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SUMMARY

STUDY ON ADSORPTION CAPACITY OF METHYLENE BLUE
AND PHENOL RED ON LAO CAI APATITE ORE

This paper focus on the adsorption of Methylene blue and Phenol red in aqueous
solution on Lao Cai apatite ore. The isoelectric point of the material is 5.5. The
experiments were conducted using the following parameters: time was 180 minutes
for Methylene blue and was 120 minutes for Phenol red; adsorbent mass is 0.1 g; pH
was 7.0 for both Methylene blue and Phenol red. Adsorption capacity for each
aqueous solution was found as 10.93 mg/g (Methylene blue) and 9.98 mg/g (Phenol
red) at 25C, respectively. The results indicated that the flow speed of 1.0 mL/min is
the best for adsorbing Methylene blue and Phenol red. Moving adsorption capacity
for each aqueous solution was 3.20 mg/g for Methylene blue and 2.76 mg/g for Phenol

red at flow speed of 1.0 mL/min.

1. MO PAU

Nganh cong nghi¢p dét nhudm & nude
ta hién nay da trd thanh mot nganh cong
nghiép ¢6 vi tri quan trong trong nén
kinh té qudc dan. Xét vé khia canh méi
truong, d¢t nhuém la mét trong nhirng
nganh cong nghiép gdy 6 nhiém moi
truong nhiéu nhit do lwu lwong nude
thai 16n, chtra nhiéu chit hitu co kho
phan huy sinh hoc, dd mau cao,...

Hién nay, ¢ Viét Nam noi riéng, thé
gi61 noi chung thuong st dung phuong
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phap hap phu dé xir 1y nudc thai dét
nhudm do tinh wu viét cua phuong phap
nay [1 - 4, 6 - 10]. Trong bai bao nay,
chung t6i nghién ctru kha ning hip phu
Metylen xanh, Phenol dé cua quang
apatit Lao Cai.

2. THUC NGHIEM

2.1. Héa chat

NaOH 98,5%, HNO; 65%; Metylen
xanh; Phenol d6; quang apatit Lao Cai
loai IT, nuée cét 2 lan.

2.2. Thiét bi



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

- May quang phé hép thy phan tar UV —
1700 PharmaSpec ctia hang Shimadzu -
Nhat Ban.

- Nong do ctia Metylen xanh va Phenol
do6 trong dung dich trude va sau khi hip
phu duoc xac dinh bing phuong phap
quang phd héap thu phan tu.

3. KET QUA VA THAO LUAN

3.1. Cac dic trung hoa li va diém
ding dién cia vat liéu

Cac dac trung hod li cua vat li¢u da
duoc nghién ctru va trinh bay trong
[5].

Két qua xac dinh diém dang dién cua
vat liéu hép phu duoc thé hién trong
bang 1 va hinh 1.

Bang 1. Biem dang dién cua vdt liéu

PHba 1,99 2,99 3,97 4,99 6,08 7,01 7,98 8,93 9,93 11,02 11,94
pHeb 2,26 3,58 5,19 5,67 5,27 5,44 5,74 5,83 5,97 6,51 7,35
ApH -0,27 (-0,59 |-1,22 |-0,68 |0,81 1,57 2,24 3,1 3,96 4,51 4,59
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Hinh 1. Diém dang dién cua vat liéu

Tir cac két qua & bang 1 va hinh 1 xac
dinh duoc gia tri diém déng dién cua vat
liu la pl = 5,5.
2.2. Khio sat cac thong sb téi wu cho
st hip phu Metylen xanh va Phenol
dé chta vat liéu theo phwong phap
tinh
Nghién ctru cac thong sb tdi wu cho qua
trinh hip phu Metylen xanh va Phenol
do cua vat liéu hép phu, ching to6i tién
hanh theo phuong phap hap phu tinh.
Qua trinh danh gia cac thong sb thong
qua dai lugng q. (dung luong hip phy),
dai lugng nay duoc tinh theo cong thur:
c,-C

0" ey
m

q. =

125

Trong d6: Coy 1a ndng do ban dau cia
chat bi hap phu (mg/L); C. 1a ndng do
can bang cua dung dich Metylen xanh
va Phenol d¢ sau khi hip phu (mg/L); V
1a thé tich cua chét bi hip phu (25.107
lit); m 13 khéi Iwong vat liéu hip phu
(2); qe 1a dung lugng hip phy (mg/g).
3.2.1. Khao s4t su anh huong cia thoi
gian tiép xiic giita dung dich nghién
ciru va vit liéu hap phu

Két qua nghién ctru sy anh hudng cia
thoi gian tiép xac toi kha nang hap phu
Metylen xanh va Phenol do cua vat li¢u
apatit duoc chi ra trong bang 2.




