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SUMMARY

STUDY ON ADSORPTION CAPACITY OF METHYLENE BLUE AND METHYL
ORANGE ON MODIFIED LATERITE MATERIAL

This paper focus on the adsorption of Methylene blue and Methyl orange in aqueous solution

on modified laterite material. The material was modified by Fe'" and SiO3" solution with

apatite ore additional cerium. The isoelectric point of the material is 5.91. The experiments

were conducted using the following parameters. quilibrium time is 180 minutes for Methylene
blue and Methyl orange; adsorbent mass is 0.1 g; pH is 7.0 for Methylene blue, 1.0 for Methyl

orange. Adsorption capacity for each aqueous solution was found as 55.56mg/g (Methylene
blue), 66.67mg/g (Methyl orange) at 25°C, respectively. The results indicated that the flow
speed of 1.0mL/min is the best for adsorbing Methylene blue and Methyl orange.

1. MO PAU

Tai nguyén nudc ¢ d6 thi, khu cong nghiép
va lang nghé ngay cang bi 6 nhiém bai
ngudn nudce thai doc hai. Trong sé nhiéu tac
nhan gy 6 nhiém phai ké dén nu6c thai dét
nhudm [6]. Phuong phdp xt 1y nude thai dét
nhuém ding chit hip phu c6 nhiu wu viét.
Vat liéu hép phu duogc ché tao tir cac ngu(‘A)n
nguyén liéu ty nhién va cic phé thai nong
nghiép sén co, d& kiém, quy trinh xur Iy don
gian, cong nghé xir Iy khong doi hoi thiét bi
phirc tap, chi phi thip [1, 2, 4, 5]. Dic biét,
cac vat liéu hip phu nay c6 d6 bén kha cao,
c¢6 thé tai st dung nhidu I14n nén hiéu qua

kinh té cao. Trong bai bio nay, chung toi
nghién ctru kha ning hip phu Metylen xanh
va Metyl da cam cua vat liu d4 ong bién

tinh.
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Hinh 1. Diém ding dién cua vt liéu
2. THUC NGHIEM
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2.1. Hoa chét va thiét bi

*Hoa chat: CeO, 98%, Fe(NO3);.9H,0
99%:; Na,Si10;.9H,0 99%:;
Na;P0O4.12H,0 99%; NaOH 98,5%,
HNO; 65%; Metylen xanh; Metyl da
cam; da ong tu nhién; quang apatit.

* Thiét bi:

- May nghién, may lic, ti sy, may do pH.

- My quang phd hép thu phan tr UV mini
1240 cua hang Shimadzu - Nhat Ban.

- Nong do cua Metylen xanh va Metyl da
cam trong dung dich trudc va sau khi hap
phu duoc x4c dinh bing phuong phap quang

2.2. Bién tinh d4 ong tw nhién thanh vt
liéu hip phu
D4 ong ty nhién dugc bién tinh bing
dung dich sit (III) nitrat, dung dich
silicat va quang apatit theo tai li€u [3].
Cac dac trung hoa 1i cua vat liéu da duoc
nghién ctru va trinh bay trong tai li€u
(3] . , ;
3. KET QUA VA THAO LUAN
3.1. X4c dinh diém ding dién caa vat
li¢u

Két qua xac dinh diém ding dién cua
vat liéu hép phu duogc thé hién trong bang 1

phé hap thu phan tu. va hinh 1.
Bang 1. Piém d‘cfng dién cua vat licu
PHua 2,03 2,97 4,07 5,06 6,00 7,04 7,98 8,96 9,97
pHeo 2,30 3,49 6,87 5,90 5,91 6,01 6,40 6,21 6,69
ApH -0,27 | -0,52 -2,80 | -0,84 0,09 1,03 1,58 2,75 3,28

Ttr cac két qua & bang 1 va hinh 1 xéc
dinh duoc gia tri diém déng dién cua vat
liéu la pI = 5,91.

