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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
to be Vg = k[M]"". Equilibrium isotherms for the adsorption of heavy metal ions (Zn**, Cu**)
onto grafted PD/chitin have been also investigated.

[— MO BPAU

Cho dén nay bién tinh vat liéu polyme béng
k¥ thuat bic xa da tao duoc nhiéu san phdm c6
gid tri thuc tién cao. Dac biét, cdc polyme sinh
hoc tu nhién nhu alginat, chitin/chitosan, tinh
bot, xenlulolJdang duogc nghién ctiu va dng
dung trong nhi€u linh vuc nhu nong nghiép, y
t€, m§ phidm, dugc phdm[Jva gan day la trong
linh vuc xtr ly moi truong [1 - 4]. So véi cac
polyme téng hgp, polyme tu nhién cé nhiéu uu
diém nhu khong doc, c6 kha nang phan hity sinh
hoc va 1a nguén nguyén liéu phong phd, nhat 1a
v6i céc nuée Chau A-Théi Binh Duong. Khi nhu
clu st dung cdc polyme nay ngay cang 16n thi
cong nghé bic xa ciing dugc 4p dung nham
nang cao vai trd tng dung cta chdng.

Vén dé s dung cédc polyme tu nhién cho
muc dich hap phu dugc dic biét quan tam bai
cac nha khoa hoc cuia cidc nudc trong khu vuc,
do ngudn nguyén liéu ctia cic polyme nay rat
phong phu. Kim va cong su da str dung chitin ¢
do deaxetyl tr 11 - 67% cho viéc tach cac chat
mau thuéc nhudém va crom trong nudc thai nha
may dét nhuom [2]. Dac tinh hdp phu mau va
kim loai 14 do kha nang tao phic chelat cta cac

phan ttr chitin/chitosan véi cdc ion chat mau va
kim loai. Di€u nay phu thuoc rit nhiéu vao ham
luong cdc nhém amin trong phan th, cling c6
nghia 1a do deaxetyl c6 anh hudng dén qua trinh
hép phu. Tuy nhién, do deaxetyl cao lién quan
dén do tan cha chitin/chitosan, vi thé khong thé
stt dung chitosan c¢6 do deaxetyl cao cho muc
dich hap phu. Trong cong trinh nay, ching toi
stt dung chitin ¢c6 do deaxetyl thap, bién tinh
ghép buc xa véi dung dich axit acrylic (AAc)
cho muc dich hdp phu ion kim loai.

II — THUC NGHIEM

1. Bién tinh ghép dung dich AAc lén chitin cé
do deaxetyl thap

Ngam mau chitin ¢6 do deaxetyl ~ 40%
(PD/chitin) vao dung dich AAc véi cdc nong do
tir 5 - 20%, chita mudi Mohr 1% trong thoi gian
2 ngay, & nhiét do0 phong. Mu6i Mohr dugc
théem vao dé ngan nglta qud trinh tao
homopolyme. Mau chitin da truong duogc chiéu
xa & céac liéu 4, 8, 12, 16 kGy trén nguén
gamma Co-60, suat liéu 1,6 kGy/g. Mau chitin
da ghép AAc (PD/chitin-g-AAc) dugc rira bang
axeton dé loai monome va homopolyme rdi sdy
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& nhiét do 60°C. Ham lugng ghép dugc xdc dinh
theo phuong phép trong luong va tinh theo cong
thic:

Ham luong ghép, % = 100(Wg-Wo)/Wo

Trong d6: Wg va Wo la trong luong mau da
ghép va trong lugng mau ban dau tuong tng.

2. Hap phu cac ion kim loai nang cua chitin
ghep

Can 0,5 gam mau PD/chitin-g-AAc cho vao
100 ml cac dung dich mu6i chita ion kim loai
Zn* hoac 12 Cu®* vé6i cic nong do ban dau (Co)
khéc nhau tir 0,01 dén 0,1 mol/L. Hon hop duoc
lac trong 2 gio, sau d6 dé yén khoang 48 gio.
Néng do ion kim loai duoc xdc dinh bing phd
hép thu nguyén tir (Shimadzu Model AA-6300).
Dung lugng hap phu duoc tinh theo phuong
trinh dang nhiét Langmuir [5]:

Ye = QxbxCe/(1+bxCe)

Véi Ce 1a nong do cua ion trong dung dich sau
khi hap phu (mol/L).

Ye 1a nong do ion da duoc hip phu (mol/g).

Q la dung lugng héap phu bao hoa (mol/g).

