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The adsorption of methylene blue (MB) from aqueous solution was
carried out by using hydrogel CMC/AA. Hydrogels were synthesized
by grafting acrylic acid (AA) onto carboxymethyl cellulose (CMC)
using direct radiation grafting technique. The factors affecting the gel
content and swelling behavior of the hydrogel were investigated. The
result indicated that gel content of prepared hydrogel obtained
maximum at the radiation dose of 30 kGy and increased with increased
concentration of CMC. The swelling properties of hydrogels decreased
with increased radiation dose. Fourier transform infrared spectroscopy
(FTIR) and scanning electron microscopy (SEM) were used to
characterize the structure of the hydrogel. The influence of various
experimental factors such as contact time, initial dye concentration and
pH of dye solution was investigated. Maximum MB removal was
observed at pH 8.0 and contact time of 150 min. In addition, the
adsorption data fit well the Langmuir adsorption model with the
maximum sorption capacity of 114.94 mg/g, and followed the pseudo-
second-order Kinetics.
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Kha nang hap phu xanh methylen (MB) trong dung dich nuéc cua
hydrogel CMC/AA di duoc nghién ctu. Hydrogel téng hop tir acid
acrylic (AA) va carboxymethyl cellulose (CMC) sur dung ky thuat ghép
birc xa. Cac yéu td anh huéng t6i ham luong gel tao thanh va do truong
cua hydrogel da dwoc khao sat. Két qua chi ra rang, ham luong gel cao
nhat thu dugc & liéu chiéu 30 kGy va ting khi ting ham lwgng CMC.
Két qua ciing cho thay do trwong cua hydrogel giam khi ting liéu chiéu
xa. Cac dic trung cua vat ligu dugc phan tich bang phd hong ngoai
Fourier (FTIR) va kinh hién vi dién tir quét (SEM). Anh huéng cua thoi
gian tiép xitc, nong d¢ va pH dung dich da dugc khao sat. Két qua cho
thdy kha ning hip phu MB ti da dat dugc & pH 8,0 va thoi gian tiép
xuc 1a 150 phat. Sy hap phu MB cua hydrogel tuan theo mo hinh hap
phu Langmuir véi dung lwong ti da dat 114,94 mg/g va phi hop V6i
mo hinh dong hoc bac hai.
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1. Gigi thigu

O nhidm thudc nhudm 13 mot trong nhimg tac dong nguy hai ddi voi méi truong ciing nhu con
ngudi, vi nd duoc thiét ké dé chdng lai sy phan hay theo thoi gian va khong phan hity sinh hoc
nén viéc tiép xtic véi anh sang mit troi, nudc, xa phong, chat oxy héa hay cac quy trinh xir 1y
nuéc thai thong thuong khong thé d& dang loai b duoc ching [1], [2]. Xanh metylen (MB) la
mat loai thudc nhuom cation. N6 dugc st dung trong nhiéu linh vuc khac nhau nhu y hoc, sinh
hoc va hoa hoc [3]. Mic du ¢6 nhiéu céng dung hiru ich nhung MB ciing ¢6 nhing tac dong cd
hai ddi voi con ngudi va méi trudng do kha ning hoa tan trong nudc ciia nd. MB duge xem nhur
mot tac nhan gay dot bién gen va bi nghi ngo la chat nhugm gay ung thur [4].

Céc qua trinh vat 1y - héa hoc dé loai bo thudc nhuém khoi nuéc bao gom qua trinh oxy hoa,
phan huy quang hoa, tham thau nguoc, hap phu, tach mang va dong tu. Mdi phuong phap nay
déu c6 nhitng wu va nhuoc diém riéng [5], [6]. Trong do, hap phu 12 mét trong nhitng phuong
phap hiéu qua dé loai bo thudc nhuém khoi ngudn nude thai. Cac chat hip phu duoc sir dung
rong rii bao gom vat lidu carbonate, dat sét, zeolit, vat liéu tong hop, vat lidu nano va vat lidu
polyme. Cellulose 1a loai polyme sinh hoc déi dao, 12 ngudn nguyén liéu thd ¢6 sdn voi chi phi
thp, trong d6 carboxy methyl cellulose (CMC) 1a dan xuét cellulose dang duoc (ng dung rong
rii do ¢6 ciu tric doc dao, kha niang phan huy sinh hoc va khong doc hai véi moéi truong [7].
Viéc ghép thém axit acrylic (AA) 1én mach CMC nhim tao ra cac lién két chéo gop phan lam
tang kha ning treong nd, hinh thanh thém cac vi tri hap phu c6 chirc ning nhu mot chat trao doi
ion ciing nhur cai thién mot s6 tinh chat co hoc ciia CMC [8].

