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1.MO DAU

Céc ngudn thai cong nghiép di gy 6 nhiém kim loai ning, vi vdy nude thai phai dugc xu
If trudc khi xa ra méi truong. Tuy nhién, véi nhitng nudc dang phat trién nhu Viét Nam quy mo
cong nghiép chii yéu & mirc vira va nho, viée xir If thai gap khé khan do chi phi xir I cao. Cac
ion kim loai nang doc nhu: As, Pb, Cd, Zn, Hg, Cu, Cr ... 1a tic nhan 6 nhiém nguy hiém. Néu
tich 10y voi ndng do cao s& gdy doc hai dbi véi con ngudi va dong vat, thuc vat ciing khong phat
trién duge. Theo Cuc bao vé moi truong My ¢ nhiing vung cong nghiép, khai thac mo cac dong
song déu bi nhiém ban véi céc chat doc kim loai nang. Trong cdc mau cd tdm cua vinh Giacacta
(Indonesia) lwong chi, thay ngan, lugng cadimi déu vuot qua muc cho phép [1].

Hién tai cling dd c6 mét sé phuong phdp dé xtr 1i thai kim loai nhu: sinh hoc, trao ddi ion,
loc, dién phén... Tuy nhién, phuong phép hap phu dugc danh gid 1 c6 hiéu qua dé xir Ii thai
16ng, ca vé phuong dién vét 1i va héa hoc. Phuong phap hip phu c6 thé loai hau het céc chét ban
hoa tan vao nudc ma cic phuong phap khac khong loai bo dwoc véi ham luong rat nho. Cac chat
hap phu thuong ding l1a: than hoat tinh, silicagel, keo nhdm, zeolit sat oxit. Gan ddy, cdc phu
pham nong nghiép, thiy hai san ciing dugc nghién ctru dé xir 1f nudc vi ching ¢6 wu diém la gia
thanh ré, 12 vat lidu c6 thé tdi tao dugc va thanh phan chinh ctia ching chtra cdc polyme dé bién
tinh va c6 tinh chat hip phu hoic trao ddi ion [2, 3].

Trudng hop chitin/chitosan dugc tmg dung rong rii 1am chat hap phu cho viéc tach kim loai
tir nudc va nude thai do cdu tric linh dong cta chudi polyme chitin/chitosan. Hon nita, su c6
mat mot s6 lwong 16n nhém chire hdp phu -OH, -NH ma trong d6 cédc nguyén tir O va N con cip
electron chua sir dung nén chiing c¢6 kha nang tao phirc chelat voi cdc ion kim loai nang hodc
chuyen tiép. Pic trung hap phu cua vat liu chitin/chitosan phu thudc rat nhiéu vao hinh dang,
cau tric, pH... Do d6 bién tinh chitin/chitosan tao vat liéu hap phu kim loai mét céch hiéu qua
dang 1a d¢ tai hip dan nhiéu nha khoa hoc trén thé gidi [4, 5]. Mot trong nhitng phuwong phap
nham ting cudng kha ning hap phu kim loai cta chitin/chitosan 1a bién tinh ghép cic monome
chirc nang 18n gid thé chitin/chitosan. Trong cong trinh nay, ching t6i ghép monome acrylonitril
1én chitin c6 d6 deacetyl thap bang ki thuat birc xa, sau d6 chuyén héa nhém cyan (-CN) thanh
nhom amidoxim (-C(NH,)=N-OH), nh¢ tdc nhan hydroxylamin (NH,OH). Vit li¢u nay duoc st
dung d& hip phu kim loai nang doc nhu asen, cadimi.
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2. PHAN THU'C NGHIEM

2.1. Ghép acrylonitril 1én chitin da chiéu xa

Chitin (vo tom) dang vay véi d6 deacetyl (DDA)~ 40% dugc chiéu xa trude trén ngudn
gamma Co-60 trong khoang lidu tir 4 dén 30 kGy. Acrylontril (AN) véi cdc ndong do khac nhau
tir 10% - 70% (V/V), trong dung moi dimethylformamide (DFM) dugc str dung dé ghép lén
chitin da chiéu Xa. Nham han ché su tao homopolyme, mudi Mohr’s dugce cho vao hdn hop phan
{mg. Nhiét d6 thyc hién phan img ghép dugc diéu chinh & 70°C, trong khoang thoi gian 1a 8 gid.
Sau khi phan g da hoan tat, mau dugc rira bang tetrahydrofuran, roi dugc say ¢ nhiét do 60°C.
Xiéc dinh muc d6 ghép (%) bang phuong phap trong luong.