Bang 2. Anh huong cia thoi gian dén
kha nang hap phu Metylen xanh va Phenol do

Dung dich t Co Cep e H

hp phy (phut) (mg/L) (mg/L) (mg/g) (%)

10 49,59 30,99 4,65 37,51

30 49,59 28,7 5,22 42,13

60 49,59 24,02 6,39 51,56

Metylen xanh 90 49,59 19,91 7,42 59,85

120 49,59 17,39 8,05 64,93

150 49,59 13,99 8,90 71,79

180 49,59 11,43 9,54 76,95

210 49,59 11,43 9,54 76,95

10 49,40 31,65 4,44 35,93

30 49,40 28,18 5,30 42,95

60 49,40 19,74 7,42 60,05

Phenol do 90 49,40 16,56 8,21 66,47

120 49,40 14,79 8,65 70,05

150 49,40 14,79 8,65 70,05

180 49,40 14,79 8,65 70,05

Két qua nghién ctru chi ra rang, thoi luwong vat ligu )

gian dat can bang hap phu gitra Metylen Khao sat sy &nh huong cua khoi lugng téi
xanh va Phenol do trén vét liéu quang kha ning hip phu Metylen xanh va
apatit lan luot 1a 180 phuat va 120 phut. Phenol d6 cua vat liéu, chung t6i thu

3.2.2. Khdo sdt sw anh hwéng ciia khéi duoc cac két qua trong bang 3 va hinh 2.

Bang 3. Anh hwéng ciia khoi lwong vit liéu dén kha ning hap phu Metylen xanh

va Phenol do
Dung dich m Co Cep e H
hép phu (2) (mg/L) (mg/L) (mg/g) (%)

0,01 49,59 27,65 54,85 4424
0,02 49,59 24,95 30,80 49,69
0,04 49,59 22,72 16,79 54,18
Metylen xanh 0,06 49,59 19,23 12,65 61,22
0,08 49,59 15,57 10,63 68,60
0,1 49,59 11,43 9,40 76,95
0,2 49,59 10,31 4,10 79,21
0,01 49,40 29,82 48,95 39,64
0,02 49,40 27,31 27,62 44,73
Phenol d6 0,04 49,40 2431 15,68 50,78
0,06 49,40 20,86 11,89 57,77
0,08 49,40 17,29 10,03 65,00
0,10 49,40 14,79 8,65 70,05
0,20 49,40 13,09 4,54 73,50
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Hinh 2. Sw phu thudc ciia dung lwong hap phu Metylen xanh va Phenol dé

vao khoi luong vat liéu

Nhu viy, khi khéi lwong vat liéu hap
phu ting tir 0,01 dén 0,1 g thi hiéu
sudt hip phu Metylen xanh va
Phenol d6 ting dan nhung dung
lwong hip phu giam dan. Khi khbi
luong vat li¢u tang tur 0,1 g 1én 0,2 g
thi hiéu suat hip phu ting khong
nhiéu nhung dung luong hip phu
giam dot ngdt. Voi khéi luong vat
liéu 1a 0,1g thi dung lwong hip phu
va hiéu suét hip phu cac dung dich la

9,54 mg/g va 76,95 % (dbi vdi Metylen
xanh); 8,65 mg/g va 70,05 % (ddi véi
Phenol d6). Trong cac thi nghiém tiép
theo, chung to6i can khdi lugng cua
vat liéu hap phu 1a 0,1g.

3.2.3. Khao sat sw anh hwong cua pH
Két qua khao sat sy anh huong cta pH
t6i kha ning hip phu Metylen xanh va
Phenol dé cua vat liéu dugc trinh bay
trong bang 4 va hinh 3.

