion

Cac vat liéu sau khi hép phu NOs3™ dugc tai sinh
bang dung dich HC1 0,1 M (nhu md ta trong phan
thyc nghiém). Do bén cua vat liéu thé hién qua
hiéu qua xir Iy NOg™ sau nhiéu lan tai sinh duoc
trinh bay trong Hinh 5. Két qua cho thay vat lidu
Amine-SiO; va Akualite A420 (d6i chimg) déu c6
do bén rat tét, hidu qua xu ly sau 10 lan tai sinh
van 6n dinh va t6t nhu vat lidu méi. bay la mot
trong nhitng yéu t6 quan trong khi thuong mai hoa
san pham.

76
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_ T S Lt *
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S 68-
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— A —A_ p A Ay A4
64
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Lén thi nghiém

Hinh 5. D6 bén cta vat liéu (trung binh + sai s6 chudn, n = 4)

4. KET LUAN

Vit liéu Amine-SiO, di duogc tong hop thanh
cong va dugc xac dinh dic trung co ban bang cac
phan tich hién dai nhu SEM, FTIR, TGA, BET.
Vai trd cia nhom chirc ning amine di duoc thé
hién rd qua kha ning hip phu NOgz cia vét ligu
Amine-SiO,. Khi so sanh véi vt liéu nhya thuong
mai Akualite A420, vat 1liéu Amine-SiO; ciing cho
thdy hiéu qua xtr Iy NOs™ cao hon. Nghién ctru nay
g6p phan mé dudng cho viée ing dung vat liéu dé
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loai bo cac thanh phan 6 nhiém trong méi truong
nudce.

Loi cam on: Chan thanh cam on Truong Dai
hoc An Giang da ho tro thiét bi phan tich dé hoan
thanh nghién cvru nay.

[

[

31

(4]

[5]

(6]

[

(8]

[

[10]

[11]

[12]

[13]

[14]

TAI LIEU THAM KHAO

D. Wan, H. Liu, R. Liu, J. Qu, S. Li, J. Zhang,
“Adsorption of nitrate and nitrite from aqueous solution
onto calcined (Mg-Al) hydrotalcite of different Mg/Al
ratio”, Chemical Engineering Journal, vol. 195-196, pp.
241-247, 2012.

L.D. Dién, “Canh bao lam dung hoé chét trong luong
thuc, thuc phim”, [cited 2018 March 16th] Available:
http://dantri.com.vn/suc-khoe/hoi-chung-tre-xanh-vi-an-
rau-nhiem-doc-1265121168.htm, 2010.

0. Nese, K.T. Ennil, “A kinetic study of nitrite
adsorption onto sepiolite and powdered activated
carbon”, Desalination, vol. 223, pp. 174-179, 2008.

D. Majumdar, N. Gupta, “Nitrate pollution of
groundwater and associated human health disorders”,
Indian J. Environ. HIth. 2, vol. 42, pp. 28-39, 2000.

C.H. Tate, K.F. Arnold, “Health and aesthetic aspects of
water quality”, New York: McGraw-Hill Inc., 1990.

I. Mikami, Y. Sakamoto, Y. Yoshinaga, T. Okuhara,
“Kinetic and adsorption studies on the hydrogenation of
nitrate and nitrite in water using Pd-Cu on active carbon
support”, Applied Catalysis B: Environmental, vol. 44,
pp. 79-86, 2003.

J.P. Bassin, R. Kleerebezem, M. Dezotti, M.C. van
Loosdrecht, “Simultaneous nitrogen and phosphate
removal in aerobic granular sludge reactors operated at
different temperatures”, Water Res, vol. 46, pp. 3805-
3816, 2012.

X. Xu, B.Y. Gao, Q.Y. Yue, Q.Q. Zhong, “Preparation of
agricultural by-product based anion exchanger and its
utilization for nitrate and phosphate removal”,
Bioresource Technology, vol. 101, pp. 8558-8564, 2010.
Y. Liou, S.L. Lo, CJ. Lin, C.Y. Hu, W.H. Kuan, S.
Weng, “Methods for accelerating nitrate reduction using
zerovalent iron at near-neutral pH: effects of H2 -
reducing pretreatment and copper”, Deposition, vol. 39,
2006.

Y.M. Chen, C.W. Li, S.S. Chen, “Fluidized zero valent
iron bed reactor for nitrate removal”, Chemosphere, vol.
59, pp. 753-759, 2005.

E. Lacasa, P. Caflizares, C. Saez, F.J. Fernandez, M.A.
Rodrigo, “Removal of nitrates from groundwater by
electrocoagulation”, Chemical Engineering Journal, vol.
171, pp. 1012-1017, 2011.

S. Irdemez, Y.S. Yildiz, V. Tosunoglu, “Optimization of
phosphate removal from wastewater by
electrocoagulation with aluminum plate electrodes”,
Separation and Purification Technology, vol. 52, pp.
394-401, 2006.

JH. Ahn, K.H. Choo, H.S. Park, ‘“Reverse osmosis
membrane treatment of acidic etchant wastewater: Effect
of neutralization and polyelectrolyte coating on nitrate
removal”, Journal of Membrane Science, vol. 310, pp.
296-302, 2008.

E.N. Peleka, P.P. Mavros, D. Zamboulis, K.A. Matis,
“Removal of phosphates from water by a hybrid

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

175

flotation—membrane filtration cell”, Desalination, vol.
198, pp. 198-207, 2006.

R. Saad, K. Belkacemi, S. Hamoudi, “Adsorption of
phosphate and nitrate anions on ammonium-
functionalized MCM-48: Effects of experimental
conditions”, Journal of Colloid and Interface Science,
vol. 311, pp. 375-381, 2007.

