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SUMMARY

THE INVESTIGATION OF METHYLENE BLUE ADSORPTION CAPACITY
OF ORGANOCLAYS SYNTHESIS FROM INDIA BENTONITE WITH
PROPYLTRIPHENYLPHOSPHONIUM BROMIDE

Organoclays synthesized from Indian bentonite (bent-A) and propyltriphenylphosphonium bromide
(PTPB) according to [2] has been studied for its effect on methylene blue adsorption capacity
compared to bent-A due to some of its factors. The results show that, under the survey conditions: time
to reach adsorption equilibrium is 90 minutes (bent-A) and 60 minutes (organoclays); The amount of
adsorbent which is 0.05 grams gives the largest adsorption capacity and stable adsorption
performance. The methylene blue adsorption process of bent-A and modulated organoclays described
by the Langmuir adsorption isothermal model, which has determined that the maximum absorption
capacity of bent-A and organoclays is 28.09 mg/g and 384.60 mg/g respectively and Langmuir constant
is: 0.012 and 0.021, respectively. Therefor synthetic organoclays has much better ability to adsorb
methylene blue than bent-A.
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1. MO PAU Sét hitu co tong hop o didu kién toi wu tir
Hién nay, cac nganh cong nghiép phat trién bentonit An D6 va propyltriphenyl phophoni
manh, bén canh nhitng thanh tyu dat duoc, xa bromua (PTPB) da duoc nghién ciu mot sb
hoi dang phai d6i mét v6i 6 nhiém moi trudng dic diém cau trac [2]. Két qua cho thiy véi
boi cac chat hiru co khé phan huy sinh hoc khoang cach doo1 16n sét hiru co tong hop c6
(phenol va cac dan xudt, thuéc nhudém...). Co kha ning hap phuy tét cac hop chét hitu co co
rat nhiéu vat liéu da dwoc nghién ctu str dung kich thudc 16n. Vi vay chiing toi da nghién ctru
dé xu 1y, hép phu cac hop chét hitu co, nhung kha nang hép phu xanh metylen cta vat li€u
céc vat liéu nay bi han ché boi kich thuéc mao tong hop, hi vong sét hitu co s& c6 kha ning
quan nho dan dén khong phat huy dwoc tac duoc tng dung xir Iy 6 nhiém chit hitu co trong
dung khi hép phu céc phan tir phirc tap, cong moi truong nuac.

kénh [1], [2]. Hién nay, cic nha khoa hoc trén 2. THUC NGHIEM

thé gidi va trong nuéc da va dang nghién ctru 2.1. Héa chét, thiét bi

viéc sir dung bentonit bién tinh ¢6 cdu tric 16p Hoa chét: Bentonit An D¢ (bent-A) c6 thanh phan
va khoén% cach giita cac 16p 16n dé khic phuc chinh 1a SiO, (53,44%), ALO; (16,12%), Fe;05
nhugc diém trén cia than hoat tinh va zeolit (13,65%), MgO (2,84%), CaO (1,28%),K,0
(51, [6], [7], [8]. (0,27%) va Na,O (2,31%). T4c nhan hitu co héa 14
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propyltriphenylphotphoni bromua (PTPB) c6
cong thue phan tr CyH»PBr (M = 371g/mol),
hing Sigma-Aldrich. Cac héa chét khac: HCI,
NaOH, AgNOs (P.A). Xanh metylen: cong thirc
phan to C;HisN3SCl (M=373,9 g/mol) (Trung
Quéc).

Thiét bi: Cac mau dung dich dugc do b?mg
may do quang Serial A110245 04275UV-1700
tai khoa Hoa hoc, Truong Pai hoc Su pham,
DPai hoc Thai Nguyén.

