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Tém tit: Copolyme (PVA-g-AA) co ti 16 PVA (Polyvinyl alcohol) va AA (Acid acrylic)
khac nhau theo khdi lugng (w/w) dugc diéu ché biang phan tmg ghép birc xa gamma Co-60.
Céc yéu t6 anh hudng t6i ham luong gel tao thanh da duoc khao sat. O liéu chiéu xa 20
kGy luong gel tao thanh dat 92,39% véi df truong nude khoang 905%. Cac dac trung tinh
chat va cdu tric cua vat liéu di duogc xac dinh bang Phd hong ngoai chuyén dbi chudi
Fourier (FT-IR) va phan tich nhiét quét vi sai (DSC). Hinh thai bé mit trudc va sau khi
ghép mach birc xa duoc xac dinh bang kinh hién vi dién tir quét (SEM). Cac yéu té anh
hudng dén su hap thu kim loai nhu pH, thoi gian hap thu va ndng do cac ion kim loai st
dung ban dau ciing da dugc nghién ciru. Cac két qua nghién ctru cho thay ring, luong hap
thu dat cuc dai ctia vat liéu sau 200 phut & pH 5 d6i v6i Pb2*, Zn®*, Co 2 va Ni2* 1an luot 1a
178 mg/g, 161 mg/g, 117 mg/g va 110 mg/g.

T khoa: Copolyme; ghép burc xa; PVA-g-AA
L. MO DAU

Ngdy nay, cung voi su phat trién cua cac nganh coéng nghiép 13 qua trinh 6 nhlem moi
trudong dat va nude do cac kim loai ning dugc thai ra thong qua hoat dong san xuét hay sinh
hoat lam anh huong nghi€m trong t6i strc khoe con nguoi va hé sinh thai. Bang cach nao do
ching xam nhap vao co thé con ngudi. Trong co thé, ching khong bi chuyén héa, ma dugc
chuyen tor bo phan nay sang bo phan khac va tich tu lai trong mot s6 co quan voi ham lugng
tang dan theo thoi gian tiép xtic. Cac ion kim loai Zn, Co, Ni, Pb c6 d hoa tan trong moi
truong rat 1on, khi c6 mat trong co thé & ndng do cao nhimng ion ndy chuyén hoa va gy hai
cho stc khoe con ngudi nhu: Tén thuong ndi tang, ton thuong hé than kinh, ung thu va tham
chi c6 thé tir vong [1].

Do d6, van dé loai bo cac ion kim loai nang tir nude thai va nudc thai cong nghiép da
tré thanh vin dé hét sirc can thiét. C6 nhiéu phuong phap duoc 4p dung nhdm tach cac ion
kim loai nang ra khoi méi truong nudc nhu: phuong phap hép phu, phwong phap trao ddi ion,
phuong phap két tua... Trong d6 phuong phap héap phu duoc ap dung rong rai va cho két qua
rat kha thi boi vi hidu qua cao, chi phi thap, dé dang thu gom xur ly. Gan déy, viéc sir dung cac
hydrogel de xtr 1y va hap thu cac ion kim loai dd va dang dwoc nghién ctru va Gng dung rong
rdi. Vi co ciu trac mang ba chiéu do d6 cac vat lidu hydrogel chi truong ma khong tan trong
nudc. Ngoai ra, cac vat liéu nay thuong chira cac nhom chirc wa nuée khac nhau nhu (COOH,
OH, NH>) trong c4u trac mang ciia n6 nén dé dang hap thu duoc cac ion kim loai co trong
nuée thai. Polyvinyl alcohol 1a mot loai polymer cong nghiép vo cung phd bién, c¢6 ciu tric
don gian va kha ning phan huy sinh hoc. Qua trinh phan huy cua ching 1a do tac dong cua
nude, vi khuan dam nhiém, khong doi héi nang luong, khong tao ra cac chat doc hai, déng
thoi gop phan giai quyét nhu ciu sir dung cta con ngudi ma khong dé lai tic hai cho moi
truong. Bén canh d6 viéc ghép véi acid acrylic gop phan lam ting d6 bén, tinh linh hoat, dic
tinh thily phan, hanh vi trrong nd ctia polyvinyl alcohol dé phu hop cho cac muc dich sir dung
khac nhau [2-3].

