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Abstract

The influence of several factors on the adsorption ability of ion Cu®* was studied. The results showed that chitosan
immobilized on variety materials by solution containing 1% chitosan in acid acetic obtained the most efficiency when
the solution using immobilization of chitosan was neutralized and the materials (rice straw, bagasse and coir) were
pretreated by NaOH. The chitosan immobilized on rice straw and sand had the most efficient ability adsorption ion Cu®*
to compare with others, the optimal mass ratio of chitosan/carrier-materials to prepare chitosan coating sand = 5/100
and chitosan coating rice straw = 9/100, the ability adsorption ion Cu?" were 10.25 and 13.65 (mg/g), respectively.
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1. MO PAU

Ngay nay, chit luong cudc séng cia con ngudi
d3 duoc nang cao, nhung di kém véi d6 1a van dé
chat thai gay 6 nhiém moi trudong lai dang & muc
bao dong cao. Do d6, xir ly chét thai 1a mot yéu cau
cap béch, va duoc toan x4 hoi quan tam.

Hang nam, theo udc tinh c6 dén 70.000 tan phé
thai giap xé&c tir cac nha may ché bién thuy san ¢
Viét Nam thai ra méi truong, di de doa dén moi
truong, sac khoe cua nguoi dan xung quanh. Mat
khéc, trong vo giap xac lai chira nhiéu chitin, va viéc
san xuét chitin va chitosan tir phé thai giap xac hta
hen mang lai hiéu qua kinh té cao boi nhitng tinh
chat quy cua chitosan, chitin: véi hoat tinh khang
nam, khang khuan, c6 kha ning ty phan huy sinh
hoc cao, khéng gay di ung, khong giy doc hai cho
ngu’orl va gla stc, d& tao phuc voi mot sé kim loai
chuyén tiép nhu: Cu(Il), Ni(Il), Co(II).... Vi vay
chitin, chitosan va mot s6 dan xuat ciia ching dugc
ing dung rong rdi trong nhiéu linh vuc: xir 1i nuéc
thai, dugc hoc, y hoc, néng nghiép, cébng nghiép,
cbng nghé sinh hoc...[1, 2].

Str dung chitin/chitosan dé xtr Iy nudc thai, ban
thai dac biét 1a kim loai nang co6 trong nurdc thai, bun
thai da, dang thu hut dwgc su quan tdm nghién cuu

heavy metal, natural materials.

cua nhiéu nha khoa hoc trong nuéc va trén thé gioi
[3-9].

Bai bao nay s& trinh bay kha niang hap phu Cu**
cua chitosan trén cac chat mang khac nhau dé dinh
huéng sir dung chitosan trong viéc hoan thién céc bé
xt 1y nuoc thai tai cac ho gia dinh & céc lang nghé
tha céng.

2. THUC NGHIEM
2.1. Nguyén li¢u héa chit

Cac nguyén liéu, hoa chat duoc sir dung Ia:
Chitosan do Vién Céng nghé Sinh hoc, Vién Han
1am Khoa hoc va Cong nghé Viét Nam san xuét voi
do deaxetyl hoa > 60 %, dung dich axit axetic 5%,
duoc pha lodng tir axit axetic, loai P (Trung Qudc),
NaOH va CuS0,.5H,0, loai P (Trung Qudc), cing
VGi rom, ba mia, xo dira, cat vang, than cui la cac vat
liéu trong nude.

2.2. X ly vat ligu

- Rom, ba mia va xo dura sau khi cit nho vai kich
thuéc 2-2,5 cm, rira sach bang nwdc, ngdm trong
NaOH 0,1 N trong 12 gio dé loai bo cac tap chat nhu
lignin, hemixenlulozo. .., rira sach va siy kho.
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- Cét vang sau khi rira sach hét cac tap chét va
say kho, duoc sang dé kich thudc cua hat cat nam
trong khoang 0,1-0,5 mm.

- Than cui duogc rira sach, cat nho dé kich thude
cac canh caa than nam trong khoang 0,5-1 cm.

2.3. Xac dinh thoi gian ngat mach téi wu caa
chitosan trong axit axetic

D6 nhét cua dung dich chitosan phu thudc vao
khdi lwong phan tir chitosan [11]. Trong dung dich
axit chitosan bi thay phan [10], do do, dé xac dinh
thoi gian ngat mach t6i wu cho cho chitosan trong
dung dich axit axetic, nhdm tac gia di theo dbi bién
d6i do nhat theo thoi gian cia dung dich chitosan
trong dung dich axit axetic theo hai cach: a) sau khi
hoa tan chitosan trong axit axetic s&¢ dé dung dich
tinh khong khudy; b) cho chitosan vao dung dich
axit axetic va khudy lién tuc. Po nhét twong ddi cua
dung dich duoc do bang phéu VZ4, véi thé tich caa
phéu 100 mL, duong kinh 16 chay 1 mm. Do nhét
cta dung dich dwoc xac dinh la khoang thoi gian
chay hét 100 mL dung dich trong phéu.

