TAP CHi CONG THUGNG

NGHIEN CUU KHA NANG HAP PHU
THUOC NHUOM METHYLEN XANH
CUA VAT LIEU HAP PHU
CHE TAO TU VO BUGI

® TONG THI MINH THU

TOM TAT:

Trong nghién ctfu ndy, chiing t6i da ché tao thanh cong vat liéu hap phu tir v budi va dp dung
vao xit Iy thuéc nhudm mau methylen xanh trong nude. C4c y€u t6 dnh hudng d€n qud trinh hap
phu nhu pH clia dung dich hap phu, liéu lugng vat liéu hap phu, thdi gian hap phu, ndng dod chi't
hap phu dugc ti€n hanh khio sdt & cing nhiét do 25°C. K&t qud cho thay, hiéu sui't hip phu dat
98.1% & di€u kién khdo sdt tuong ing 1a: pH = 6, ndng dd methylen xanh ban du C4 = 110 mg/l,
liéu lugng vat liéu hap phu vé budi mchp = 0.35 g, thdi gian hap phu t khudy = 75 phit. Qu4 trinh
h4p phu tuin theo md hinh dudng hap phu ding nhiét Freundlich.

T khéa: vé budi, metyle xanh, vat liéu hap phu, thuéc nhudn, hap.

1. Dat van dé

Céc chat nhudm mau thudng dugc ¥ng dung
phd bi&n trong cdc nganh cong nghiép dét nhudom;
in; sdn xuat gidy; nhya; thuc phAm; my pham,...
Chat nhudm mau dugc phan thanh ba loai: chat
nhudm anion (anionic dyes), chdt nhuém cation
(anionic dyes), chit nhudém phi ion (non-ionic
dyes). Methylen xanh (methylene blue) thudc
chat nhuém cation. Cdc chat nhudém mau thii ra
ngoai trong qué trinh sdn xuat n€u khdng dugc xu
ly s& 1a ngudn giy 6 nhiém, 4nh hudng nghiém
trong d€n sic khde con ngudi va sinh vat sdng
trong mdi trudng nudc.[2]

Nhitng nim gan day, phuong phap st dung vat
liéu hap phu xi& 1y cdc chdt mau tif cdc phu phim
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ndng nghiép nhu rom ra, ba mia, ba cafe, xd dira,
vO trdi cdy... dang dugc nghién cifu va tng dung
nhiéu trén th€ gidi do c6 wu di€m 1a ngudn sin
6, ré tién, than thién v6i mdi trudng va quy trinh
sdn xudt, van hanh don gidn.[1,2,3] Tuy nhién, &
nudc ta, vi€c dua ching vao x& Iy nudc thdi con it
dudc quan tdm va chua dugc nghién cttu mot cach
toan dién.

J Viét Nam, ciy budi da va dang dugc phat
trién trong rong rii trén ca nudc v6i dién tich va san
lugng 16n. Sau khi st dung, vé budi dugc tin dung
dé ché bi€n cdc mén in gidi nhiét, khit mui tanh
trong nha bé&p, chi€t xuat tinh diu,... hoic dugc thai
b6 ra mdi trudng mot lugng 16n. Thanh phan chinh
ctia v4 budi 1a cellulose, hemicellulose va lignin,
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c6 tinh 4i nu6c 16n. Trén the gidi, vo budi da dude
nghién ctu nhu 1a chit hap phu ty nhién dé xit ly
nudc thai dét nhudm nhu methylen xanh, x@ 1y kim
loai ning va xq ly dau tran.[3,4,5] Tuy nhién, &
Viét Nam van chua c6 cdng trinh nghién citu nao
vé ting dung vé budi trong x& Iy moi trudng. Vi vay,
chiing t6i ti€n hanh nghién citu ch€ tao vat liéu hap
phu tr vé budi nhu 1a chit hip phu ty nhién tr
ngudn phu pham nong nghiép ré tién, sin ¢, tdi skt
dung lai dé ch€ tao thanh vat liéu xir 1y moi trudng.
G nghién citu nay, vé budi dugc nghién ctu tng
dung trong viéc xt ly methylen xanh trong dung
dich nuéc.

