Tap chi Héa hoc,T.47 (2),Tr. 203 - 206, 2009

BIEN TINH GHEP AXIT ACRYLIC LEN CHITIN BANG PHUONG
PHAP CHIEU XA DE HAP PHUY ION Zn?* VA Cu®

Pén Toa soan 7-10-2008
TRUONG THI HANH', NGUYEN QUOC HIEN', HA THUC HUY’
Trung tam Nghién ctru va Trién khai Cong nghé bitc xa, Vién Nang lugng Nguyén tie Viét nam
2 Truomg Pai hoc Khoa hoc Tu nhién, DHQG TPHCM

ABSTRACT

Partially deacetylated chitin (PD/chitin) was modified by irradiation grafting with acrylic
acid (AAc) for various concentrations of 5, 10, 15, 20% at dose up tol6 kGy and dose rate of 1.6
kGylh. The dependence of the grafting rate (Vg) onto monomer concentration (M) was determined
10 be Vg = kiMJ"*. Equilibrium isotherms for the adsorption of heavy metal ions (Zn**, Cu’*)
onto grafted PDIchitin have been also investigated.

I- MG DAU

Cho dén nay bi¢n tinh vat liéu polyme bang
ky thuat bic xa di tao dugc nhiéu san phdm cé
gi4 tri thyc tién cao. Dic biét, cdc polyme sinh

“hoc tu nhién nhu alginat, chitin/chitosan, tinh
"bot, xenlulo...dang dugc nghién ciu va ng
dung trong nhiéu linh vuc nhu nong nghiép, y
t€, m§ phim, dugc phdm...va gin day 1a trong
linh vuc x&t I¥ moi trudmg [1 - 4]. So véi cac
polyme téng hop, polyme ty nhién c6 nhiéu wu
diém nhu khong doc, ¢6 kha nang phan hiy sinh
hoc va 12 nguén nguyén liéu phong phd, nhdt 1a
véi cdc nudc Chau A-Théi Binh Duong. Khi nhu
cu sit dung cdc polyme nay ngly cang I6n thi
cong nghé bic xa ciing dugc dp dung nhim
nang cao vai trd ing dung cla ching.

Vin dé sir dung cdc polyme ty nhién cho
muc dich hdp phu dugc dac biét quan tam bai
cic nha khoa hoc cila cdc nude trong kKhu vire,
do ngudn nguyén liéu clia cic polyme nay rét
phong phui. Kim va cong su da sir dung chitin 6
d6 deaxetyl tit 11 - 67% cho viéc tdch cdc chat
miu thuéc nhudm va crom trong nudc thai nha
mdy dét nhuém [2]. Déac tinh hép phy mau va
kim loai 12 do kha nang tao phifc chelat cia cic

phan tir chitin/chitosan véi cdc ion chdt mau vi
kim loai. Diéu nay phu thudc rit nhi€e vdo ham
luong cic nhém amin trong phén ti, ciing c6
nghia 12 do deaxetyl c6 anh hudng dén qué trinh
hdp phu. Tuy nhién, d¢ deaxetyl cao lién quan
dén do tan cha chitin/chitosan, vi th€ khong thé
sit dung chitosan ¢6 do deaxetyl cao cho muc
dich hap phu. Trong cong trinh nay, ching toi
st dung chitin ¢6 d6 deaxetyl thép, bién tinh
ghép biic xa véi dung dich axit acrylic (AAc)
cho muc dich hdp phu ion kim loai.

I1 - THUC NGHIEM

1. Bién tinh ghép dung dich AAc lén chitin cé
d6 deaxetyl thip

Ngam miu chitin c6 d¢ deaxetyl ~ 40%
(PD/chitin) vao dung dich AAc véi cdc néng 4o
tit 5 - 20%, chita mudi Mohr 1% trong th&i gian
2 ngiy, & nhiét do phong. Mu6i Mohr duoc
them viao dé ngin ngla qud trinh tao
homopolyme. MAu chitin dé truong dugc chi€u
xa & cic lidu 4, 8, 12, 16 kGy trén ngudn
gamma Co-60, sust liéu 1,6 kGy/g. Méu chitin
da ghép AAc (PD/chitin-g-AAc) dugc rira bing
axeton dé loai monome vi homopolyme réi sdy
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& nhiét d¢ 60°C. Ham lugng ghép duoc x4c dinh
theo phuong phap trong lugng va tinh theo cong
thiic:

Ham lugng ghép, % = 100(Wg-Wo)/Wo

Trong d6: Wg va Wo 12 urong luong méu da
ghép va trong luong miu ban ddu trong ng.

2. Hip phu cic ion kim loai ning cia chitin
ghép

Can 0,5 gam miu PD/chitin-g-AAc cho vao
100 ml cdc dung dich mu6i chita ion kim loai
Zn™ hogc 1a Cu® véi cdc ndng do ban diu (Co)
khdc nhau tir 0,01 dén 0,1 mol/L. Hén hop duoc
lic trong 2 giv, sau d6 d€ yen khoang 48 giv.
Nong d¢ ion kim loai dugc xdc dinh bing phé
hdp thu nguyén tir (Shimadzu Model AA-6300).
Dung lugng hdp phu dugc tinh theo phuong
trinh déng nhiét Langmuir [5]:

Ye = QxbxCe/(1+bxCe)

V6i Ce 1a nong do clia ion trong dung dich sau
khi hidp phu (mol/L).

