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SUMMARY

ADSORBTION OF Pb? ONTO CHITIN GRAFTED WITH ACRYLIC ACID AFTER
ITS SURFACE MODIFICATION BY COLD PLASMA TECHNOLOGY

The grafing process of acrylic acid on the chitin surface extracted from shrimp shell

after treatment by cold plasma was enhanced the adsorption ability of Pb®* ions. The

adsorption process of modified chitin for Pb®* ions followed the Freundlich isotherm

model. The maximum adsorption capacity was found to be 64,1 mg/g at pH 5 and 90

min contact time.
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1.GIOI THIEU

Chitin 1a mét polymer sinh hoc dugc tach
tir vo cua céac loai giap xac, mai muc va
mot sb loai ndm. Chitin duoc st dung
trong nhiéu linh vyc khac nhau nhu y
hoc, thuc pham, méi truong va néng
nghiép [1-3]. Trong cbng nghé moi
truong, chitin c6 kha nang hap phu mot
s6 ion kim loai nang va chat & nhiém hiu
co. Tuy nhién, dung luong hip phu cua
chitin thuong thap va phu thudc vao mirc
d6 deacetyl hoa [4]. Bé nang cao kha
nang hip phy, chitin dwgc bién tinh bé
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mit bang cach ghép cac nhém chic 6 i
lyc cao vai chat 6 nhidm hodc nang cao
d6 deacetyl dé ting mat d6 nhom amin
trong phan tu chitin [5-7] . Hau hét céac
qua trinh deacetyl hoa hoac ghép nhom
chac 1én chitin phai thuc hién qua nhiéu
giai doan phuc tap, ton nhiéu thoi gian va
sir dung nhiéu tac nhan héa hoc. Trong
nhitng nim gan ddy, cong nghé plasma
lanh d3 duoc st dung dé bién tinh bé
mat vat liéu véi nhimg uu diém vuot troi
cia né nhu thoi gian bién tinh xay ra
nhanh, it 1am thay d6i ciu trdc vat liéu



[8,9]. Do vay, viéc st dung cong nghé
plasma lanh dé bién tinh bé mat chitin
cho qua trinh ghép cac nhém chac cé ai
lyc cao ddi véi ion kim loai 1a hudng di
méi dé nang cao kha ning ¢ng dung cua
chitin trong céng nghé hap phu. Trong
bai bdo nay, ching toi trinh bay két qua
nghién cau ghép axit crylic vao chitin sau
khi chitin duoc bién tinh bé mat bing
plasma lanh. Chitin ghép axit acrylic
chira cac nhém chic carboxyl (-COOH)
dwoc nghién ciru dé hap phu ion Pb*,

2. THUC NGHIEM

2.1. Piéu ché chitin

Chitin dugc didu ché tir vo tom theo
phuong phap [4]. Dé loai bo protein,
100g vo tom kho dwgc ngadm chiét trong
dung dich NaOH 0.5 M & nhiét d6 60°C
trong thoi gian 3 gio. Sau d6 vo tom
dugc rira sach bang nuéc cat dén pH 6-7.
V6 tom dug tiép tuc loai bo khoang chit
cha yéu la Ca va Mg bang céch ngam
chiét trong dung dich axit HCI 0,1M
trong thoi gian 6 gio ¢ nhiét @6 phong.
Sau khi loai khoang chit, chitin dugc ria
sach bang nudc cat d¢én pH trung tinh va
sdy kho & 80°C. MAu chitin duoc nghién
nho, ray lay phan co kich thudc tir 0,25-
0,45 um dé xir Iy bé mat.

2.2. Bién tinh bé mat bing plasma lanh
va ghép axit acrylic Ién bé mit chitin
da bién tinh

Hinh 1 trinh bay so dd hé thdng phat
plasma lanh trong trang thai can bang
khong nhiét do dugc ché tao tai truong
bai hoc Su pham k§y thuat Tp. HCM. H¢
thdng bao gom hai dién cuc nhdm nam
song song vai nhau, mot dién cuc dugc
bao bing éng thach anh c6 duon kinh 5
cm. Do rong gitra chat dién moi bang 2
mm. Dong khi argon duoc sir dung dé
lam khi phong dién véi luu lugng bang
0.5 lit/phdt. Mau chitin duoc dat trén
tam kinh nam giita hai dién cuc plasma.
Truéc khi tién hanh xu Iy, budng plasma
duogc thoi khi argon khoang 1 phut dé
dudi hét khong khi va hoi am. Mau chitin
dugc xu ly véi plasma trong khi quyén
argon ¢ cong suat 70 watt trong thoi gian
30 gidy. Sau khi dugc xur Iy bé mat, cho
ngay chitin vao céc thay tinh dung tich
250 ml chta 20 ml dung dich axit
acrylic(d = 1.047). Khuay déu hdn hop
va dé yén trong 2 gio & nhiét d6 phong.
Loc rira lugng du axit acrylic bang
toluene. Lam kho chitin da ghép véi axit
acrylic bang chan khong. Phan ung cua
chitin sau khi chiéu plasma véi axit
acrylic duoc trinh bay trong hinh 2.
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Khi argon
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Hinh 1: So dé hé théng plasma lanh

