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NGHIEN CUU KHA NANG HAP PHU Cr(VI) CUA THAN CHE TAO

TU THAN CAY SEN

TOM TAT

Lé Minh Ngoc, Vii Thi Hau"
Truong Pai hoc Su pham - DH Thai Nguyén

Bai bao nay trinh bay cac két qua nghién ctru khao sat kha néng hap Cr(VI) cua than ché tao tir
than cay sen. Cac thi nghiém duogc tién hanh véi cac thong so sau: khdi luong chat hap phu 1a
0,05g; thé tich dung dich Cr(VI): 25 mL; pH = 1 + 2; toc d6 lac: 200 vong/phit; thoi gian dat can
bang hip phu 1a 30 phut & nhiét do phong (25&1%). Trong khoang nhiét d6 khao sat tir 303 +
323K, x4c dinh duogc cac gia tri AG® < 0; AH® = -63,48 kJ/mol ching té qua trinh 1 tr X4y ra va
téa nhiét. Dung lugng hép phu cuc dai & 25°C theo m6 hinh déng nhiét hép phu Langmuir la
76,92 mg/g. Két qua nghién ciru chi ra rang sy hap phu Cr(V1) trén than than sen tuan theo md hinh
ddng hoc biéu kién bac 2 cua Lagegren. Dung lwong hip phu dong tuong Umg voi téc do dong 1,0;
1,5 va 2,0 ml/phut lan luot 1a 13,36; 17,76 va 25 ,88 mg/g. Dung hén hop dung dich HCI (1 -2M) va
H,0, 0,1% dé giai hap thu hdi Cr(VI) cho hi¢u sut tuong dbi cao. Str dung than than sen ché tao

dugc dé hap phu mau nudc thai chira Cr(VI) theo phuong phap hap phu tinh cho két qua tot.
Tw khéa: hap phu tinh, hap phu dong, Cr(VI), than, cdy sen

MO BPAU

Cung véi su phat trién cua nén kinh té, xa hai,
Viét Nam dd va dang phai giai quyét nhirng
van d& vé 6 nhiém moi truong. Than [7] va
than hoat tinh thuong duoc lya chon lam chat
hip phu trong viéc xir Iy ngudén nuéc bi &
nhiém bang phuong phap hap phu boi dién
tich bé mat riéng Ion nén ching cé kha ning
hip phu cao. Than hoat tinh dwgc diéu ché tir
céc nguyén liu c6 nguon goc xenlulozo nhur:
vo dua [1], vo ca phé [5], go Tamarind- mot
loai cay gb & An Do [2], than cay ngd [6], b
che [8]...

Sen 1 loai cay moc rat nhiéu & cac ving nhiét
doi, rat quen thudc véi nguoi dan Viét Nam.
Cac bd phan cua cay sen tir dai sen, hoa sen,
hat sen dén cu sen déu c6 gia tri kinh té cao.
Tuy nhién, sau thu hoach phan than sen
thuong bi vt bo ma khong duogc xur ly, do
khong chi 1a sy lang phi tai nguyén ma con
gdy ra van dé vé sinh moi truong.

Bai bao nay trinh bay cac két qua nghién ciru
hép phu Cr(VI) theo phuong phap hip phu
tinh va hép phu dong sir dung than ché tao tir
than cay sen lam chat hap phu.

THUC NGHIEM

Héa chit va thiét bi nghién ciru

Héa chit:

" Email: vuthihaukhoahoa@gmail.com

K,Cr,0;, diphenylcarbazide, C,HsOH, dung
dich H3PO, 40%, dung dich NaOH 0,1M,; dung
dich HCI; H,0,; dung dich NaCl 0,1M. Tét ca
hoa chit néu trén déu c6 do tinh khiét PA.

Thiét bi nghién ciru: May qghlen, thiét bi ray,
can phan tich 4 s6, may lac, may do pH, tu
say, may do quang UV-Vis 1240.

