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SUMMARY

The electronic densities on the nitrogen atoms of chitin have been determined by Zindo/S
method. The calculated results showed that the electronic densities on the nitrogen atoms of -
chitin are different from that of a-chitin because of the different configuration of both chitins.

The adsorption ability for complex formation of chitin with Cu(Il), Ni(ll), Co(Il) ions and the
catalytic activity of metal - chitin complexes on oxidation of Na,S with molecular oxygens have
been determined. The adsorption ability for complex formation and the catalytic activity of metal
metal-S-chitin complexes are higher than that of metal-a-chitin under experimental conditions.
The reason of this would be the difference in their electronic densities of the nitrogen atoms.

I- DAT VAN BE

Hién nay, chitin dang 1a d6i tuong thu hut
su quan tam cua nhiéu nha khoa hoc bdi nhiing
dac tinh sinh hoc da dang cua né. Chitin ton tai
trong tu nhién duéi 3 dang cau hinh: o,B,y-
chitin; nhung phd bién nhédt 13 a-chitin, B-
chitin. C4c cdu hinh cta chitin khac nhau, dan
dén ching cé mot so tinh chat khac nhau [1 -
3]. Vi vay, dé hiéu rd hon vé ban chat cua su
khac nhau nay, ching to6i da tién hanh nghién
ctiu su phan bd mat do dién tlr trén cdc nhém
chiic cta o,B-chitin.

Hon nita, chitin la mdt polyme sinh hoc.
Ching duoc st dung lam moi trudng nudi cay,
lam chat hdp phu tao phic thu héi céc ion kim
loai nang doc hai, 1am chat mang xdc tac cho
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mot s6 loai phan tng, dac biét 1a phan tng oxi
héa - khu [4, 5].

Trong khuon khé bai bao nay, ching t6i da
tién hanh nghién ciu va tinh todn su phan bo
méat do dién tir trén nguyén ti nito cla o,p-
chitin; dong thoi nghién cttu anh hudng cta su
phan bé mat do dién tr nay dén kha nang hap
phu tao phic cua chitin v6i cac ion Cu(Il),
Ni(II), Co(IT) va hoat tinh xtc tac cua phiic kim
loai-chitin trong phan tng oxi héa Na,S bang
oxi phan tir & di€u kién mém.

II - THUC NGHIEM
a-chitin, B-chitin dugc tach tir vd tom va

mai muc theo qui trinh da dugc mo ta trong [6].
Xic tdc phtic kim loai-chitin diéu ché béing



phuong phap hip phu tao phic cac ion kim loai
lén chitin tir dung dich mu6i clorua kim loai
tuong tng. Hoat tinh xtc tdc cua phiic kim loai-
chitin trong phan tng oxi héa Na,S bang oxi
phan tr dugc thuc hién trén thiét bi da mo ta
trong [6]. Phé IR do trén mdy FTIR-8101M
Shimadzu tai Vién Khoa hoc hinh su - Bo Cong
an. Phé X - ray dugc do trén mdy nhiéu xa tia X
(X Siemen D 5000) tai Vién Khoa hoc vat liéu -
Trung tam KHTN&CNQG. Mat do dién th

H H
H H
oH H 0 OH H
H
HNjiCH 3

trén nguyén tit nito clia mang polyme duogc xac
dinh bang phuong phdp ban kinh nghiém
Zindo/S.

11 - KET QUA VA THAO LUAN

1. Anh huéng ciu hinh chitin dén su phan bo
mat do dién tr trén nguyén tu nito cua
chitin

a-chitin va B-chitin ¢6 céu tric nhu sau:
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Céc két qua tinh mat do dién tir trén nguyén ti nito cua a-chitin, B-chitin trinh bay ¢ bang 1.

