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SUMMARY

PREPARATION OF ACTIVATED CARBON FROM TEA WASTE AND ITS
APPLICATIONS FOR ADSORPTION OF BENTAZON FROM AQUEOUS SOLUTION

Activated carbon was prepared from tea waste by H,SO, activation (TAC), and was applied to

remove bentazon from aqueous solution. The TAC was characterized by Raman Spectrometer,
X-ray diffractometer (XRD), and scanning electron microscope (SEM). The influence of pH
(1,5 — 11), contact time (30 - 300 min), and the amount of adsorbent (0,01 — 0,05 g) on

bentazon efficiency by the TAC were also investigated. The results show that the time to reach

adsorption equilibrium and the optimal pH value for adsorption of bentazon are 180 min and

3.0; 0,05g, respectively. The maximum monolayer adsorption capacity of TAC is 117,647

mg/g. The as-prepared TAC therefore acts as a promising adsorbent for the pesticide removal

from the polluted water.

Keywords. Adsorption; tea waste; Langmuir isotherrm, pesticides, bentazon.

1. MO PAU

O Viét Nam dé bao vé cay trong ngudi ta
thuong ding cac hoa chat nhu thude trir sdu
va thude diét co. Bén canh loi ich vé bao vé
thuc vat, sir dung cac cac hoa chét trén
ciing dé lai cac anh huong tiéu cuc dén moi
truong. Cac hoa chit nay 1a nhitng hop chat
hiru co bén virng, bj phan hay chim trong
moi trrong theo thoi gian, Bentazon 1a méot

loai thube diét c6 chon loc stir dung chu yéu

cho laa, dau nanh, dau phong, Ita mi va cac
cay trong khac. Con nguoi tiép xtc véi
bentazon gay ra kich ing mat va dudng ho
hip [8]. Bai bdo nay trinh bay két qua
nghién ctru sy hip phu thudc diét co
bentazon trong modi truong nudc st dung
vt lidu hap phu 1a than hoat tinh ché tao tir ba
ché hoat hoa bang axit H,SO,,
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2.1. Ché tao vt liéu than hoat tinh tir ba
ché

B3 ché duoc rira sach béng nude cat dun soi
dé loai bo tat ca cac hat bui ban, sau d6 cho
phan tng véi axit H,SO4 ndng do 98% (ty
16 khdi lwong b ché: thé tich H,SO,= 1:
1,5), duy tri nhiét do 90°C trong 4h. Hon
hop sau phan ng dwgc 1am ngudi dén nhiét
dd phong roi loc qua phin loc, rira sach
nhidu 1in véi nuée cit, trung hoa bang
dung dich natribicarbonate 1% dé loai bo
axit du. Sau do tiép tuc rira nhiéu lan véi
nude cat, 1am kho tai 120°C trong 24 gid
trong tu séy. Vat liéu thu duoc c6 mau den
mang ra nghién nho trong c¢bi ma nido, riy
dén kich thudc khoang 180 -300um va bao
quan trong binh hat 4m [5]. Vat liéu nay
duoc ki hiéu la TAC va sir dung khao sat cac
dac trung cia nd.

2.2. Khéo sat tinh chét 1y héa, dic diém
bé mit ciia TAC

CAu tric cia TAC duogc kiém tra boi may
nhidu xa ké D2 st dung birc xa Cu-K, va
phin Ioc Ni c6 budc song A = 0.1542 nm.
Céc phép do khao sat ciu tao phdn tur cua
TAC st dung may quang phd Raman
Horiba Jobin Yvon Lab RAM HR 800
ngudn kich thich 1a laze He—Ne véi budc
song kich thich 1a 632 nm. Hinh thai hoc
cia TAC duogc khao sat st dung kinh hién
vi dién tir quét Hitachi SU 8000 hoat dong
tai dién thé tai 15 kV. Tinh chat vat 1y cua
than hoat tinh ché tao duoc trong bao cao
nay dugc so sanh thém va&i than hoat tinh
thwvong mai (Showa, Japan Industries)
thong qua viéc ghi gian d6 nhidu xa tia X
(XRD) va ph6 Raman.
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2.2. Nghién ciru s hip phu bentazon ciia
TAC bing phwong phap héip phu tinh
*Khdo sdat anh hwong cia pH