Ché tao than sen

Chudn bi nguyén liéu

Nguyén liéu duge str dung trong nghién ctru
nay la than cdy sen lay ¢ dam sen thufc xa
Yén Bac, huyén Duy Tién, tinh Ha Nam. Sau
khi 1y v€ nguyén li€u duogc rira sach, say kho
o SO?C trong 12 gid, nghién nhé bang may
nghién dan dung, phan loai hat véi kich thude
d<5mm.

Ché tao than sen

Nguyén liéu chuin bi xong dwgc ngdm trong
dung dich axit HsPO, 40% véi ti 1¢ khoi
luong 1:2 (gam nguyén liéu: gam axit H3POy)
trong 12 gi®, 1am kho, nung & 450°C trong 1
gi0. Sau d6 lam ngudi ¢ nhiét do phong, rua
bang nudc cat dén pH trung tinh, sy kho &
80°C trong 5 gid [3], nghién nho, rdy lay c&
hat 0,1 + 0,5 mm ta thu dugc than than sen.
Quy trinh thwe nghiém va cac thi nghiém
nghién ciru

Quy trinh thuc nghiém

Trong mdi thi nghiém hap phu tinh:
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- Thé tich dung dich Cr(VI): 25 mL véi nong
do xac dinh.

- Lugng chit hip phu: 0,05g

- Thi nghiém duoc tién hénh & nhiét’dé phong
(25 £ 1°C), s dung may lac véi toc do 200
vong/phut.

Trong ’méi thi nghiém hép phu dong: luong
chat hap phu la 0,4g; Néng do dép cﬁal dung
digh Cr(VI): 50,35 mg/l; thé tich lay mau cho
moi lan phan tich 1a 50ml.

Trong mdi thi nghiém giai hap: chét rira giai
14 hon hop HCI ¢6 nong d6 xac dinh va dung
dich H,0; 0,1%; the tich lay mau cho moi lan
phan tich la 10ml.

Cac thi nghiém nghién ciru

+ Khao sat mot s6 yéu t6 anh huong dén qua
trinh hap phu Cr(VI) cua than than sen theo
phuong phap hap phu tinh:

- Anh hudng ctia pH: Cac diéu kién tién hanh
thi nghiém nhu ghi ¢ muc 2.3.1; pH thay doi
tr 1 d,én 7; nong d6 dau: 53,33 mg/L; thoi
gian hap phu: 30 phut.

- Thoi gian dat can bang hép phuy, dong hoc
hap phu: Cac dicu ki¢n tién hanh thi nghi¢m
nhu ghi & muc 2.3.1; QO = 51,25; 197,37;
134,21 mg/L; thoi gian hap phu thay doi tir 5
phut dén 60 phut.

- Anh hudng cua nhiét d6: Cac diéu kién tién
hanh thi nghiém nhu ghi ¢ muc 2.3.1; st dung
gia tri pH, thoi gian t6i wu da xac dinh ¢ thi
nghiém trudc; C, = 50,58 mg/L; cac nhiét do
nghién ctru: 30°C; 40°C;50°C.

- Anh huéng cua nong d6 dau va xdc dinh
dung lugng hap phu cuc dai: Céc di€u kién
tién hanh thi nghiém nhu ghi 6 myc 2.3.1, st
dung gia tri pH va thoi gian toi vu dé xac dinh
¢ thi nghiém trudc; nong do ban dau thay doi
tur 29,12 dén 171,38 mg/L.

+ Thi nghiém hép phu Cr(VI) cta than than
sen theo phuong phap hap phu dong:

- Anh hudng cua tdc do dong: Cac diéu kién
tién hanh thi nghiém nhu ghi ¢ myc 2.3.1v6i
toc do dong nghién ctu: 1,0; 1,5; 2,0 ml/phﬂ}t;
pH cua dung dich Cr(VI) dugc diéu chinh dén
pH toi uu.