2.2. Khio sat mot s6 yéu té anh hwéng dén
kha ning hip phu xanh metylen ciia bent-A
va sét hiru co diéu ché

Xay dung dwong chudn ciia xanh metylen: Liy
0,05 gam xanh metylen pha véi nuée rdi cho
vao binh dinh m@c 1000ml dé dwoc xanh
metylen c6 nong do 50mg/l. Sau do6 tiép tuc
pha thanh cac dung dich co néng d6 14n luot 1a:
0,5mg/l, Img/l, 1,5mg/l, 2mg/1, 2,5mg/1, 4mg/1,
6mg/l, 8mg/l, 9mg/l, 10mg/l. Do do hép thu
quang cta xanh metylen & budc song 663 nm.
Khdo sat thoi gian dat cdn bang hdp phu:
Chuan bi 6 binh tam gidc c6 dung tich
100ml,cho vao binh 0,05gam bentonit va 50ml
dung dich xanh metylen c6 ndng do ban dau
50mg/l. Cac mau dugc lic déu trong khoang
thoi gian 1an luot 1a: 15, 30, 45, 60, 90, 100
phut & nhiét d6 phong. Sau d6 dem mau li tam
dé loai bo chét rin, xac dinh ndng do xanh
metylen con lai sau moi khoang thoi gian trén.
Tién hanh twong ty nhu trén thay bent-A bing
sét hitu co diéu ché.

Khdo sdt anh hwong ciia khoi lwong: Chuén bi
7 binh tam giac c¢6 dung tich 100ml, cho vao
binh khdi luong bentonit 1an luot 1a: 0,01g,
0,02g; 0,03g; 0,05g; 0,06g; 0,08g; 0,10g va
50ml dung dich xanh metylen c6 ndng d ban
dau 50mg/l. Cac miu dugc lic déu cing
khoang thoi gian 90 phut ¢ nhiét do phong.
Sau d6 dem mau li tim dé loai bo chat rin, xac
dinh néng d6 xanh metylen con lai sau moi
khoang thoi gian trén. Tién hanh twong tu nhu
trén thay bent- A bang sét hitu co diéu ché
nhung lac trong khoang thoi gian 60 phut.
Khdo sat anh hwong cia nong d¢ xanh
metylen: Chuén bi 8 binh tam giac c6 dung tich
100ml, cho vao mdi binh 0,05 gam bentonit va
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50ml dung dich xanh metylen & cac nong do
ban dau 1an luot 1a: 50mg/l; 100mg/1; 150mg/l;
200mg/l;  250mg/l;  300mg/l;  350mg/l;
400mg/1; 450mg/l. Cac mau duogc lic déu cing
khoang thoi gian 90 phit ¢ nhiét d§ phong.
Sau d6 dem mAu li tam dé loai bo chat rin, xac
dinh néng d6 xanh metylen con lai sau mdi
khoang thoi gian trén. Tién hanh twong tw nhu
trén thay bent-A bang sét hiru co diéu ché véi
ndng d6 ban dau cta xanh metylen l1an luot 1a:
51,50ml;  101,50ml; 150,50ml; 198,80ml;
250,50ml; 302,00ml; 349,50ml; 403,00ml va
lic trong khoang thoi gian 60 phiit.

3. KET QUA VA THAO LUAN

3.1. Xay dung dwong chuin caa xanh
metylen

Céch tién hanh xdy dung duong chuin cua
xanh metylen dugc thuc hién theo quy trinh
muc 2.2.
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Hinh 1. Puong chudn ciia xanh metylen

Tir hinh 1 ¢6 thé thy rang, trong khoang nong
d6 khao sat do hép thu quang phu thudc tuyén
tinh vao ndng d6 xanh metylen. Vay phuong
trinh duong chudn xac dinh ndng d6 xanh
metylen c6 dang:

y =0,1557x -0,0232 v6i R* = 0,9983

3.2. Khdo sat thoi gian dat cAn bing hip
phu

Céch tién hanh khao sat thoi gian dat can bang
hap phu xanh metylen ciia bent-A va sét hiru
co dugc trinh bay ¢ phan 2.2. Két qua duoc chi
ra bang 1.

