Tap chi phén tich Hoéa, Ly va Sinh hoc - Tdp 20, s6 3/2015

NGHIEN CUU KHA NANG HAP PHU Fe(III), Ni(II)
CUA THAN CHE TAO TU BE CHUOI

Pén toa soan 15—5-2015

Lé Hiru Thiéng, Trin Thi Hué, Hoang Thj Nhan
Khoa Hoa hoc, Truong Dai hoc Su pham - Pai hoc Thai Nguyén

SUMMARY

INVESTIGATION OF THE ABILITY TO REMOVE
Fe(III), Ni(IT) ON COAL BANANAS

The biosorption of Fe(lll) and Ni(ll) from aqueous solutions by adsorbent material, namely

banana trunk fibers pretreated with sulfuric acid, was investigated. The characteristic of

adsorbent was examined by Scanning Electron Microscopy (SEM) and infrared (IR)

spectroscopy. The effect of adsorbent dose, pH, contact time, metal ions concentration were

studied at ambient temperature (25°C). The nickel, iron adsorption capacities by adsorbent

material have calculated using Langmuir method.

Keywords: banana trunk fibers, biosorption, heavy metal ions.

1. MO PAU

Hién nay van dé 6 nhiém mdi truong da va
dang tré nén nong bong, cip bach va rét
dugc su quan tdm cua toan thé nhan loai.
Mot sb phuong phap da dugc dé xuét va ap
dung dé loai b6 loai bo ion kim loai nang ra
khoi ngudn nude bi 6 nhiém nhu: phuong
phap két tua, phwong phap trao dbi ion,
phuong phap hép phu...Dic biét, phuong
phap hip phu véi vat liéu hip phu duoc ché
tao tur cac nguén san c6 nhu: mun cua, vo
dira, b3 mia, than bun, dét sét. .. dang duogc
nhiéu tac gia quan tim.

Cay chudi 1a loai ciy noéng nghiép duoc
trdng chu yéu dé an qua. Sau khi thu hoach
qua, than chudi thudng duge chén lap tai

bdi. V&i muc dich tan dung nguén phu
phim nong nghiép va khai thac tiém ning
ung dung cua ching trong viéc xt Iy nudc
6 nhiém, trong bai bao nay chiing tdi trinh
bay mot sb két qua nghién ctru kha ning
hdp phu Fe(III), Ni(II)
chudi [1, 2, 3, 4].

2. THUC NGHIEM

2.1. Hoa chét, thiét bj
Mudi  Fe(NO):.9H,0, Ni(NOs),.6H,0,
H,S0,4 va mot s6 hoa chat khac co do sach
phan tich.

cua than be

May do pH, tu sdy.

May quang phd hip thu nguyén ti
Thermo (Anh).

2.2 Ché tao VLHP
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Be chudi dugc rira sach bﬁng nudc may, phoi
kho, sau d6 rira lai bang nudc cit va siy kho &
60°C. Be chubi kho dugc nghién nho bing may
nghién va riy thu dugc nguyén liéu (NL). Liy
40g NL cho vao cbc thiy tinh chia 22ml
H,SO, dic; tron déu sau do séy & 150°C trong
24 ¢gi0. Vat liéu dugc rira sach b::ing nudc cat
dén méi truong trung tinh. Sy kho ba rin &
60°C thu duoc vat liéu hip phu (VLHP) [2].

2.3. Thi nghi€ém nghién ciru

2.3.1 Phuong phdp thuc nghiém

Qu4 trinh hip phu: Pugc tién hanh & ap
sudt va nhiét do phong; 0,2g NL hoac
VLHP dugc lic v6i 50mL Ni(IT), Fe(IIT) c6
ndng do va pH xac dinh trong thoi gian xac
dinh. Loc bé b3 rén, xac dinh n(‘Sng do6 con
lai ctia cac ion kim loai trong cac dung dich
sau hip phu bing phuong phip F-AAS.
Tinh hiéu suit va dung lugng hip phu cua
NL va VLHP theo cac cong thirc sau.

g = & =€) 100% _(C,-C)V

C, =
Trong do:
H: Hiéu suat cta qua trinh hip phu (%)
q : Dung luong hip phu can bang (mg/g)
C,, Co: n(‘Sng do ban dau, n(‘Sng do tai thoi
diém can bang (mg/L).
V : Thé tich dung dich chét bi hip phu (L)
m : Khéi lugng chit bi hap phu (g)
2.3.2 Cac thi nghiém nghién ciru

IMS-NKL x100k SE(M)

Hinh la. Anh SEM ciia NL
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- Khao sat kha ning hap phu Fe(III), Ni(II)
cua NL va VLHP.

- Khao sat mot sé yéu t§ anh huéng dén
kha niang hap phu cia VLHP.

+ Anh huéng cua khdi luong VLHP.

+ Anh huéng cta pH.

+ Anh huéng cua thoi gian.

+ Anh huéng cia ndng d6 dau cia cac ion
kim loai

Dé nghién ctru qua trinh hip phu cia VLHP,
ching t6i sir dung phuong trinh déng nhiét
hip phu Langmuir dang tuyén tinh.