- Thi nghiém giai hap phy: Ding hf)n hop
H,O, 0,1% va dl}ng dich HCI cc} nong do
1,0;1,5 va 2,0M deé thuc hién giai hap Cr(VI).
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+ Thi nghiém xt 1i mau nuéc thai thuc chia
Cr(VI): mau nudc thai chia Cr(V1) 13y tai bé
thai cua Nha may X - xin duwoc giau tén- (Ha
Noi) chua qua xur Iy vao hoi 8h30 ngay
10/5/2017. Nudc thai duoc liy va bao quan
theo dung TCVN 4574-88. Thuc hi¢n su hép
phu theo phuong phap hap phuy tinh véi céc
diéu kién tdi wu twong tmg nhu duoc xéc dinh
& trén. Lay dung dich sau hip phu lan mot
tién hanh thi nghiém hap phu lan hai véi than
than sen mai.

Nong d6 Cr(VI) trude va sau hip phu duoc
xac dinh bing phuong phap do mat d6 quang
0 budc song 540 nm.

Hiéu suét hap phu cua qué trinh hip phu dugc
tinh theo cong thic:

H:Co_ct

.100% (1)
0]

Trong d6: H: hiéu suat hap phu (%); C,, Cg:
ndéng do dau va ndéng do tai thoi diém t cua
dung dich Cr(VI) (mg/L).
Dung lugng hip phu cuc dai cua Cr(VI) dugc
xac dinh dua vao viée v& db thi Cey/q = f(Cep)
— phuong trinh hap phu ddng nhiét Langmuir
dang tuyén tinh:

C. _ 1 C,+ 1 @)

0 O 0 max

Trong d6: g, qmax: dung luong hép phu va
dung lugng hap phu cuc dai; Cg: nong do tai
thoi diém can bang cia dung dich Cr(VI); b:
hing sb

Pong hoc qua trinh hap phu duoc xac dinh
theo phuong trinh ddng hoc bac 1 (3) va dong
hoc béc 2 (4) cua Lagergren dang tuyén tinh:

)

log(ge — q) = logge - ——t
9(ge — 0 = logq 2303

t 1 ot

qt kzqe qe
Trong d6: g O¢ dung lugng hip phu cua
Cr(VI) trén than than sen tai thoi diém can
bang va thoi diém t (mg/ 2); kl hang s6 toc do
hép phu bac 1 (phat™); ko: hing s toc d6 hip
phu bac 2

(9. mg™t.phat™); t: thoi gian hap phu (phut).

(4)
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Sy bién thién nang lugng ty do (AG®), entanpi
(AH®) va entropi (AS®) ctia qua trinh hdp phu
duoc tinh toan bang cach st dung cac phuong
trinh sau:

q
Kp=—¢
° ch
AG° AH® AS°
InKy, =- =— +
RT RT R

Trong d6: Kp: hang sb can bang; R: hang s6
khi (R = 8,314 J/mol.K); T: nhiét do (K).
KET QUA VA THAO LUAN

Mot so dic diém bé mit ciia nguyén liéu,
vat liéu hap phu

Két qua xac dinh hinh thai hoc bé mat cua
nguyén li¢u ban dau va cua than than sen dugc
trinh bay ¢ hinh 1.

(5); AG°=—RTIhK,  (6);

(")

IMS-NKL 2.0kV 4.3mm x5.00k SE(M)

Hinh 1. Anh SEM ciia nguyén liéu (a) va than
than sen (b)
Két qua hinh 1 cho thay than than sen ché tao
dugc co6 bé mat xop hon nhiéu so véi nguyén
liéu ban dau.
Dién tich bé mit riéng cua nguyén lidu va
than than sen xac dinh theo phwong phap

BET lan luot 1& 1,38 va 1261,8 m?/g. Nhu
Ve}y, than than sen ché tao duoc co ‘dién tich
bé mat riéng tuong doi 16n va nam trong
khoang dién tich bé mat riéng ctia than hoat
tinh ban trén thi truong (500 — 2500 m#/g).
Két qua xac dinh diém déng dién cua thar; than
sen thu duoc la pI = 3,5. Di€u ndy cho thay khi
pH < pl thi bé mat than tich dién duong, khi pH
> pl thi bé mat than tich dién am.
Khdo sat mot s0 yéu t6 anh hwéng dén qua
trinh hap phu Cr(VD) cia than than sen
theo phwong phap hap phu tinh
Anh hieong ciia pH
Két qua nghién ciru anh huong cua pH dén
dung luong hap phu Cr(VI) cta than than sen
duogc trinh bay ¢ hinh 2.
30 -
25
520
?15 1
0 |
5
0