3.2. Khio sat cac thong sb téi wu cho sw
hz"lp phu Metylen xanh va Metyl da cam
cuia vat li¢u theo phwong phap tinh
Nghién ctru cac thong sb ti uu cho qua
trinh hp phu Metylen xanh va Metyl da
cam cua vat liéu hép phu, chung toi tién
hanh theo phuwong phap hip phu tinh. Qua
trinh danh gia cac théng sé thong qua dai
lwong q. (dung lwong hip phu), dai luong
nay dugc tinh theo cong thirc:
— ¢, -C,
m

14

e

Trong d6: Co 1a ndéng d6 ban dau cua
chit bi hip phu (mg/L); C. la ndng d6 can
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bang cia dung dich Metylen xanh va Metyl
da cam sau khi hip phu (mg/L); V 1a thé
tich cta chit bi hip phu (25.10° lit); m 1a
khéi lwong vat lidu hip phu (g); q. 14 dung
lwong hip phu (mg/g). Ndng do cua
Metylen xanhva Metyl da cam trong dung
dich trudc va sau khi hip phu trén vat lidu
duogc xac dinh theo phuong phép tric quang.
3.2.1. Khdo sdt anh huwéng ciia thoi gian tiép
xuc giita dung dich nghién ciru va vit liéu
hép phu

Két qua nghién ctru su anh hudng cia thoi
gian tiép xuc toi kha ning hip phu Metylen
xanh va Metyl da cam cta vat liéu da ong
bién tinh duoc chi ra trong bang 2 va hinh 2.




Bdng 2. Anh hudng cia thoi gian dén
kha ning hdp phu Metylen xanh va Metyl da cam cia vit liéu

Lz t Co Cop e H
Dung dich hap phu . .
(phut) (mg/L) (mg/L) (mg/g) (%)
10 101,60 96,44 1,29 5,08
30 101,60 71,52 7,52 29,61
60 101,60 50,72 12,72 50,08
Metylen xanh 90 101,60 34,88 16,68 65,67
120 101,60 27,20 18,60 73,23
150 101,60 22,32 19,82 78,03
180 101,60 22,12 19,87 78,23
10 248,50 209,14 9,84 15,84
30 248,50 174,46 18,51 29,79
Metyl 60 248,50 145,46 25,76 41,46
da cam 90 248,50 82,70 41,45 66,72
120 248,50 40,22 52,07 83,81
150 248,50 34,78 53,43 86,00
180 248,50 33,94 53,64 86,34
Két qua nghién ctru chi ra rang, thoi gian dat
60.00 can bang hdp phy giira Metylen xanh va
S000 Metyl da cam trén vat liéu d4 ong bién tinh
la 150 phut.
e 3.2.2. Khio sdt dnh hudng ciia khéi lwong
30.00 - —4—Metylenxanh vat li¢u
_— = Metylda cam Khao sat su anh huong cia khdi lugng t6i kha
— //H ning hip phu Metylen xanh va Metyl da cam
' / cua vat liéu, chung t6i thu duogc cac két qua
o ’ trong bang 3 va hinh 3.
0 50 100 150 200

Hinh 2. Sw phu thudc ciia dung heong hdp phu
Metylen xanh va Metyl da cam vao thoi gian
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Bdng 3. Anh hudéng ciia khoi leong vit lidu dén kha nang hap phu Metylen xanh

va Metyl da cam
Dung dich hip phu m Co Cov e H
(2 (mg/L) (mg/L) (mg/g) (o)