2. Déi tugng va phueng phap nghién ciu

2.1. Nguyén vit li¢u

V4 budi: V6 budi dudc st dung dé nghién ctu 1a
loai budi dao dugc trdng tai huyén Vinh Cttu, tinh
DPong Nai.

MAu nudc chita chit nhudm mau metylene
xanh: Mot lit dung dich methylen xanh dugc chuin
bi béing cdch hoa tan 50 mg hogc 100 mg methylen
xanh trong binh dinh mdc 1.000 ml, ti€p theo la pha
loing bing cich b sung nudc cit. Nong do
methylen xanh trong nghién cttu nay cha y&u la 50
mg/l. Ngoai ra, khi ti€n hanh khdo sit ndng do
methylen xanh ban diu thi lugng methylen xanh sé
thay ddi trong khodng tir 30 - 150 mg/1.

2.2. Quy trinh xit Iy vé budi dé hdp phu
methylen xanh

Quy trinh x{t Iy vé budi dudc ti€n hanh nhu sau:
V4 budi tho sé dudgc rira sach bing nudc cit d€ loai
bd tap chit va bui bin. Sau d6 sé& dugc loai bd phan
v6 bén ngoai thu dugc clii budi mau tring, cui clia
v6 budi sé dudc phdi khd sd bd & nhiét d0 moi
trudng (1- 2 ngay). Ti€p theo cui budi duge dua vao
td sAy va sdy § nhiét do 70°C d€n khdi lugng khdng
ddi (khodng 2 gid), sau d6 sé dugc nghién nhd va
sang (kich thudc hat khodng 200 micromet). Cudi
ciing 1a bdo quan trong 1o dung & nhiét do phong va
trdnh Am.

2.3. Cdc phuong phdp phdn tich ddc trung duoc
sttdung

Céc phuong phdp phan tich dic trung cla vat
liéu, miu thi nghiém dudgc sit dung trong nghién
citunay la:

- BET dugc do tai Khoa Cong nghé vat liéu,

Vién Khoa hoc vat liéu tng dung, Vién Han lam
khoa hoc va cong nghé Viét Nam, dia chi s§ 1 Mac
Pinh Chi, quan 1, TP. H5 Chi Minh.

- SEM dugc chup tai Phong thi nghiém cong
nghé nano, Trung tim Nghién ctu trién khai khu
cdng nghé cao, quan 9, TP. H6 Chi Minh.

- FTIR dugc chup tai Phong Héa ndng, Vién
Cong nghé hoéa hoc, Vién Han 1am khoa hoc va
cong nghé Viét Nam, s6 1 Mac Pinh Chi, quan 1,
TP. H5 Chi Minh.

- b6 hdp thy quang ctia dung dich methlyen
xanh nghién citu va dung dich chuén bing phép do
phd UV-VIS thyc hién tai S& Tai nguyén - Moi
trudng, tinh Ba Ria Viing Tau.

- Céc thi nghiém do luGng, phan tich khac thyc
hién tai Phong thi nghi€ém héa hoc, Trudng Pai hoc
Ba Ria-Viing Tau.

2.4. Khao sdt cdc yéu to’ dnh hudng dén higu
sudt hap phu methylen xanh

2.4.1. Anh huéng ciia pH

Khdo sat khd nidng hap phu cta vd budi duge
thyc hién trong khodng pH tr 3 - 10. Ly 50 ml
dung dich methylen xanh néng do 50 mg/l vao cdc
va khudy véi 0.25 g vatliéu hip phu v budi. Do do
pH clia miu bing mdy do pH va diéu chinh do pH
bing NaOH 0.1 M hozic HC1 0.1 M. Dung dich dugc
khudly bing may khudy tf trong thdi gian 75 phut.
Sau d6, miu dugc loc qua mdy loc chian khong va
n6ng dd methylen xanh s€ dugc xdc dinh thdong qua
phuong phip quang phd UV-VIS § budc séng 662
nm. Céc thi nghiém vé khdo sit cic y€u t6 adnh
huéng dén hiéu suat hdp phu methylen xanh clia
vatliéu hap phu v4 budi thuc hién trong nghién citu
nay dudc ti€n hanh & 25°C.