0 2 4 6 8
pH
Hinh 2. Anh hwéng ciia pH dén dung lwong hap
phu Cr(VI) cua than thdn sen
Két qua hinh 2 cho thiy trong khoang pH tir
1 + 7 da khao sat thi:
Khi pH ting thi dung lugng hap phu giam,
trong khoang pH tir 1+3 dung lwong hip phu
giam cham, khi pH > 4 thi dung luong hap
phu giam nhanh.
Diéu nay cd thé giai thich nhu sau: O pH thip
Cr(VI) ton tai chu yéu ¢ dang HCrO, va
Cr,0,%, do vay xay ra luc hut tinh dién giira
bé mat than than sen tich dién duong va cac
dang ion Cr(VI) tich dién &m nén su hap phu
Cr(VI) xay ra ¢ pH thap la thuan lgi. O pH
cao, dung luong hap phu cua than than sen
dbi voi Cr(VI1) giam 1a do sy canh tranh giira
cac dang ion Cr(VI) tich dién &m véi ion OH
trong dung dich va luc day tinh dién giira bé
mat than than sen tich dién &m vai cdc dang
ion Cr(VI) ciing tich dién am.
Vi vay, dd chon pH = 1 + 2 13 khoang pH tbt
nhét cho sy hap phu cia than than sen ddi véi
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Cr(VI). Két qua nay duoc st dung cho cac
nghién cuu tiép theo.

Anh hieong ciia thoi gian

Két qua nghién ciru anh huong cia thoi gian
dén dung lugng hap phu Cr(VI) cta than than
sen dugc trinh bay ¢ hinh 3.

70
65
60

0 Co=51.25
45
—m—Co=107.37

Co=134.21

q(mglg)
s
(=]

25 —

o 10 20 30 40 50 60 70

Hinh 3. Su phu thugc cia dung hrong hép phu
vao thoi gian doi véi su hap phu Cr(VI) cua than
than sen

Két qua hinh 3 cho thay:

Trong khoang thoi gian khao sat la 60 phit thi
tr 5 = 30 phit dung lugng hap phu tang
nhanh, tir 30 + 60 phut dung lugng hap phu
tang chdm va déan 6n dinh (qua trinh hap phu
da dat can bang).

Do do, lya chon thoi gian hip phy la 30 phat
de tién hanh cac nghién ctru tiép theo.

Tu két, qua nghién ctru anh hudng cua thoi
gian hap phu, ching t6i tién hanh nghién ciru
dong hoc qua trinh hap phu Cr(VI) theo 2 mod
hinh dong hoc hap phu bac 1 va bac 2. Két
qua dugc chi ra ¢ hinh 4 va bang 1.

Két qua trén hinh 4 va bang 1 cho thdy, hé sd
trong quan R? tinh theo md hinh dong hoc
hap phu béc 2 déi véi Cr(VI) déu cao hon so
véi mO hinh ddng hoc hap phu bac 1; Mat

khac, gia tri dung lwong hip phu cén bing
tuong Uing tinh theo m6 hinh ddng hoc béc 2
(Gear = 25,91 mg/g; 51,02 va 65,36 mg/g) gin
véi gia tri xac dinh theo thuc nghiém hon (qe
= 25,54 mg/lg — tng Co = 51,25 mg/l; g =
49,29 mg/g — tng Co, = 107,37 mg/l; ge =
63,16 mg/g — ung Co = 134,21 mg/1). Do vay
qua trinh hip phy Cr(VI) trén than than sen
phtt hop v&i mé hinh dong hoc hap phu bac 2
cua Lagergren.