C
< = 1 ch + 1

4 Do Gonax D

Trong do:

q: dung lwong hip phu tai thoi diém can
bing (mg/g) ,

Qmax: dung Iugng hap phu cuc dai (mg/g)

b: hing s6 Langmuir

3. KET QUA VA THAO LUAN

3.1. Nghién ciru mot sé dic trung bé mat
ciia NL va VLHP

3.1.1. Anh SEM ciia NL va VLHP

Pé x4c dinh hinh thai hoc ciia mau NL va
VLHP sau khi ché tao duoc chung toi tién
hanh chup anh hién vi dién tor quét SEM.
Két qua cho thdy VLHP c6 d6 xdp cao hon so
voi NL ( hinh1).

Hinh 1b. Anh SEM cia VLHP
Hinh 1. Anh SEM ciia NL va VLHP



3.1.2. Phé hong ngoai cia NL va VLHP
Két qua ctia qua trinh xir Iy be chudi bang
axit sunfuric dic duoc thé hién trén phé
hdng ngoai (IR) c6 sy chuyén dich cua
nhom cacbonyl tir ving sé song 1641,50
cm’ dén viung s song 162828 cm” co
cuong d6 manh hon (hinh 2).

3.2. Khdio sit khd ndng hip phu ion
Fe(IIl), Ni(Il) ciia NL va VLHP

Tién hanh thi nghiém véi 50mL dung dich
Fe(IlT), Ni(Il) riéng r& c6 ndng do lan luot
100,3 mg/L; 101,7 mg/L; 0,2g NL, VLHP;
lc trong 60 phit. Két qua dugc chi ra & bang
1 cho thiy, VLHP ché tao tir be chudi c6 kha
nang hip phu cac ion Fe(III), Ni(Il) t6t hon
NL. Diéu nay phu hop véi cac két qua khao
sat dic diém bé mat NL va VLHP.

Bdng 1. Cdc thong sé hdap phu ciia NL, VLHP déi véi Fe(III), Ni(Il)

Ion C, (mg/L) Nguyén liéu Vat li¢u hap phu
Co (mg/L) q (mg/g) Ce (mg/L) q (mg/g)
Fe (III) 100,3 54,41 11,47 32,20 17,03
Ni (ID) 101,7 61,73 9,99 26,30 18,85

3.3. Anh huéng ciia khoi wong VLHP

Tién hanh thi nghiém v&i 50mL dung dich
Fe(I1I), Ni(II) riéng r& c6 ndng do lan luot
100,3 mg/L; 101,7 mg/L; thay d6i khdi
lwong VLHP tir 0,1g dén 0,4g; lic trong 60
phat. Két qua ¢ bang 2 cho thiy, véi mot
ham lugng ion kim loai nhat dinh, khi tang
khéi lugng VLHP thi hiéu sudt hip phu
ting. Co hién twong nay 1a do khi khdi

lwong VLHP ting sb luong cic tim hip
phu ciing tang 1én. Tuy nhién dén mot gia
tri nao do, khi hiéu suét gf?m dat cuc dai thi
viée tang khéi lugng chat hap phu 1a khong
can thiét. Dua vao két qua thu duoc ching
t6i chon khdi lwuong VLHP 12 0,2 g dé tién
hanh cac thi nghiém tiép theo.

Badng 2. Anh hwéng ciia khoi lwong VLHP dén kha nang hdp phu Fe(I1l), Ni(Il)

Khéi Fe(I1I) Ni(I)
hrong C, = 100,3 mg/L C, =101,7mg/L
VLHP (g) | Cs (mg/l) | q(mgg) H(%) | Co(mg/L) | q(mg/g) | H(%)
0,1 61,5 19,4 38,7 58,4 21,7 42,6
0,2 32,2 17,0 67,9 26,3 18,9 74,1
0,3 5,1 15,9 95,0 4,6 16,2 93,5
0,4 2,6 12,2 97,2 2,2 12,4 97,8
3.4. Anh hwéng ciiapH dich thay d6i 1 + 3 d6i v&i Fe(Ill), 2 + 6 d6i

Tién hanh thi nghiém v&i 50mL dung dich
Fe(I1I), Ni(II) riéng r& c6 ndng do lan luot
100,3 mg/L; 101,7 mg/L; pH cta cac dung

v6i Ni(Il); 0,2g VLHP; lic trong 60 phut.

Két qua duoc chi ra ¢ hinh 3.
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Hinh 3. Anh hwéng ciia pH dén kha nang hdp phu Fe(III), Ni(Il)ciia VLHP

Két qua nghién ctru cho thdy, pH c6 anh
huéng 16n dén kha niang hip phu Fe(III),
Ni(II) caa VLHP. Trong diéu kién khao
sat, khi pH tang thi dung lwong hip phu ting
1én r5 rét. Diéu nay co thé giai thich, & pH
thdp (ndng d6 ion H+ cao) xay ra su hip phu
canh tranh gitra ion H+ va ion kim loai lam
cho dung luong hip phu thip. Tuy nhién,
khi ting pH dén gia trji pH tao két kua
hidroxit cua ion kim loai thi dung lugng hip

phu lai giam do nong dd cua ion kim loai

trong dung dich giam. Vi vay, ching t6i
chon pH = 2,5 d6i véi Fe(IlI) va pH= 5,0 d6i
v6i Ni(II) cho cac thi nghiém tiép theo.