2.4.2. Anh huéng ciia ligng chdt hap phu

Khéo sat sy 4nh hudng clia li€u lugng chat hap
phu d6i v6i methylen xanh dugc thuc hién bing
céch cho lugng vé budi khdc nhau (0.1; 0.2; 0.25;
0.3; 0.35; 0.4; 0.45; 0.5 g) vao 50 ml dung dich
methylen xanh ndng d 50 mg/l. Ap dung diéu kién
pH t5i vu dd khdo sat § muc 2.4.1.

2.4.3. Anh huéng ciia thoi gian

Khdo sét thdi gian ti€p xic cia methylen xanh
vdi v6 budi trong khodng thdi gian khudy 1a (30; 60;
75; 90; 120; 150 va 180 phut). Ap dung lugng chat
h&p phu dat t8i uvu & muc 2.4.2.
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2.4.4. Anh huéng ciia néng do

Khio sit ndng do bing cich thay ddi ndng do
ban diu cla dung dich methylen xanh (30; 40; 50;
60; 70; 80; 90; 100; 110; 120; 130; 140; 150 mg/l).
Ap dung céc diéu kién t8i wu dd khio sat.

2.5. Phuong phdp xdc dinh hig¢u sudt hdp phu

va dung lugng hép phu

- Ty 1& loai bd methylen xanh c6 thé tinh theo
cong thiic:

Hiéu sudt % = Co=C * 100

Co
Trong d6: C,: Nong do dung dich & thai diém t

(mg/l).

Coy: Nong do dung dich & thdi diém ban diu to
(mg/l).

- Lugng hip phu methylen xanh & trang thdi can
bing dugdc ki hiéu 1a g, (mg/g) va dugc tinh bing

cong thiic:
_ (Cy=C) =V
Q=" w
Trong d6: C,: Nong do dung dich & thdi diém
ban diu (mg/1).
C.: Nong d6 dung dich & thdi di€ém can bing
(mg/l).

V: Thé tich ctia dung dich (1).

W: Khdi lugng chit hap phu st dung (g).

2.6. Nghién citu moé hinh ding nhiét hip phu
DPdnh gia khd ning hip phu cta vat liéu thong

T e

-
:::::::::::

Do phong dai x200
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Hinh 1: Két qud chup SEM cua vt liéu hdp phu

r

vé budi

qua md hinh dudng déng nhiét hdp phu Langmuir
va Freundlich.

- Phuong trinh hdp phu ding nhiét Langmuir
dang tuyén tinh:

1 1 1 1

e - KL~qm Ce 9m
- Phuong trinh hap phu ding nhiét Freundlich
dang tuyén tinh:

logqe = logKg +Ln logC,

Trong dé:

Omax V2 ge: Dung lugng hap phu cuc dai va tai
thdi diém cin biing (mg/g).

C.: Nong do ctia chatbi hap phu trong dung dich
tai thdi diém cAn bing (mg/l).

K, : Hiing s6 hip phu Langmuir (I/mg)

K, : Hiing s6 hap phu Freundlich (I/g)

n: Hiing s6 dic trung Freundlich.

3. K&t qua va thao luan

3.1. Két qud phan tich cdc tinh chdt ddc trung
ctia vt liéu hap phu vé budi

3.1.1. Két qua phan tich SEM ciia vt liéu hdap
phu vé budi

Mot trong nhitng dic di€m quan trong cta chat
hap phu rdn 1a do xdp. Dya vao két qua & Hinh 1, ta
thay vat liéu hap phu tr vé budi c6 tinh nhdm, x6p
nhe, hinh thanh ciu tric ¢6 18 hdng.