Lay cac binh eclen c¢6 dung tich 100mL,
mdi binh chira 0,05g TAC va 25mL dung
dich bentazon (Sigma-Aldrich, 97%) co
ndng do du 1a 98,548 mg/L (dd duoc xac
dinh chinh x4c ndng d6). Dung dung dich
NaOH 0,1M va HC1 0,1M dé diéu chinh pH
cua cac dung dich dén céac gia tri tuong tng
la 1,65; 2,96; 4,52; 5,97; 7,15; 8,54; 9,78;
11,03. Tién hanh lic trén may lic v6i thoi
gian 180 phat, & nhiét dd6 phong (~25°C)
v6i toe dd 200 vong/phut.

*Khdo sdt anh hwong ciia thoi gian

Chuén bi cac eclen ¢6 dung tich 100mL,
cho vao mdi eclen khoang 0,05g TAC va
25mL dung dich bentazon c6 cac ndéng do
dau la 51,481; 75,895; 102,612mg/L (da
duoc xac dinh chinh xéc néng do). Lic déu
trong thoi gian 30, 60, 90, 120, 150, 180,
240, 300 phut, & nhiét d6 phong (~25°C)
v6i toe dd 200 vong/phut.

* Khdo sdt dnh hwéng ciia khoi lwong
TAC

Can TAC vao mdi eclen c6 dung tich
100mL voi khéi lugng lan luot 1a: 0,01g;
0,05g; 0,1g; 0,2g; 0,3g. Cho tiép vao mdi
eclen 25mL dung dich bentazon c6 ndng d6
la 98,653mg/L (da dugc xac dinh chinh xac
ndéng d6) c6 pH = 3.0; thoi gian lic 180
phit, & nhiét d6 phong (~25°C) véi toe do
200 vong/phut.

*Khdo sdat anh hwong ciia nhiét do

Chuén bi 4 binh eclen ¢6 dung tich 100mL,
cho viao mdi eclen 25mL dung dich

bentazon c6 ndng d6 97,82mg/L, c6 pH 1a



3,0 (dd xac dinh chinh xac ndng d¢). St
dung may khudy tir gia nhiét didu chinh
nhiét d6 cia mdi binh twong tmg 1a 23°C,
30°C, 40°C, 50°C (£ 1°C); tiép d6 cho vao
mdi eclen khoang 0,05g TAC, lic trong
thoi gian 180 phut, téc do 200 vong/phut
Nong do trudc va sau khi hap phu cia
bentazon trong dung dich dugc xac dinh
bang phuong phap do quang.

- Dung luong hap phu tinh theo cong thirc:
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Trong d6: V 1a thé tich dung dich (1). m 1a
khéi lugng chit hip phu (g), Co 1a nong do
dung dich ban ddu (mg/l), Cy, 1a ndng do
dung dich khi dat can bang hip phu (mg/l),
q 1a dung luong hip phu tai thoi diém cén
béng (mg/g).

- Dung lugng hap phu cuc dai dugc xac
dinh theo phuong trinh hép phu Langmuir dang
tuyén tinh:.

C 1 1

R
Trong d6: Gue 14 dung luong hip phu cyc dai
(mg/g), b 1a hing s6 Langmuir.
3. KET QUA VA THAO LUAN
3.1. Két qua khio sat dic diém bé mit,
tinh chit vat Iy ciia VLHP
Két qua chup SEM cia bd ché va TAC
dugc trinh bay trong hinh 1, 2. C6 thé nhan
théy, bé mit cia TAC khéac biét rd rét so

v6i ba ché ban dau, cdu trac xop va 10p.
Két qua nay ching t6 TAC c6 kha ning

lam vat liéu hép phuy.