Cong nghé birc xa da duoc sir dung dé san xuat vat liéu polymer do c¢é cac wu diém vuot troi
nhu tao ra san pham vai do tinh khiét va hiéu suat cao, toc d6 phan tng nhanh, khong can sir
dung chit khoi mao phan tng [9]. Hién nay da c6 cac cong bd lién quan dén viéc sir dung
hydrogel tir CMC va AA dé xir Iy mot s6 loai thudc nhudm ciing nhu cac ion kim loai [10], [11].
Vi vy, muc tiéu chinh ctia nghién ctru 1a tng hop hydrogel dira trén CMC va AA bang ky thuat
birc xa dung dé hap phu chit mau MB nham goép phan khang dinh kha ning tng dung da dang
trong viéc xu 1y cac chat gay 6 nhidm caa vat lisu CMC/AA.

2. Phuong phap nghién ciru
2.1. Héa chit thi nghiém

Cachoxyl methyl cellulose (99%), axit acrylic (99,5%), xanh metylen. T4t ca hoa chit néu trén
déu c6 do tinh khiét chuan phan tich, xuat xi Trung Qudc.

2.2. Piéu ché hydrogel bang ky thudt ghép birc xa

Chuan bi cac dung dich CMC vei nﬁ)ng do 1%, 3%, 5% va 7% (w/v) bang cach hoa tan CMC
trong nudc cat, khuay déu bang may khuay co véi toe do 500 vong/phut. Dung dich dugc khudy
lién tyc trong 3 gio. Tiép theo, thém tir tr mot lugng AA vao dé dat ti 16 CMC:AA (w/w) 1a 1:1.
Khudy déu bang may khudy co véi téc do 500 vong/phat trong 60 phat. H3n hop sau khi khudy
dugc chia nho vao cac tai nhya polyetylen sau d6 chiéu xa trén thiét bi chiéu xa Gamma
Chamber 5000 & khoang liéu xa 10-40 kGy. Mau sau khi chiéu xa dugc say kho & 40 °C dén khoi
luong khong ddi va xac dinh cac dic trung tinh chét.

2.3. Xdc dinh cdc dic trung tinh chit ciia hydrogel

Ham lugng gel tao thanh dugce xac dinh bang cach ngam cac mau hydrogel kho trong nuéc cat
trong 3 gio, ldy ra va rira bang nudc néng dé loai bo phan hoa tan, sau do say kho chan khong
dén khdi luong khong d6i & nhiét do 40 °C. MAu sau khi sdy kho dwoc nghién nho, bao quan
trong cac tai PE. Cac mau hydrogel sau khi tinh sach s& dugc str dung dé kiém tra cac dic trung
tinh chat.

Ham lwong gel tao thanh dwoc tinh toan theo cong thirc sau:
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Gel (%) = % <100 (1)

Trong d6 Wy va Wy lan luot 1a cac khdi mau kho sau va trude khi chiét.
b6 truong nude bao hoa cia vat liéu dugc tinh theo cong thire:
W.- W,

Wo

Trong d6 W, va W, 1a khi luong cua vat liéu truong va kho twong Gng.

Quang phd FT-IR dugc do bang may JASCO FT-IR 6300 (Jasco, Nhat Ban), trong pham vi
400-4000 cm™. o hap thy duoc do bang may quang phé UV 1240 (Shimadzu, Nhat Ban).
buong chuén xanh methylene dugc xay dung tur cac néng d6 0,5; 1; 2; 4, 6 mg/LL va tai budc
song cyc dai Ame= 665 nM. Anh SEM ciia mau vat ligu dugc do bang thiét bj JSM-6510LV
(JOEL, Japan) ¢ 15 kV. Xt ly s liéu thyc nghiem: Ket qua danh gia va xtr ly s6 liéu bang phan
mém SPSS 16.0. Str dung phan tich phwong sai mot yéu té vai muc tin cay 1a 95% (p < 0,05).