Bdng 4. Anh hwéng ciia pH dén kha ning hap phu Metylen xanh
va Phenol do cua vat liéu

Dung dich Co Cep e H
hép phu pi (mg/L) (mg/L) (mg/g) (%)
1,0 49,59 41,10 2,12 17,12
2,0 49,59 37,97 2,91 23,43
3,0 49,59 23,88 6,43 51,85
4.0 49,59 15,43 8,54 68,88
5,0 49,59 14,79 8,70 70,18
Metylen xanh

6,0 49,59 13,45 9,04 72,88
7,0 49,59 11,43 9,54 76,95
8,0 49,59 11,37 9,56 77,07
9,0 49,59 11,30 9,57 77,21
10,0 49,59 11,27 9,58 77,27
1,0 49,40 41,19 2,05 16,62
2,0 49,40 38,25 2,79 22,58

Phenol do 3,0 49,40 32,45 424 34,32
4.0 49,40 2421 6,30 50,08
5,0 49,40 19,74 7,42 60,05
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6,0 49,40 15,80 8,40 68,01
7,0 49,40 14,79 8,65 70,05
8,0 49,40 14,73 8,67 70,19
9,0 49,40 14,61 8,70 70,42
10,0 49,40 14,53 8,72 70,59
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Hinh 3. Anh hieong ciia pH dén kha nang hdp Pphu Metylen xanh va Phenol do cua vt ligu

Cac két qua nghién ctu chi ra ring,
trong mién pH khao sat, dung luong hip
phu Metylen xanh va Phenol dé cua vat
lidu giam khi pH giam. Piéu nay co thé
duoc gidi thich nhu sau, ¢ gia tri pH
thap (ndng d6 ion H' cao) thi xay ra sy
hip phu canh tranh gitta ion H" va
cation chit mau, do d6 lam giam dung
luong hip phu Metylen xanh va Phenol
do cua vat liu. Voi gia tri pH tur 6,0 —
10,0 thi bé mit vat lidu tich dién 4m
(do cac gia trj pH nay 16n hon diém
dang dién cua vat lidu), tao didu kién
thuan loi cho su h?ip phu cation chét
mau. Vi vay, voi cac két qua thu duoc,
chung t6i nhan thy khoang pH tbi uu
cho qué trinh hip phu Metylen xanh va
Phenol d6 cua vat li€u la 7,0 — 10,0. Cac
két qua nghién ctru cho phép nhan dinh
rang, su hidp phu Metylen xanh va
Phenol do trén quing apatit 1a sy hip
phu tinh dién giita cation chat mau trén

bé mat vat liéu tich dién am.

Nhu vay, cac thong sb tdi vu cho qua
trinh hap phu Metylen xanh va Phenol
do trén vat liéu da dugc nghién cuu. Bo
1a: thoi gian dat can bang hap phu (d6i
v6i1 Metylen xanh 1a 180 phut va Phenol
do 1a 120 phuat); pH cta dung dich
nghién ctru dbi voi Metylen xanh va
Phenol d6 1a 7,0 — 10,0. Trén co s& cac
két qua nay, chung t6i tién hanh nghién
ctru anh huong cua ndng do dau cua cac
dung dich nghién ctru dé xac dinh dung
lwong hip phu Metylen xanh va Phenol
do cuc dai cua vat liéu.

3.2.4. Khdo sdt sw dnh huéng ciia nong
dp dau ciia dung dich nghién civu

Qua trinh khao sat sy anh huong cua
ndng d6 dau cua dung dich Metylen
xanh va Phenol d6 dén kha niang hip
phu cua vat li¢u, chung t61 thu duogc
cac két qua trong cic bang va hinh
sau.