150KV :-:1[\n|\?\ Tom WD 115m
Hinh 1: Hinh théi hoc bé mdt

cua ba che

SUB000 10.0kV 12.7mm x10.0k SE(U)

Hinh 2: Hinh thai hoc bé mat cua TAC

-~ CAC
+ - TAC

Intensity (a.u.)

\

2-theta (degree)

Hinh 3: Gidn d6 nhiéu xa XRD ctia TAC va
than hoat tinh thuong mai (CAC)
Hinh 3 va 4 1a gian d6 nhidu xa XRD va
phé Raman cua than hoat tinh ché tao tir ba
ché (TAC) va than hoat tinh thuong mai
trén thi truong (commercial activated
carbon-CAC). Nhan thiy rang CAC c6 cic
dinh nhidu xa rong xung quanh 23,62° va
43.02°, twong Ung v&i ciu trac cacbon
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graphit [3]. Tuy nhién, & TAC goc 23,62°
bi dich chuyén vé phia bén trai, xung quanh
g6c 20,6°, goc 43.02° bi suy bién hoan toan
va cuong do goc xung quanh dinh 10,5°
lién hé v6i cac lién két oxy hodc khuyét tat
giam 10 rét, chi ra su két tinh t8t hon trong
TAC so v&i CAC. Phé tan xa Raman cia
hai vat liéu déu c6 dinh xung quanh 1590
cm’ twong Gng voi cac dao dong cua dinh
phé dic trung G cuia cdu trac cacbon
graphite [9,10]. Cha y rang dinh phd dic
trung D trong TAC dich di rd rét, tor 1340
cm” (CAC) dich dén 1370 cm™ (TAC) va
ty sb cudng do tin hidu cua dinh D so véi
dinh G giam rd rét, tu Ip/Ig = 1,1 (CAC)
t6i Ip/Ig = 0,6 (TAC) chi ra thanh phan két
tinh cta cu trac graphite nhiéu hon trong
TAC so véi CAC, phu hop voi két qua
XRD trong hinh 4. Tir két qua XRD va
Raman c6 thé cho rang than hoat tinh thu
duoc tir hoat hda ba che béng H,SO, ¢6 ciu
trac gin véi cac tinh thé carbon graphit dang
tim hodc 16p, va kha gin chu trac cia
graphen da 16p [9,10], nhu da dugc chi ra
trong két qua anh SEM trong hinh 2.

Intensity (a.u)

1000 1250 1500 1750 2000
= RN
Kaman snitt(cm )

Hinh 4: Phé Raman ciia TAC va

than hoat tinh thwong mai (CAC)
3.2. Khao sat anh huéng ciia pH
Qu4 trinh hip phu bj anh hudng rat nhiéu
boi pH ciia mdi trudong. Sy thay doi pH cua
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mdi truong din dén su thay dbi vé& ban chét
clia chat bi hép phu, cac nhém chirc bé mit,
thé oxy hoa khir, dang ton tai ctia hop chét
d6. Vi vay, pH ludn 1a yéu t6 dau tién va
quan trong anh hudng t6i tat ca cac qué trinh
xur Iy moéi truong nude hién nay. Viéc xac
dinh dugc khoang pH nhit dinh cho mot qua
trinh nao d6 dé dat hiéu qua cao nhét 1a
khong thé thiéu duge. Hinh 5 cho thiy: Khi
gid tri pH ting thi hidu suit hip phu
bentazon cia TAC giam dan. Piéu nay duoc
giai thich nhu sau: bentazon cé gia tri pKa la
3,3 [8], tai cac gia tri pH 16n hon céc gia tri
pKa, bentazon ton tai chii yéu ¢ dang anion
hay khi gia tri pH tang 1én, mirc d6 phan ly
cia phan tir bentazon tang 1én. Do d6 lam
giam hiéu sudt hip phu cua TAC. Mit khac
& cac gia tri pH cao (16n hon gia tri diém
dang dién) bé mat vat liéu tich dién 4m xuét
hién luc day tinh dién gitra bé mit TAC véi
bentazon ton tai & dang anion. Vi vdy ching
t6i chon gia tri pH = 3,0 cho qué trinh hép
phu bentazon ddi véi TAC, gia tri nay duoc
st dung cho cac thi nghiém tiép theo.
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1,65 2,96 4,52 597 715 8,54 978 11,03 pH