2.4. Tao miu

- Rom, xo dira, bd mia dwoc ngdm 24 trong dung
dich chitosan/axit axetic, sau do6 trung hda bang dung
dich NaOH 0,1 N. Loc lay lai rom, xo dira, b4 mia,
rara sach, say kho. Thu duoc chitosan boc rom, xo
dtra va bd mia.

- Cho 100 gam cét, than vao cbc, thém chitosan,
dung dich axit axetic v&i ti 1& khéi luwong
chitosan/dung dich axit axetic = 1/60 roi khudy dung
dich lién tuc trong 5 gio. Sau d6, dung dich duoc
trung hoa bang NaOH 0,1 N. Loc lay két tua, rira
sach va say kho thu duoc chitosan boc cat/than.

2.5. Thir nghiém hiéu qua hap phu déng

- Ly 1 gam vat liéu chitosan da boc cac chat
mang khac nhau cho vao céc, thém tiép 50 mL dung
dich CuSQO,4, pH = 4. Sau 24 gio, loc va xac dinh
nong d6 dong trong dung dich nudc loc.

- Nong d6 dong trong dung dich duoc xac dinh
bang méay Hach tai Vién Ky thuat nhiét déi, Viéen
Han 1am Khoa hoc va Céng nghé Viét Nam.

2.6. Anh hwéng caa viéc xir Iy vat ligu 1am chat
mang va phwong phap boc chitosan.

Anh huong cua viéc xir Iy vat liéu 1am chit mang
va phuong phap boc chitosan duoc tién hanh voi xo
dira, nhu sau:

- Cbc 1:1 gam xo dura.

Dao Phi Hung va cong su

- Cdc 2: 1 gam xo dira + 30 mL dung dich 1%
chitosan trong axit axetic, sau ngam 24 gio, vét lay
xo dira, say kho.

- Cdc 3: 1 gam xo dira + 30 mL dung dich 1%
chitosan trong axit axetic, sau ngdm 24 gio duoc
trung hoa bang NaOH 0,1 M. Loc lay két tua roa
sach, say kho.

- Cbc 4: 1 gam xo dira da xtr ly (xem muc 2.2)
+ 30 mL dung dich 1% chitosan trong axit axetic,
sau ngam 24 gio duogc trung hoa bang NaOH 0,1 M.
Loc lay két tua rira sach, siy kho.

Sau d6, cho vao mdi c6c 50 mL dung dich Cu®*,
sau ngam 2 gio, loc lay nuéc loc, rdi dem xac dinh
nong d6 Cu®* ¢é trong dung dich.

3. KET QUA VA THAO LUAN

3.1. Bién di dd nhét cia dung dich chitosan/axit
axetic theo theoi gian

Bién doi do nhét cua dung dich chitosan/axit
axetic d@é tinh va khuay lién tuc theo thoi gian duoc
trinh bay trén hinh 1.

Thoi gian khudy lién tuc (gid)
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Hinh 1: Bién ddi do nhét ciia dung dich chitosan/axit
axetic dé tinh (1) va khuay lién tuc (2)

Tu hinh 1, bién d6i do nhét cua dung dich
chitosan/axit axetic dé tinh va c6 khudy lién tuc c6
hinh dang twong tu nhau. DY nhét cua dung dich
trong 30 phut dau giam cham, sau d6 giam nhanh roi
cham dan vao tién t6i khong d6i. Didu ndy co thé
dwoc giai thich nhu sau: ban dau chitosan tan trong
axit axetic tao thanh dung dich keo, sau d6 dudi tac
dung cua proton cua axit axetic, chitosan bi deaxetyl
va thuy phan lién két 1,4-glycozit. Su thay phan cua
chitosan trong dung dich axit axetic khong phu thugc
vao nong do axit axetic [10]. Nhung do nhét cua
chitosan/axit axetic ¢ khudy giam nhanh hon so v6i
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viéc dé tinh. Do nhot cua dung dich dat gia tri 47 gidy
sau 18 gior dé tinh hodc chi can sau 4,5 gio khudy lién
tuc. Piéu nay cd thé do khi duoc khudy dung dich s&
c6 su dong déu cao, cac ion H* d& dang tan cong vao
mach chitosan hon so véi dung dich chitosan dé tinh.