Trong khoang thoi gian khao sat tr 15 + 100
phut, dung luong hap phy xanh metylen cua
bent-A va sét hitu co déu tang theo thoi gian.
Dung lugng hip phu xanh metylen ddi véi sét



hitu co (tang tr 25,26 + 31,49mg/g) cao hon on dinh. Do d6, trong cac nghién ctru tiép

nhiéu so voi bent-A (tir 1,61+ 8,66mg/g). theo chiing t6i chon thdi gian dat can bang
Dbi vai sét hitu co sau 60 phit dung luong hép phu xanh metylen ctia sét hitu co 1a 60
hap phu da dan 6n dinh nhung ddi v6i bent- phat va cua bent-A 1a 90 phut.

A sau 90 phit dung luong hap phu méi dan

Bang 1. Sw phu thudc ciia dung leong va hiéu sudt hap phu vao thoi gian

Méu Thai gian (phut) Ci(mg/) C (mg/) q (mg/g) H (%)
15 50 48,40 1,61 3,21
30 50 46,94 3,06 6,12
45 50 44,07 5,93 11,86
Bent-A 60 50 42,44 7,56 15,12
90 50 41,44 8,56 17,12
100 50 41,34 8,66 17,32
15 50 24,74 25,26 50,52
30 50 21,09 28,91 57,82
Sét hitu o 45 50 20,09 29,92 59,83
60 50 18,56 31,44 62,88
90 50 18,55 31,46 62,91
100 50 18,52 31,49 62,97
3.3. Khio sat anh hwong cia khoi lwong vat liéu dugc trinh bay ¢ phan 2.2. Két qua
bent-A va sét hitu co dugc chi ra ¢ bang 2.

Céch tién hanh khao sat anh huong khdi lwong

Bang 2. Anh huong ciia khoi heong bent-A, sét hitu co' dén dung hrong va hiéu sudt hap phu xanh metylen

Maiu Khdi lwong (g) Ci(mg/l) Cr(mg/l) q (mg/g) H (%)
0,01 50 46,41 17,95 7,18
0,02 50 45,19 12,03 9,62
0,03 50 44,11 9,82 11,79
Bent-A 0,05 50 41,47 8,53 17,06
0,06 50 41,27 7,28 17,46
0,08 50 41,06 5,59 17,89
0,10 50 40,74 4,63 18,53
0,01 50 37,95 60,23 24,09
0,02 50 27,48 56,29 45,03
0,03 50 23,70 43,83 52,59
Sét hiru co 0,05 50 18,61 31,39 62,78
0,06 50 18,88 25,94 62,25
0,08 50 18,72 19,55 62,56
0,10 50 19,09 15,45 61,81
Trong khoang khéi lwong khao sat, khi ting Didu nay c6 thé giai thich la khi ting khdi
khéi lugng vat li€u thi hi¢u sudt hép phu xanh lugng vat liéu héip phuy, s€ lam tang dién tich bé
metylen ting va dung luong hip phu giam. mat hap phu do d6 dung lwong hip phu giam
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va hiéu suit hip phy ting. Tuy nhién khi khéi
lwong vat liéu hap phu tang tir 0,01 gam = 0,05
gam thi higu sudt hdp phu ting manh nhung
khi khéi lugng vat liu tang tir 0,06 gam + 0,10
gam thi hiéu suét hip phy thay d6i khong nhiéu
va tuong dbi 6n dinh (qua trinh hip phu da dat

Do vay ching toi lya chon khéi lugng cua
bent-A, sét hitu co 1a 0,05 gam dé tién hanh
céc khao sat tiép theo.