Hinh 5: b6 thi biéu dién sw phu thuoc cua
hiéu sudt hap phu bentazon ciia TAC vio pH
3.3. Khao sat thoi gian dat cAn bing hip
phu
Két qua khao sat anh huéng cia pH dén
kha niang hip phu bentazon dwoc chi ra &
hinh 6.
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Hinh 6: b6 thi biéu dién sw phu thudc cua
hiéu sudt hdp phu bentazon ciia TAC vio
thoi gian
Tt hinh 6 ta thiy cac duong dd thi biéu
dién sy phu thudc cia hiéu suét hép phu
bentazon vao thoi gian khi khdo sat &
nhitng ndng do khac nhau déu cho dang
diéu dd thi nhu nhau. Cu thé la: Trong
khoang thoi gian 30-300 phut, hiéu sut hap
phu bentazon ting trong ddi nhanh tir 30-180
phut va tang theo quy ludt gin nhu tuyén tinh
va dan 6n dinh trong khoang thoi gian 180 -
300 phut. Do vay, chiing t6i chon thdi gian
dat cin bang hip phu la 180 phat voi
bentazon. Két qua ndy dugc sir dung cho cac

thi nghiém tiép theo.

3.4. Khdo sat anh hwéng cia khéi hrong
TAC

Hinh 7 14 d6 thi biéu dién anh huéng cua
khéi lugng ciia TAC dén hiéu suat hip phu
bentazon.
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Hinh 7: Do thi biéu dién anh huéng
ciia khoi lwong TAC dén hiéu sudt hap phu

bentazon

Tir hinh 7 ta thdy khi ting khéi luong TAC
hiéu suit hip phu bentazon ting, dung luong
hip phu giam trong khoang khdi luong vat
liéu hap phu dugc khao sat. Diéu nay co thé li
giai do c6 sy ting cua sd vi tri cac tAm hap
phu. Tuy nhién trong khoang khéi luong
TAC tang tir 0,01- 0,05g, hiéu sudt hip phu
tang nhiéu (tir 46,89% dén 82,73%), con khi
gié trj khéi luong TAC tang tir 0,05 - 0,3g thi
hiéu sudt hip phu ting khong dang ké (tir
82,73% dén 85,35%). Vi vay tbi lga chon
khdi lwong TAC bang 0,05g cho cac nghién
ctru tiép theo dbi voi bentazon.

3.5. Khao sat anh hwéng cia nhiét do

Hes)
8

2% 33 33 k74 TK)

Hinh 8: D6 thi biéu dién sw phu thudc hiéu
sudt hcfp phu vao nhiét do
Két qua dugc chi ra ¢ hinh 8 cho thiy khi
tang nhiét do thi ca hiéu sudt hip phu va dung
luong hip phu déu giam. Piéu ndy ching t6
su hip phu bentazon cia TAC 14 qué trinh téa
nhiét. Vi vy, khi ting nhiét do, cAn bang hap
phu chuyén dich theo chidu nghich tirc lam
tang ndng d6 chat bi hip phu trong dung dich
va din dén lam giam hiéu suét va dung luong
hép phu cta qua trinh hip phu. Diéu nay ciing
cho thiy sy hip phu bentazon trén TAC la
hép phu vat Iy [8].
3.6. Khio sat dung lwong hip phu theo
mé hinh hip phu déng nhiét Langmuir
Chung t6i tién hanh khao sat can bang hip
phu theo mé hinh ding nhiét hip phu
Langmuir. Két qua dwoc thé hién trong cac
hinh 9.
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Hinh 9: Sy phu thuéc C./q vao C,y cua
bentazon
T d thi biéu dién sy phu thudc ciia Cy/q
(g/1) vao Cq (mg/l) dbi v6i bentazon tinh
duogc cac gia tri dung lugng hép phu cuc dai
Qmax V& hdng s6 Langmuir b nhu sau:
Bdng 1: Dung lwong hdp phu cuc dai va