Nhu vay, sau 5 gio khudy lién tuc hoidc 24 gio dé
tinh, c6 thé noi chitosan trong dung dich
chitosan/axit axetic da dwoc thiy phéan tét nhat, dat
su 6n dinh vé do nhét ciing nhu khdi luong phan ti.
Nén hai khoang thoi gian nay s€ dugc chon lam thoi
gian téi uu dé nghién ciu ché tao cac hé chitosan
boc cac chat mang khéc nhau.

3.2. Anh hwéng cua xir ly vat lieu mang va
phuong phap boc

Két qua xac dinh anh huéng cua viéc xir ly vat
liu 1am chat mang va phuong phap boc chitosan
duoc tién hanh véi xo dira (chi tiét tai phan 2.6)
duoc trinh bay trong hinh 2.

f\’frnl.- di (mg/L)

_‘{m] 11,75 |_3

9,15
7.9 9

Céc 2 Che 3 Ciéc 4

270

180

G

Cie 1

m Hdng 44 con lai Néng &4 bj hdp phw == Khdi lrgmeg bj hdp phy

Hinh 2: Sy thay ddi ndng d6 dung dich Cu®* trudéc,
sau xur Iy va kha ning hap phu ion Cu®* cta xo dira
va xo dira boc chitosan bang cac phuwong phap
khéc nhau

Khai lugmg (mg)

Anh huong ciia mét sé yéu té toi...

Tur hinh 2 cho thay, kha ning hap phu Cu*" cua
xo dura trong coc 1 1a rat thap chi 4,5 mg/g. Luong
Cu?* bi hip phu cta xo dua boc chitosan ¢ coc 2 cao
hon han so véi xo dira & coc 1 (7,9 mg so véi 4,5
mg/g). Tuy nhién, khi so sanh véi kha ning hap phu
Cu?* cua chitosan boc xo dira & coc 3, lugng Cu?*
dugc hip thu bai chitosan boc xo dira trong cdc 2 it
hon nhiéu, lwong Cu®* bi hip thu boi chitosan boc
xo dira cbc 3 dat 9,25 mg. Piéu nay dugc giai thich
nhu sau, tai c6c 3 dung dich boc duoc trung hoa
bing NaOH di lam chitosan bi keo ty, nén dé dang
tao thanh mét 16p mang bam chic trén xo dira.

D& dang nhan thiy xo dira da qua xtr ly NaOH
dugc boc chitosan ¢ coc 4 ¢ kha nang hip phu Cu®*
cao nhét, dat 11,75 mg, gip gan 3 lan so véi xo dua
& coc 1, gan 2 1an so véi xo dira boc chitosan & céc
2. Két qua nay c6 thé 1a do xo dira qua xtr ly bang
NaOH di loai bd dugc céc tap chat (lignin,
hemixenlulozo...), qua d6 lam tang ham lugng
xenlulozo gitp kha nang bam ctia chitosan trén xo
dira tét hon so véi xo dira khong duoc xir ly NaOH.

Nhu vay, kha ning hdp phu ion Cu®* cia xo dira
boc chitosan cao hon so véi xo dira va su hap phu
Cu?* s& dat hiéu qua cao nhat khi xo dira dugc xir ly
so bo biang NaOH trude khi duoc boc chitosan. Do
do, cac vat liéu lam chat mang nhu b mia, rom va
xo dura dugc xir ly bing NaOH trugc khi boc
chitosan dugc str dung cho cac nghién ctu tiép theo.

3.3. Anh hwéng ciia chat mang téi hiéu qua hap
phu Cu®* ciia chitosan

Anh huéng cua céc chat mang khac nhau téi qué
trinh hip phu Cu®* cua vat liéu boc chitosan duoc tién
hanh véi cac chat mang khac nhau: ba mia, rom, xo
dira, than va cat dugc boc bang cach ngdm chat mang
trong dung dich 1 % chitosan trong axit axetic, sau
trung hoa bang NaOH 0,1 N dugc trinh bay ¢ bang 1.

Bang 1: Sy thay doi nong d6 dung dich Cu®* truéc, sau xir ly va kha nang hap phu Cu®*

cua vt lidu boc chitosan bang cac chat mang khéc nhau

Nong do dau Nong d6 sau xu ly Kha nang hap phu
(mg/L) (mg/L) (mg/g)
Chitosan boc xo dwra 354 119 11,75
Chitosan boc bad mia 354 199 7,75
Chitosan boc rom 354 70 14,2
Chitosan boc cat 354 241 5,65
Chitosan boc than 354 297 2,85

Tu bang 1, c6 thé thdy cac vat liéu duoc boc
bang chitosan | cac chit mang hitu co: xo dira, rom,
va bd mia c6 hiéu qua hip phu Cu** tét hon han so
Vi céc vat lidu boc c6 chat mang la chat vo co (cat

va than cui). Didu nay c6 thé do, cac chat hitu co nay
c6 thanh phan cha yéu I xenlulozo, ¢6 ciu tao mach
tuong tu nhu chitosan, nén kha nang tuong hop cua
chitosan va vat liéu chit mang tét, gitp chitosan c6
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thé d& dang bam chic trén bé mat vat liéu.