0,01 99,20 88,20 27,49 11,08

0,02 99,20 77,90 26,63 21,48

0,04 99,20 59,41 24,87 40,11

Metylen xanh 0,06 99,20 42,25 23,73 57,41
0,08 99,20 30,56 21,45 69,19

0,10 99,20 28,64 17,64 71,13

0,20 99,20 1,07 12,27 98,92

0,01 248,50 206,45 105,13 16,92

0,02 248,50 182,67 82,29 26,49

Metyl 0,04 248,50 134,60 71,19 45,84

da cam 0,06 248,50 101,33 61,32 59,22
0,08 248,50 68,98 56,10 72,24

0,10 248,50 37,86 52,66 84,76

0,20 248,50 6,50 30,25 97,38

120
100
80
60 -+ —4=Metylen xanh

== Metylda cam
40

R

0
0 0.05 0.1 0.15 0.2 0.25

Hinh 3. Si phu thuéc ciia dung heong hdp
phu Metylen xanh va Metyl da cam
vao khéi luwong vdt lieu
Nhu véy, khi khéi luong vat lidu
hdp phu ting thi hiéu suit hdp phu
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Metylen xanh va Metyl da cam tang
nhung dung lwong hip phu giam. Véi
khdi lwong vat liéu 1a 0,1g thi dung
lwong hap phu va hiéu sudt hip phu cac
dung dich 1a 17,64mg/g va 71,13% (d6i v6i
Metylen xanh), 52,66mg/g va 84,76% (dbi
véi Metyl da cam). Trong cac thi nghiém
tiép theo, ching t6i can khéi luong cua
vat lidu hip phu 14 0,1g.
3.2.3. Khdo sadt dnh hwong ciia pH

Két qua khao sat sy anh hudng cta pH t6i
kha nang hip phu Metylen xanh va Metyl da
cam cua vat liéu dugc trinh bay trong bang 4
va hinh 4.



Bdng 4. Anh huéng ciia pH d@én kha néing hdp phu Metylen xanh

va Metyl da cam cua vt liéu

Dung dich - Co Cen e H
£ p
hip phy mgl) | (mgl) | (mgy) | ()
1,02 102,1 77,29 6,20 24,30
2,01 102,1 72,36 7,44 29,13
2,98 102,1 63,71 9,60 37,60
4,00 102,1 44,46 14,41 56,46
Metylen xanh 4,97 102,1 28,74 18,34 71,86
6,01 102,1 24,84 19,31 75,67
7,01 102,1 20,88 20,31 79,55
8,01 102,1 20,61 20,37 79,82
8,95 102,1 20,56 20,39 79,87
1,03 248,5 36,51 53,00 85,31
2,02 248,5 42,82 51,42 82,77
3,00 248,5 73,53 43,74 70,41
Metyl
4,01 248,5 154,78 23,43 37,71
da cam
5,04 248,5 166,28 20,55 33,09
5,98 248,5 176,70 17,95 28,89
6,99 248,5 182,34 16,54 26,62
8,06 248,5 189,16 14,84 23,88
60.00 Céac két qua nghién ctru chi ra rang, trong
00 mién pH khio sat, dung lwong hip phu
%30'00 Metylen xanh cta vat liéu giam khi pH

~—fi— Metylda cam

pH

Hinh 4. Anh hudng ciia pH dén kha nang
hdp phu Metylen xanh va Metyl da cam ciia

vat liéu

giam. Piéu nay co thé duoc giai thich nhu
sau, & gia tri pH thip (ndng d6 ion H' cao)
thi xay ra su hap phu canh tranh gitra ion H"
va cation MB™ [2], do d6 lam giam dung
lwong hdp phu Metylen xanh cua vat liéu.
Nguoc lai voi Metylen xanh, dung lugng
hap phu Metyl da cam cta da ong bién tinh
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giam khi pH tang. Vi & pH cao, Metyl da
cam ton tai & dang anion, khi d6 xay ra su
hap phu canh tranh giita anion v&i ion OH
trong dung dich nén dung lwong hip phu
cua VLHP dbi véi dung dich nghién ctru
giam [2]. V&i gia tri pH tir 7,0 — 9,0 thi bé
mat vat liéu tich dién am (do cac gia tri pH
ndy 16n hon diém ding dién cua vat liéu),
tao diéu kién thuan loi cho su hép phu
cation MB". Nguoc lai, véi gia tri pH = 1,0,
nhé hon diém déng dién cta vat liéu nén bé
mat vat liéu tich dién duong, tao diéu kién
thuan loi cho su hép phu anion. Vi vay, voi
cac két qua thu dwoc, chung t6i nhin thiy
gia tri pH téi wu cho quéa trinh hip phu
Metylen xanh va Metyl da cam cua vat liéu
lan Iuot 1a 7,0 — 9,0 va 1,0. Cac két qua
nghién ctru cho phép nhan dinh ring, su hip
phu Metylen xanh va Metyl da cam trén vat
liéu da ong bién tinh 13 su hép phu tinh dién