1.50 4
y=-0.031x+ 1.044

(@
R? = 0.962
1.00 1 y=-0.035x + 1.045
) R? = 0.988
_ 050
g . ¥=-0.082x + 0.948
£ o000 . ‘ &  R2=0.991
g 10 20 30 40
= 050 - *

. *Co(51.25)
-1.00 | ECo(107.37)
150 ] Co(134.21)

Théi gian, phut
2.50 oY = 0.038x +0.025
(b) - R? = 0.999
2.00 r y=0.019x + 0.028
R? = 0.999
150 ad y=0.015x + 0.020
g e _m R:=0.999
1.00 =
i tiq (51.25
i - .
0.50 ‘/-“ '! Al )
e = mt/q (107.37
0.00 & . : : af !
s} 20 40 60

t/q (134.21)
Thé&i gian, phat
Hinh 4. Béng hoc hap phu biéu kién bdc 1 (a) va
biéu kién bdc 2 (b) dang tuyén tinh cia than théan
sen doi véi Cr(VI)
Anh huong ciia nhiét d@o
Két qua nghién cru anh huéng cia nhiét do
den dung lugng va hiéu suat hap phu Cr(VI)
cua than thén sen dugc trinh bay ¢ bang 2.

Bang 1. Cdc tham sé trong mé hinh déng hoc hdp phu ciia Lagergren

Pong hoc bac 1 Pong hoc bac 2
Co 2 Geal k, (phat™ (mqe/ ) R? Geal k 1 phat?
51,25 0,962 11,08 0,0743 25,54 0,999 25,91 0,0578
107,37 0,988 11,10 0,0832 49,29 0,999 51,02 0,0133
134,21 0,991 8,84 0,1915 63,16 0,999 65,36 0,0116

Bang 2. Su phu thudc dung heong va hiéu sudt hap phu Cr(VI) cia than than sen vao nhiét do

T(K) Co (mg/L) Ce (Mmg/L) q (mg/9) H (%)
303 25,25 99,84
313 50,58 25,23 99,75
323 25,10 99,25

Két qua bang 2 cho thay trong khoang nhiét do khao sat tir 303 dén 323K khi nhiét do ting thi
dung lugng va hiéu suat hap phu Cr(VI) cta than than sen déu giam. Tur cac ket qua thu dugc dua
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vao cac phuong trinh ctia nhiét dong luc hoc tinh dugc cac thong s6 nhiét dong. Két qua dugc chi
ra trong bang 3.
Bang 3. Cdc thong s6 nhiét dong doi véi qud trinh hap phu Cr(VI) cia than than sen

C,(mg/L) UT(KH InKp AG° (kJ/mol)  AH° (kJ/mol) AS° (kd/mol.K)
0,0033 5,76 -14,50
50,58 0,0032 5,31 -13,81 -63,48 -0,16
0,0031 4,19 -11,25

Két qua bang 3 cho thay: Gia tri ning luong tu do (AG®) thu dugc ¢ gia tri am chung t6 qua
trinh hap phu Cr(VI) cua than than sen 1a qua trinh ty xay ra; gia tri bién thién nang lugng entanpi
(AH®) ¢6 gia tri Am cho thay qua trinh hap phu la qua trinh toa nhiét.
Anh hieong ciia néng dé Cr(VI) ban dau va xdc dinh dung hrong hdp phu cuwc dai
Két qua duoc trinh bay & bang 4.

Bang 4. Anh hwéng ciia nong @6 Cr(VI) ban ddu dén kha ndng hdap phu ciia than than sen

Co (mg/L) Ceb (mg/L) q (mg/g) H (%) Cuw/q (g/L)
29,12 0,16 14,48 99,44 0,011
51,01 0,26 25,37 99,49 0,010
79,83 0,52 39,66 99,35 0,013
101,22 2,28 49,47 97,75 0,046
119,56 5,91 56,82 95,05 0,104
151,33 16,99 67,17 88,77 0,253
171,38 21,10 75,14 87,69 0,281

Céc két quéd thuyc nghiém ¢ bang 2 da ching
to hiéu suat hap phu giam, dung lugng hap
phu cua than than sen ting khi ndng do dau
Cr(VI) tang. Piéu nay 1a hoan toan phu hop
véi quy luat.

