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SUMMARY

ADSORPTION ATUDIES ON THE REMOVEL OF COLOR
OF METHYLEN BLUE USING MATERIAL TEA WASTE

The potentiality of tea waste for the adsorptive removal of methylene blue, a cationic
dye, from aqueous solution was studied. Batch kinetics and isotherm studies were
carried out under varying experimental conditions of contact time, initial methylene
blue concentration, adsorbent dosag, pH... The nature of the possible adsorbent and
methylene blue interactions was examined by the FTIR technique.The pHp, of the
adsorbent was estimated by titration method and a value of 5,23 was obtained.
Anadsorption—desorption study was carried out resulting the mechanism of adsorption
was reversible and ion-exchange. Adsorption equilibrium of tea waste reached within 2
h for methylene blue. The extentof the dye removal increased with increasing initial dye
concentration. The equilibrium data in aqueoussolutions were well represented by the
Langmuir isotherm model. The adsorption capacity of methyleneblue onto tea waste
was found to be as high as 178,57 mg/g. Tea waste appears as a very prospective
adsorbent for the removal of methylene blue from aqueous solution.
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1. MO BPAU

Pic diém ndi bat cia nudc thai dét
nhudm la chira mot néng d6 cao chiat mau
hitu co bén vi sinh. Nhitng hop chit mau
1a nhitng chit 6 nhiém d& nhan thiy nhét
boi mau sic cua ching. Hau hét cac
nganh cong nghiép nhu dét, gidy, in 4n...

déu str dung phim mau va son dé tao mau
cho cic san pham. Nudc thai cua céc
nganh cong nghiép nay néu khéng dugc
xt ly hodc chua dugce xur 1y triét dé co thé
chira cac hop chét hitu co doc hai khi thai
vao cac nguon nude ty nhién nhu séng
sudi s& 1am nhiém doc méi trudong nude
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va phd huy canh quan moi truong tu
nhién. Do d6 viéc tim ra phuong phap
nhim loai bo ching ra khoi méi truong
nude c6 ¥ nghia hét stc to 16n. Hién nay
¢6 nhiéu phuong phap khac nhau da duoc
nghién ciru va ap dung dé tach loai cac hop
chat hiru co ra khoi méi truong nudc nhu
cac phuong phép vi sinh, phuong phép dién
héa, phuong phap hoa hoc, cac phuong
phép lién quan dén UV hay ozon, phuong
phép hip phu. Trong d6 phuong phap hap
phu duoc lya chon va mang lai két qua cao.
Uu diém cua phuong phap 14 tan dung cac
phu pham néng nghiép, cong nghiép lam
vat liéu hap phu dé xtr 1y ngudn nuéc 6
nhiém. Hon nita ngudn nguyén liéu nay ré
tién, sin c6 va khong dua thém vao moi
truong cac tac nhan doc hai khac.[1-9].

Bai bao nay trinh bay két qua nghién ctru
su hap phu cic chat mau hiru co (dung
metylen xanh lam vi du) trong moéi
truong nude cua vat liéu hap phu ché tao
tur ba che.

2. THUC NGHIEM

1. Héa chat

Nuéc cit hai 1an, dung dich NaOH, HClI,
NaCl, metylen xanh (MB). Tat ca hoa
chét déu ¢ do tinh khiét PA,

2. Ché tao tao vat liéu hap phu ba ché
(VLHP)

Ba che duogc thu thap tir cac hg gia dinh,
cac hang quan dugc rira v6i nudc cit
nhiéu 1an dé loai bo tit ca cac hat bui
ban. Sau d6 dem dun soi véi nude cat dé
loai bd caffein, tannin .... Tiép tuc rira
lai bang nudc cit nhiéu lan cho dén khi
nudc rira khong con mau, roi dem sy
kho & 95°C trong 16 gio, sau do dugc
nghién nat va ray dén kich thudc 180 -
300 pm. va dugc bao vé€ trong binh hut
4m dé sir dung
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3. Phuong phap nghién ciru
Dic diém bé mat, hinh thai hoc cua vat
liéu hdp phu dugc xac dinh qua phd hong
ngoai FT-IR. kinh hién vi dién tir quét
SEM.
Dién tich bé mat riéng cua vat li€u ba che
dugc xac dinh theo phuong phap BET.
Xac dinh néng do trudce va sau khi hép
phu cua metylen xanh (MB) bang
phuong phap do quang.
4. Phwong phap nghién ciu thuc
nghiém
* Nghién citu khd ning hip phu MB
ciia VLHP
- Thé tich cia metylen xanh 1a 30 ml
v6i ndong d6 va pH xac dinh (dung dung
dich HNO; lodng va dung dich NaOH dé
diéu chinh pH).
- Luong vat li¢u hép phula 0,059
- Céc thi nghiém duoc tién hanh ¢ nhiét
do phong
(25 + 1°C), hdn hop hip phu duogc lic
bang may lic véi tée do 200 vong/phiit.
+ Khao sat thoi gian dat can bang hap phu.
+ Khao sat anh huong cua pH
+ Khao sat anh huong cua khdi luong
vat liéu.
+ Khéo sit anh huong cia nhiét do
(25°C, 35°C, 45°C, 55°C).
+ Khao sat anh hudng cta nong do dau
dén sy hip phu MB cua VLHP.
- Dung luong hap phu tinh theo cong thirc:
.- (Co-Cy,V