Hydrogel c6 thé dugc diéu ché bang phuong phap vt 1y, hoa hoc nhung phwong phap sur
dung birc xa gamma Co-60 dé ghép khau mach tao mang luéi khong gian 3 chiéu dugc cho 1a
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hiéu qua nhat do co tinh vu viét sau: tdc d6 phan Gmg nhanh, co ﬂthé kiém soat tbc do phan tmg
va dat biét khong can stir dung chat kho’i’méo hoéa hoc nén sér} pham thu dugc c6 d6 sach cao [4-
6]. Trong bao cao nay trinh bay cac ket qua nghién ctru vé anh huong cua cac thong so gia
cong dén hélrp lu’(_)’r,lg gel, do truong nu:(:yc va kha nang hap thu céc ion kim loai cua vat liéu
copolyme di€u ché bang ky thuat chiéu xa gamma Co-60 tur Polyvinyl Alcohol va Acid
Acrylic (PVA-g-AA).

II. NOI DUNG

I1.1 PHUONG PHAP NGHIEN CUU

- Piéu ché copolyme bang ky thuit ghép birc xa

Copolyme PVA-g-AA dugc tong hop bang phan tng tring hop gbc tu do dudi tac dung
cua birc xa gamma Co-60.

Hoa tan 10g PVA trong 90ml nuéc cit, khgéy déu bang may khudy co voi toe do 250
vong/phut, ¢ nhiét gi(f) 80 °C. Dung dich duoc khuay lién tuc trong 5 gio sau do lam ngudi dén
nhiét do phong. Ti€p theo, thém tir tir mot luong AA vao d¢ dat cac ti 1¢ PVA:AA (w/w) 1a
1:1; 1:2 va 1:3. Khuay déu bang may khudy co véi toc do 500 vong/phut trong 60 phut. Hon
h0’p sau khi khudy duoc chia nhé vao céc tii PE sau d6 chiéu xa trén thiét bi chiéu xa Gamma
Chamber 5000 ¢ khoang lidu xa 0-25 kGy. Mau sau khi chiéu xa dugc sdy kho & 40 °C dén
khoi lugng khong doi va xac dinh cac dac trung tinh chat.

-Xac dinh céc dic trung tinh chét ciia copolyme
Tinh sach copolymer va xac dinh ham luong gel tao thanh

Cac mau copolyme khé dugc ngam trong nudc cat trong 12 gi ¢ 80°C, lay ra va rua
bang nudc nong dé loai bo phan hoa tan, sau d6 say kho dén khéi luong khong d01 ¢ nhiét do
40°C. Miu sau khi sdy kho duoc nghién nho, bao quan trong cac tai PE. Cac mau copolyme
sau khi tinh sach s& dugc st dung dé kiém tra cac dic trung tinh chét.

Ham lugng gel tao thanh dugc tinh toan theo cong thic sau:
Gel (%) = 2% .100 (D

Trong d6 W4 va Wo 1an luot 1a cac khéi mau khé sau va trudce khi chiét.

Do treong nueoc bdao hoa

b9 truong nudc bao hoa (TNBH) dugc xac dinh bé}ng phuong phdp Tea Bag: can 1
lugng copolyme da tinh sach M; cho vao tai vai khong tham nu6e o khoi lugng la Mo, sau
do ngam truong trong nudce 24h. Sau do, dé rao nude hodc tham nude bang gidy thdm cho toi
khi khong con thay nudc nhd giot va can khoi lugng (Mz). Thi nghiém 13p lai 3 lan lay ket
qua trung binh. Do truong nudc bao hoa cua chitosan dugc tinh theo cong thirc:

