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NGHIEN CUU KHA NANG TAI SINH CUA SETHUU CO
CHONG NHOM TRONG QUA TRINH XU LY PHAM XANH
TRUC TIEP DB - 53

Nguyén Thi Anh Tuyét
Truong Pai hoc Tai nguyén va Moi truong Ha Noi
Tém tit
Sau khi bién tinh bentonite bang benzyl hexadecyl dlmelyl amoni clorua
(BHDDMA) va ion kim logi nhém, vt liéu cé kha ndng hdp phu chat hitu co rdt cao.
Neu thdi triec tiép ra moi truong, chmh logi vat liéu trén gy é nhiém méi trieong thir
cdp. Véi nghién civu nay, tde gia tién hanh nghién cieu kha nang tdi sinh ciia vt liéu
sét hitu co chong nhém bang phwo’ng phdap oxi héa voi tac nhan xic tac H,0,30% o
diéu kién thuong, phan iing dwoc tién hanh theo mé phong ciia thiét bi phan ung gian
doan. Két qua ciia nghién ciru cho thdy rang vt liéu sét hitu co chong nhém cé kha
nang hap phu tét hop chdt DB - 53, ngay cd khi tdi sinh lan thir 4 van cho khd nang
hdp phu DB - 53 rit tot.
Tiur khoa: Sét hiru co chéng nhom; Vat liéu tai sinh; Phd héng ngoai.
Abstract

Research on regeneration ability of organic Al - pillared clays in the direct
treatment with Blue DB - 53

After Bentonite being combined with benzyl hexadecyl dimethyl ammonium
chloride (BHDDMA) and Aluminum metal ion, this material has great ability to adsorb
organic matter. If it is discharged directly into the environment, it causes the secondary
environmental pollution environment. This study researched on the regeneration ability
of organic Al - pillared clays by oxidation method with 30% H O, catalyst under normal
conditions, the reaction is conducted according to the simulation of interrupt reaction
equipment. The results of the study showed that organic Al - pillared clays material
has good adsorption capacity of DB - 53 compound, even when the 4™ regeneration
still gives good absorption capacity of DB - 53.

Keywords: Organic Al - pillared clays; Regeneration material; Infrared
spectroscopy.

1. Mé diu song ngan (A > 254 nm) xur 1y duoc 99% 2
- clophenol hip phu bi phan huy trong thoi
gian 160 phut. Nam 2002, Nhom tac gia
[2] da ’nghié,n cuu sir dung H,O, tai sinh
sét chong sat trong qua trinh xur 1y loai
b6 4 - nitrophenol rét tét véi ti 16 3 mol
H,0,/1 mol 4 - nitrophenol. Nam 2003,
Nhoém tac gia [3] da nghién ctru danh gia
hiéu suat ciia chét xuc tac hidro peroxit toi
qua trinh hap thy nudc thai chira hop chét

Nhom tac gia [1] da nghién ctu st phenol véi két qua loai bo 87,9% chat hiru
dung TiO, dé tai sinh sét hitu co v6i bude  co & pH= 5, nhiét d6 50°C trong thoi gian

Trong vai nam tré lai day, mbi quan tim
ngay cang tang do lugng nudc thai cia nganh
cong nghiép ngay cang 16n c6 chira cac chat
htru co doc hai, tac dong ti€u cuc dén hé sinh
thai va nhan loai. Hang loat phuong phap
duoc dua ra dé loai bo cac chat gy 6 nhiém
mdi truong thir cip trong d6 c6 phuong phap
oxi hoa co sir dung chét xtic tac.
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180 phut va dic biét cau tric cla vat ligu
khong thay doi.

Tai Viét Nam, Nhom tac gia [4] da
nghién ctru dénh gia cho thiy hoat tinh
quang hoéa xtc tac cua TiO, t6t nhat trong
phan trng phan huy axit organe 10.

V6i nhiéu phuong phap tai sinh vat
liéu sét chong hiru co di dugc nghién ctu
o trén. Trong do, phuong phap st dung tac
nhan hoa hoc hodc tdc nhan c6 su phu tro
cta anh sang hoac nhiét trong qua trinh tai
sinh. Céc tac nhan ¢ trén giup qua trinh tai
sinh dat hi¢u qua nhanh hon trong tho1 gian
khong qua dai. Trong bai b4o nay, tac gia
tién hanh tai sinh bang phuong phap oxi
hoa, v6i tac nhan oxi hoa H,0, 30% o dieu
kién thuong. Phan rng dugc tién hanh theo
md phong ciia thiét bi phan mg gian doan.