giltta cation (Metylen xanh) hodc anion

(Metyl da cam) trén bé mat vat liéu tich dién
am hoac tich dién duong.

Nhu vay, cac théng sb tdi wu cho qua trinh
hap phu Metylen xanh va Metyl da cam trén
vat liéu da dugc nghién ctru. Do 1a: thoi
gian dat can bang hip phu (d6i voi Metylen
xanh va Metyl da cam la 150 phut); pH cuia
dung dich nghién ctru (di v6i Metylen xanh
la 7,0 — 9,0; dbi vai Metyl da cam 1a 1,0).
Trén co so cac két qua nay, chung toi tién
hanh nghién ciru anh huéng ciia ndng do dau
cia cac dung dich nghién ciru dé xac dinh
dung lugng hip phu Metylen xanh va Metyl
da cam cuc dai cua vt liéu.

3.2.4. Khdo sdt anh huéng ciia nong d dau
ctia dung dich nghién ciru

Quéa trinh khao sat sy anh hudng cua
ndng do dau cua dung dich Metylen xanh
va Metyl da dén kha niang hip phu cua vat
liéu, ching t6i thu dugc cac két qua

trong cac bang va hinh sau.

Bang 5. Anh hudng ciia nong dg dung dich Metylen xanh va Metyl da cam

dén dung lrong hdp phu ciia vt liéu

Metylen xanh Metyl da cam

Co Cop q Ca/q Co Cop q Car/q
(mg/L) (mg/L) | (mg/g) (mg/L) (mg/L) (mg/g)
48,20 6,41 10,45 0,61 49,50 10,40 29,78 0,35
98,40 17,51 20,22 0,87 101,80 30,68 40,78 0,75
147,80 29,11 29,67 0,98 148,90 52,58 46,08 1,14
197,40 50,53 36,72 1,38 199,10 80,11 49,75 1,61
250,50 86,98 40,88 2,13 248,50 112,08 53,64 2,09
297,90 119,59 44,58 2,68 298,70 155,65 56,76 2,74
346,80 154,89 47,98 3,23 348,20 193,06 57,99 3,33
407,80 204,70 50,77 4,03 398,60 234,35 61,06 3,84
448,90 286,73 50,45 5,68 449,74 289,43 61,54 4,70
498,50 377,50 50,94 7,41 498,67 332,98 61,78 5,39
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Hinh 5. Duong ding nhiét hap phu
Langmuir doi véi Metylen xanh va Metyl da cam
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Hinh 6. Sy phu thudc cia C./q vao Cyy
Béng 6. Cac thong sé hap phu theo md hinh

Langmuir cta vat liéu

Dung dich hap | Qmax K R
phu (mg/g) | (L/g)

Metylen xanh | 55,56 | 0,033 | 0,999

Metyl da cam | 66,67 | 0,048 | 0,998

Cac ket qua nghién ctru cho thay su hap
phu Metylen xanh va Metyl da cam trén vat
lidu d4 ong bién tinh tuan theo md hinh déng
nhiét Langmuir. Gia tri dung luong hip phu
Metylen xanh va Metyl da cam cuc dai clia
55,56mg/g  va
66,67mg/g. Dung luong hip phu Metyl da
cam 16n hon Metylen xanh. Diéu nay c6 thé

vat lieu 1an luot 1a:

duogc giai thich dua vao ban kinh ion ctia cac
phim nhudém.