A. Sowmya, S. Meenakshi, “Removal of nitrate and
phosphate anions from agueous solutions using strong
base anion exchange resin”, Desalination and Water
Treatment, vol. 51, pp. 7145-7156, 2013.

H.T. Banu, S. Meenakshi, “Synthesis of a novel
quaternized form of melamine—formaldehyde resin for
the removal of nitrate from water”, Journal of Water
Process Engineering, vol. 16, pp. 81-89, 2017.

M. Kalaruban, P. Loganathan, W.G. Shim, J.
Kandasamy, G. Naidu, T.V. Nguyen, et al., “Removing
nitrate from water using iron-modified Dowex 21K XLT
ion exchange resin: Batch and fluidised-bed adsorption
studies”, Separation and Purification Technology, vol.
158, pp. 62-70, 2016.

M. Nuyji¢, D. Milinkovié, M. Habuda-Stani¢, “Nitrate
removal from water by ion exchange”, Croatian Journal
of Food Science and Technology, vol. 9, pp. 182-186,
2017.

S. Hamoudi, R. Saad, K. Belkacemi, “Adsorptive
removal of phosphate and nitrate anions from aqueous
solutions using ammonium-functionalized mesoporous
silica”, Industrial & Engineering Chemistry Research,
vol. 46, pp. 8806-8812, 2007.

H. Safia, E. N. Abir, B. Maissa, B. Khaled, “Adsorptive
removal of nitrate and phosphate anions from aqueous
solutions using functionalised SBA-15: Effects of the
organic functional group”, The Canadian Journal of
Chemical Engineering, vol. 90, pp. 34-40, 2012.

N.T. Thanh, “amine-bearing activated rice husk ash for
CO, and H,S gas removals from biogas”, KKU
Engineering Journal, vol. 43, no. S3, pp. 396-398, 2016.
L. Lazar, B. Bandrabur, T.F. Ramona-Elena, M. Drobota,
L. Bulgariu, G. Gutt, “FTIR analysis of ion exchange
resins with application in permanent hard water
softening”, Environmental Engineering and Management
Journal, vol. 13, no. 9, pp. 2145-2152, 2014.

A. Wotowicz, Z. Hubicki, “Sorption of palladium(II)
complexes onto the styrene-divinylbenzene anion
exchange resins”, Chemical Engineering Journal, vol.
152, pp. 72-79, 2009.

M.R. Gandhi, G. Kalaivani, S. Meenakshi, “Sorption of
chromate and fluoride onto duolite A171 anion exchange
resin — a comparative study”, Muniyappan Rajiv Gandhi
et al./ Elixir Pollution, vol. 32, 20342040, 2011.

B. Lee, L.L. Bao, H.J. Im, S. Dai, E.W. Hagaman, J.S.
Lin, Synthesis and Characterization of
Organic—Inorganic Hybrid Mesoporous Anion-Exchange
Resins for Perrhenate (ReOs) Anion Adsorption 19,
2003.

D.M. Ibrahim, S.A. El-Hemaly, F.M. Abdel-Kerim,
“Study of rice-husk ash silica by infrared spectroscopy”,
Thermochimica Acta, vol. 37, pp. 307-314, 1980.

Y. Zhang, X.L. Song, S.T. Huang, B.Y. Geng, C.H.
Chang, LY. Sung, “Adsorption of nitrate ions onto
activated carbon prepared from rice husk by NaOH
activation”, Desalination and Water Treatment, vol. 52,
pp. 4935-4941, 2014.



176 SCIENCE & TECHNOLOGY DEVELOPMENT JOURNAL:

[29] W. Song, B. Gao, X. Xu, F. Wang, N. Xue, S. Sun, et al.,
“Adsorption of nitrate from aqueous solution by magnetic
amine-crosslinked biopolymer based corn stalk and its
chemical regeneration property”, Journal of hazardous
materials, vol. 304, pp. 280-290, 2016.

NATURAL SCIENCES, VOL 2, ISSUE 5, 2018

[30] E. Vunain, N. Opembe, K. Jalama, A. Mishra, R.
Meijboom, “Thermal stability of amine-functionalized
MCM-41 in different atmospheres”, Journal of Thermal
Analysis and Calorimetry, vol. 115, no. 2, pp. 1487—
1496, 2014.

Characterizations and nitrate adsorption
capacity of Amine-SiO; material

Nguyen Trung Thanh?, Phan Phuoc Toan'?, Le Ngoc Hang?, Phan Hoang Sang*, Nguyen Thi Thu Trinh?,
Nguyen Thi Quynh Anh?, Truong Khanh Nhat Thao?, Tran Le Ba?

1An Giang University, 2Ho Chi Minh City University of Technology, VNU-HCM
Corresponding author: ntthanh@agu.edu.vn

Received 07-05-2018; Accepted 09-07-2018; Published 20-11-2018

Abstract—Amine-SiO2 material (basically on
silicon dioxide) was synthesized by the grafting
method with triamine silane to form activated amine
groups on the surface of SiO2 support and was
applied as a novel adsorbent for nitrate removal
from aqueous solution. The characterizations of
Amine-SiO2 were determined by using TGA, FTIR,
BET, SEM. Nitrate adsorption capacity and
durability of Amine-SiO2 were compared with the
anion exchange resin (Akualite A420 commercial).
The results showed that Amine-SiO2 had high nitrate

adsorption capacity, ~ 1.14 fold higher than the
Akualite A420 ion exchange resin, based on the
adsorption efficiency. This might be due to a strong
affinity for nitrate ions of the activated amine groups
on the surface of SiOz support. In addition, the
experimental results also proved that Amine-SiO2
material had good durability (stable performance
after 10 regeneration times).

Keywords—triamine, silica dioxide, Amine-SiOz,
nitrate adsorption, nitrate solution.
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