2. Thuc nghiém
2.1. Héa chit
Bentonit su dung trong nghién

ctru ndy duoc san xudt ¢ Thanh Hoa.
Benzyl hexadecyl dimetyl amoni clorua (

©/\|{|»CH2(CH2)14CH3 Ccl
{ "CH
HaC CHs 99%)

mua tir Sigma - Aldrich. Cac hoa chat khac
nhu DB - 53 (95%), etanol (C,H,OH 98%)),
axit sunfuric (H,SO, 98%), dung dich dém
amoni (NH,”/NH,), nhom clorua (AICL,),
natri hidroxit (NaOH) va Hydropeoxit
30% (H,0,) déu mua tir Trung Qudc.

2.2. Ché tao vit liéu tdi sinh

Diéu ché dung dich chéng: Liy 50
ml dung dich AICI, vao cdc diéu nhiét &
65°C trong vong mot gio. Nho tu tir 100
ml dung dich NaOH vao véi tde do 0,5
ml/phut. Dung dich duogc gia hoa tai nhiét
d6 phong trong 18 gid dé ngudi [5].

Quy trinh tong hop vat liéu sét hitu
co chéng nhom [6]:

Cho 10g sét vao nudc tao huyén phu.

Nghién cuu

Nho tir tir dung dich chéng nhém vao
huyén phu véi tbe do 2 ml/phat. Khudy
hon hop tai nhiét d6 phong trong 12 gid
va gilt qua dém. Loc rira bang nudc dé
loai hét ion Cl. Lam kho & 80°C. Nung
400°C trong thoi gian 3 gio. Nghién nho,
thu duoc sét chéng nhom.

Diéu ché sét hitu co chéng nhom: Hoa
tan 1 gam sét chéng nhém vao 50 ml H,0,
trong coc chiu nhi¢t. Biéu chinh hon hop
thu duoc 6 pH =9, gia nhiét & 65°C trong 2
gid. Tiép d6, hoa tan mudi benzyl hexadecyl
dimetyl amoni clorua véi luong xac dinh
trong ancol etylic 98 %, thu duoc hon hop.
Nho tir tir hdn hop nay vao huyén phu cua
sét chong nhom, tién hanh phan tng & 65°C
trong 3 gid. Ngimg cap nhiét va dé gia hoa
qua dém ¢ nhi¢t do phong. Loc, rira b:?mg
nudc nong & 45 - 55°C cho tdi khi loai bo
hoén toan ion CI-. Say kho va nghién min ta
thu duoc sét hiru co chdng nhom.

Diéu ché vat liéu tai sinh: Léy 10
g vat li¢u da bao hoa hép phu, duoc loc
va sdy ¢ 65°C, nghién min cho vao céc,
thém nude téi thé tich 500 ml, tién hanh
khudy voi toc d6 400 vong/phit trong
thoi gian 2 gio. Thém lwong H O, theo
ti 1€ thich hop [2]. Tién hanh loc, thu hoi
vat liéu, séy va nghién min. Xac dinh ciu
trac ddc trung cua vat lidu bang phuong
phap phd hong ngoai (IR). C6 thé nghién
ctru kha niang tai sinh nhiéu lan theo
phuong phap trén.

2.3. Thi nghiém hdp phu DB - 53
(Direct blue 53)

Pham xanh truc tiép DB - 53 (Direct
blue 53) thudc loai hop chit phenol c6
cong thuec C,, H N Na O S

3404 N6 e 1494
NH, OH

OH  NH;
NaOgs, N=N .\'=.\C SO;Na
CH CH,

S0yNa S0;Na
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Qué trinh hép phu dwogc tién hanh
theo phuong thirc gian doan. Lay 100 ml
DB - 53 ndng d¢ tir 0 dén 1000 mg/l cho
vao binh nén dung tich 250 ml, sau do
thém 0,1 g vat liéu hap phu va khudy lién
tuc trong mot thoi gian xac dinh dé dat
can bang hap phu. Nong do DB - 53 duoc
xéac dinh ddi voi phﬁn nudc loc.

2.4. Phuwong phap phdn tich

bac trung vat li¢u hép phu dugc
khao st bang phwong phap nhidu xa tia
X ghi trén may ADVANCE - Bruker, phd
hdng ngoai do trén may Nicolet Magna -
IR Spectrometer, phuong phap phan tich
nhi¢t do trén may Shimadzu DTA - 50H.
Néng do DB - 53 duoc xac dinh bé“lng
phuong phap so mau trén may UV - VIS
Novaspec II.

3. Két qua va thao luin

3.1. Ddc trung cua vt liéu sét hitu
co chéng nhom

Sau khi ché tao thanh cong sét hitu
co chdng nhom véi két qua [7]:

- Khao sat thong sd bé mit dic trung
cta sét hitu co chdng nhém c6 khoang
cach 16p 1a 17A, xuat hién cac nhoém chirc
amin bac 4 trén vat liéu hép phu.