2.3. Hép phu ion Pb**

Phan ng hap phu chitin ghép véi axit
acrylic véi ion Pb** dugc tién hanh theo
phuong phap gian doan. Cac diéu kién toi
vu cho qua trinh hap phu nhu thoi gian
tiép xuc, pH dugc xac dinh bing cach
khudy tron 0.1 g chitin bién tinh véi mai
50 ml dung dich Pb?* ¢6 ndng d6 30 mg/I
& cac pH tir 1 dén 6. Sau mdi mot thoi
gian nhat dinh, hat 0,1 ml dung dich hip
phu va xac dinh ndng d6 Pb?* trong dung
dich bang phuong phap vol-ampe hoa tan
[10]. Qué trinh nghién ctu dang nhiét
hip phu cua chitin bién tinh ddi véi ion
Pb* dugc tién hanh ¢ cac ndng do cua
Pb?* tir 10-100 mg/l & nhiét d¢ 30 +1°C.
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Hinh 2: Phan #ng cua chitin sau khi xiz ly
plasma vai axit acrylic
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3. KET QUA VA THAO LUAN

3.1. Pic trung cua vat ligu

Pho FT-IR cua chitin va chitin dugc ghép
voi axit acrylic twong ung dua ra trong
hinh 3a va 3b. Céac dinh dac trung cua
chitin trong phd FTIR (hinh 3a) c6 thé
quan st dugc bao gdm dinh tai 3426 cm’
! dac trung cho dao dong gidn cua nhom
aliphatic, O-H. Pinh tai 2967 cm™ dic
trung cho sy dao dong cua lién két C-H
cua —CHs,. Sy dao dong gian cua nhom
carbonyl, C=0O to acetamide (-
NHCOCHj3) biéu hién ¢ dinh 1656 cm™.
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Céac dinh 1535 va 1456 cm™ dac trung
trong tmg su dao dong udn cua lién két —
NH va dao dong gidn cua lién két —-CN
trong nhoém acetamide. Sy dao dong gian
lien két -C-O-C-

glucosamine thé hién tai dinh 1048 em™.

cua cua vong
Sau khi dugc ghép voi axit acrylic (hinh
3b) xuét hién dinh méi tai 1724 cm™ da
trung cho cac nhém carbonyl trong
chitin bién tinh.

3.2. Hap phu ion Pb?*

Hiéu suat hap phu cuc dai (> 99 %) cia
chitin bién tinh ddi voi ion Pb** da xéc
dinh duoc tai pH 5 véi thoi gian can bang
hap phu 1a 90 phat. Mo hinh hap phu
dang nhiét Langmuir va Freundlich duoc
su dung dé kiém tra cac sb liéu thuc
nghiém. Két qua tinh dung luong hap phu
(Jere) theo mé hinh phi tuyén cua dang
nhiét Langmuir va Freundlich d6i v6i ion
Ph2*

tham s6 ctia hai mé hinh hdp dang nhiét

dugc minh hoa trong hinh 4. Cac

Langmuir va Freundlich phu dua ra trong
bang 1. Tu dd thi c6 thé nhan théy mo
hinh hép phu dang nhiét Freundlich phu
hop véi cac s6 lidu thuc nghiém tét hon
so v6i mo hinh dang nhiét Langmuir.
Diéu nay ciing dugc xac nhan khi so sanh
gilta cac gia tri sai sd binh phuong trung
binh twong d6i (RSME) thu duoc khi xur
ly s6 liéu bang phan mém Tool Solver
cua Microsoft Exel. Gia tri RMSE cua
mo hinh Freundlich bang 1,56, nhé hon
so voi gia tri 2,834 cia mo hinh
Langmuir. Tir két qua thu duoc co thé két

luén qué trinh hdp phu ion Pb®* trén bé

mit chitin bién tinh bang plasma lanh va
ghép véi axit crylic 12 qua trinh hap phu
don 16p trén cic tim hdp phu c6 ning
luong khoéng dong nhit [10]. Su khong
ddng nhat vé mit nang luong trén bé mit
chitin bién tinh co6 thé 1a két qua cua sy
tuong tac dong plasma lanh va chitin lam
cho bé mit cta chitin bién tinh bién doi
va co su sdp xép lai ciu trac khi cac gbe
tw do HO tao thanh dugc tai hop khong
dung véi trang thai ban dau. Pay 1a mot
van dé kha 1y tha dé nghién ctru tiép tuc
vé kha nang chiu tinh axit cua chitosan,
mot polymer sinh hoc quan trong tach ly
tir chitin, bang cach khau mach véi
plasma ma khong st dung bat ky tac

nhan hoéa hoc khau mach nao.
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Hinh 4: D6 thi ciia q. theo C, ¢ pH 5, nhiét
dé 30 £10C va thoi gian tiép xiic : 90 phiit
Bang 1: Cac tham s trong mé hinh dang
nhi¢t Langmuir va Freundlich
M6 hinh Langmuir M6 hinh Freundlich
qmax
K (I/mg) RSME | Kgmg/g) n RMSE
(mg/g)
0,257 64,1 2,344 15,37 2,15 | 1,562
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4. KET LUAN

Bién tinh bé mat chitin bang plasma lanh
da trg giup qua trinh ghép axit acrylic Ién
chitin mot cach dé dang va di lam ting
kha nang hap phu ion Pb*". Cac tham sb
anh huong dén sy hap phu ion Pb* bing
chitin bién tinh nhu pH va thoi gian tiép
xuc da duoc xac dinh véi gia tri tuong
ing tai d6 dung luong hap phu cuc dai 1a
5 va 90 phut. Qua trinh hap phu dang
nhiét caa chitin bién tinh ddi véi ion Pb**
tuan theo md hinh hap phu dang nhiét
Freundlich voi dung lugng hap phu cuc
dai 1a 64,1 mg/g. Vat liéu hap phu diéu
ché duoc ¢ thé sir dung dé xu ly cac
ngudn nudc bi & nhidm kim loai nang,
lam giau trong cac d6i trong maéi trudng
khac nhau dé phan tich.
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