Phan tng amidoxim nhim chuyén héa nhém cyan (-CN) ciia acrylonitril thanh nhém
amidoxim (-C(NH,;)=NOH) dat duoc béng tdc nhan hydroxylamin trong moi truong NaOH, véi
ti1¢ 7 : 3 (V/V) NH,OH.HCI1 0,1 M va NaOH 0,1 M ¢ nhiét d6 phan tng 80°C.

2.2. Xéac dinh cic dic trung cia chitin di bién tinh

Céc déc trung cua vat liéu da ghép AN (chitin-g-AN) cling nhu da chuyén héa duge khao
sat bang pho hong ngoai FTIR va kinh hién vi lyc nguyén to (AFM).

Pong hoc hdp phu asen va cadimi cia chitin da chuyén héa amidoxim (chitin-g-AN-A)
dugc khao st bang phwong phép tinh. Mot lugng 3 gam chitin-g-AN-A lic voi 200 ml dung
dich mudi disodiumhydro asenat (NazHAsO4) va muoi cadimi chlorlde (CdClz) nong do tu
10 - 80 mg/l trong 24 gio. Kha nang hap phu asen va cadimi tir mau nudc ngam ciing duoc ddnh
gid khi cho mau nudc chay qua cot nhoi chitin-g-AN-A. Ham lugng asen va cadimi dugc xic
dinh bang phd phét xa nguyén tir (ICP-AES Model Optimal 5300DV, USA).

Dung luong hdp phu asen dugc xdc dinh theo phuong trinh ddng nhiét Langmuir va
Freundlich [6]:

Phuong trinh Langmuir:
Ce/Ye=1/Qb + Ce/Q

véi Ce: Nong d cua ion kim loai trong dung dich sau khi hap phy (mg/l) ; Ye: Dung luong kim
loai dd dugc hap phu (mg/g); Q: Dung lugng hap phu cuc dai (mg/g); b: Hang so Langmuir
(I/mg).

Phwong trinh Freundlich:
X/m=KC"
hoac
log (X/m) =log K + 1/nlogC

voi X: Luong chat bi hdp phu (mg); m: kh01 luong chit hap phu (g); C: Nong do cua ion kim
loai sau khi hap phu (mg/l); K, n: Hang sd.

3. KET QUA VA THAO LUAN
3.1. Bién tinh chitin

3.1.1.Polyme héa ghép acrylonitril lén chitin da chiéu xa
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Anh huéng cta nong do acrylonitril dén mirc d6 ghép da dugc khao sét (hinh 1a) nham lya
chon mét ndng d6 t6i wu cho qua trinh ghép. Trong nghién ciru ndy, ndng do acrylonitril tir
10 - 70% dugc st dung dé ghép 1én chitin da duoc chiéu xa tai liéu 25,4 kGy. Két qua cho thay
rang voi nhiét do phan ting 70°C, thoi gian ghép 1a 8 gio, mirc d6 ghép di ting dan theo nong do
monome AN va dat mét gia tri t61 wu 114% tai néng do6 40%. Néu tiép tuc tang n6ng do
monome cho dén 70% thi mirc d6 ghép khong thay ddi dang ké (119%). Su khuéch tan vao sau
bén trong cia mang vy chitin s& thuan loi hon v6i ndng d6 monome cao hon. Tuy nhién, su
khuéch tan d6 ciing “bao hoa” & mot ndong do nhat dinh. So sanh véi phuong phap ghép héa hoc
thi ghép btic xa hiéu qua hon [7]. Ngoai ra, v6i phuong phdp ghép chiéu xa truée ndng do goc
peoxit khoi mao cho phan ting ghép cling dong mdt vai trd quan trong. Do vy, mirc d§ ghép
trong hinh 1b di ting theo liéu xa khi phan tng dugc thyc hién & diéu kién nong do AN 12 40%
va tai nhiét d6 70°C. Theo Chapiro, khi chiéu xa polyme trong dleu kién c6 6xy, tai cdc liéu xa
cao s& c6 su xa ly ciia peoxit diéu d6 anh huong dén nong do goc peoxit trong phan ung ghép
[8]. P 12 1i do vi sao mirc dd ghép da khong thay doi nhiéu khi liéu xa 16n hon 25 kGy trong thi
nghiém nay.
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3.1.2. Amidoxim héa nhom cyan trén chitin ghép acrylonitril

Su chuyén héa nhom cyan (-CN) thanh amidoxim (-C(NH,)=N-OH) duoc thyc hién khi
cho miu chitin ghép acrylonitril c6 mirc d6 ghép 114% phan tmg véi NH,OH.HCI : NaOH (ti 1¢
7 : 3, v/v). Bién tinh héa hoc trén mau chitin ghép ting lwong nhém NH, va OH vira tang cuong
kha nang tao phtrc chelat gitra chitin v6i kim loai nang va chuyen tiép. Hon nira, tang dédc tinh
truong cua vat liéu nho cac nhém chirc ua nudc cling cai tién duoc dung lugng hap phu. Theo
mot s6 tic gia, hap phu kim loai ctia chitin con tudn theo co ché trao ddi ion phu thudc vao pH
clia mdi trudng ciing nhu tac nhan chuyén héa [9].