Bdng 1: Mat do dién ti trén nguyeén ti nito clia o-chitin,
[-chitin tinh theo phuong phap Zindo/S

Mat do dién t&r trén nguyén t nito, N
Cau hinh
2 vong’ 3 vong’
o-chitin -0,262 -0,196 -0,281 -0,259 -0,231
[-chitin -0,272 -0,215 -0,306 -0,483 -0,251

Vong” = Vong N - Axetyl - D - glucosamin.

Cac két qua tinh mat do dién tir trén & bang
1 cho thdy, mat do dién tir trén nguyén tr nito
ctia B-chitin 16n hon a-chitin, mac du a-chitin,
[-chitin c6 cling ban chat nhém chic, cling cau
tric mang polyme. Chinh sy phan bo mat do
dién tir nay ma B-chitin hoat dong vé mat hoa
hoc 16n hon a-chitin (B-chitin ¢6 kha nang
truong nd trong nudc, kha nang tham gia phan
ung deaxetyl héa clia B-chitin x4y ra ¢ nhiét do
va néng do kiém thdp; trong khi d6 dé xdy ra
phan tng deaxetyl héa a - chitin phai thuc hién
& nhiét do cao [2]). Ngoai ra, kha nang hoat
dong héa hoc va su phan boé mat do dién ti trén
nguyén tir nito ctia o-chitin, B-chitin con duge
gidi thich nhu sau: do dic di€ém cau hinh, B-

chitin ¢6 cdc nhém chiic hoat dong nam cung 1
phia clia mat phing (nhém axetylamin); chinh
vi nim clng 1 phia clia mat phing ma céc
nhém chic d6 tuong tac 1an nhau, lam cho céc
nhém nay khong bén, dan dén kha nang hoat
dong vé mat héa hoc cta ching 16n. Trong
truong hop cua a-chitin, vi cdc nhém chic ndm
vé hai phia clia mat phang, kha nang twong tic
ctia cdc nhom chiic hoat dong v6i nhau nho hon
ctia B-chitin, vi vay oa-chitin hoat dong vé mat
héa hoc kém hon B-chitin.

Mat khac, cling chinh sy phan bé mat do
dién tr khdac nhau nay ma kha nang hap phu tao
phtic ctia a-chitin, B-chitin v6i Cu(Il), Ni(II),
Co(II) 1a khac nhau.
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2. Anh huéng ciu hinh chitin dén kha nang
hap phu tao phic véi Cu(Il), Co(Il),
Ni(II) tir cac dung dich muoi clorua

Céc két qua nghién ctu kha nang hap phu
tao phtic cta chitin v6i va ion Cu(Il), Ni(Il),
Co(IT) dugc trinh bay & bang 2.

Bdng 2: Kha nang hap phu tao phiic bao hoa cia Cu(II), Ni(II), Co(IT) 1én a-chitin,
B-chitin tir cdc dung dich mu6i clorua
Diéu kién hdp phu tao phic: t°= 30°C, pH = 6,5, V4= 100 ml, m ;. = 1 g

STT Cy» mmol/g o - chitin [ - chitin
C, mol/l Cu(Il) Ni(IL) Co(I) Cu(ID) Ni(II) Co(II)
1 0,001 0,028 - - 0,076 0,0541 | 0,0371
2 0,005 0,086 0,064 0,042 0,345 0,120 0,103
3 0,010 0,148 0,184 0,084 0,534 0,284 0,147
4 0,025 0,357 0,252 0,188 0,847 0,502 0,380
5 0,050 0,495 0,382 0,240 1,204 0,734 0,510
6 0,100 0,745 0,467 0,334 1,675 1,067 0,634
Két qua & bang 2 cho thdy, trong moi diéu  Cu(Il)-chitin dugc trinh bay & hinh 1.
kién va nong do nghién ctu, kha nang hap phu Wo.10°
tao phitc Cu(Il), Ni(IT), Co(I) cta B-chitin luon 6 P
' X . mol/l.s.
luén 16n hon o-chitin. Piéu nay cé thé dugc 5 oll.s.g b
giai thich 1a do mat do dién tl trén nguyén tu
nito ctia B-chitin 16n hon o-chitin. Khi mat do 4
dién tu trén nguyén tir nito cao, kha nang hap 3
phu tao phtc cta chitin 16n (méat do dién tir trén 2
nguyén tir nito cta chitin va dan xuét cao, kha 1 Cwm
nang hap phu tao phitc 16n [7]). Mat khéc, do 0 | | | | mmo!l /9
cdu hinh khong gian ctia B-chitin thich hop cho M ' ' ' L
quaé trinh khuyéch tan cac ion kim loai dén céc 0 0.5 1 1.5 2