Mz =Mo 00 )
M,

Trong dé: - My 1a khéi lwong cua thi vai

TNBH(%) =

- M 14 khéi lugng cta copolyme ban dau

- M 14 khéi lugng copolyme va tai vai sau khi trrong nuée
- Khio sat kha niing hap thu céc ion kim loai ciia copolyme

Can 0,1g copolyme kho da tinh sach cho vao binh tam giac c6 chira 100 mL dung dich

Pb?* nong d6 200 mg/L. Khuay trén may khuay tur voi toc do khuay la 250 vong/phut trong
150 phat. Dung dich sau d6 dem di loc va xac dinh nong d¢ Pb%* con lai trong dung dich bang
phuong phap do pho hap thu nguyén tir AAS. Tién hanh thi nghiém tuong tu v&i cac ion Co*",
Ni*" va Zn*".



- Khio sat anh hwéng ciia pH dén kha ning hip thu cac ion kim loai ciia copolyme

Can 0,1g copolyme kho da tinh sach cho vao binh tam giac c6 chtra 100 mL dung dich
Pb’" nong do 200 mg/L. Khuéy trén may khuay tir v6i téc do khudy 1a 250 vong/phut,chinh
pH dung dich nam trong khoang 2-6. Viéc ting pH hon ntta khong duoc tién hanh, do kha
ning két tia & pH trén gia tri nay [9]. Tiép tuc khudy trong trong 150 phut. Dung dich sau do
dem di loc va xac dinh ndng d6 Pb>" con lai trong dung dich bang phwong phap do phd hap
thu nguyén tir AAS. Tién hanh thi nghiém twong tu véi cac ion Co?", Ni*" va Zn>". Cac dung
dich HNO; 0,1M; 0,01M va NaOH 0,1M; 0,01M duoc ding dé hiéu chinh pH.

- Xac dinh dung lweng hip thu cac ion kim loai ciia copolyme

Can 0,1 gam copolyme rdi lan lugt cho vao binh tam giac 250mL chira 100 mL dung
dich ion Pb>" ndng d6 200mg/L khudy téc do 250 vong/phut, thoi gian khudy lan luot 1a 30,
60, 90, 120, 150, 180 va 240 phut. Dung dich sau khi khuéy duoc loc va xac dinh dung luong
hép thyu ion kim loai ctia copolyme bang phwong phap AAS trén may quang phd hip thu
nguyén tir Shmadzu A4—6800, Nhat Ban.

Hiéu sudt hdp thu dwoc tinh theo cong thire:

( 0 e) (3)

H% =
="

Trong do: ‘ ‘
Co la ndng d6 kim loai ban dau trong dung dich (mg/L).
Ce 1a nong d6 ion kim loai con lai trong dung dich (mg/L).
Dung lirong hdp phu dwoc tinh theo céng thirc:
_(Cy-Co).V “4)
W
Trong do: )
qe la luong ion kim loai bi hap phu (mg/g).
Co la nOng d6 kim loai ban dau trong dung dich (mg/L).
Ce la nong d6 ion kim loai con lai trong dung dich (mg/L).
W 1a khoi lugng chat hap thu da dung (g).
V thé tich dung dich (L).
- Mo hinh hap phu (‘Iang nhi¢t Langmuir

Mo hinh dang nhiét Langmuir [7] gia sir rang sy hip phu ion kim loai duoc xay ra trén
bé mit cta chat hap phu don 16p (monolayer), & day khong co sy tuong tac gitta cac ion bi
hap phu, khi d6 Langmuir md ta qua trinh tuong tac gitta chat hap phu va ion kim loai bi hap
phu bang phuong trinh tuyén tinh c6 dang:

C C 1 (5
(S — (S +
qe qm qm'KL

Trong do:

qe (mg/g): do hép phu bang luong chat tan bi hap phu boi mot don vi khdi luong chit

hap phu 6 trang thai can bang

Ki: hing s6 hip phu Langmuir

C. (mg/L): ndng d6 cua chit tan trong pha 16ng & trang thai can bang

MB&i thi nghiém tién hanh 3 1an 14y gia tri trung binh.

