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ABSTRACT

Rice husk ash was obtained after burning of rice husk in the air. The rice
husk ash was then calcinated at 650°C for 1 hour to produce activated
rice-husk ash (RHA). The main composition of RHA was is activated silica
which can be used to remove Cu(Il) ions by batch adsorption method. The
IR spectra, XRD patterns, SEM images and BET adsorption were used to
determine the silica structural composition and characteristics of RHA. In
this research, The RHA was applied for the removal of Cu(ll) ions using
by anbatch adsorption method. The batch adsorption was used in this
research. The factors affecting the absorption of Cu(ll) ions under
investigation includedeffects of the main parameters were investigated,
including: pH, adsorbent amounts, contact time and the initial
concentration of Cu(ll). The maximum adsorbtion capacity of RHA for Cu
(1) ions was 4,1 mg/g.

TOM TAT

Vo6 trau dwoc dot chdy ngodi khéng khi, sau dé san pham dwoc nung trong
16 nung ¢ nhiét @¢ 650°C trong thoi gian 1 gic. San pham tro trau (RHA)
thu dege chita nhiéu silica tinh thé va dwoc tmg dung cho viée logi bé ion
Cu(ll) bang phwong phap hdp phu. Cac phwong phap phan tich phé hong
ngoai (FTIR), phé nhiéu xa tia X (XRD), danh duéi kinh hién vi dién tr quét
(SEM) va hap phu BET duwoc sit dung dé xdc dinh thanh phan cdu tric
silica trong RHA va cac ddc tinh cua RHA. Bé hap phu gidn doan duwoc
tién hanh de khao sat kha nang loai bo ion Cu (1l) trong nghién ciru nay.
Cdc yéu té anh huong dén qua trinh hép phu dugc khao sat gom co: pH,
lwong chat hap phu, thoi gian tiép xiic va nong dé dau cia ion Cu(Il).
Dung lrong hap phu cuc dai ciia RHA d6i voi ion Cu(ll) la 4,1 mg/g.

1 GIOI THIEU

Kim loai nang (KLN) la mdt trong nhimg tac

lugng can thiét cho cay trong nhung & nong do cao
no tr¢é nén doc hai doi voi nguoi, dong vat va cay

nhan 16n gay 6 nhiém moi truong do do van deé loai
trir ion KLN dang tré nén cép thiét hién nay (Igbal,
et al., 2009, Mance, 1987, Momodu, et al., 2010).
Trong sb tit ca cac ion KLN thi dong 1a ion dién
hinh nhit va c¢6 mit & hdu hét cac loai nudc thai.
Ton dong c6 rat nhidu trong nudc thai cac nha may
san xudt dién tu, luyén kim va xi ma (Farooq, et
al., 2010, Gupta, 1998). Pong 12 mot nguyén td vi
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cbi (Brewer, 2009, Maksymiec, 1998). Hap phu 1a
phuong phap c¢6 nhiéu wu diém va dugc st dung
rong rai do xur 1y nhanh, dé ché tao thiét bi va dic
biét 1a co loi ich vé kinh té. Than hoat tinh 14 chat
hap phu thuong dugc sir dung nhung rat dat tién va
do d6 xuat phat tir ngudn phé thai phong phu cua
nganh nong nghiép (Biomass) vo trau duoc coi la
g cir vién sang gia nhat (Bogdanov, et al., 2012,
Chungsangunsit, et al., 2009). Trong vo trdu co
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chira ham luong 16n nguyén t6 Si vi thé khi duoc
d6t va nung, vo triu s& bién thanh tro tréu c6 chira
nhiéu silica (SiO,) vdi cac dang thu hinh khac nhau
(Della, et al., 2002, Kalapathy, et al., 2000, Xiong,
et al., 2009). Viéc tao thanh cac dang thu hinh phu
thudc rat nhiéu vao diéu kién nung véi hai thong sé
quan trong 1a nhiét d¢ va thoi gian nung (Ngo,
2006, Patel, er al., 1987, Ramzanianpour, ef al.,
2009). Silica v6 dmh hinh ¢6 céu trac x0p va co
dién tich bé mat riéng 16n hon silica tinh thé do do
s& hip phu t6t hon (Ngo, 2006, Stallons, et al.,
2001). Do vdy, RHA da duoc tung dung lam chat
hap phu cac hogp chat hitu co trong nuée (Daud, et
al., 2010, Mahvi, et al., 2004, Manique, et al.,
2012) va van d& hip phu ion KLN ciing dugc khao
sat qua (El-Said, ef al., 2010, Johan, et al., 2011).
Tuy nhién, nhiing san pham tro trau thuong co
nhiing déc tinh khac nhau do qua trinh ché tao khac
nhau trong mdi nghién ciru. Vi vy, & dé tai nay
chung t6i nghién ctru ché tao san pham tro trau
chira nhiéu silica vé dinh hinh c6 cau trac xdp va
bé mit riéng 16n dé tmg dung hép phu ion Cu?*
trong dung dich.