3.3. Khio sat sw anh hwéng cia téc d
dong chay dén kha ning hip phu Metylen
xanh va Metyl da cam cia vat li¢u theo
phwong phap dong

Lan luot cho dung dich Metylen xanh c6
ndéng do 198,7mg/L va dung dich Metyl
da cam c6 ndng d6 200,34mg/L chay qua
02 cot hap phu (cot hdp phu la cot thay
tinh ¢6 chiéu cao 25cm, duong kinh lem)
chira 2 gam vat liéu. Piéu chinh tdc do
dong chay qua cot hip phu & ba toc do:
1,0mL/phat (V1); 2,0mL/phut (V2) va
3,0mL/phat (V3). Dung dich sau khi chay
qua cot dugc iy lién tuc theo timg phan
doan thé tich. Xac dinh néng d6 cua dung
dich Metylen xanh va Metyl da cam trudc
va sau khi hip phu trén vat liéu bing
phuong phap UV-Vis.

Két qua nghién ctru kha ning hip phu dong
ciia vat lidu d6i voi dung dich Metylen
xanh va Metyl da cam dugc chi ra trong cac
hinh dudi day.

250.00

200.00

150.00
——V1
100.00 V2

V3

Nong do thoat (mg/L)

0.00 0.20 0.40 0.60 0.80 1.00 1.20

V(L)

Hinh 7. Anh hudng cia toc dé dong dén
kha ning hdp phu Metylen xanh

250.00

200.00 - -
150.00
——\V1

100.00 v2

W
50.00 // V3

Nong do thoat (mg/L)

0.00 0.20 0.40 0.60 0.80 1.00

V(L)

Hinh 8. Anh hudng cia toc dé dong dén
kha ning hap phu Metyl da cam

Céc két qua nghién ctru cho thiy, khi tbc do
dong cang 16n thi dung lwong hip phu
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Metylen xanh va Metyl da cam cang giam.
Diéu nay duoc giai thich nhu sau: khi tdc
d6 dong cang nho thi thoi gian tiép xuc
giita dung dich nghién ctru va chit hip phu
cang 16n nén dung lugng hip phu cang ting
va nguoc lai. Véi tée do dong 1a 1mL/phit
thi dung luong hdp phu Metylen xanh va
Metyl da cam lan luot 1a: 23,20mg/g va
23,57mg/g; v6i toc do dong 1a 2mL/phut thi
dung lwong hip phu Metylen xanh va Metyl
da cam tuong ung la: 19,3mg/g va
19,78mg/g; v6i tc do dong 1a 3mL/phut thi
dung lwong hip phu Metylen xanh va Metyl
da cam la: 15,91mg/g va 17,45mg/g. Nhu
vay c6 thé st dung vat liéu d4 ong bién tinh
dé hip phu Metylen xanh va Metyl da cam
trong nudce thai chira phdm nhudm.

4. KET LUAN

1. D3 bién tinh d4 ong thanh vat liéu hép
phu.

2. Pi xac dinh duoc diém déng dién cua vat
liéu (pI = 5,91).

3. Pi xdy dung duong chuin xac dinh
Metylen xanh va Metyl da cam bing
phuong phap quang phd hip thy phan tur.

4. ba xac dinh dugc cac thong $6 t6i wu cho
qué trinh hip phu Metylen xanh va Metyl
da cam cua vat li€u. D6 la: thoi gian dat can
bang hip phu 150 phat déi véi ca hai dung
dich Metylen xanh va Metyl da cam; khoi
lugng vat liéu 1a 0,1g; pH 1a 7,0 (déi Vo1l
Metylen xanh); 1,0 (d6i v6i Metyl da cam).

5. Sy hdp phu Metylen xanh va Metyl da
cam trén bé mit d4 ong bién tinh tuan theo
md hinh déng nhiét Langmuir. Dung luong
hép phu Metylen xanh va Metyl da cam cuc
dai cua vat lidu 1an luot 1a: 55,56 mg/g va
66,67mg/g.
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6. D3 nghién ctu kha ning hip phu
Metylen xanh va Metyl da cam trén vat liéu
theo phuong phap dong.
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