S e )

':.:&1».‘ h,

$-4800 10.0kV 7.7mm x1.50k SE(M)

b6 phoéng dai x 1500
Nguon: Tdc gid thitc hién
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3.1.2. Két qud do kich
thudc 16 x6p ciia vé budi

Hinh 2: Két qud do BET (kich thudc 16 x6p) cua vdt liéu

hép phu vé budi

Dua vao két qud thu dugc — —— : . :
& Hinh 2, dudng kinh 16 x6p FUSEL T TS SO JOUE TN N N | :
phan bd tr 12 - 60 A° va AR
tap trung chi yéu & khodng el A
0, B
3.1.3. Két qud chup phd 3 ‘_____i___j____ir___;'___;
FTIR ciia vat liéu hdp phu goonoe :
vé budi a0 Y B OO i
K&t qud phan tich FTIR SRS VS SO N W - &
cia vat liéu hip phu vé budi P 2N A A A
dugc ch€ tao trong nghién ol I A A S S A A A A S S R R
citu ndy (Hinh 3) Wiong W 50 | " ot metl b seto s et st b b st b b e
v@di cdc nghién cdu trudc Povs Sisaner 1)

day.[3,4,5] Cdc nh6ém chic
dic trung cta cellulose,
hemicellulose, pectin, lignin

Nguén: Tdc gid thuc hién

Hinh 3: Két qud phdn tich FTIR cta vét liéu hdp phu vé budi

c6 trong cau tric clia vo budi
c6 thé quan sit thiy la: tai
peak 3420 cm! tuong ting véi
nhém chic -OH. Tai peak
2923 cm! tuong Ung vGi
nhém chic -CH-CH,. Tai
peak 1635 - 1746 cm™! tuong
ting v6i nhém chitc C=0. Tai
peak 1054 cm! twong ng
nhom chie C-O-C.

3.2. Két qud khdo sdt cdc

100
1
-]

92 94 96 98
L L

Transmittance [%)]

yéu to’ anh hudng dén hi¢u ' ‘
sudt xit ly methylen xanh ciia

vét lieu hép phu vé budi
3.2.1. Khdo sdt danh hudng
ctia pH dung dich

Diéu kién thyc hién thi nghiém: Nong dd ban
diu cia methylen xanh Cp4 =50 mg/l, liéu lugng v
budi mgp,, = 0.25 g, thé tich dung dich methylen
xanh can hap phy V44 = 50 ml, thdi gian hip phu
thugy = 75" K&t qua dugc thé hién & Hinh 4.

Dua vao két qud thu dudc ta thiy: O mdi trudng
axit cang manh (pH = 3) thi kh& ning hap phu cta
vo budi cang thap (pH = 3 dat hiéu suat khodng
35.72%). Vi trong v6 budi cac thanh phin cellulose,
pectin, lignin chita cic nhém chdc nhu -OH, -C=0
c6 thé bi proton héa bdi H* ¢ trong dung dich din

Nguébn: Tdc gid thuc hién

dén 1am gidm tam hap phu. Khi diéu chinh pH tir
4 - 6, kha nang hip phu ctia vd budi ting din va dat
hiéu suat tdi da tai pH = 6 (92.93%), sau d6 bit dau
gidm nhe dan tir pH = 7. Vi vay, ching tdi chon pH
=61am diéu kién cho c4c khdo sit ti€p theo.