Trong nghién ctu nay, ion KLLN dugc chon 1a
ion dong (II), chat hap phu 1a RHA thu duoc
tir vo trdu thong qua nung va c6 didu khién
qua trinh nung dé thu dwoc RHA chtra nhiéu
silica vo dinh hinh. Ion dong (II) hip phu trén
bé mit silica dugc khao sat qua cac thong sb
pH, thoi gian hdp phu, lwong tro triu va ndng
d6 ion ddng ban dau.

2 THUC NGHIEM
2.1 Héa chit va vat li¢u

Dung dich mudi ddng (II) chuan véi ndéng do
1000 mg/L, axit clohydric (HCI), natri hidroxit
(NaOH) duoc mua tir cong ty Merck (Buc). Vo
trau duogc lay tir huyén Cang Long, tinh Tra Vinh.

2.2 Phuwong phap diéu ché tro triu RHA

100 g vo6 triu dugc rira va khudy véi nude cat
trong 2 gid, sau d6 duoc khudy véi dung dich HCI
1 M trong 60 phiit va phoi kho r6i dem ddt & ngoai
khong khi cho dén khi chay hét trau séng thu dugc
vo trau sau khi d6t chira nhiéu carbon. V6 trau sau
khi dbt dwoc nung trong 16 nung & nhiét d6 650 °C
trong thoi gian 60 phit thu duge san phim tro triu
RHA.

46

Phan A: Khoa hoc Tu nhién, Cong nghé va Moi truong: 34 (2014): 45-53

2.3 Khao sat bé mit va ciu tric RHA

RHA dugc quan sat bé mit bﬁng kinh hién vi
dién tir quét SEM, xéc dinh thanh phan nhom chirc
bang phuong phéap do phd hong ngoai IR, khao sat
céu tric thong qua do nhidu xa tia X (XRD). Tién
hanh do BET xac dinh dién tich bé mit riéng cia
RHA.

2.4 HAp phu ding nhiét theo mé hinh
Langmuir

Hap phu dang nhiét 1a yéu t6 quan trong nhat
trong qué trinh nghién ciru, duoc tién hanh bing
céc thi nghiém hap phu sir dung nong d¢ ion Cu(Il)
ban dau thay doi tir 25 dén 125 mg/L ¢ pH dugc an
dinh ngdu nhién pH = 4 lugng RHA 13 0,5 g va thoi
gian tiép xtic 60 phut. Dung lwong hip phu (mg/g)
duoc tinh todn theo phuong trinh:

CO_CE
Q==

<V ()

Trong d6: Q. 1a dung lwong hip phu, mg/g

) Co, Ce lan luot 1a néng d6 Cu(Il) ban dau va sau
hap phu, mg/L

V la thé tich dung dich Cu(II), mL

W 1a khéi lugng RHA st dung, g
2.5 Nghién ciru anh huwéng ciia cac thong sb

Hap phu bé gian doan dugc tién hanh dé nghién
ctru anh huéng cta cac thong s chinh cia quéa
trinh hap phu. RHA duoc cho vao cde chira 50 mL
dung dich Cu(Il) véi néng d6 27,6 mg/L. Sau khi
khudy tir & tbe do 250 vong/phut & nhiét d6 phong,
cac dung dich duoc ly tam & tc d6 6000 vong/phit
trong 20 phut va phan dung dich thu dugc dem di
dinh luong bang phuong phap phd hap thu nguyén
tor AAS.

Anh huwéng cia lwgng RHA: 0,5; 0,8; 1,2; 1,5
g RHA dugc str dung cho céc thi nghiém tai pH =4
va thoi gian tiép xtic 1a 60 phit.