m
Trong d6: V 1a thé tich dung dich (1).
m 13 khéi luong chat hp phu (g), Co l1a
ndng d6 dung dich ban dau (mg/1), C¢, 12
nong d6 dung dich khi dat can bang hap
phu (mg/l), q la dung lugng hap phu tai
thoi diém can bang (mg/g).



- Dung lugng hap phu cuc dai dugc xac
dinh theo phuong trinh hip phu
Langmuir dang tuyén tinh..
Co = ! C,+ !
ST B Qo -D

Trong d6: G 13 dung luong hip phu cuc dai
(myg),

b 1a hang s6 Langmuir.

* Nghién ciru hdp phu MB ciia VLHP
Céan 0,05g VLHP vao 12 eclen c6 dung
tich 100ml, danh s6 tht tu tir 1 - 12; cho
tiép vao mdi eclen 30ml dung dich MB
co néng do 1a 23,66 mg/l (da duogc xéc
dinh chinh xac ndéng d6 ) c6 pH = 8,50,
lic trong 120 phut, ¢ nhiét do phong ( ~
25°C ) voi tde d6 1ac 200 vong/phit. Sau
d6 1dy 1 mau, tién hanh li tim xac dinh
lai néng d6 MB. Véi 11 mau con lai,
dung dung dich NaOH 0,1M va HCI
0,IM & diéu chinh pH cia cac dung
dich dén cac gia tri twong tng la 8,50;
8,10; 7,50; 6,50; 6,0; 5,50; 4,50; 4,00;
3,20; 2,30; 1,50. Sau d6 tién hanh lic
trong 120 phut, & nhiét do phong (~25°C
) voi toe do lic 200 vong/phut. Ly miu
li tdim va xac dinh lai néng do MB sau
khi hap phu.

6. Thudc nhudm metylen xanh (MB)

Metylen xanh (MB) la mdt chit mau
thudc ho thidzin, phan ly dudi dang
cation MB" 14 C15H18N38+:

N
(HsC)N S N(CHa),

3. KET QUA VA THAO LUAN
3.1. Két qua khao sat dic diém bé mit
cua (VLHP)

ot Vie g 79 04 41 10 201 ) b U -

-
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Hinh 1: Phé FT - IR ciia VLHP
Phan tich quang phd hdng ngoai cua
VLHP (hinh 1) cho thdy van phd rong &
3413,42cm'1, dai dién cho nhom -OH.
Van phd ¢ tan s6 2925,79 cm™ cho thy
su hép thu caa nhom C-H no. Tai tan sd
1731,35 cm™ ¢6 mot van phd c6 thé gan
cho nhom cacbonyl C=0 (cacboxylic).
Dai hip thy c6 tan sb tir 1657,12 cm™
tuong tng v6i su hap thu cua nhom C=0
kéo dai lién hop voi NH. Cac van phd
quan sat thiy & 1534, 35cm™ tuong ung
vo1 nhém amin bac hai. Su hép thu cua
nhoém CHs d6i xtimg duoc chi ra tai vin
phé 1374,46cm™. Van phé quan sat thiy
& 1060,41cm™ c6 thé gan cho sy hip thu
ctia nhom C —O. Do do, c6 thé noi ring
cac loai nhom chuc trén c¢6 kha nang tham
gia hap phu phdm nhudm [2,4].
% . :
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IMS-NKL x5.00k SE(M)

Hinh 2: Anh SEM ciia VLHP: a, truéc khi
hdp phu metylen xanh; b, sau khi hdp phu
metylen xanh
Két qua chup anh SEM cua VLHP truéc

va sau hap phu dugc chi ra trong hinh 2
cho thidy bé mit VLHP trudc khi hap
phu metylen xanh, c6 hinh dang 6ng,
xbp. Sau khi hap phu bé mat VLHP min,
khong x6p. Piéu nay ching to metylen
xanh d3 hdp phu trén bé mat VLHP.
Dién tich bé mat riéng cuia VLHP da
duoc xac dinh theo phuong phap BET la
0,3394 m?/g

3.2. Khao sat anh huéng pH
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Hinh 3: D6 thi anh hwéng cia pH dén
qud trinh hap phu MB ciia VLHP
Tir két qua duoc chi ra ¢ hinh 3 ta thiy
khi pH ting hiéu suat hap phu va dung
luong hép phu déu ting. Trong khoang
pH tr 2,51 + 5,83, khi taing pH dung luong
hip phu ciia VLHP ting nhanh, trong
khoang pH tir 5,83 + 8,61 dung luong hép
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phu cua VLHP tang cham va trong khoang
pH tir 9,17 + 10,14 c& hiu suét hip phy va
dung luong hip phu déu giam. Piéu nay
c6 thé giai thich nhu sau: khi gia tri pH <
PHpzc bé mit VLHP tich dién dwong do c6
su hap phy ion H'. Pong thdi nhém amin
(NH) c6 trong VLHP nhan H" va mang
dién tich duong theo phuong trinh sau:
R

