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TOM TAT:

Trong nghién ctiu nay, ching t6i da ché tao thanh
c6ng vat liéu hap phu tir vé budi va ap dung vao xi
ly thuéc nhuém mau metylen xanh trong nuéc. Cac
yéu t6 anh hudng dén qua trinh hap phu nhu pH cda
dung dich hap phuy, liéu lugng vé budi dugc str dung,
thoi gian hap phu, néng dé chat hap phu dugc tién
hanh khao sét. Két qué cho thdy, hiéu sudt hap phu
dat 96% & diéu kién khao sat tuang (ng la: pH = 6,
ndng dé metylen xanh ban dau C_, = 100 mg/I, liéu
lugng vé budi m, = 0.35 g, thai gian hép phu |
= 60 phut, thé tich mau V,, = 50 ml. Vat liéu hdp phu
duoc diéu ché tur vé budi trong nghién clu nay cho
hiéu qua tuong tu so vai xt ly thuéc nhuém methylen
xanh bang than hoat tinh thuong mai.

Tur khéa: Vo budi, methylen xanh, vat liéu hap phu,
phé pham néng nghiép, xtt ly 6 nhiém maéi trudng
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ABSTRACT:

In this study, we have successfully prepared pomelo
peel absorbent for the removal of methylene blue in
aqueous solution. Batch adsorption studies were
carried out under varying experimental conditions
of pH of solution, adsorbent dose, contact time and
dye concentration. The results of experiments show
that the removal of methylene blue reaches 96% at
following conditions: initial solution pH value of 6,
100 mg/L innitial conentration of pomelo peel, 0.35
g pomelo peel and reaction time of 60 minutes. The
adsorption .of methylene blue using pomelo peel
preparing in this study gives the similar results in
comparision with commercial activated carbon at the
same absorption conditions.
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I. DAT VAN DE

Céc chat nhuém mau thuong dugc ung dung
phd bién trong cac nganh cong nghlep dét nhuom,;
in; san xut g1ay, nhua; thuc pham my pham,...
Chéat nhudém mau duoc phan thanh ba loai: chat
nhuém anion (anionic dyes), chit nhuém cation
(anionic dyes), chat nhuém phi ion (non-ionic
dyes). Methylen xanh (methylene blue) thudc chét
nhudm cation. Cac chat nhuom mau thai ra ngoai
trong qua trinh san xudt néu khong dugc xir ly sé&
la nguén gdy 6 nhiém, anh hudng nghlem trong
dén sirc khoé con nguoi va sinh vat song trong moi
truong nudcel->3,

Nhu‘ng nim gan day, phuong phéap sur dung vét
liéu hdp phu xur ly cac chit mau tir cac phu phdm
nong nghi¢p nhu rom ra, ba mia, bi cafe, xo dura,
VO trai cay... dang dugc nghién ctru va ung dung
nhiéu tren thé gioi do c6 wu diém 1a ngudn sin
co, ré tlen than thi¢n véi moi truong va quy trinh
san xudt, van hanh don gian'?3. Tuy nhién, &
nudc ta vige dua chung vao xir ly nuée thai con it
duoc quan tdm va chua dugc nghién ciru mot cach
toan dién. Vi Vay, trong nghlen clru ndy chung toi
nghién ctru ché tao vat liéu hap phu tir vo budi dé
xir ly chat nhuém mau methylen xanh trong nudc.

II. POI TUQONG VA PHUONG PHAP
NGHIEN CUU
2.1. Nguyén vit liéu

Vo budi duoc str dung dé nghién ciru 12 loai bu'(n
dao duogc trong tai tinh Dong Nai.

Dung dich metylen xanh tiéu chuin sir dung
trong nghién ctru ndy dugc chuan bj nhu sau: 1 lit
dung dich metylen xanh dugc chudn bj bing céach
hoa tan 50 mg metylen xanh trong b1nh dinh murc
1000 ml, tiép theo la pha loang dén mébc bing cach
b6 sung nudc cat. Nong d6 metylen xanh trong
nghlen cliru nay chu yeu la 50 mg/l. Ngoai ra khi
tién hanh khao sat nong d6 metylen xanh ban dau
thi lvgng metylen xanh sé& thay doi trong khoang
tir 30 - 100 mg/1.

2.2. Quy trinh xir Iy vé buwéi dé hip phu
metylen xanh

Quy trinh xtr 1y v6 budi dugce tién hanh nhu sau:
Vo budi thd s& duoc rira sach biang nuée cit dé
loai bo tap chat va bui ban. Sau d6 vo budi dugc
phoi khé so bd ¢ nhiét d6 méi truong (1- 2 ngay).

Tiép theo vo budi dugc dua vao tu say va siy &
nhiét ¢6 70°C dén khéi luong khong dbi (khoang
2 gio). Tiép theo vo s& dugc nghién nho va sang
(kich thudc hat khoang 200 micromet). Cudi cung
la bao quan trong lo dyng ¢ nhiét d6 phong va
tranh am.