Anh hwéng cia pH: pH dugc thay ddi tir 2 dén
5 va duogc diéu chinh bang dung dich NaOH 0,1 N
va HC1 0,1 N. Thoi gian tiép xuc 1a 60 phut tmg
v6i 0,5 g RHA.

Anh hwéng cia thoi gian tiép xdc: Cac thi
nghiém duoc tién hanh & pH = 5, thoi gian tiép xuc
thay doi tir 20, 40, 60, 90 va 120 phit tmg véi
lugng RHA 12 0,5 g.
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3 KET QUA VA THAO LUAN dién tur_quét (SEM). Déi v6i RHA, bé mit c6 rat

£ . A, s s A nhiéu 15 xdp so VGi tro trau phu phim véi bé mat
3.1 Cau tric, tinh chat va thanh phan RHA nhin bong, it 15 xdp. Qua dé, chung ta co thé tién

3.1.1 Két qua anh kinh hién vi dién tir quét (SEM) doan rﬁng dién tich bé mit cia tro triu téng hop
Hinh 1 biéu dién anh tro trdu duéi kinh hién vi cao hon dién tich bé mét cua tro trau phu pham.

3" 3

Hinh 1: Anh SEM bé mit cia tro triu diéu ché: A. d) phong dai 1.500 14n, B. dd phéng dai 15.000 lan;
ciia tro trau phu phim: C. P phong dai 1.500 lan, D. P$ phong dai 15.000 lin

3.1.2 Két qua do phé hong ngoai IR dong hoa tri cia nhom siloxan (Si-O-Si) twong
. . ung voi miii 1111 cm™. Dao dong cta nhom
‘Hinh 2 biéu dicn ph6 hong ngoai IR cua RHA. Si-OH twong tmg véi miii 803 cm'. Bién dang goc
Pho IR cho thay cac mii ddc trung cho cac kiéu trong nhém siloxan (Si-O-Si) twong tmg véi mii
dao dong khac nhau cuia cdc nhém chirc bé mit. 465 em-l.
Nhom - OH twong tng voi mili 3468 cml. Dao
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Hinh 2: Pho hong ngoai IR ciia RHA

3.1.3 Két qua XRD

Hinh 3 biéu dién phé nhidu xa tia X (XRD) cua
tro trdu. Phé XRD cua RHA va cua tro triu phu
phim déu xuét hién mot peak rong & goc 20 = 15+
30° déc trung cho cAu tric vo dinh hinh cua SiOs.
Tuy nhién d6i véi tro trdu phu phim thi tai day
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cling xuét hién peak nhon & goc 20 = 22,14° va
22,2° dic trung cho cau tric tinh thé cua SiO; trong
khi d6 & RHA thi chi ¢6 1 peak duy nhat 20 = 15+
30°, khong c6 peak dic trung nao khac. Tir day két
luan rang RHA chtra chii yéu 1 SiO» v dinh hinh
con tro triu phu pham chira ca SiO; vé dinh hinh
va SiOa tinh thé.
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Hinh 3: Pho XRD ciia: (a) Tro triu phu phim, (b) tro triu tong hop
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3.1.4 Két qua do BET

Hinh 4 biéu dlen ket quéa hap phu BET cua nito
lén be mit tro triu. Két qua thu dugc cho thdy miu
tro trAu phu phim c6 dién tich bé mat riéng la
28,35 m?/g trong khi bé mit riéng cuia RHA do
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duoc 1a 146,4 m%/g. Két qua nay hoan toan phu hop
v6i gia thuyét ban dau va két qua phan tich phd
nhidu xa tia X. Dién tich bé mat riéng 16n cua tro
trau tong hop sé mang lai hiéu qua hip phy ion
dong (10).
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Hinh 4: D6 thi hip phu BET ciia N: 1én bé mit tro triu: (a) tro triu phu phim; (b) tro triu téng hop

3.2 ,Ké't qua khao sat dnh huéng cia cac
théng so ciia qua trinh hap phu
3.2.1 Anh hiong cia heong chdt hap phu