)

Do truong =

2.4. Khdo sdt dnh hwong ciia pH va thoi gian dén khd nang hdp phu MB ciia vit liéu

Can lén luot mdi 1an 0,1g vat liéu da tinh sach cho vao 8 binh tam gidc co chira 100 mL dung
dich MB ndng d% 100 mg/L, ding NH,OH va HCl loang diéu chinh pH lan luot 14 3, 4, 5, 6, 7, 8,
9, 10. Dung dich dugc khudy trén may khudy tir v6i toc d6 250 vong/phit trong 150 phut. Dung
dich sau d6 dem di loc va xac dinh nong do6 MB con lai trong dung dich bang may UV-Vis dé
khao sat anh huong cua pH dén kha nang hap thy MB.

Can 0,1 g vat liéu da tinh sach cho vao binh tam giac c¢6 chira 100 mL dung dich MB ndng do
100 mg/L. Dung dich dugc khudy trén may khudy tir véi toc d6 250 vong/phut, thoi gian khuay
lan luot 1a 30, 60, 90, 120, 150, 180 va 240 phut. Dung dich sau d6 dem di loc va xdc dinh nong
d6 MB con lai trong dung dich biang may UV-Vis dé khao sat anh huéng cia thoi gian 1én kha
nang hap thu MB.

2.5. Xdc dinh dung lwong hdp phu ciia vit liéu

Can 1an luot mdi 14n 0,1 g vat li€u da tinh sach cho vao 6 binh tam giac c6 chira 100 mL dung
dich MB véi cac néng do 50, 100, 150, 200, 300, 500 mg/L. Khudy trén may khudy tir v6i toc do
khudy 1a 250 vong/phiit trong 150 phut. Dung dich sau d6 dem di loc va xac dinh nong d6 MB
con lai trong dung dich bang may UV-Vis. Dung luong hap phu dugc tinh theo cong thirc:

(CO' Ce)-V
. ©

Trong d6: q. 1a lwong MB bi hap phu (mg/g), C, 1a nong d6 MB ban dau trong dung dich
(mg/L), Ce 12 ndng 46 MB con lai trong dung dich (mg/L), W 14 khdi lugng chat hip thu da ding
(9), V thé tich dung dich (L).

2.6. Xdy dung cdc mé hinh hap phu dding nhiét va dpng hoc hdp phu

M5 hinh dang nhiét Langmuir gia sir rang sy hap phu ion kim loai dugc xay ra trén bé mét cua
chat hap phu don 16p (monolayer), ¢ day khong c6 sy twong tac gitra cac ion bi hap phy, khi d6
phuong trinh tuyén tinh c6 dang:

C. C. 1
==ty 4)
9 9m  9n K

‘Trong dé: g (mg/g): do hap phu bang luong chat tan bi hip phu boi mot don vi khéi luong
chat hap phu ¢ trang thai can bang, K hang sb hap phu Langmuir, C, (mg/L): nong d6 cua chat
tan trong pha 10ng & trang thai can bang.

Mo hinh dang nhiét Freundlich 1a mét phuong phap khac dugc sir dung dé mo ta sy hap phu
da 16p va bé mat khong dong nhat cia vat ligu hap phu. Phuong trinh Freundlich & dang tuyén
tinh duoc viét lai la:
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Inge = INK + - InC, (5)
Dung db thi Ing. phu thudc InCe, tir d6, xac dinh dugc hang sé hip phu Ke va sé mii n trong
phuong trinh Freundlich. ) )
Trong nghién ctru nay xay dyng cac md hinh dong hoc hap phu véi dang phuong trinh tuyen
tinh cua Mo hinh biéu kién bac nhat 1a:
o In (de — ) = In () — Ky t (6)
Mo hinh biéu kién bac hai la:
t _ t o 1 @)
. 4 9 ko q \ . :
Trong do: Qe va g |§m lugt 1a dung lugng ’hap phu tai thoi diém can bang va tai thc‘riﬂdiém’ t
(mg/g), k; 1a hang so toc do bac nhat biéu kién (L/gidy), k, 1a hang so toc do bac hai biéu kien
(g/mg.giay).

3. Két qua va ban luin

3.1. Anh hwong ciia lidu xa va ham liwong CMC tdi ham lwong gel tao thanh

_ Ham luwgng gel cua vit liéu D§ truong cua vit liéu
2 100 15
Eﬁ 90 u 1% gg —e— 10 kGy
o 80 ./h A3% E‘) 10 —— 20 kGy
I = T h
S 60 /__. *T% 5
E 50 a

40 0

(a) 10 5 20, 30 40 50 500, . 1000 1500 2000

iéu chiéu (kGy) (b) Thoi gian (phut)

Hinh 1. Khdo sdt ham lwong gel () theo liéu chiéu xa va dé trwong (b) ciia vt liéu theo thoi gian chiéu xa