Trong hinh 2 lugng amidoxim thay thé trén chitin da ting theo thdi gian phan tmg va dat
gid tri toi wu 2,13 mmol/g sau 6 gi¢' phan Ung ¢ nhiét do 80°C. Vi vay, mau nay duoc lwa chon

cho céc thi nghiém hap phu asen va cadimi. Ham luong amidoxim duoc tinh bang phuong phép
chuan d¢, khi ngdm mau chitin bién tinh trong dung dich mu6i NaCl bio hoa. Sau d6 chuan do
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dung dich bang NaOH 0,05 N. Sy chuyén héa amidoxim cting c6 thé dugc tinh twong ddi dya
trén cuong do dinh ciia nhém chitc —CN trong pho hong ngoai [10].
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Hinh 2. Sy phu thudc néng do amidoxim trén chitin ghép vao thdi gian phan &ng

3.2. Pic trung vé ciu tric cia chitin da bién tinh

Qud trinh ché tao chitin amidoxim tir chitin ghép acrylonitril bang phuong phap chiéu xa
trudce (pre-irradiation) duoc thé hién bang so dd 1. Sy ghép va chuyen héa dugc xdc nhan bing
phd hdng ngoai. Hinh 3a cho thy cdc dinh ddc trung cta pho chitin & 3500, 3200 - 3100 va
2800 - 2900 cm™ tuong tng vdi cdc nhém chiic —OH, NH, va -CH,-. Nhitng dinh khéc tai cac
bude séng 1700, 1600 cm™ dic trung cho cdc nhém chire C=0 va NH. Ngoai ra, sau khi ghép
AN mot dinh méi xuat hién ¢ 2200 cm™ 1a cua lién két ba C= N (hinh 3c). Sau khi chuyén héa
dinh C= N giam cuodng do va dinh OH thi rong hon (hinh 3b).
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Hinh 3. (a) Phd FT-IR cda chitin, (b) chitin-g-AN-A (c) chitin-g-AN

Anh AFM-3D cta cdc mau déu c6 céu tric bé mat “16i 16m”, déng thoi mau ghép va
chuyén héa ciing ¢6 su khic biét so voi mau chitin (hinh 4). Bé& mit ctia mau chitin ghép gb ghe
hon va ¢6 d6 day 16n hon mau chitin. Mau d4 chuyén héa c6 bé mit bang phang hon va chiéu
cao Z gip 1,7 1an so véi chitin ghép.

Hinh 4. Anh AFM cta (a) chitin, (b) chitin-g-AN, (c) chitin-g-AN-A

3.3. Pong hoc hip phu kim loai ciia chitin amidoxim
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S& di chitin/chitosan hap phu tét 1a nho tinh wa nudc cao véi mot sé luong 16n nhém
hydroxyl, nhém amino ctia chitosan tir qua trinh deacetyl va kha nang tao phurc kim loai nho cau
tric linh dong cua chudi polyme chitin/chitosan [11].
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Hinh 5. Hap phu As (V) va Cd** ctia mAu chitin amidoxim

Mot trong nhitng hudng tng dung hitu hidu cua chitin/chitosan 1a bién tinh ghép nham dwa
thém céc nhém chirc méi trén suon chitin/chitosan dé tang mat d¢ viing hap phuy va trao di ion.
Trong nghién ciru niy, mau chitin va chitin bién tinh c6 nhém amidoxim —C(NH,)=NOH duoc
phan ung véi cac ion kim loai cua mudi Na,HAsO, va CdCl, & mdi truong pH = 7. Két qua ¢
bang 1 di cho thiy, véi ciing ndng d6 As(V) va Cd**1a 30 mg/l, ciing mot luong mau ban dau 1a
3gam va thoi gian phan ing 24 gi0, thi dung luong hap phu cta chitin bién tinh cao hon chitin
ban diu. Vi cdc mau thir 12 nuée ngam thi mau chitin amidoxim ciing da hap phy hét As va Cd,
nhu vay ing dung vt liéu nay cho xir If nudc ngam 1a rat kha thi.