hang so Langmuir

Dung 1 hap ph dai

ung lugng hap phu cuc dai 117,647
Qmax (ME/g)
Hang s6 Langmuir b 0,0354

" Tur cée két qua thuc nghiém cho thiy hé sé

hdi quy tuyén tinh R* > 0,99 cho thiy qua
trinh hip phu bentazon tudn theo md hinh
dang nhiét hip phu Langmuir, hip phu xay ra
trén bé mit TAC 1a hdp phu don 16p va qua
trinh hip phu can bang khi dung lwong hép
phu dat cuc dai.

3.7. Khido sat qua trinh hip phu theo mé
hinh héip phu déng nhiét Freundlich

Két qua dwgc trinh bay & hinh 10.

25, 10g()

24 . (3 *
¥ = 0,3919 + 1,0669
R? = 09404

log(Cch)

0,5 1 16 2 25 3

Hinh 10: D6 thi biéu dién sw phu thuoc lgq

vao 1gC., doi véi sue hdp phu bentazon
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Tir d6 thi su phu thudc cua lgq vao 1gCe
dbi voi sy hip phu bentazon ciia TAC ta xac
dinh duoc:

Bdng 2: Cdc hang sé ciia phuong trinh

Freundlich
k n
11,665 2,552

Mo hinh dang nhiét hap phu Freundlich mo ta
twong dbi chinh x4c su hip phu bentazon ciia

TAC. Piéu nay thé hién qua hé s6 trong quan
R’ cia dudng déng nhiét hip phu bentazon 1a
0,9404. Tuy nhién mé hinh déng nhiét hip phu
Langmuir m ta thich hop hon qua trinh hép
phu bentazon ciia TAC so véi md hinh ding
nhiét hip phu Freundlich. M6 hinh déng nhiét
hip phu Langmuir thudng duoc 4p dung cho
qué trinh hip phu don 16p, tit ca cac tim hip
phu déu & trang thai cin bing va bé mat 1a
ddng nhit, mdi phan tir chi hip phu trén mot
tam xac dinh va cac phan tir bi hép phu doc lap
khéng tuong tic véi nhau. Diéu nay ciing cho
thay su hdp phu bentazon trén TAC 14 hip phu
vét ly xay ra don 16p [8].

4. KET LUAN

- bi budc dau ché tao thanh cong vat liéu
hép phu than hoat tinh tir ba ché

- P3 x4c dinh duoc dic diém bé mat, tinh
chit vat 1y, ciu trac cia TAC qua anh hién
vi dién tr quét, phd Raman va gian dd
nhiéu xa tia X.

- Khao sat dugec mot sd yéu té anh huong
dén kha niang hip phu bentazon ciia TAC
theo phuong phap hip phu tinh cho két qua:
+ Thoi gian dat can bang hap phu 13 180 phut.
+ pH hép phu tbt nhit dbi voi 2,4-D 1a 3,0.

+ Trong khoang khéi lwong vat liéu hép
phu dd khao sat thi khdi luong vat liéu tdi
wu cho su hip phu bentazon 14 0,05¢.

+ Khi ting nhiét do tir 23°C - 50°C thi hiéu
suét hap phu bentazon giam.



- Xac dinh dugc dung lugng hép phu cuc dai
dbi v6i bentazon 1 qua= 117,647 mg/g.