Ciing tir cac két qua thuc nghiém nay, dua
vao phuong trinh dang nhiét hép phu
Langmuir dang tuyén tinh (hinh 5) ta tinh
dugc dung luong hdp phu cuc dai cia than
than sen ddi voi Cr(VI) 1a 76,92 mg/g. Kha
nang hap phu Cr(VI) ctia than ché tao duoc 1a
cao hon so véi than hoat tinh ché tao dugc tir
14 phi lao (Qmax=17,2 mg/g) [4]; va cting cao
hon so v6i than hoat tinh ché tao duogc tir gb
Tamarind (6 An Do) hoat héa bing kém
clorua (gmax=28,02 mg/g) [2].

0.4 - y=0.013x+0.012
03 R? = 0.992

0.0 5.0 10.0 15.0 20.0 25.0
Cch (mg/L)

Hinh 5. Duong ddng nhiét hap phu Langmuir dang
tuyén tinh ciia than than sen doi véi Cr(VI)

Két qua khdo sat khd ndng tich logi va thu
hoi Cr(V1) bang phwong phdp hap phu déng
trén cgt

Két qua khao sat danh hweng cua téc dé dong
Két qua dugc trinh bay ¢ hinh 6.

35

25 ——
= 1.0 mli/phut

—_— =
1.5 ml/phut

C(mg/1}
o

2 ml/phat

v

o re " ! . . )

100 200 300 400 500 600
Vv (ml)

Hinh 6. Anh hueong ciia téc dp dong dén kha néng

hap phu Cr(VI) cua than than sen
Trong khoang téc do dong khao séat 1,0; 1,5;
2,0 (ml/phat) khi téc do dong cang cham thi
nong do Cr(VI) xuét hién & 15i ra cot hap phu
cang thap. Piéu nay c6 thé dugc giai thich
nhu sau: khi téc d6 dong cham thoi gian tiép
xuc cua Cr(VI) va than than sen 16n hon so
vé6i khi tdc do dong nhanh, do d6 luong ion
kim loai bi giir lai trén bé mat than nhiéu hon.
Dung luong hap phu dong Cr(VI) cua than
than sen dwoc chi ra & bang 5.
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Bang 5. S phu thuge dung lirong hdp phu déng vao toc dé dong

Toc do dong (mL/phat)

10 15 2,0

Dung lugng q(mg/g)

13,36

17,76 25,88

Két qua giai hdp thu hoi Cr(VI)
Két qua dugc trinh bay & bang 6 va hinh 7.

Bang 6. Két qua gidi hap Cr(VI) trén than sen g vdi nong dé axit HCI khdc nhau

Cocrviyy = 50,35 (mg/l)

S$6 1an cho dung Thé tich dung dich

Nong dé axit HCI giai hap (M)

dich qua c{t qua cot V(ml) Cc=10 Cc=15 Cc=20
Nong dé thoat (mg/l)
1 10 48,08 39,5 62,28
2 20 9,70 31,25 8,00
3 30 8,75 4,25 7,75
4 40 5,50 3,98 5,72
5 50 5,09 3,50 2,82
6 60 2,75 3,00 2,40

70
60
50
40

‘ ——
20 c(1,0)
——C(1,5)
20 \ C(2.0)
10 ) '
20 40 60

C(mg/L)

0 1
[s] 80

V(mL)

Hinh 7. Anh huong cia nong dg axit HCI dén sy
giai hap Cr(V1) trén than than sen

Céc két qua thyc nghiém cho thay dung dung
dich HCI dé giai hap thu hoi Cr(VI) cho hi¢u
qua tuong doi cao. Phan Ion lugng ion kim
loai bi hap phu duoc giai hap ¢ 2,3 thé tich
dau tién. Trong khoang nong d¢ axit HCI
khao sat: 1,0M; 1,5M; 2,0M, khi néng d6 axit
HCI cang lon thi lugng ion Cr(VI) giai hap
dugc cang nhiéu.

Két qua xir ly miu nwéc thai chira Cr(VI)
theo phwong phap hap phu tinh
Két qua duoc trinh bay & bang 7.

Bang 7. Két qua xir Iy Cr(VI) trong nuéc thai
Co chl Hl chz HZ
(mg/l) (mgll) (%) (mg/l) (%)
19,52 0,48 97,54 0,00 100
Cc,bl, Cepo: Nong do can bang cua Cr(VI) sau lan

hap phy thi nhat, thr hai. o

H;, Hy: Hiéu suat hap phu sau lan hap phu tha
nhat, tht hai.