3.2.2. Khdo sdt dnh huéng ciia liéu lugng chat
hdp phu vé budi

Diéu kién thuc hién thi nghiém: Néng do ban
dAu clia methylen xanh Cpq = 50 mg/l, pH = 6, thé
tich dung dich methylen xanh can hap phu V4 =50
ml, thdi gian hdp phu tkhudy = 75°. K&t qua duge
thé hién & Hinh 5.
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Hinh 4: Dé thi biéu dién hiéu sudt hép phu theo pH

ngin thi hiéu sudt hdp phu s&

khodng cao (thdi gian t = 30
thi hiéu sudt chi dat khodng

86.76%). Khi ting thdi gian
hap phu 1én 60 phit, 75 phit

va 90 phit, hiéu suat hap phu
methylen xanh dat 1an lugt 1a

92.96%, 94.93% va 93.35%.
Tuy nhién, kh4 ning hap phu

pH

100 —

80 /
= /
2 60
3
E 40 /
X 20

0 :

0 2 4 6 8 10 12

clia vé budi bt dau c6 xu
huéng gidm dan sau thdi gian

Nguobn: Tdc gid thuc hién

Hinh 5: Dé thj biéu dién hiéu suét hdp phu theo liéu lugng

90 phiit do qua trinh hap phu
da dat trang thdi bao hoa. Vi
vay, ching t6i chon thdi gian

chét hdp phy t6i wvu 1a t = 75 phdt 1am
- th(:)'i gian cho cdc khdo sét
98 ti€p theo.
& 8 [ 3.2.4. Khdo sdt dnh hudng
E 3% _/,4//*_« + ciia néong do methylen xanh
%’ 88 trong dung dich
e 3 Piéu kién thyc hién thi
g% nghiém: pH = 6, thé tich dung

0 0.05 0.1
Lidu lwgng chit hflp phu (g)

015 02 025 03 035 04 045 05 0.55

dich methylen xanh cin hdp
phu Vg4 = 50 ml, liéu lugng
v8 budi mg,, = 0.35 g, thoi

Nguébn: Tdc gid thuc hién

Dua vio két qua thu dugc ta thay: khi thay d6i
liéu lugng vé budi tir 0.1 - 0.35 g thi kh3 ning hap
phu methylen xanh ciing ting dat hiéu suat t6i da
93.35% & liéu lugng mchp = 0.35 g. Tai day, kha
niing hip phu cta v4 budi di bao hoa cho nén khi
diéu chinh li¢u lugng ting tir 0.4 - 0.5 g hiéu suét c6
xu huéng gidm din do gidm cdc tAm hip phu. Vi
vay chiing tdi chon m = 0.35 g lam liéu lugng cho
céc khéo sat ti€p theo.

3.2.3. Khdo sdt dnh hudng thoi gian hap phu

Diéu kién thuc hién thi nghiém: Nong d6 ban
du cla methylen xanh Cpq = 50 mg/l, pH = 6, thé
tich dung dich methylen xanh can hdp phu V44 =50
ml, liéu lugng vo budi mp,, = 0.35 g. Khio sit thdi
gian ti€p xtic ctia methylen xanh véi vo budi trong
khodng thdi gian khudy 1a (30; 60; 75; 90; 120; 150
va 180 phit). K&t qui dugc thé hién & Hinh 6.

Dua vao két qud thu dugc, ta thdy thdi gian cang

372 $6 14 - Thang 6/2021

gian hap phy typ, 5, =75".

K&t qud khdo sdt 4nh
huéng ctia ndng dd ban dau (tir 30 - 150 mg/l) dén
hiéu suat hap phu dudc trinh bay & Hinh 7. Dya vao
két qua thu dudc, ta thdy khi thay ddi ndng do
methylen xanh trong dung dich ban dau tir 30 -150
mg/l thi hiéu suét hap phu ting theo va dat hiéu
suit t8i da khodng 98% & ndng do 1a 110 mg/1.