nhém chic dé tao phitc hon a-chitin (B-chitin
c6 kha nang truong né trong nudc; o-chitin
khong c6 kha nang nay), vi vdy ma ham lugng
cac ion hip phu tao phic 1én B-chitin 16n hon
o-chitin.

3. Anh huéng cuia ciu hinh khong gian chitin
dén hoat tinh xic tac phicc Cu(II)-chitin
trong phan ing oxi héa Na,S bang oxi
phan tu

Phtc tao thanh gifta chitin véi cac ion kim
loai chuyén ti€p dugc ching toi nghién ctu
hoat tinh xtdc tdc ctia n6 trong phan tng oxi héa
Na,S bang oxi phan tr & diéu kién mém. Két
qua nghién ctu hoat tinh xdc tdc cua phic
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Hinh 1: Hoat tinh xdc tac cta phitc Cu(Il)-a-
chitin (a), Cu(Il)-S-chitin (b) trong phan ting
oxi héa Na,S bang oxi phan tir
Diéu kién phén tng: t°= 30°C, m,= 0,01 g, VNaZS:
10 ml, [Na,S] = 0,1 M

Cac két qua trén hinh 1 cho thay, hoat tinh
xuc tac cua phic Cu(Il)-chitin tuong ddi cao &
céc diéu kién nghién ctu. Hon nita, ching toi
con nhan thdy hoat tinh xdc tic cua phic
Cu(Il)-B-chitin luon luén 16n hon Cu(Il)-o-
chitin. Diéu nay trudc day da dugc ching toi
giai thich 1a do su thuan 1gi vé mat cau hinh cta
cac tam phitc Cu(IT)-f-chitin hon ctia tam phic
Cu(Il)-a-chitin trong qud trinh xdc tic cho



phan tng [8]. Tuy nhién, trong cong trinh nay,
vGi cdc két qua tinh trén bang 1 ching con duogc
giai thich l1a vi mat d6 dién tr trén nguyén tu
nito cta B- chitin 16n hon cta o-chitin nén, mat
do dién tu linh dong trén tam phic xdc tic
Cu(I)-B-chitin 16n hon cta Cu(Il)-o-chitin, do
vay céc tam phtc ctia Cu(IT)-B-chitin hoat dong
c6 hiéu qua hon cua Cu(Il)-a-chitin dan dén
hoat tinh xic tdc cta phiac Cu(Il)-B-chitin 16n
hon Cu(Il)-o-chitin (mat do dién tir trén céc
nhém chiic 16n, hoat tinh xtc tac cao [9]).

II - KET LUAN

- D3 tién hanh tinh mat do dién tr trén
nguyén tir nito clia o-chitin, B-chitin va nhan
thdy, mat do dién tlr trén nguyén ti nito cua -
chitin 16n hon cta o-chitin.

- Pba xdc dinh kha nang hdp phu cta o,p-
chitin va hoat tinh xic tac cta phic Cu(Il)-o-
chitin, Cu(Il)-B-chitin; kha nang hép phu tao
phiic cua chitin cling nhu hoat tinh xic tac cla
phtic Cu(Il)-chitin phu thudc vao cau hinh cua
chitin, hoat tinh xtc tac tang khi mat do dién tu
trén nguyén tu nito cda chitin tang.
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