Hinh 1: Hinh dnh cta vé budi qua cdc quy trinh xcrly (1a: vé
bugdi thé; 1b: vé budi sau khi ria sach, phoi khé so bé; 1¢: vé
budi sau khi sdy kho; 1d: V6 budi sau khi nghién thanh bét)

2.3. Khio sat cic yéu té anh hwéng dén qua
trinh hap phu metylen xanh

2.3.1. Anh huéng cia pH

Khao sat kha ning hip phu cua vo budi duoc
thuc hién trong khoang pH tir 3 - 10. Lay 50 ml
dung dich metylen xanh ‘nong d6 50 mg/l vao cdc
va khudy voi 0 25 g chét hép phu (vo bum) bo
d6 pH ciia miu bang may do pH va diéu chinh
do pH bang NaOH 0.1 M hodc HCI 0.1 M. Dung
dich dugc khudy bing may khudy tir trong thoi
gian 90 phut. Sau d6 mau dugc loc qua mdy loc
chén khong va nong do metylen xanh sé& dugc xac
dinh thong qua phuong phip quang phd UV-VIS &
budc séng 662 nm.

2.3.2. Anh hwéng ciia lwgng chat hip phu

Khéo st sy anh hudng cua liéu luong chét hap
phu déi véi metylen xanh dugc thyc hién bang
cach cho lugng vo budi khac nhau (0.1, 0.2, 0.25,
0.3, 0.35, 0.4, 045 0.5 g) vao 50 ml dung dich
metylen xanh ndng d6 50 mg/l. Ap dung diéu kién
pH tdi wu da khéo sat & muc 2.3.1.

2.3.3. Anh hwdng cia thoi gian

Khao sat thoi gian tiép xtc cua metylen xanh véi
vo budi trong khoang thoi gian khudy 1a (30, 60,
90,120, 150 va 180 phut). Ap dung luong chit hap
phu dat t6i wu & muc 2.3.2.

2.3.4. Anh hu’0’ng ciia ndng do

Khao sat nong do bang cach thay d6i ndng do
ban dau ciia dung dich metylen xanh (30, 40, 50,
60 70, 80, 90 va 100 mg/l). Ap dung cac diéu kién
t6i wu da khéo sét.

2.4. Phuong phap xir Iy s6 liéu
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2.4.1. Phwong phap xiac dinh ndéng dp
methylen trong dung dich sau khi h?lp phu

Nong d6 metylen xanh sau khi duoc hap phu
s& dugc xac dinh thong qua phuong phap do mat
d6 quang, st dung may quang phd phd UV-VIS
& bude séng 662 nm. Mau dugc do tai Trung tdm
Quan tric Tai nguyén va Méi truong Viing Tau.

2.4.2. Phuong phap xic dinh hi¢u suit hip
phu i

Ty 1€ loai bo metylen xanh c6 thé tinh theo cong
thirc:

Co —

&
Hiéu suidt % = £ %100

o

Trong do:
G Nong d6 dung dich ¢ thoi diém t (mg/1).
C Nong d6 dung dich & thoi diém t (mg/l).

I11. KET QUA VA THAO LUAN

3.1. Khéo sat anh huéng ciia pH dung dich
dén hiéu suét hap phu methylen xanh

Diéu kién thuc hién thi nghi¢m: Néng do ban
d4u cua metylen xanh C,=50 mg/l, lidu lugng
Vo bucn m, = 0.25 g, thé tich dung dich rnptylen
xanh can hap phu V= 50 ml, thoi gian hap phu
bty — 207 Két qua duorc thé hién & hinh 2.
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Hinh 2: D6 thi biéu dién hiéu sudt hdp phu theo pH

Dya vao két qua thu dugc ta thidy: O moi
truong axit cang manh (pH = 3) thi kha nang hip
phu cia vo budi cang thip (pH = 3 dat hiéu suét
khoang 35.72%). Vi trong vé budi cac thanh phan
cellulose, pectin, lignin chita cac nhém chirc -OH,
-CO c6 thé bi proton héa boi H' ¢ trong dung dich
dan dén 1am giam tdm hip phu. Khi diéu chinh pH
tir 4 - 6 thi kha ning hip phu caa vo budi ting dan
va dat hiéu suét t6i da tai pH = 6 (92.93%), sau d6

bét dau giam dan tir pH = 7. Vi vay ching t6i chon
pH = 6 1am diéu kién cho cac khao st tiép theo.