TW-II\IH +H' = TW-N[|{2+
Vi vay, xuat hién luc déy gitra thude
nhudém cation va bé mat chat hap phu.
Ngoai ra, & pH thap hon noéng d6 ciia H
16n xay ra su hap phu canh tranh véi cac
thudc nhudém cation tich dién duong tai
cac trung tdm hép phu. Do d6, ¢ gia tri
pH thép, hiéu xuit hip phu la rat thip. O
gia trj pH > pHp, bé mat VLHP tich
dién am do hap phu OH’, mit khac cac
nhém cacboxylic (-COOH) c¢6 trong
VLHP tham gia phan tng theo phuong
trinh sau:
TW —COOH - TWCOO™ +H "
TW -COOH+0OH ™~ —»TWCOO™ +H,0
Trong do: TW la
VLHP
Xuat hién lyc huat tinh dién giita VLHP
mang dién tich 4m va thudc nhuém mang
dién tich duong. Nén tai cac gia tri pH lon,
hiéu xut hip phu 16n. Do vay, ching t6i
lwa chon pH hip phu tot nhat déi véi
dung dich MB la khoang pH =8. Gia tri
nay dugc st dung cho cac thi nghiém
tiép theo.
3.3. Khao sat anh hwéng cia nhiét do
Két qua dugc chi ra ¢ hinh 4.



T
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Hinh 4: D6 thi biéu dién sw phu thugc
cia hiéu sudt hap phu MB vdo nhiét do
Ta thdy khi ting nhiét d6 thi hiéu suit
hap phu giam. Diéu nay c6 thé giai thich
nhu sau: Do hdp phu 13 qua trinh toa
nhiét cho nén khi ting nhiét o, can bang
hap phu chuyén dich theo chiéu nghich
tirc lam ting nong d6 chat bj hip phu
trong dung dich va din d&n lam giam
hiéu suét va dung luong hap phu cia qua

trinh hap phu.

3.4. Khio sat dung lwong hap phu

Két qua khao sat can bang hip phu theo
md hinh déng nhiét hip phu Langmuir
ctia VLHP dugc thé hién trong hinh 9 cho
thdy moé hinh dang nhiét hap phu
Langmuir mo ta kha tot sy hip phu cua
VLHP d6i v6i MB va xac dinh duogc
dung luong hap phu cuc dai qma=
178,57 mg/g va hang sd b = 0,096
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Hinh 5: Sy phu thudc ciia Cep, /q vao Cep
doi voi sy hap phu MB

3.5. Nghién ctru giai hap phu
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Hinh 6: Hé th; thé hién qué trinh gidi
hédp phu MB cua VLHP

Nghién ciru giai hip cho thdy khi giam
pH hiéu suat hap phu giam. Nong do can
bang ctia metylen xanh ¢ pH bang 8,50
13 0,86 mg/l. Nong do metylen xanh sau
giai hip ting 0,86 — 22,86 mg/l khi 1am
giam pH tir 8,50 — 1,5. Piéu nay c6 thé
dugc giai thich nhu sau: O pH thip, cac
proton nhiéu, xay ra sy hip phu canh
tranh cac cation MB+ nén diy cac cation
MB-+ ra khoi bé mat VLHP.
4. KET LUAN

1. P ché tao thanh cong vat liéu hap phu
tu ba che.
2. Pa xé4c dinh duge dic diém bé mat,
mot s6 nhém chirc cia VLHP qua anh
hién vi dién tir quét va phd hong ngoai.
3. Khao sat dugc mot sb yéu té anh
huong dén kha ning hdp phu metylen
xanh ctia VLHP theo phuong phap hap
phu tinh cho két qua:
+ pH hap phy t6t nhat déi vai metylen xanh
la 8.
+ Khi tang nhiét do tr 25°C - 55°C thi
hiéu suat hip phu metylen xanh giam.
4. Qua trinh hap phu metylen xanh dugc
thuc hién boi co ché trao dbi ion.
5. Qué trinh hdp phu ctia metylen xanh
trén VLHP tuan theo phuong trinh dang
nhiét hip phu Langmuir va xic dinh
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dugc dung luong hap phu cuc dai  ddi
véi metylen xanh qmax= 178,57 mg/g,
hang s6 b= 0,096.

Nhu vay viéc sit dung VLHP ba ché dé
hép phu MB cho két qua tot. Cac két qua
thu dugc s€ 1a co s¢ cho dinh hudng
nghién ciru nham tng dung VLHP trong
viée xtr Iy ngudn nude bi 6 nhiém.
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