3.5. Khio sdt anh hwéng ciia thoi gian tiép xiic
Thi nghiém duoc tién hanh véi 50mL
Fe(III), Ni(Il) riéng r& c6 ndng do lan luot
100,3 mg/L; 101,7 mg/L; pH = 2,5 d6i voi
Fe(IlI), pH = 5 dbi v6i Ni(Il); 0,2g VLHP;
lic trong cac khoang thoi gian khac nhau tir
10 = 120 phut. Két qua duoc chi ra ¢ hinh 4.
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Hinh 4. Anh hwéng ciia thoi gian dén kha nang hdp phu Fe(III), Ni(Il)ciia VLHP

Tir két qua nghién ciru cho thdy, trong
khodng thoi gian khao sat tir 10 dén 60
phit dung lwong hdp phu ting nhanh,
tir 60 phit tré di dung lwong hdp phu
tang cham va dan én dinh. Do vdy

chiing téi chon thoi gian dat cdn bang
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hdp phu déi véi Fe(IIl) va Ni(Il) la 60
phiit cho cdc thi nghiém tiép theo.

3.6. Anh huéng ciia nong dé dau

Cdc khdo sdt anh hudng ciia nong dé
Fe(IIT) va Ni(Il) duogc tién hanh véi cac
dung dich c6 néng d6 khac nhau
(10120 mg/L) trong diéu kién thoi



gian, pH t6i vu nhu di khao sat. Két
qua & bang 3 cho thdy, trong khoang
n6ng d6 khao sat, khi ting néng do,
dung lwgng hip phu cua VLHP déi vé6i
Fe(III) va Ni(II) déu ting. Tién hanh
nghién ctru cin bang hip phu Fe(IIl) va
Ni(II) cia VLHP theo mé hinh déing
nhiét Langmuir (hinh 5 va hinh 6) thu
duoc dung lugng hép phu cuc dai ddi
véi Fe(IIl) 1a 26,32 mg/g; ddi véi
Ni(II) 1a 25,00 mg/g.

3.5 y =0.038x+ 0.648
R2 = 0.993
3
2.5
2
S 1s
T }
E-3
“ os
o
o 50 100
Cco{mg/1)
Hinh 5. Sy phu thuéc cua C./q vao Cep
cua Fe(lll)

Bdng 3. Anh hwéng ciia nong dé dau
dén kha nang hap phu Fe(II),
Ni(ll)cua VLHP

Co ch q CCb/q

Ton 1 img/L) | (mg/L) | (mg/g) | (e/L)

10,20 1,40 2,20 | 0,64

30,50 2,26 7,06 | 0,32

51,70 6,98 11,18 | 0,62

Ni(Il) | 80,90 | 16,70 | 16,05 | 1,04

101,70 | 27,10 | 18,65 | 1,45

121,10 | 40,42 | 20,17 | 2,00

149,04 | 63,64 | 21,35 | 2,98

10,52 1,52 2,25 | 0,68

30,65 6,05 6,15 | 0,98

52,00 9,23 10,65 | 0,87

Fe(Il) | 79,15 | 21,55 | 14,40 | 1,50

100,30 | 32,30 | 17,00 | 1,90

117,88 | 43,68 | 18,55 | 2,35

149,85 | 65,60 | 21,06 | 3,11

35 y =0.040x+ 0.376

R* = 0.987
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Hinh 6. Sy phu thuéc cua C./q vao Cep
cua Ni(1l)

4. KET LUAN

1. Pa ché tao duoc VLHP tir be chudi, xéac
dinh duoc dic diém bé mat cua NL va
VLHP qua anh SEM va phd IR.

2. D3 khao sat anh huéng cua cac yéu tb
khéi lugng VLHP, pH, thoi gian, n(‘Sng do
ion kim loai dén kha ning hap phu Fe(II)
va Ni(II) caa VLHP. Két qua cho thiy, khoi
lwong VLHP thich hop 1a 0,2g; pH tbi wu
dbi voi Fe(IID) 1a 2,5; dbi véi Ni(Il) 1a 5,0;
thoi gian dat cAn bang hip phu ddi véi
Fe(Ill) va Ni(Il) déu 1a 60 phut. Trong
khoang ndng d6 khao sat, khi ting ndng do
Fe(I1I), Ni(II) thi dung lugng hip phu ting.
Dung luong hip phu cuc dai ddi voi Fe(IlI)
14 26,32 mg/g; dbi vai Ni(II) 1a 25,00 mg/g.
Két qua ndy dd mé ra hudng st dung be
chudi dé tach loai cac kim loai nang ra khoi

ngudn nude bi 6 nhiém.
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