- Tir két qua tinh toan theo mé hinh hip phu
ddng nhiét Langmuir, Freundlich, cho phép
két luan qué trinh hip phu bentazon 1a qua
trinh toa nhiét. Su hép phu bentazon trén
TAC 1a hap phu vat Iy xay ra don 16p.

Viée sir dung TAC dé hap phu bentazon cho
két qua tdt. Cac két qua thu duoc sé 1a co s
cho dinh huéng nghién ctru nhim tng dung
TAC trong viéc xtr Iy ngudn nu6e bi 6 nhidm.

Loi cam on: Nghién cwu nay dwoc tai tro
béi Quy phit trién Khoa hoc va Cong nghé
quoc gia (NAFOSTED) trong dé tai mi sé
103.02_2014.68.

TAI LIEU THAM KHAO

[1]. B3 Tra Huong, Lé Xuan Qué. (2014)
“Nghién ctru hip phu Cr(VI), Ni(Il) bing
vat lidu hip phu oxit tir tinh nano Fe;Oy4
phan tan trén ba che”. Tap chi Hoa hoc, tap
52,56 5A, tr 41-46.

[2]. P& Tra Huong. Lé Xuin Qué, Ping
Vin Thanh. (2014) “Nghién ctru hip phu
mau phdm do hoat tinh DH 120 bang vt
lidu ba che”. Tap chi Héa hoc, tap 52, sb
(6ABC), tr 46-52.

[3]. Rajesh Madhu, Kalimuthu Vijaya
Sankar, Shen-Ming Chen, Ramakrishnan
(2014)
synthesis of activated carbon fromdead

Kalai  Selvan, “Eco-friendly
mango leaves for the ultra high sensitive
detection of toxic heavy metal ions and
energy storage applications”, RSC
Advances, 4, pp 1225-1233.

[4]. S. Senthilkumaar, P.R. Varadarajan, K.
Porkodi, C.V. (2005)
“Adsorptionof methylene blue onto jute

Subbhuraam,

fiber carbon: kinetics and equilibrium
studies”, J. Colloid Interf. Sci. 284, pp 78-82.
[S]. T Celal Durana, Duygu Ozdesa, Ali
Gundogdub, Mustafa Imamogluc, Hasan Basri
Senturk, (2011) “Tea-industry waste activated
carbon, as a novel adsorbent for separation,
preconcentration and speciation of chromium”.
Analytica Chimica Acta , 688, pp 75-83.

[6]. V. Vadivelan, K.V. Kumar, (2005)
“Equilibrium, kinetics, mechanism, and
process designfor the sorption of methylene
blue onto rice hush”, J. Colloid Interf. Sci.
286, pp 90-100.

[7]. Xiaoping Yang, Xiaoning Cui, (2013)
“Adsorption characteristics of Pb(II) on
alkali  treated tea residue”. Water
Resourcesand Industry, 3, pp 1-10.

[8]. J.M. Salmana, V.O. Njokua,b, B.H.
Hameeda; (2011) “Adsorption of pesticides
from aqueous solution onto banana stalk
activated carbon”, Chemical Engineering
Journal, 174, pp 41— 48.

[9] Ferrari, A. C.; Meyer, J. C.; Scardaci,
V.; Casiraghi, C.; Lazzeri, M.; Mauri, F.;
Piscanec, S.; Jiang, D.; Novoselov, K. S.;
Roth, S.; Geim, A. K.: (2006) “Raman
Spectrum of Graphene and Graphene
Layers”. Physical Review Letters, 97,

ppl187-401.
[10] Geng, J.; Kong, B.-S.; Yang, S. B.;
Jung, H.-T. (2010) “Preparation of

graphene relying on porphyrin exfoliation
of graphite”. Chemical Communications,
46, pp 5091-5093.

199



	bien tap.pdf
	q3.pdf
	bien tap.pdf
	Quyen 3 chuan 9-5.pdf
	Muc luc phan 3.pdf

	Muc luc phan 3.pdf