Hinh 5 biéu dién sy anh huong cua luong tro
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trau diéu ché dén hiéu suit hap phu. Tir do thi, dé
nhan thdy ring khi lwong RHA ting thi hiéu suit
hap phuy ciing ting theo do bé mit con trdng cua
RHA. Hiéu sudt hip phu cao nhit dat 81% twong
g véi 1,4 g tro trau.
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Hinh 5: Sy anh hwéng ciia lwong RHA dén hiéu suit va dung lweng hip phu

3.2.2  Anh huong ciia pH cao, xay ra su canh tranh hép phu ion H" véi
. G ) ) o ion Cu*". Thi nghi¢m khong dugc tién hanh ©
Hinh 6 biéu dien anh huong cia pH 1én hi¢u mdi truong kiém vi s& xay ra két tua Cu(OH), .

Suét hé:tp phu. Khi pH tang tir 2 dén 5 lam cho hiéu Nhu vay pH tot nhat cho qua trinh hip phy ion
suat hap phu tang do & pH thap thi nong d6 ion H* Cu*" lapH = 5.

60 1

Hiéu suat (%)
o
T

204

pH

Hinh 6: Anh hwéng ciia pH 1én hiéu suit hip phu

manh theo thoi gian tiép xic va sau do dat
. a x ) ) o trang thdi can bang sau 40 phut. Trang thai can

Hinh 7 biéu dién anh huong cua thoi gian tiép bang dugc giai thich do ion Cu (II) chiém ddy bé
xuc vao hiéu suat hap phu. Hiéu suat hap phu tdng mit tro triu.

3.2.3  Anh huong ciia thoi gian tiép xic
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Hinh 7: Anh hwéng ciia thoi gian tiép xic 1én hiéu suit hip phu

3.3 Két qua nghién ctru hap phu ding
nhiét theo mé hinh Langmuir

Hinh 8 biéu dién duong cong hép phu cén bing
cua ion Cu (II). Nang suat hap phu Q. phu thude
vao nong d6 cén bang Ce. Tir dudng cong hap phu
can bang, phuong trinh hip phu dang nhiét theo mo
hinh Langmuir dugc thiét 1ap. Phuong trinh
Langmuir duoc chuyén sang dang tuyén tinh:

c.__1 .G @
o K0, 0,

Trong d6, C. 14 ndng d6 luc dat can bang cua
ion df)ng (mg/L). Q. 1a dung lugng hép phu luc dat
cén bang (mg/g). Qmla dung lugng hap phu cuc dai
(mg/g). Ki 1a hiang sd ciia md hinh Langmuir
(mg/L).

3,5
3,0-.
251
201

1,51

Qe (mg/g)

1,01
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0,0 ' T
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Ce (mg/L)

Hinh 8: Hap phu cin bﬁng ciia ion Cu(IT)
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Hinh 9 biéu dién dang tuyén tinh cua phuong
trinh hap phy Langmuir. Phuong trinh tuyén tinh
duoc suy ra tir két qua thi nghi€ém hap phu cén

. c
bang cua ion Cu(ll): —¢ =0,245C, + 6,844 véi

e
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hé sb tuong quan RZ:O,994 . DPbi chibu véi
phuong trinh (2), ning sudt hap phu cuc dai cua
ion Cu(Il) 1a Qu = 4,1 mg/g va hé sb ciia phuong
trinh Langmuir 13 hing s6 Ki = 0,036.

35

304
254
= y =0,245x + 6,844
& 2_
< 20- R =0,994
<&
5]
© 154

104

5 T T T T T T T
20 40 60 80 100
Ce (mg/L)
Hinh 9: Dang tuyén tinh ctia phwong trinh hip phu Langmuir
4 KET LUAN Obtained by Utilization of Agricultural Waste.

RHA duoc diéu ché bang phwong phap xir 1y
nhiét & 650°C trong thoi gian 60 phut. San phdm
RHA thu dugc chtra chi yéu 1a SiO, véi bé mit
nhiéu 15 xdp va dién tich bé mit riéng 16n hon so
v6i tro trdu phu pham. Két qua hap phu thu dugc
nghiém ding theo m6 hinh Langmuir. Cac thong
s6 chinh da duoc khao sat bao gém pH tdi wu 13 5,
thoi gian dat hap phu can bang sau 40 phut va hiéu
sudt hip phu ting khi ting lwong RHA. Ning suat
hép phu cuc dai 12 4,1 mg/g.
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