3.4. Khio sat danh hwéng ciia nong d9 xanh
metylen

Céch tién hanh khao sat anh huong cta ndng

can bang). d6 xanh metylen dugc trinh bay & phan 2.2.
Két qua duoc chi ra ¢ bang 3.
Bang 3. Anh hwong nong do dau cia xanh metylen dén dung leong
va hiéu sudt hdp phu ciia sét hitu co
Mau Ci(mg/l) Cr(mg/l) q(mg/g) Ci/q (g/1) H (%)
50,00 41,22 8,78 4,69 17,56
100,00 85,44 14,56 5,87 14,56
150,00 133,37 16,64 8,02 11,09
Bent-A 200,00 181,26 18,74 9,67 9,37
250,00 229,83 20,18 11,39 8,07
300,00 278,52 21,48 12,97 7,16
350,00 327,64 22,37 14,65 6,39
400,00 377,36 22,64 16,67 5,66
51,50 6,75 44,75 0,15 86,90
101,50 14,41 87,09 0,17 85,80
150,50 22,35 128,15 0,17 85,15
198,80 34,43 164,37 0,21 82,68
Sét hiru co 250,50 50,73 199,77 0,25 79,75
302,00 70,52 231,48 0,30 76,65
349,50 92,23 257,27 0,36 73,61
403,00 120,21 282,79 0,43 70,17
450,00 156,87 293,13 0,54 65,14

Két qua bang 3 cho thay trong khoang nong do
khao sat, khi ting ndng d6 diu cia xanh
metylen thi dung luong hdp phuy ting, con hiéu
sudt hap phu giam. Diéu nay phu hop véi Iy
thuyét.

3.5. Khio sit dung lwong hip phu xanh
metylen theo md hinh ding nhiét hip phu
Langmuir

Tir két qua & bang 3 dudng hap phu dang nhiét
Langmuir cta bent-A va sét hitu co dugc chi ra
trén cac hinh 2; hinh 3; hinh 4 va hinh 5.
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Hinh 5. Su phy thuéc ciia C/q vao Crdoi voi
sw hdp phu xanh metylen ciia sét hitu co

Tir phwong trinh tuyén tinh Langmuir hinh 3
va hinh 5 chung t6i tinh dugc cac thong sb can
béng hap phu nhu sau:
Gid tri dung heong hdp phu cuwe dai va hang sé
Langmuir b ciia bent-A va sét hitu co diéu ché

x Bent- Sét hiru
Mau
Aa co
Dung luwgng hip phu | 28,09 384,60
cuc dai gmax (Mg/g)
Hing s6 Langmuir (b) | 0,012 0,021
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Céc két qua thyc nghiém cho thdy mé hinh
déng nhiét hép phu Langmuir mo6 ta kha tdt su
hap phuy ciia bent-A va sét hitu co ddi v6i xanh
metylen, diéu nay duogc thé hién qua hé 6 hoi
qui clia cac phuong trinh kha cao déu 16n hon
0,99.

Bent-A sau khi dugc bién tinh bang mudi
photphoni bac bdn tao sét hitu co co6 kha
ning hip xanh metylen tét hon nhiéu so véi
bent-A khi chua bién tinh. Piéu d6 dugc thé
hién qua dung luong hip phu cuc dai cua
sét hitu co rit cao (qmax= 384,60 mg/g), con
clia bent-A thip (qmx=28,09 mg/g). Tir gia tri
b, tinh dugc cho thay qua trinh hap phu cia sét
hitu co dbi véi xanh metylen 1a thuan loi.

4. KET LUAN

Sét hitu co tong hop tir bentonit An P9 va
propyltriphenyl phophoni bromua (PTPB) theo
[2] d3 dwoc nghién ciru mot sé yéu t6 anh
huong dén kha ning hap phu xanh metylen so
v6i bent-A. Két qua cho thdy trong diéu kién
khéo sat: thoi gian dat can bang hép phu 90
phiit (bent-A) va 60 phut (sét hiru co); khdi
luong vét li€u hép phu bé‘mg 0,05 gam thi dung
luong hdp phu 16n nhit va higu suat hip phu
6n dinh.

Qué trinh hip phu xanh metylen cua bent-A va
sét hitu co mo ta theo mé hinh dang nhiét hap
phu Langmuir da xac dinh dugc dung luong
hép phu cuc dai ctia bent-A va sét hitru co lan
luot 14 28,09 mg/g va 384,60 mg/g va hing sb
Langmuir (b) tuong tng la: 0,012 va 0,021.
Nhu véy sét hiru co tong hop co kha ning hép
phu xanh metylen tot hon rat nhidu so véi bent-
A.
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