- Khao sat cac yéu to anh hudng toi
kha nang hap phu DB - 53 cta sét hiru co
chéng nhom.

+ pH t6i vu: 2

+ Thoi gian hdp phy: 100 phut

- Dung lugng hip phu cuc dai: 714 mg/g.

3.2. Khdo sat kha ndang tdai sinh ciia
sét hitu co chong nhém

a) Khao sat ti l¢ H,O/ 1 gam Vit
lieu (VL)

Theo quy trinh 2.2, tac gia tién hanh
khao sat ti 1€ H,O,/ 1 gam VL thay d6i tir
1:1; 3:1; 6:1; 9:1 d€ phan huy hét lugng
DB - 53.

Bang 1. Két qud khao sat ti ¢ H,0 /1 gam VL va thoi gian phéin hiiy DB - 53

TilgV,,,/1g VL Thoi gian phén hity hét DB - 53 (gio) % DB - 53 bi phan huy
1:1 128 65%
3:1 58,75 68%
6:1 49 90%
9:1 80 70%

Tl bang trén, tic gia nhan thay ti 18
H,O,/1 gam V’L la6:1co ké‘E qua phan hf}y
DB - 53 t6t nhat. Trong cac lan tai sinh tiép
theo, thém ti 1€ H O/ 1 gam VL la 6:1.

b) Khao sat kha nang tdi sinh cua
vat liéu

Trong nghién ctru ndy, tac gia tién
hanh tai sinh vat liéu 4 1an, sau mdi lan
tai sinh xac dinh dac trung cua vat li¢u
bang phuong phap phd IR va sir dung vat
liéu tai sinh (VLTS) hip phu DB - 53 theo
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mo hinh hdp phu dang nhiét Langmuir.
Phuong trinh hap phu c6 dang:
K, C,

q:q’”“"'lJrKa.Cf

q: Dung lugng hép phu tai thoi diém
khao sat
q,,. Dung luong hap phu cuc dai
~ C,: Nong do chat b hap phy tai thoi
diém dat can bang hap phu
K Héng 5O
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Hinh 4: Pho IR ciia VLTS 3

Két qua thuc nghiém trén cho
thy, cac peak dao dong, dic trung cho
BHDDMA gin vao vat liéu van con dic
trung cho dao dong - CH, va - CH, trong
ankyl (2853 - 2925 cm™) va - CN trong
amin bac 4 (1466 - 1470 cm™) sau 4 lan
tai sinh. Ngoai ra con céac pic khac dac
trung cho bentonit nhu: dam phd bién
dang Si - O trong tir di¢n SiO, (420 - 470

Wavenuntes (o)

Hinh 3: Phé IR ciia VLTS 2

1036.90

Hinh 5: Phé IR ciia VLTS 4

cm™), dam phd dic trung cho lién két
Al - O trong bat dién AL O, nam trong
ving 815 cm”!, nhém OH- trong mang
lu6i ndm trong vung 3436 - 3440 cm’!
[8]. Sau 4 lan tai sinh vat liéu chat hiru
co BHDDMA duogc chén vao bentonit
khong bi mét di.
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Bing 2. Két qua khdo sdt khd ning hip phu DB - 53 ciia VLTS

VLTS q max (mg/g) R’ % hap phu so vo véi VL ban dau
Ban dau 714 0,9993
VLTS 1 385 0,9939 54%
VLTS 2 370 0,994 51,82%
VLTS 3 357 0,977 50%
VLTS 4 385 0,95 54%

M6 hinh hip phu dang nhiét
Langmuir mé ta kha tot kha nang hap phu
DB - 53 cua vt liéu sau cac lan tai sinh
v6i dung lwong hip phu cuc dai rat cao, ti
1¢ % hap phu DB - 53 so véi vat liéu ban
dau > 50%.

4. Két luan

Vat liéu sét hiru co chéng nhom co
kha nang hap phu tét hop chit DB - 53,
ngay ca khi tai sinh 1an th&t 4 van cho kha
ning hip phu DB - 53 rit tét. Dic biét,
trén phd hong ngoai van con cic dao
dong dic trung cho lién két hiru co trong
amin bic 4 BHDDMA, cho thiy kha ning
t6n tai BHDDMA sau khi tai sinh bang
phuong phép oxi hoa. Tur két qua trén
mo ra hudng str dung ngudn nguyén lidu
bentonite s&n co tai Viét Nam dé tao ra vt
liéu c6 kha nang hip phu va xir 1y t6t hop
chat DB - 53 ciing nhu cac chat hiru co
gy 6 nhiém ngudn nudc.
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