D& dang nhan thiy, kha ning hap phu Cu®* cua
vat liéu chitosan boc cat tot hon so vai chitosan boc
than, 5,65 mg/g so véi 2,85 mg/g. C6 thé, kich thudc
hat caa than Ién hon cat, ddng nghia véi dién tich bé
mét caa than bé hon cat, ma su hap phu cua chitosan
lai chu yéu dién ra trén bé mat cua vat liéu. Mait
khéac, khi dung chitosan boc than, 16p mang chitosan
lai bit cac khoang trong c6 trong than, 1am giam sy
hp phu cua than véi Cu?*,

Nhan thay, kha ning hip phu Cu®* cia chitosan
boc rom 1a Ién nhat. Hon nita, cat con la ngudn
nguyén liéu ré, pho bién duoc dan gian sir dung
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Hinh 3: Khéi luong Cu?* duoc hdp phu boi 1 gam
chitosan boc cét ¢ cac ty ¢ chitosan/cat khac nhau

Tur hinh 3 va 4 c6 thé thay, khi ti 1& chitosan/chat
mang ting, kha ning hip phu cua vat liéu dugc boc
chitosan tang.

Theo hinh 3, khi tang ti 1€ chitosan/cat tir 3/100-
5/100, kha ning hip phu Cu®* ting nhanh tir 8,5-
10,25 mg/g, sau do tiép tuc ting ham luong chitosan
thi kha ning hap phu ion Cu®" tang khong dang ké.
Vi vit liéu chitosan boc rom, theo hinh 4, cling ¢6
su bién thién tuong tu nhu chitosan boc cat. 1 gam
chitosan boc rom, ¢ ti 1& khdi lugng chitosan/rom =
6/100 c6 kha ning hip phu 11,75 mg Cu?®*, kha ning
hip phu Cu* ting nhanh dén 13,65 mg & ti I¢
chitosan/rom tang 6/100-9/100. Sau do, kha nang
hip phu Cu?* tang 1én khong dang ké néu ting ty 18
chitosan.

Diéu nay cd thé dugc giai thich nhu sau, ding
chitosan boc cat va rom, sau khi trung hoa bang
NaOH, chitosan keo tu tao I6p mang trén vat liéu
mang, nhung khi chdt mang da dugc boc kin bang
mot 16p chitosan, thi luong chitosan dur tiép tuc boc
thém vao 1am lép chitosan boc ngoai chat mang day
1én, nhung dién tich bé mat cua vat liéu lai ting 1én
khong dang ké. Do d6, dén 1 gié tri nhat dinh, ham

Dao Phi Hung va cong su

nhiéu dé loc nude. Do dé, chon chitosan boc rom va
chitosan boc cat cho cac nghién curu tiep theo.

3.4. Anh hwéng ti 1§ khdi lrgng chitosan va chit
mang dén kha ning hip phu Cu*

Anh huong ti 1& khéi luong chitosan va chat
mang dén hiéu qua hap phu Cu®* dugc tién hanh véi
2 loai chat mang 1a cat va rom véi cac ti 1¢ khéac
chitosan/chit mang khéc nhau. Khéi luong Cu?
dugc hap phu bai 1 gam chitosan boc cat/rom duoc
trinh bay trén hinh 3 va 4.

Khdi luong (mg)
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Hinh 4: Khéi luong Cu?* duoc hdp phu boi 1 gam
chitosan boc rom ¢ cac ty 1¢ chitosan/rom khac nhau

lugng chitosan tang, nhung kha nang hap phu ion
Cu®" cia vat ligu gan nhu khong tang hoic ting
thém khbng dang ke.

4. KET LUAN

- Do ngat mach t6i da ciia chitosan trong dung
dich axit axetic dugc xac dinh dua trén sy giam do
nhét. DO nhét cua dung dich chitosan/axit axetic dat
gié tri 6n dinh (V6i dung dich 1 % chitosan trong axit
axetic) sau 18 gio dé tinh va 4,5 gio khudy lién tuc.

- Anh huéng cua viéc xu ly vat ligu 1am chit
mang va phuong phap boc chitosan cho thay trung
hoa dung dich boc va xir ly vat liéu (rom, ba mia, xo
dira bang NaOH) sé& cho hiéu qua cao nhat.

- Ti Ié boc chitosan/chat mang téi wu dé ché tao
vat liegu hip phu la chitosan/cat 5/100 va
chitosan/rom 9/100.
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