Xk 1y 56 liéu thue nghiém: Két qua danh gia va xu ly s6 liéu bang phan mém SPSS 16.0.

St dung phan tich phuong sai mot yéu t6 voi mue tin cdy 13 95% (p < 0,05).



I1.2 KET QUA THAO LUAN

- Anh huwéng ciia liéu xa t6i ham lrgng gel tao thanh
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Hinh 1. Anh hwéng ciia lidu xa t&i ham hrong gel (a) va dd trwong (b) ciia vt liéu

Anh huong cua liéu xa dén ham luong gel tao thanh véi cac ty 16 PVA/AA khac nhau
dugc duge trinh bay ¢ hinh 1a. Két qua khao sat cho thay lidu chiéu xa c6 anh hudng rat 16n
dén ham luong gel tao thanh. Ham luong gel tao thanh ting theo lidu xa va ham lugng AA st
dung. Diéu nay c6 thé giai thich ring, monome AA chira lién két d6i C=C khong bdo hoa,
duéi tac dung cua birc xa s& hinh thanh gbc ty do -[CH2-CH'-COOH],- va cac gbc tu do nay
s& lién két vao mach chinh cta PVA tao cac lién két ngang tir do gel duoc hinh thanh. Ngoai
ra, khi lidu xa cang cao thi mic do hinh thanh lién két ngang trong phén tir copolyme cang
nhiéu do d6 mirc d6 hinh thanh gel 16n hon. Tuy nhién, khi & khoang lidu xa trén 20 kGy mirc
d6 hinh thanh gel bdo hoa va c6 dau hiéu suy giam. Nguyén nhan c6 thé 13 khi & khoang liéu
xa 0-20 kGy qua trinh khau mach birc xa dién ra va ham lugng gel tao thanh bat dau tang.
Nhung ¢ khoang liéu xa 20-25 kGy qué trinh khau mach birc xa va cat mach birc xa copolyme
Xay ra déng thoi voi vai mie do khac nhau dan dén ham luong gel tao thanh bi han ché va co
thé suy giam. Cu thé trong khoang liéu xa tir 5-20 kGy ham luong gel tao thanh ting dan, dat
92,39 % tai lidu xa 20 kGy d6i v6i mau copolyme cé ti 16 PVA/AA 1a 1:3 (w/w) khi ting lidu
xa 1én 25 kGy ham lugng gel tao thanh suy gidm chi dat 91,61%.

- Anh hwéng cia liéu xa dén d9 trwong nwéc ciia vat li¢u copolyme theo thoi gian

Anh huong cua liéu xa dén do truong nudc cua vat li€u copolyme ti 1€ PVA/AA 1a 1:3
(w/w) theo thoi gian dugc trinh bay trén hinh 1b. Két qua khao sat cho thay, do truong nudc
cua vat li¢u copolyme téng theo thoi gian va dat trang thai béo hoa sau 360 phit. Cac nghién
clru cling chi ra rang, do truong nude bdo hoa ti 1¢ nghich voi voi lidu xa, nghia 13 khi ting
dan liéu xa 1én thi do truong nudc cua vat liéu copolyme giam trong cung mot diéu kién. Cu
thé do truong nudc bao hoa cia vat li¢u copolyme chiéu xa 5; 10; 15; 20 va 25 kGy lan luot 1a
1315; 1208; 1124; 903 va 889%. Diéu nay cho thay, khi chiéu xa & liéu xa cao murc d khau
mach cang 16n va lam han ché kha ning truong nude ciia vét lidu.

- Cac dic trung tinh chit ciia copolyme

Phé hong ngoai

Phd hong ngoai IR ciia PVA va PVA-g-AA cho két qua & hinh 2. Trén phd hong ngoai
ciia PVA (3a) c6 dinh hip thu ¢ 3295 cm™ dic trung cho dao dong ctua O-H va dinh hép thu
tai 2940 cm! dic trung cho dao dong ctia O-H. Pinh hép thu & 1718 cm™! dic trung cho dao
dong ctia nhom C=0 trong phén tir cia PVA. Ngoai ra, cac dinh hap thu tir 13241425 cm’!
dic trung cho dao dong bién dang ctia nhém —CHa, cac dinh hap thu 1139 va 1085 cm™ tuong
truong cho dao dong cua C-C va C-O, khoang sé séng tir 906-1085 cm™' dic trung cho dao
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dong cia nhom C-O—C.