B 1a hiing s6 Langmuir (L/mol).
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I - KET QUA VA THAO LUAN

1. Anh huéng cia néng do monome dén ham
lugng ghép

Moi lién hé gitta ham lugng ghép va liéu xa
v6i cdc nong do AAc khéic nhau dugc biéu thi
trong hinh la. Két qua cho thdy, mic do ghép
da tang theo li€u xa & tdt ca cdc nong do
monome trong vung tr 5 dén 20% va dat gia tri
bdo hoa & liéu xa 12 kGy. Diéu nay lién quan
dén su khuéch tan clia momome vao trong gia
thé polyme. Tuy nhién, néu sit dung ndng do
monome cao hon nita thi mic do ghép ciing chi
dat t6i gia tri giéi han (~50%) nhu khi nong do
ctia AAc la 20%. Nguyén nhan do do truong
bdo hoa cla polyme va qud trinh tao
homopolyme & néng dd6 monome cao.

T6c do ghép ban ddu cta phan tng duoc
biéu thi bing phan tram ghép trén don vi liéu xa
khi céc diéu kién suat liéu, nhiét do va diéu kién
chiéu xa duogc ¢6 dinh. Su phu thudc gita téc do
ghép (Vg) va nong d6 monome (M) xdc dinh
duoc 1a Vg = k[M]"” (hinh 1b). Két qua nay
cling kha phut hop véi két qua ctua Tasher khi
ghép AAc 1én mang polypropylen biang phuong
phap ghép chiéu xa truc ti€p [6].
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Hinh 1: (a) Su phu thuoc ham lugng ghép AAc theo li€u xa trong viing nong do tir 5-20%
(b)Moi lién hé gitta toc do ghép va nong do AAc

2. Kha nang hap phu nhiing ion kim loai
niang cua chitin ghép

Hinh 2 biéu thi dung lugng hdp phu Zn*,
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Cu?* trén cdc mau PD/chitin-g-AAc. Qua trinh
hép phu da xay ra nho kha nang tao vong chelat
ctia nhitng nhém amin (-NH,), hydroxyl (-OH)



va cacboxyl (-COOH) trén chitin v6i ion kim
loai, dong thoi 4i luc cta ion kim loai khac nhau
v6i cdc nhém nay la khac nhau. Hon nita, kha
nang hap phu kim loai ctia chitin lai phu thudc
vao mitc do deaxetyl. Maruca da ching minh
dung luong hdp phu Cr(IIl) cta chitin 1a nho
hon chitosan [7]. Tuy nhién, chitin c6 do
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deaxetyl cao lai dé tan trong moi truong pH
thap, vi vay trong thi nghiém nay chitin duoc lua
chon ¢6 do deaxetyl ~ 40%. D€ tang cudng kha
nang hip phu chiing t6i bién tinh ghép AAc vao
khung cdu tric cta chitin bang phuong phap
chiéu xa truc tié€p.
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Hinh 2: (a) Su hap phu cédc ion kim loai cia PD/chitin-g-AAc
(b) Su phu thuoc Ce/Ye vao Ce

Hinh dang va kich thuéc mau la nhiing yéu
t6 anh hudng dén qua trinh hdp phu. Vi vay, tat
ca cac thi nghiém trong nghién ctu nay déu
duoc thuc hién véi chitin dang vay kich thudce tir
1 - 3 mm, trong moi truong pH ~ 6 - 7 & 30°C.
Két qua trén hinh 2a cho thdy do hap phu doi
v6i Zn** 16n hon Cu** trong cuing diéu kién thuc
nghiém.

Hinh 2b biéu thi mai lién hé gitta nong do
clia cdc ion kim loai trong dung dich sau khi hap
phu (Ce) va lugng kim loai da dugc hdp phu
(Ye). Cac gia tri Ce/Ye tuong ung vé6i Ce la
tuyén tinh. Két qua nay xdac nhan su thich hgp
ctia cong thic Langmuir trong hap phu don 16p
cta chitin. Dung luong hap phu (Q) dat gia tri
bdo hoa tai 2,28x10? va 1,47x10? mol/g tuong
ting d6i v6i ion Zn** va Cu®*. Nhitng gid tri nay
la kha cao so v6i dung lugng hdp phu cla cac
vat lieu khéc [8, 9]. Tir day c6 thé xdc nhan vé
kha nang st dung PD/chitin-g-AAc cho xu ly
nudc c6 chira ion kim loai. Su céi ti€én vé kich
thuGc va hinh dang cla vat liéu hdp phu

PD/chitin-g-AAc dé tang cuong kha nang hap
phu 1a can thiét.
IV- KET LUAN

Da ché€ tao dugc chitin bién tinh ghép AAc
bang phuong phdp chi€u xa truc ti€p. Méi lién
hé giita t6c do ghép va nong do dugc xac dinh la
Vg=[M]'"".

Kha nang hap phu kim loai cla vat liéu da
duoc khao st véi cac ion Zn**va Cu*'.

Dung lugng hép phu bao hoa (Q) duoc xic
dinh 1a 2,28x10? va 1,47x10” mol/g tuong ting
déi véi ion Zn**va Cu.

Két qua cho thdy ring, vat liéu chitin ghép
c6 nhiéu trién vong tng dung dé hiap phu ion
kim loai trong xur 1y nuéc.
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