3.2. So sanh kha néing hap phu methylen xanh
ctia vo vugi va than hoat tinh

Sau khi tim dugc diéu kién t8i uu, chiing tdi tién
hanh kiém tra kha ning hap phu methylen xanh va
so sanh v6i két qua khi st dung vat liéu hip phu la
than hoat tinh thuong mai & cting diéu kién. Diéu
kién t6i uu ti€n hanh thi nghiém: Nong dd ban dau
Cpq = 110 mg/l, li€u lugng vd budi mechp = 0.35 g,
thdi gian hap phu t khudy = 75 phit, pH =6, V44 =
50 ml. K&t qud cho thdy, hiéu suidt hip phu
methylen xanh khi st dung v budi va than hoat
tinh tuong ng 1a: 98.1% va 99.5%. Diéu nay chiing

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com/

HOA HOC - CONG NGHE THUC PHAM

Hinh 6: B4 thi biéu dién hiéu sudt hép phu
theo thdi gian hdp phu

% Higu suit
‘\
N
[1

0 30 60 90 120 150 180
Thei gian (phut)

Nguébn: Tdc gid thuc hién

Hinh 7: Dé thi biéu dién hiéu suét hdp phu theo néng dé
methylen xanh

96.00

30 40 50 60 70 80 100 110 130 140 150
Nong d9 methlylen xanh trong dunh dich ban diu (mg/1)

Ngubn: Tdc gid thite hién

B&ng 1. Cac tham s& déng nhiét dang tuyén tinh

M hinh Langmuir Ma hinh Freundlich
K. Q R? Ke n R?
-0.083 4.638 0.864 24.227 6.127 0.976

3.3. Két qud nghién ciiu
mé hinh duong ding nhiét
hép phu

K&t qué tinh todn theo mo
hinh Langmuir va Freundlich
cta vat liéu hip phu vd budi
dugc trinh bay § Bang 1.

T Bang 1 ta thiy gia tri hé
s6 R? ctia mo hinh Langmuir 12
thap, R? = 0.864, va tham s6
xdc dinh theo md hinh
Langmuir c6 gia tri &m. Trong
khi d6, mo6 hinh Freundlich cho
cac gia tri R? cao, R? = 0.976.
Chiing t6 md hinh Freundlich
thich hgp d& md ta qud trinh
hdp phu methylen xanh clia
budi da khdo sdt trong nghién
cltunay.

4. Ké&tluan

Ching t6i da ch€ tao thanh
cong vat lieu hip phu tr vo
budi @ng dung trong xu ly
thuc nhuém mau methylen
xanh c¢6 trong nudc. Qua céc
k&t qua nghién cu & trén cho
thdy vat lieu hip phu dugc
diéu ch& tir vd budi c6 tiém
nidng Gng dung rat I6n do la
ngudn nguyén liéu ph& phim
ré tién, quy trinh hap phu don
gidn, d& van hanh, hiéu suit
cao, phtt hgp trong khoang
rong pH cta dung dich, thdi
gian xt 1y ngdn va c6 kha ning

t8, khd ning xr Iy chat nhuom mau methylen xanh ~ hap phu lugng 16n chat mau. Ching toi dang ti€p

clia v budi trong nghién ctu nay 1a rit hi€u qud,  tuc nghién cttu tng dung clia vd budi trong xit 1y
tuong duong véi than hoat tinh thuong mai. nu6c nhiém kim loai ning va nhiém dau m
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A STUDY ON THE REMOVAL
OF METHYLENE BLUE DYE BY USING THE ABSORBENT
MATERIAL MADE FROM POMELO PEEL

® PhD. TONG THI MINH THU
Ba Ria - Vung Tau University

ABSTRACT:

The absorbent material is successfully prepared from pomelo peel and it is used for the
removal of methylene blue in aqueous solution. Batch adsorption studies were carried out at
25°C under varying experimental conditions of pH of solution, adsorbent dose, retention time
and dye concentration. The results of experiments show that the removal of methylene blue
reaches 98.1% at following conditions: initial solution pH value of 6, innitial conentration of
methylene blue at 110 mg/L, 0.35 g pomelo peel and retention time of 75 minutes. The
isothermal adsorption was well-described by Freundlich models.

Keywords: pomelo peel, methylene blue, adsorbent material, dye, steamed.
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