Anh huong cua lidu xa va ham lugng CMC dén ham luong gel tao thanh duoc trinh bay &
Hinh la. Cy thé trong khoang liéu xa tir 10-30 kGy ham luong gel tao thanh ting dan, dat 91,96%
tai liéu xa 30 kGy ddi véi mau hydrogel c6 ham lugng CMC 1a 5%. Khi ting liéu Xa 1én 40 kGy
ham lugng gel tao thanh suy giam chi con 89,57%. Két qua ciing cho thiy khi ting ham luong
CMC thi ham lugng gel tang theo nhung khi ham lugng CMC I6n hon 5% thi ham lugng gel tao
thanh cé su suy giam.

Khi lidu xa va ham luong CMC c6 trong miu cang cao thi mac d6 hinh thanh lién két ngang
trong phan tir cang nhiéu do d6 mic do hinh thanh gel 16n hon. Tuy nhién, khi ¢ khoang liéu xa
trén 30 kGy murc d9 hinh thanh gel bao hoa va co dau hi¢u suy giam. Nguyén nhan c6 thé 1a do &
khoang liéu xa nay, qua trinh khau mach bac xa va cit mach buc xa hydrogel xay ra ddng thoi
VvGi mirc d6 khac nhau dan dén ham luong gel tao thanh bi han ché va co thé suy giam. Bén canh
d6 khi ham lugng CMC c6 trong mau qua cao lam ting ¢ nhét cua dung dich ciing dan t&i han
ché kha nang hinh thanh céc lién két ngang.

3.2. Anh hwong ciia liéu xa dén dé trwong nwéc cia vit ligu hydrogel theo théi gian

Anh huong cua liéu xa dén d6 truong nude cua vat liéu c6 ham luong CMC 5% theo thoi gian
dugc trinh bay trén Hinh 1b. Két qua khao st cho thiy, do truong nudc cua vat liéu ting theo
thoi gian va dat trang thai bdo hoa sau 360 phit. Cu thé do truong nudc bio hoa cua vat liu
chiéu xa & 10; 20; 30 va 40 kGy lan luot 14 12,4; 9,5; 8,6 va 7,1 1an. Diéu nay duoc giai thich 1a
do khi chiéu xa & liéu cao muc d6 khau mach cang 16n va 1am han ché kha ning thim nhap cua
phan tir nude, dan dén lam giam d6 truong cua vat ligu.
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Dua vao cac két qua vé ham luong gel va do truong da dua ra, chung t6i quyét dinh chon
vat lieu hydrogel c6 ham lugng CMC la 5%, liéu chicu 30 kGy dé tien hanh cho cac thi nghiém
tiép theo.

3.3. Cdc dic trung tinh chdt ciia vt liéu hydrogel
3.3.1. Phé héng ngogi

O phd hdng ngoai ciia CMC ta thay ¢6 dinh hap thy & 3336 cm™ dic trung cho dao dong kéo
dai cua nhom —OH Pbinh ¢ 2892 cm™ dal dién cho cdc nhom —CHz kéo dai khong ddi Xuang.
Ngoai ra, mot s6 dinh dic trung khac trong ving 1350-1450 cm™ 1a do sy bién dang di xing
ctia cac nhom CH,—O—CH,. Cac dinh kéo dai cia nhom —CH,OH va dao dong xoén cua CH, lan
luot xuat hién & 1093 va 1032 cm™*. Céc dai yéu & khoang 772 cm™ 1a do sy gidn vong va bién
dang vong cua cac lién két a-D-(1-4) va o-D-(1-6) (Hinh 2) [12], [13].

TR T

L L H"ﬁ / ."\L e,
#.M" AT

L]
|
A

CMCIAA

1830.758 cmt—E

—
—

700 em-1
A
814 cm-1—==

cmMC

—_—

1185.043 om 1= 157757 o
e

1365.355 em- 13643

2780.848 om
1840.722 em-
1594 842 cm-1

T

2695.593 cm-1;

3529.498 om-1—=E3336. 248 ca-1

-0.2F

1438 63643005 +-em-1

1234.219 cm-14238:0d0-cm-

148332 DT

o4l

05 1 1 L L L L L L L L L L L 1 L L
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600
‘Wavenumber [cm-1]

