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ABSTRACT

Chitin with deactivation degree about 30-40% was irradiated up to dose of 28 kGy. Grafting
2 3-epoxypropyl methacrylate (EPMA) onto peroxidized chitin (EPMA-g-chitin) has been carried
out at 80°C. The grafting was confirmed by Fourier transform infrared spectroscopy (IR) and
scanning electron microscopy (SEM). The grafting degree was found to be dependent on the pre-
irradiation dose and leveled off above 20 kGy. EPMA-g-chitin was treated with phosphoric acid
(H;PO,) to open epoxy rings. Arsenic adsorption from solutions of Arsenate (Na,HAsO,) and
groundwater samples onto phosphonated EPMA-g-chitin has been investigated.

I- MO DAU

Bién tinh vat lidu bang k¥ thuat ghép buc xa
da tao duoc nhidu san phém c6 gia tri thyc tién
cao. Pay la mot phuong phap thuén lgi nham
gén két cdc monome chtrc nang lén cdc gid thé
polyme bang nhiing lién két héa hoc giira phan
tor ghép va vat liéu géc. Chinh nho sy tao thanh
céc phan tir copolyme héa ghép da cai tién cic
dic tinh cta polyme ban dau nhu: ting do bén
co 1y, d6 bén nhiét, dung lugng hip phu.... Qud
trinh polyme héa ghép btic xa c6 nhiéu vu diém
hon so véi k¥ thuat héa hoc thong thuong.

Hién tai dd c6 nhiéu cong trinh bién tinh vat
liéu bang k¥ thudt ghép buc xa cho nhiéu muc
dich khac nhau, ch€ tao mang dién phan ung
dung trong pin nhién liéu, ch€ tao mang chita
bong, vat liéu hap thu nudc.... Mot sb cong trinh
nghién clru bién tinh polyme cho muc dich h?ip
phu kim loai ning, doc ciing nhu hip phu mau
ciing da dugc cong bd [1 - 3]. Riéng ddi vai cic
polyme ty nhién nhu chitin/chitosan dic tinh
hép phu mau va kim loai 1a do kha ning tao

phtic chelat cua phan tlr polyme nay véi cic ion
chat mau va kim loai. Kha nang hap phu lién
quan dén ham luong nhém -NH, trén phan tu.
Tuy nhién, v6i do deacetyl cao chitosan c6 thé
tan trong moi truong pH thap. Vi vay, bién tinh
chitin/chitosan cho muc dich hap phu thich ting
v6i diéu kién moi trudng 1a d& tai hap dan coa
nhiéu nha khoa hoc va ¢ y nghia thyc tién rét
lon. Cac kim loai nang, ddc nhu arsen (As), chi
(Pb) thuy ngan (Hg), cadmi (Cd)... trong céac
nguén nudc ngdm hodc nudc thai cong nghigp
da gay 0 nhiém nang. O nudc ta nhiéu vung
nude ngam da bi nhiém arsen (thach tin) gay
anh huong dén strc khoe con nguoi. C6 mot so
phuong phap duoc sur dung dé xur ly Arsen nhu
oxi hoéa, loc, két tua... Tuy nhién, hép phu Arsen
tir chitin c6 do deacetyl thip da dugc bién tinh
ghép 1a mot phuong phap hoan toan mdi chua
¢6 mdt cong trinh khoa hoc ndo cong bd.

Trong cong trinh nay, ching to6i ghép
monome 2,3-epoxypropyl metacrylat (EPMA)
lén gia thé chitin c6 do deaxetyl ~30 - 40% da
duoc chiéu xa. Sau d6, su dung tic nhan H;PO,
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dé m& vong epoxi tao nhém chitc hap phu nham
tang dung lugng hap phu cla cac ion kim loai
trén gia thé chitin.

IT - THUC NGHIEM

1. Ghép EPMA lén chitin da chiéu xa

Str dung EPMA néng do 5% (V/V) trong
metanol ghép 1én chitin DD~30 - 40% da chiéu
xa trén nguén gamma “Co, suat liéu 1,4 kGy/h,
trong khoang li€u 4, 12, 16, 20, 28 kGy, nhiét
do cua phan tng ghép 1a 80°C. Ham luong ghép
dugc tinh theo phuong phép trong luong, dua
trén su gia tang khdi lugng cua mau sau khi
ghép so véi khoi lugng ban dau. Mau dugc tdch
homopolyme béng tetrahydrofuran, réi dugc
photpho héa dé md vong epoxy bang dung dich
axit photphoric véi néng do 50% (V/V) & nhiét
do 70°C. Ham lugng nhém photphoric (-PO;H)
thay thé tréen EPMA dugc xac dinh bang phuong
phap chuan do.

2. Pic trung cua vat liéu da bién tinh

Xac dinh su hién dién ctia cdc nhém chic
trén sudn chitin bang phé hong ngoai, su thay
déi hinh thai bé mat qua anh SEM.