Bang 5. Anh huong cua né‘ng do dung dich Metylen xanh
den dung luwong hdp phu cua vat liéu

Dung dich nghién cltru

Metylen xanh Phenol do
Co Cep q Cov/q Co Cep q Cov/q
(mg/L) (mg/L) (mg/g) (L/g) (mg/L) (mg/L) (mg/g) (L/g)
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9,98 0,31 2,42 96,89 9,98 0,15 2,46 0,06
20,35 1,01 4,84 95,04 20,64 1,55 4,77 0,33
30,71 3,09 6,91 89,94 30,48 3,88 6,65 0,58
40,93 6,62 8,58 83,83 39,74 8,02 7,93 1,01
49,59 11,6 9,50 76,61 49,40 14,79 8,65 1,71
59,16 17,76 10,35 69,98 60,86 23,49 9,34 2,51
69,15 26,74 10,60 61,33 70,87 31,64 9,81 3,23
15.0
q (mg/g)
10.0
_ Y = 1.5629In(x) + 20.00
)
5.5518 —~
Y 5.0 =l
~ 00 - . . . E 0.00 ¥¥= 1.4153||n(x) + 4.807I
[=p ~ R2 = 8.8857
0.0 10.0 20.0 30.0 = 0.0 20. 40.0
Ccb (mg/L) Ccb (mg/L)
a b
Hinh 4. Duong dang nhiét hap phu Langmuir
doi voi Metylen xanh (a) va Phenol do (b)
3.0 4.0
20 3.0 0.1002x + 0.1663
= 10 o) R?=0.995
&) 00 yl= 0.0915)|( + 0.1102I =YY
~ R?=0.9976 ‘J;Q
E" 0.0 10.0 20.0 30.0 2
S Cob (me/L) 00 wecusgrpe w0
a . Ccb2@Rg/13p- . b

Hinh 5. Sw phu thuéc cua Cep/q vao Cep
doi voi Metylen xanh (a) va Phenol do (b)

Céc két qua nghién ctru cho thiy sy hap
phu Metylen xanh va Metyl da cam trén
quang apatit tinh tudn theo mé hinh
ding nhiét Langmuir. Gia tri dung
lwong hip phu Metylen xanh va
Phenol do cuc dai cua vat liéu lan
luot 1a: 10,93 mg/g va 9,98 mg/g o
nhiét do phong.

3.3. Khao sat sir anh hwéng ciia tbc do
dong dén kha ning hip phu Metylen
xanh va Phenol dé cta vat liéu theo
phuong phap dong

Lan luot cho dung dich Metylen xanh
c6 nong d6 9,66 mg/L va dung dich
Phenol do c6 nong do 9,98 mg/L chay
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qua 02 cot hip phu chia 4 gam vat
liu. Diéu chinh tbc do dong chay qua
cot h?ip phu ¢ ba toc do: 1,0mL/phut
(V1); 2,0mL/phat (V,) va 3,0mL/phut
(V3). Dung dich sau khi chdy qua cot
duoc 1ay lién tuc theo tirng phan doan
thé tich. Xac dinh ndng do cua dung
dich Metylen xanh va Phenol dé sau
mdi phan doan thé tich bing phuong
phap UV-Vis.

Két qua nghién ctru kha ning hip phu
dong cua vat lieu ddi v6i dung dich
Metylen xanh va Phenol do duogc chi ra
trong hinh 6.
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Hinh 6b. Anh huong ciia toc dé dong dén kha nang hap phu Phenol dé

Cac két qua nghién ctru cho thiy, khi
tbc d6 dong cang 16n thi dung luong
hip phu Metylen xanh va Phenol do
cang giam. Piéu nay duoc giai thich
nhu sau: khi tbc d6 dong cang nho thi
thoi gian tiép xuc giita dung dich
nghién cru va chit hip phu cang 1on
nén dung luong hap phu cang ting va
nguoc lai. Véi téc do dong 13 1mL/phut
thi dung lwong hip phu Metylen xanh
va Phenol d6 lan luot 1a: 3,20 mg/g va
2,76 mg/g; v6i tde do dong 1a 2mL/phut
thi dung lwong hip phu Metylen xanh
va Phenol do tuong ung la: 2,90 mg/g
va 2,43 mg/g; v6i tbe do dong la
3mL/phat thi dung lwong hip phu
Metylen xanh va Phenol dé la: 2,49
mg/g va 2,12 mg/g. Nhu vay c6 thé st
dung quing apatit dé hip phu Metylen
xanh va Phenol d6 trong nudc thai chira
phim nhudm.