Hinh 2. Phé hong ngoai ciia CMC va CMC/AA

Trén phd hong ngoai cia CMC/AA, mét dinh hap thu méi xuét higén & 1726 cm™ do 1a do lién
két C=0 cta nhém cacboxylic c6 trong AA. Cudng dd lién két hydro cia CMC da dugc tang 1én
do c6 su ghép mach voi AA duoc chi ra tir dai hip thu rat rong & 3329 cm™. Biéu nay c6 thé giai
thich do sy hinh thanh lién két hydro gitta cac nhém cacboxylic va véi nhém hydroxyl ctia phan
tr CMC. Mot s6 dinh & 1594 cm™ (nhoém —COO kéo dai khong déi xtng), 1482 cm™ (C—H ubn)
va 1410 cm™ (nhom —COO kéo dai ddi xing) co su chuyén dich nho so véi phd CMC ban dau.
Trén co s& phd IR co thé chi ra rang su tuong tac gitra CMC va AA dugc tao ra thong qua sy
hinh thanh lién két hydro. Su hién dién cua lién két C=0 trong phd FTIR cua chat hap phu
CMC/AA da xac nhan viéc ghép thanh cong AA vao CMC [11], [12], [14].

Hinh 3. Anh SEM ciia CMC Hinh 4. Anh SEM ciia CMC/AA
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3.3.2. Anh SEM ciia CMC va CMC/AA

Két qua chup anh SEM & Hinh 3 cho thdy CMC c6 bé mit kha bang phang, it xop hodc khong
x6p. Tuy nhién sau khi tién hanh ghép AA bang ky thuat birc xa 1én phan tir CMC & Hinh 4 cho
thay bé mat cua vat lidu ghép tré nén thd rap va xdp hon rat nhicu. Piéu nay cho thdy AA di
dugc ghép thanh cong 1én mach CMC.

3.4. Khdo sdt khd néing hdp phu MB cia vt ligu hydrogel
3.4.1. Anh huong cia pH dén kha ndng hap phu cia vat liéu

Anh hwéng ciaa pH Anh huéng ciia thoi gian tiép xic
° 100
2 90 ) =
2 (a) O e = 90 (b)
- ® =
2 5% s ¢ =580
2204 23
E- Edl e E\E/ 70
@ 75 % 60
= =
a 3 > pH 7 o a O Tnoi §h phay 2%

Hinh 5. Anh hirong ciia pH (a) va thoi gian (b) dén kha ndng hdp thu cia vt liéu

Anh huéng cia pH dén kha nang hip phu MB cua vat liéu trong khoang pH 3-10 dugc trinh
bay trong Hinh 5a. Két qua khao sat cho thdy khi pH ting trong khoang tir 3-8 thi dung lwong hap
phu MB cua vat liéu ting, nhung khi tiép tuc ting pH > 8 thi dung luong hap phu cua vat ligu
giam. C6 thé giai thich rang khi & pH < 8 c6 sy gia tang ion H' trén bé mat chat hap phu, trong
dung dich xay ra sy hip phu canh tranh giita ion H* va cation MB lam giam dung lugng hap phu
cua vat liéu. Nguoc lai khi pH > 8 thi ¢6 sy canh tranh hip phu gitra ion OH dién ra trén bé mit
chat hap phuy va trong dung méi, 1am giam kha nang hap phu cia hydrogel.

3.4.2. Anh huong cua thoi gian dén kha nang hap phu cia vt lidu

Anh huong cua thoi gian dén kha ning hap phu MB ciia vat ligu duoc chi ra trong Hinh 5b,
Cu the, dung lugng hap phu MB cua vat li¢u sau 150 phut la 91,46 mg/g. Ket qua cho thay dung
luong hap phu cua vt li¢u tang theo thoi gian va dat trang thai bao hoa ¢ 150 phut. Hanh vi nay
1a do trong giai doan dau, mot so luong Ién’céc vi trf hoat dong con trong c6 san dé hap phu, con
tai thoi diem can bang, toan bo cac tdm hap phu trén bé mat vat lieu da bi chiém va phan ung
hap phu - giai hap phu xay ra lam giam dung lugng hap phu cua vat liéu.

3.5. Dung lwong hdp phu cia vit ligu CMC/AA
_ Trén co s¢ cac ﬁiéu kién thoi gian, pH t6i uu da tim duoc, tién hanh qua trinh hap phu VoI
nong do MB ban dau khac nhau. Cac dir liéu hap phu phan tich theo mé hinh dang nhiét hap phu

Langmuir va Freundlich. Dang tuyén tinh ciia phuong trinh Langmuir va Freundlich dwoc biéu
dién trong Hinh 6.