Bang 1. Sw hap phu As(V) va Cd** ctia cac mau chitin

Nong dd cua ion kim loai Nong dd ciia ion kim loai sau hép
Vit lidu Mau thir | trudc hap phy (mg/l) phu (mg/l)
As (V) cd* As (V) cd*
.. Na,HAsO,
Chitin CdCl, 30 30 28,7 13,2
Chitin amidoxim Naéljélszo“ 30 30 15,5 9,22
Chitin amidoxim | Nudc ngam 0,002 0,005 Khong phat hién | Khong phat hién

Sy hap phu cua chitin ¢6 mic do ghép 114% va luong chuyén héa amidoxim la
2,13 mmol/g ciing dugc biéu thi trong hinh 5, theo d6 dung lugng hap phu Ye cua Cd** 1a cao
hon As(V). Dac tinh hép phu asen c6 tinh chon loc cao hon cadimi dugc minh chirng béi mot $6
tac gia khdc. Rayakumar dd cho nhwa chitosan hap phu v&i ion kim loai & pH 7, trong sb cic ion
d& hap phu bi chitosan c6 Cd** trong khi As(V) thi hau nhu khéng hap phu dugc [12].
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Hinh 6. Déng hoc hap phu Langmuir a) va Freundlich b)

Pong hoc hip phu 1a co s& dé hiéu co ché hap phu cua vat liéu. Sy phan bd cua phan tir
chat bi hap phu trong pha dung dich trén pha ran, mot khi dat t6i trang thai can bang, c6 thé
duoc lam sang té dua trén dong hoc hép phu [13]. Trong cong trinh nay, dong hoc hap phu
Langmuir va Freundlich 1dn luot dugc thé hién trong hinh 6. M01 lién hé giita ti s6 ndng do ion
kim loai sau hap phu va dung lugng hap phu Ce/Ye (g/l) voi nong d6 Ce (mg/1) dugc md ta badi
phuong trinh Langmuir (Hinh 6a), hé s6 twong quan ca hai ion déu 16n hon 0,92. Dung lugng
hap phu cuc dai duge xdc dinh tir hai phuong trinh 12 0,88 va 2,09 mg/g tuong tng cho As (V)
va Cd**. Trong khi & hinh 6b biéu thi cin bang Freundlich giita log Ce va log (X/m) c6 hé s6
twong quan tuyén tinh R? thip. Vay dong hoc hap phu kim loai ciia chitin thich hop véi phuong
trinh Langmuir hon 12 Freundlich. Két qua nay ciing phtt hop véi két qua ctia Kamari khi nghién
ctru dong hoc hap phu ctia Pb* va Cu®* trén chitosan [14].

4. KET LUAN

Bién tinh ghép monome acrylonitril [€n chitin ¢6 d§ deacetyl thap di dugc thuc hién bang
phuong phap chiéu xa trudc, peoxit héa chitin. Qud trinh chuyén héa nhém cyan (-CN) thanh
nhém amidoxim —C(NH,)=NOH nham ting kha niang hap phu trén chitin ciing da duoc thuc
hién bang tic nhin hydroxyl amin. Dic trung vé cau triic va hinh thai bé mit ciia cdc miu chitin
duoc xdc nhan bang phd IR va anh AFM.

Qua két qua xdc dinh dung luong hép phu As(V) va Cd2+ lan luot 12 0,88 va 2,09 mg/g,
cung nhu kha ndng hap phu As va Cd trong mau nudc ngam, da cho thiy vat lidu chitin
amidoxim rat trién vong dé 1am sach cdc mau nudc nhiém As va Cd. Khao sit dong hoc hap phu
As va Cd di thé hién hap phu kim loai cua chitin thich hgp véi phuong trinh Langmuir.
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SUMMARY

GRAFING ACRYLONITRIL ONTO CHITIN BY PRE-IRRADIATION METHOD FOR
ADSORPTION OF TOXIC HEAVY METAL IONS (As(V), Cd*")

Chitin with low deacetylation degree was obtained by partial deacetylation of chitin.
Grafting for incorporation as well as modification of functional groups onto chitin prepared
hybrid adsorbents aiming enhancement for adsorption of metal ions was carried out by
irradiation technology. In this research, acrylonitril was used to graft onto chitin by pre-
irradiation method. The maximal value of grafting degree was found to be 114% at acrylonitril
concentration of 40% and the absorbed dose of 25 kGy. The conversion of the cyano group to
amidoxime group with reactive agent of hydroxylamine in NaOH at 80°C may attain up 2.13
mmol/g for 6 hours.

The As (V) and Cd** adsorption equilibrium onto AN-g-chitin-A fits with the Langmuir
isotherm better than the Freundlich one. The adsorption capacities were determined to be 0.88
and 2.09 mg/g for As and Cd respectively. From removing Arsenic and Cadmium in
groundwater sample, the chitin-g-AN-A has proved to be a promising material for cleanup of
contaminated water by toxic metal ions.
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