Tir két qua thuc nghiém cho thay, sau khi hip
phu hai 1an bang than than sen méi, thi nong
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d6 con lai cuaa Cr(VI) trong dung dich da
giam xudng dén gia tri cho phép ddi véi nuéc
thai cong nghiép d6 vao cac vuc nudc ding
dé sinh hoat theo QCVN 24: 2011.

KET LUAN

Pi ché tao dugc than tir than cay sen va xac
dinh dugc dién tich bé mat riéng, hinh thai
hoc bé mit cua nguyén li€u ban dau va cua
than ché tao dugc. Sy hép phu Cr(VI) cua than
ché tao tir than cdy sen di dugc nghién ctru
dudi cac diéu kién thi nghiém khac nhau. Két
qué thu dugc theo phuong phap hap phu tinh:

- pH tét nhat cho sy hdp phu cia than than
sen ddi voi Cr(VI) 1a 1+2.

- Thoi gian dat can bang hdp phu cua than
than sen ddi voi Cr(VI) 1a 30 pht.

- Khi ting nhiét d6 tur 30+50°C (£1°C) thi hiéu
suat hip phu giam; cac tinh toan nhiét dong
cho thdy qué trinh hap phu Cr(VI) trén than
than sen la qué trinh tu xay ra va toa nhiét.

- Theo md hinh dang nhiét hip phu Langmuir
xac dinh dwoc dung luong hip phu cuc dai cua
than than sen ddi v6i Cr(VI) 1a 76,92 mg/g.

- Sy hip phu Cr(V1) trén than than sen tuan theo
quy luat dong hoc biéu kién bac 2 Lagergren.
Két qua thu dugc theo phuong phap hip phu dong:
- Khi téc do dong cham, kha ning tach loai
Cr(VI) cua than than sen tot hon so véi khi
tbc d6 dong nhanh; dd xac dinh dwoc dung
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lwong hip phu dong ung véi 03 toc do dong
khac nhau.

- Khi tang ndng d6 axit thi luong ion giai hap
dugc tang. Hau hét lugng ion bi hap phu duoc
giai hap & 2 thé tich dau.

Sau khi hap phu hai 1an miu nuéc thai thuc
c6 chtra Cr(V1) bing than than sen méi theo
phuong phap hap phu tinh, nong d6 Cr(VI) da
dat tiéu chuan cho phép ddi voi nuéc thai 46
vao cac khu vuc liy nuée cung cap cho sinh
hoat theo QCVN 24: 2011/BTNMT.
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STUDY ON ADSORPTION CAPACITY OF Cr(VI) ON CARBON

DERIVED FROM LOTUS STALKS

Vu Thi Hau", Le Minh Ngoc
University of Education - TNU

This paper focus on the adsorption of Cr(VI) in aqueous solution on carbon derived from lotus
stalks. The experiments were conducted using the following parameters: absorbent mass is 0.05g;
the volume solution is 25mL; shaking speed is 200 rounds/minute; equilibrium time is 30 minutes
at room temperature (25+1°C); pH is 1.0 — 2.0.In the temperature range of 303 - 323K, the values
of AG® < 0; AH® = -63.48 kJ/mol implicates that the process is self-inflicted and exothermic.
Maximum adsorption capacity is calculated by the Langmuir isothermal model. Maximum
adsorption capacity was found as 76.92 mg/g at 25°C. The result indicates that, the adsorption of
Cr(VI) on the carbon lotus followed Lagergren's second-order apparent kinetic model. Moving
capacity corresponds to the flow rate of 1.0; 1.5 and 2.0 ml/min of 13.36; 17.76 and 25.88 mg/g,
respectively. Mixture of HCI (1 - 2M) and H,0, 0.1% solution was used to recover Cr (VI) with
high effective elution. Using the carbon derived from lotus stalks to adsorb the wastewater
containing Cr (V1) by static adsorption method for good results.

Key words: dynamic adsorption, static adsorption, Cr(VI), carbon, lotus stalks
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