M5 hinh Langmuir @) 50 M0 hinh Freundlich (b)
40 1 y=0,0087x + 0,019 o ® o o
® R? = 0,9987 45 °
S 20 ]
3 £40 o y =0,1431x + 4,0322
R? = 0,7462
0,0 35
0 Ce 200 400 0 2 Ince 4 6

Hinh 6. Dang tuyén tinh ciia phicong trinh Langmuir (a) va Freudlich (b)
d6i véi sy hap phu MB cua vt liéu hydrogel
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Céc dir lieu duoc phéan tich theo mo hinh dang nhiét Langmuir va md hinh dang nhiét
Freundlich duoc thé hién trong Bang 1. Dung lwong hap phu cuc dai ey tinh theo mé hinh
Langmuir 1 114,94 mg/g, sy hap phu MB cua vat liéu hydrogel phii hop véi mé hinh Langmuir
hon so v&i md hinh Freundlich do hé s twong quan cta nd cao hon (0,9987 > 0,7462), do d6 co
thé gia st rang sy hap phu MB cua vt lidu xay ra trén bé mat cia chat hip phu don 16p, ning
lwong hap phu trén cac trung tim 1a nhu nhau.

Bang 1. Cdc tham sé dang nhiét theo mé hinh Langmuir va mé hinh Freundlich

Mo hinh Langmuir Mo hinh Freundlich
R* Gmax (MY/Q) K, (L/mg) R* n K: (mg/g)
0,9987 114,94 0,458 0,7462 6,99 56,385

3.6. Péng hoc hip phu ciia vt ligu CMC/AA

Tir cac két qua nghién ctu anh huong kha ning hap thu MB cua vat lidu theo thoi gian, mo
hinh dong hoc bac 1 va mé hinh déng hoc bac 2 dugc xac 1ap trong Hinh 7.

4 M4 hinh dgng hoc béc 1 003 M5 hinh dong hoc béc 2
(@) (b)

3
2 002
g2 g
£ Y e 001 y = 0,0095x + 0,1615

’ R?=10,9979
0 -
0 50 100 150 0 100 200 300
Thoi gian (phut) Thoi gian (phiit)

Hinh 7. M6 hinh dong hoc bdc 1 (a) va mé hinh dong hoc bac 2 (b)
doi véi sy hap phu MB cua vdt liéu hydrogel

Két qua tinh toan trong Bang 2 cho thay hé sb twong quan R? trong cac phwong trinh dong hoc
dang tuyén tinh cua vat liéu 1a kha 16n (R? > 0,94). Gia tri R? cia md hinh dong hoc bac 2 16n
hon so véi mé hinh dong hoc bac 1 dbi véi qua trinh hip thu MB cua vat liéu hydrogel. Mit
khac, so sanh gi trj dung luong hap phu tai thoi diém can bang (g.) tinh theo md hinh va theo
thuc nghiém cua vat lidu, ta thiy ¢, theo mé hinh dong hoc bac 2 sat véi cac gia tri thuc nghiém
hon. Piéu nay chimng to sy hap thu MB caa vat lieu CMC-AA phu hop véi mé hinh dong hoc bac
2 hon so v&i md hinh dong hoc bac 1. )

Bang 2. Cac tham so trong mé hinh dong hoc bdc 1 va bac 2

M6 hinh bac 1 M hinh bac 2
R, de (Mg/g) K R, de (Mg/g) K
0,949 77,21 0,0259 0,9979 105,26 6,218

4. Kétluan

Vit liéu hydrogel CMC/AA duoc tong hop thanh cong bang ky thuat ghép birc xa trong
khoang liéu xa 10-40 kGy, ham luong gel tao thanh phu thude vao liéu xa va ham lugng CMC,
cao nhat dat 91,96%. Két qua phan tich FT-IR va SEM cho thay sy hinh thanh lién két thong qua
cac nhom chuc co trong mach CMC va AA. Céac yéu td anh huong dén kha ning hap phu cua
hydrogel nhu pH, thoi gian, nong d6 MB ban dau da duoc nghién ctru. Sy hap phy xanh metylen
clia vét liéu tuan theo mo hinh hép phu dang nhiét Langmuir va Freundlich véi dung luong hap
phu dat 114,94 mg/g va tuan theo mo hinh dong hoc bac 2. Cac két qua thu duoc 1a co s dinh
hudng dé tmg dung vat liéu CMC/AA trong linh vuc xir Iy 6 nhiém méi trudng, dic biét 1a dbi
v6i cac ngudn nudce thai 6 nhiém chat mau.
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