4. KET LUAN

1. Pi xéc dinh duoc diém dfmg dién cua
quang apatit 1ao Cai (pl = 5,5).

2. ba xac dinh duogc cac thong s6 ti wu
cho qué trinh hip phu Metylen xanh va
Phenol do cua vat liéu. Do 1a: thoi gian
dat can bang hip phu 180 phat dbi voi
dung dich Metylen xanh va 120 phut
dbi v6i Phenol do; khdi luong vat lidu
la 0,1g; khoang pH 1a 7,0 — 10,0.

3. Su hap phu Metylen xanh va Phenol
do trén bé quing apatit tuan theo md
hinh dang nhiét Langmuir. Dung luong
hap phu Metylen xanh va Phenol dé cuc
dai cta vat liéu 1an luot la: 10,93 mg/g
va 9,98 mg/g.

4. Pa nghién cu kha niang hip phu
Metylen xanh va Phenol do trén vat li¢u
theo phuong phap dong. Dung luong
hip phu dong cuia Metylen xanh va
Phenol d6 dat cao nhét & téc do dong la



I mL/phat véi cac gia tri tuong ung la
3,20 mg/g va 2,76 mg/g.

TAI LIEU THAM KHAO

[1]. Nguyén Vin Hung, Nguyén Ngoc
Bich, Nguyén Hiru Nghi, Tran Hitu
Bang, Ding Thi Thanh Lé (2014), Tong
hop va khdo sat hdp phu xanh metylen
trén vt liéu SiO; tinh thé nano, Tap chi
Hoa hoc, tap 52, s 5A, tr. 16 —21.

[2]. Bd Tra Huong, Bui Ptic Nguyén
(2013), Nghién ciru kha ndng hap phu
xanh metylen cua vdt liéu nonocompozit
MWCNTs/Fe;0;, Tap chi Hoa hoc, tap
51 (3AB), tr. 137 — 141.

[3]. P6 Tra Huong, Tran Thuy Nga
(2014), Nghién ciru hdp phu mau
metylen xanh bang vt liéu ba ché, Tap
chi Phan tich Hod, Ly va Sinh hoc, tap
19, 6 4, tr.27 - 32.

[4]. Lé Hitu Thiéng (2011), Nghién citu
khd néng hdp phu mét sé ion kim loai
nang va chdt hitu co doc hai trong maoi
trieong nuede cia cde vat liéu hap phu
ché tao tir bd mia va khdo sdt kha ning
ng dung cia ching, D& tai Khoa hoc
va Cong nghé  cép Bo.

[5]. Ngo Thi Mai Viét, Lé Thi Hai Yén
(2016), “Nghién ciru khd nang hap phu
Mn(1l), Ni(ll) cua quang apatit Lao Cai
bién tinh bcfng axit”’, Tap chi Hoa hoc,
T.54(5el,2), trang 97-101.

[6]. A. Gurses, S. Karaca, C. Dogar, R.
Bayrak, M. Acikyildiz, and M. Yalcin
(2004), Determination of adsorptive

131

properties  of  clay/water  system:
methylene blue sorption, Journal of
Colloid and Interface Science 269, pp.
310-314.

[7]. Aysegul Faki, Mustafa Turan, Ozgur
Ozdemir and Abdullah Zahid Turan
(2008), Analysis of Fixed — Bed Column
Adsorption of Reactive Yellow 176 onto
Surfactant — Modified Zeolite, Ind. Eng.
Chem. Res., Vol. 47, No. 18, p. 6999-
7004.

[8]. Daimei Chen, Jian Chen, Xinlong
Luan, Haipeng Ji, Zhiguo Xia (2011),
Characterization of anion — cationic
surfactants modified montmorillonite
and its application for the removal of
methyl orange, Chemical Engineering
Journal 171, p.1150-1158.

[9]. Mas Rosemal H.Mas Haris and
Kathiresan Sathasivam (2009), The
removal of methyl red from aqueous
solutions using banana Pseudostem
Fibers, American Journal of applied
sciences 6(9): 1690-1700, ISSN 1546 —
9237.

[10]. Shaobin Wang, Z.H. Zhu,
Anthony Coomes, F. Haghseresht, G.Q.
Lu (2004), The physical and surface
chemical characteristics of activated
carbons and the adsorption of
methylene blue from waste water,
Journal of Colloid and Interface Science
284 (2005), pp. 440 — 446.