3.2. Khio sat lidu lwgng chéit hiap phu (vé
buwéi)

Diéu kién thuc hién thi nghiém: Nong d¢ ban
dau cua metylen xanh Cig =50 mg/l pH = 6, thé
tich dung dich metylen xanh can hap phuV =50
ml, thoi gian hap phu bty — 907 Két qua dugc thé
hién & hinh 3.
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Hinh 3: D6 thj biéu dién hiéu sudt hdp phu theo
liéu lugng chdt hép phu

Dua vao két qua thu dugc ta thdy: khi thay ddi
liéu lugng vo budi tir 0.1 - 0.35 g thi kha nang hip
phu metylen xanh ciing tang dat hiéu suit t6i da
93.35% ¢ liéu luong m, = 0. 35 g. Tai day kha
nang hap phu cua vo budi da bdo hoa cho nén khi
diéu chinh liéu lugng ting tir 0.4 - 0.5 g thi hiéu
suét ¢6 xu huéng giam dan do qua trinh giai hép c6
thé xay ra. Vi vy chung t6i chon m = 0.35 g lam
liéu lwgng cho céac khao sét tiép theo.

3.3. Khio sat thoi gian hip phu

Diéu kién thuc hién thi nghiém: Nong do ban
dau cua metylen xanh Cye=50 mg/l pH = 6, thé
tich dung dich metylen xanh can hap phu V Wt
ml, heu lugng vo budi m, = 0.35 g. Khao sat thoi
gian tlep xUc cua metylen xanh v6i vo budi trong
khoéng thoi gian khudy 14 (30, 60, 90,120, 150 va
180 phit). Két qua dugc thé hién & hinh 4.
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Hinh 4: 6 thi biéu dién hiéu sudt hdp phu theo
thai gian hdp phu
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Duya vao két qua thu dugc, ta thdy thoi gian cang
ngén thi hiéu suét hap phu s& khong cao (thoi gian
t = 30’ thi hiéu suét chi dat khoang 86.76%). Khi
tang thoi glan hap phu 1én 60 phut va 90 phut thi
hiéu suit hap phu metylen xanh dat lan luot 1a
92.96% va 93.35%. Tuy nhién kha niang hip phu
cua v budi giam dan tir 90 phit do qua trinh hap
phu da dat trang thai bdo hoa. Vi vay chung t6i
chon t = 60 phut lam thoi gian cho cac khao sat
tiép theo.

3.4. Khio sat ndng do metylen xanh:

Diéu kién thyc hién thi nghiem pH = 6, thé tich
dung dich metylen xanh can hip phu V= 50 ml,
lidu lugng vo budi m,_=0.35 g, thoi g1an hap phu
tkhuay 60’

Két qua khao sat anh hu0'ng ctia ndng d6 ban dau
(tir 30 - 100 mg/l) dén hiéu sut hap phu dugc trinh
bay & h1nh 5. Dya vao két qua thu dugc, ta thay khi
thay d6i nong do ‘metylen xanh ban dau tir 30 - 100
mg/l thi hiéu sut hip phu tang theo va dat hiéu
suat cao, khoang 95-96% & nong do tir 70 ¢én 100
mg/l. Vi vdy, chung t6i chon nong d6 100 mg/1 dé
tién hanh & cac thu nghiém tiép theo.
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Hinh 5: Két qud khdo sdt dnh hudng cta néng dé
dén hiéu sudt hdp phu

TAI LIEU THAM KHAO

3.5. So sanh kha ning xir ly methylen xanh
ctia vé buéi va than hoat tinh thwong mai

Sau khi tim dugc diéu kién t6i wru, chung toi tién
hanh kiém tra kha niang hip phu metylen xanh &
diéu kién d6 va so sanh véi két qua khi sir dung
than hoat tinh thuong mai & cing diéu kién. Diéu
kién t&i wu tién hanh thi nghiém: Nong d6 ban diu
C,, =100 mg/l liéu luong vo budi m, =035g,
thorl glan hép phu t.. = 60 phat, pH = 6. Két qua
cho thiy, hiéu suat hap phu khi str dung vo budi
va than hoat tinh tuong tmg 1a: 96% va 97%. Diéu
nay chimg to, kha ning xir Iy chat nhuém mau
methylen xanh cia v budi trong nghién ciru nay
1a rat hiéu qua.

1. KET LUAN
Chung t6i da ché tao thanh cong vat liéu hép
phu tir v6 buédi tng dung trong xir Iy thudc nhudém
mau methylen xanh cé trong nude. Qua cac két
qua nghien ciru & trén cho théy vat liéu hip phu
duoc diéu ché tir vo budi c6 tiém nang ng dung
rat 16m do 1a ngudn nguyén liéu phé pham ré tlen
quy trinh hap phy don gian, d& van hanh, hiéu suat
cao, phu hop trong khoang rong pH cua dung dich,
thoi glan xir Iy ngén va c6 kha nang hap phu lwong
16n chit mau. Chung t6i dang tiép tuc nghién ctru
t6i wru hoa didu kién hap phu xtr Iy methylen xanh
trong nudc cling nhu nghién ctru ng dung cua
vO budi trong xir ly nudc nhiém kim loai ning va
nhiém déu.
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