Dong hoc hap phu arsen bdi chitin da bién
tinh (EPMA-g-chitin-P) duoc khao séat khi cho
cdc mau phan tng vé6i dung dich mudi disodium
hydro arsenat (Na,HAsO,.7H,0) véi néng do
arsen ban dau (Co) tir 1-5 mg/l. Kha ning hap
phu arsen tir nhitng mau nuéc ngam ciing dugc
déanh gid khi cho cdc mau nudc chay qua cot loc
c¢6 nhdi EPMA-g-chitin-P. Ham lugng arsen
duoc xdc dinh bang phé phét xa nguyén tir (ICP-
AES Model Optima 5300 DV, USA).

Dung lugng hdp phu arsen trén chitin da xu
1y duoc x4c dinh theo phuong trinh dang nhiét
Langmuir [4]:

Ce/Ye = 1/Qb + Ce/Q
Vi Ce: Nf”)ng dd cua ion kim loai trong dung
dich sau khi hap phu (mg/l),

Ye: Ndng d6 ion kim loai da dwoc hap phu
(mg/g),

Q: Dung lugng hép phu bdo hoa (mg/g),

b: Hang s6 Langmuir (I/mg).
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III - KET QUA VA THAO LUAN

1. Bién tinh ghép EPMA lén chitin chiéu xa
trudc

Mau chitin c6 do deacetyl ~30 - 40% duoc
chiéu xa trong su c6 mat cta khong khi, s€ tao
chitin peoxit. Néu monome dugc khuéch tan vao
trong chat nén polyme ¢6 goc peoxit khoi mao
thi phan ung ghép s& xay ra. V6i phuong phép
nay ham luong homopolyme tao thanh s€ han
ch€ hon so véi chi€u xa truc ti€p. Tuy nhién
mudi Mohr’s cling dugc st dung trong suét qua
trinh ghép.

Hinh 1(a) biéu thi su phu thuoc clia mitc do
ghép monome EPMA (5%) 1én chitin da chiéu
xa tai liéu 20,5 kGy vao thoi gian phan ung. Két
qua cho thady mic do ghép ting dan khi kéo dai
thoi gian phan tng va dat gid tri bao hoa tai 8
gi0, sau thoi diém nay néu kéo dai thoi gian
phan ting thi mic do ghép van khong gia tang.
Diéu nay lién quan dén do truong gidi han cua
chitin trong metanol & 80°C va da anh hudng
dén su khuéch tdn ciia EPMA lén gid thé chitin.
D6 ciing 1a 1y do vi sao & nhiét do thap miic do
ghép bi gi6i han. Hon nita, d6i v6i phuong phép
ghép chiéu xa trudc, nhiét do la mot trong
nhiing diéu kién c¢6 lién quan dén qua trinh tao
goc peoxit. Trong hinh 1(b), & nhiét do 80°C
mitc do ghép c6 gid tri cao hon hin & nhiét do
40°C va tang mot cach dang ké theo liéu xa. Tuy
nhién, véi liéu xa cao, s& c6 su xa ly dang ké
clia peoxit va lam giam toan bo t6c do peoxit
héa khi chi€u xa [5]. Ngoai ra, d6i véi chitin
con do 4nh hudng clia qud trinh cit mach bic
xa. Trong nghién ctiu nay, mau c6 mic do ghép
81% tai liéu xa 20,5 kGy 1a mau t6i wu dugc lua
chon cho céc qua trinh thuc nghiém ti€p theo.

2. Su chuyén doi nhém epoxi trén chudi ghép
EPMA-g-chitin

Hinh 2 trinh bay su phu thudc gilta luong
axit H;PO, (50% V/V) da thay th€ trén chitin
bién tinh ghép vao thoi gian phan ting & nhiét do
70°C. Ham lugng H,PO, da thay thé& trén vong
epoxi cia EPMA trén chitin bién tinh da tang
khi kéo dai thoi gian phan tng tir 60 phit dén
480 phut va dat gia tri bao hoa la 0,62 mmol/g
tai thoi diém 420 phit. Cic két qua dua trén su



phan tich dinh lugng tir phép chuin do trung hoa
proton cta NaOH, khi ngdm méau trong dung
dich mu6i bdo hoa. Trong vat liéu da photpho
héa, ngoai kha nang tao cac “ligan” vé6i ion kim
loai, su chuyén ddi nhém epoxi thanh cdc nhém
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Hinh I: Méi lién hé gitra mic do ghép véi thoi gian phan tng (a) va
su phu thu¢c miic d6 ghép vao liéu xa (b)
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Hinh 2: Anh huéng cta thdi gian photpho
héa dén ham lugng axit thay thé

3. Pac trung caa chitin bién tinh qua phép do
pho FTIR va anh SEM

Su thay déi cdu tric tit quéd trinh ghép
copolyme cua EPMA lén chitin va phan tng
photpho héa tiép theo trén chitin ghép duoc thé
hién qua két qua do phé FTIR. Hinh 3 biéu thi

phé FTIR cuia cdc mau: 1-chitin, 2-chitin ghép
EPMA (chi-g-EPMA), 3-chitin photpho héa
(chi-g-EPMA-P). Mau chitin ban diu cé céc
dinh hap thu & céc budc soéng 3265 cm™, 3477
cm’, 1568cm™, 1674 cm™, dic trung tuong dng
cho cdc nhém chiic -NH,, -OH, lién két doi C=C
va nhém chic C=0. Céic dinh hap thu mdéi
chiing to su ghép thanh cong & 1151 cm™ va 751
cm’ dic trung cho céc dao dong cia vong
epoxi. Phé do 3 sau khi photpho héa khong c6
dinh thé hién su ton tai ciia nhém epoxi va dinh
3463 cm™ clia nhém -OH thi rét rong.