Ye 12 n6ng d9 ion da dugc hdp phu (mol/g).
Q 1a dung lugng hap phu bio hoa (mol/g).
B 12 hing s6 Langmuir (L/mol).
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I - KET QUA VA THAO LUAN

1. Anh huémg ciia néng d6 monome dén ham
luong ghép

Méi lien he giita ham lugng ghép va lign xa
véi cdc néng d0 AAc khdc nhau dugc bidu thi
trong hinh la. K&t qua cho thdy, mitc do ghép
di tang theo li€u xa & 4t cd cdc néng do
monome trong ving tir 5 dén 20% va dat gid tri
bdo hoa & liéu xa 12 kGy. Diéu nay lien quan
dén sy khuéch t4n ciia momome vao trong gid
thé polyme. Tuy nhién, néu sit dung ndng do
monome cac hon nita thi mic d¢ ghép ciing chi
dat t6i gid tri gidi han (~50%) nhu khi néng do
cla AAc 12 20%. Nguyén nhan do do truong
bio hoa clla polyme via qui trinh tao
homopolyme & néng do monome cao.

Téc do ghép ban diu cha phan ng duge
bi€u thi bing phén tram ghép trén don vi liéu Xa
khi cdc diéu kién sudt liéu, nhiet do va diéu kién
chi€u xa dugc ¢ dinh. Su phu thudc giita téc do
ghép (Vg) va néng d6 monome (M) xdc dinh
dugc 1a Vg = k[M]"” (hinh 1b). K& qua nay
cling kha phiy hop véi két qua cia Tasher khi
ghép AAc lén mang polypropylen bing phuong
phéap ghép chi€u xa truc tiép [6].
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Hinh I: (a) Su phu thuoc ham lugng ghép AAc theo liéu Xa trong viing ndng d6 tir 5-20%
(b)M6i lien h¢ giita t6c do ghép va néng do AAc

2. Kha nang hdp phu nhimg ion kim loai
nang cia chitin ghép

Hinh 2 biéu thi dung luong hdp phu Zn*,
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Cu™ trén cdc miu PD/chitin-g-AAc. Qud trinh
hap phu da xdy ra nh¥ kh nang tao vong chelat
cha nhing nhém amin (-NH,), hydroxyl (-OH)




va cacboxyl (-COOH) trén chitin véi ion kim
loai, déng thdi 4i luc cha ion kim loai khdc nhau
véi cdc nhém ndy la khdc nhav. Hon nita, kha
ning hidp phu kim loai cla chitin lai phu thudc
vio mic do deaxetyl. Maruca di chimg minh
dung luong hdp phu Cr(Ill) cta chitin 14 nho
hon chitosan [7]. Tuy nhién, chitin ¢6 do
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deaxetyl cao lai d& tan trong moi trudng pH
thip, vi vy trong thi nghiém nay chitin dugc lya
chon cé do deaxetyl ~ 40%. D€ tang cudng kha
nang hdp phu ching toi bién tinh ghép AAc vao
khung cdu tric cha chitin bang phuong phap
chiéu xa tryc ti€p.
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Hinh 2: (a) Su hdp phu céc ion kim loai clta PD/chitin-g-AAc
(b) Su phu thuéc Ce/Ye vao Ce

Hinh dang va kich thudc miu 14 nhitng yéu

t§ anh huéng dén qué trinh hap phu. Vi vay, it

¢i cdc thi nghiém trong nghién cilu nay déu

dugc thuc hién véi chitin dang vay kich thude tir

1 - 3 mm, trong moi trudng pH ~ 6 - 7 ¢ 30°C.

Két qui trén hinh 2a cho thdy do hip phu déi

v6i Zn** 16n hon Cu™ trong ciing diéu kién thuc

nghiém.

~ Hinh 2b biéu thi mé&i lién he gitra néng do
clia cdc ion kim loai trong dung dich sau khi hap
phu (Ce) va lugng kim loai da dugc hip phu
(Ye). Cic gia tri Ce/Ye tuwong ng v6i Ce la

tuyén tinh. K&t qua nay xdc nhan sy thich hop

cia cong thitc Langmuir trong hdp phu don 16p

ciba chitin. Dung lugng hdp phu (Q) dat gi tri

bio hoa tai 2,28x107? va 1,47x10? mol/g tuong

tmg déi véi ion Zn** va Cu®*. Nhitng gid tri nay

12 khd cao so véi dung lugng hap phu cha céic

vat liéu khdc [8, 9]. T day c6 thé xdc nhan vé
khi ning st dung PD/chitin-g-AAc cho xi 1y
nudc c6 chia ion kim loai. Sy cai tién vé kich
thudc vd hinh dang cha vat liéu hip phu

PD/chitin-g-AAc dé tang cudng kha ning hidp
phu 1a cdn thiét. )
IV-KET LUAN

bi ché€ tao duge chitin bién tinh ghép AAc
bing phuong phap chi€u xa tryc tiép. Méi lién
hé giita t6c d6 ghép va néng do dugc x4c dinh la
Vg = [M]"*.

Kha nang hip phu kim loai cla vat liéu da
duoc khao sit véi cic ion Zn*'va Cu™.

Dung lugng hip phu bio hoa (Q) dugc xic

dinh 12 2,28x107 va 1,47x107 mol/g tuong ing
d5i véi ion Zn**va Cu®*.

Két qua cho thdy ring, vt liéu chitin ghép
¢6 nhiéu trién vong tng dung dé hdp phu ion
kim loai trong xit 1y nuéc.
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