Anh SEM dugc sir dung dé€ kiém tra hinh
thdi bé mat ciia mau chitin va chitin ghép. Anh
SEM cho thdy bé mat chitin truc khi ghép tron,
phéng. Trong khi miu chitin sau khi ghép
EPMA c6 su thay déi, toan bo bé mit trong gob
ghé khéc han bé mat chitin.

4. Khao sat kha nang hap phu arsen cta cac
mau chitin

Pong hoc hdp phu arsen dugc danh gia véi
mau EPMA-g-chitin-P. Dung lugng hidp phu
dugc xdc dinh theo ndng do Arsen ban dau (Co)
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tir 1-5 mg/l. Trong hinh 5(a) dung luong hap phu
clia cdc mau di tang theo ndng do cla arsen va
dat gid tri bao hoa Ye tai gid tri 0,12 mg/g.
Trong thi nghiém nay, dung lugng hap phu cua
arsen phu thudc vao su khuéch tdn cta arsen vao
mang chitin va kha nang “chelating” cla arsen
v6i nhiing viing hoat h6éa. D6i véi chitin bién
tinh (EPMA-g-chitin-P), sau khi phot pho héa
ngoai nhéom -NH, trén mach chitin con c6 thém
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cdc nhém -PO;H va -OH vita tang kha nang
truong clia mang vira tang ai luc d6i véi arsen.
Day ciing 1a su giai thich vi sao EPMA-g-chitin-
P c6 kha nang hdp phu arsen cao hon chitin
(bang 1). Hinh 5(b) thé hién su phu thudc giita ti
s6 Ce/Ye v6i nong do arsen sau hdp phu Ce la
tuyén tinh. K&t qua nay xdc nhan su thich hop
cta cong thic Langmuir trong hap phu don 16p
cua chitin.
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Hinh 3: Phé IR ctia Chitin (1), EPMA-g-chitin (2), EPMA-g-chitin-P(3)

(b)

Hinh 4: Anh SEM clia mau chitin (a) va chitin bién tinh ghép (b)

Su hap phu arsen trong cdc miu nudc ngdm ciing dugc khao sdt trong bang 1. Mac dit ham
lugng arsen clia cdc miu nudc thir nghiém chua vugt qua mic cho phép clia TCVN (50x10° mg/l),
nhung su hién hitu ctia arsen trong nudéc sinh hoat lau ngay ciing 1a méi nguy hiém cho sitc khoe con
ngudi. V6i dung luong hap phu Q = 0,35 mg/g, gid tri nay 1a kha cao so v6i vat liéu hap phu As tr
tai liéu khac [6]. Nhu da thuc nghiém, vat liéu cling da hap phu toan bo ham lugng As trong céc

mau nudc giéng khoan I va II.
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Hinh 5: Su hdp phu As cia mau EPMA-g-chitin-P (a) va phuong trinh hap phu Langmuir (b)

Bdng 1: Su hap phu arsen cua vat liéu bién tinh va chua bién tinh

Vit lieu Dung dich thir Ha‘;;};‘gﬁﬁ f;fgt/rlm/’c Ha&;‘;ﬁ% 11:; b
1. Chitin Na,HAsO, 0,92 0,73
2. Chi-g-EPMA-P | Na,HAsO, 0,92 0,39
3. Chi-g-EPMA-P | Nudc giéng khoan | 0,004 Khong phat hién
4. Chi-g-EPMA-P | Nudc gié€ng khoan II 0,01 Khong phat hién
IV - KET LUAN 425 (2002).

Qué trinh ghép EPMA I[én chitin c6 do
deaxetyl thap (30 - 40%) da thuc hién thanh
cong bing phuong phdp chi€u xa. EPMA-g-
chitin duoc m& vong epoxi kha thuan loi véi tac
nhan axit photphoric dé ting cudng cic nhém
chitc hap phu. Vat liéu da bién tinh cé dung
lugng hap phu Arsen kha cao (Q = 0,35 mg/g),
rét trién vong cho tng dung 1am chat hdp phu dé
Xt 1y As trong nuGc ngam.
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CHE TAO VAT LIEU HAP PHU ARSEN TU CHITIN BANG KY THUAT POLYME HOA
GHEP BUC XA

PREPARATION OF ADSORBENT MATERIAL FOR ARSENIC FROM CHITIN BY
RADIATION-INDUCED GRAFT POLYMERIZATION

TRUONG THI HANH', NGUYEN QUOC HIEN', HA THUC HUY?
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