Trén phd hdong ngoai ctia PVA-g-AA (3b) cho thdy c6 su chong chéo cia dao dong O-H
trong nhém caboxylic voi nhom alcohol O-H cta phan tor PVA va mot dao dong rat manh tai
1703 cm™ twong trung cho dao dong ciia C=0O ctia nhom caboxylic ¢6 trong mach PVA.
Ngoai ra, dao dong kéo CO ciia PVA ¢ 1718 cm *' da chuyén dich vé 1703 cm ™' va cudng do
clia n6 tang 1én cho thiy cac twong tac lién két hydro ciia PVA d duoc thay thé bang tuong
tac lién két hydro giita PVA va AA. Két qua khao sét ciing cho thdy dao dong kéo dai C-O ¢
1085 cm™ dugc giam nhe va dich vé 1074 cm™ va dao dong cua C-C tang 1én dich chuyén 1én
1162cm’. Piéu nay 1a do phan ng ester hoa giita cac nhom axit cacboxylic trong phan tir
polyacrylic acid va nhém hydroxyl trong phan tit PVA [5].
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Hinh 2. Phd hong ngoai ciia PVA (a), va PAA-g-AA (b)
Phan tich nhiét vi sai DSC

Trén gian do nhiét & hinh 3 cho thay nhiét do nong chay Tm va nhiét do chuyén thay
tinh thé T, ciia PVA (a) va PVA- -g-AA (b) c6 su thay dbi rd rang. Vi mau PVA(a) T ¢ nhiét
do 102°C dic trung nhiét do chuyén pha thay tinh va Ti 12 165°C dic trung cho nhiét d6 nong
chay ciia PVA. O gian dd nhiét ciia PVA- -g-AA (b) ngoai Tm ¢ nhiét d6 109 ,43°C dic trung
nhié¢t do chuyen pha thuy tinh va sy méat nudc hip thy cta vat lidu ghép Tm ¢ nhiét do
268,20°C cho thay su pha hiy cac lién két chéo trong phéan tir copolyme, diéu nay ciing phu
hop véi nghién ciru cua Raju va cong sy (2003) [8].

osc Thermal Analysis Result
Peak 109.43C
0.00 Onset 31.97C Peak 267.20C
Endset 52.09C Onset 195.34C
Heat 38.10J/g Endset 300.40C
Heat -27.19J/g

Peak 168.46C

Peak 102.00C
Onset 165.94C

1000  Onset 32.56C
. Endset 206.84C
Endset 156.18C
Heat 0.59J/g
Heat -48.14J/g

-0.00 5.00 10.00 15.00
Time [min]

Hinh 3. Gian d6 nhiét ciia cia PVA va PAA-g-AA
Anh SEM ciia PVA va PVA-g-AA

Két qua chup anh SEM ¢ hinh 4 cho thdy PVA c6 bé mit kha bang phang va don gian.
Tuy nhién sau khi tién hanh ghép AA bang k¥ thuit bic xa 1én phan t¢r PVA & hinh 5 cho
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thiy, bé mat cta vat liéu ghep yﬁt g0 ghé phuc tap hon. Ngoai ra trén bé mit c6 rat n}liéu 16
mao quan nho, diu nay cho thay AA da duoc ghép lén PVA va polyme ghép buc xa rat thich
hop 1am vat liéu hap thu.

- i

S-4800 10.0kV 7.5mm x500 SE(M) 100um S-4800 10.0kV 7.8mm x500 SE(M)

Hinh 4. Anh SEM ciia PVA Hinh 5. Anh SEM ciia PVA-g-AA
- Kha niing hip thu céc ion kim loai ciia vit liéu copolyme

Kha nang hap thu ion kim logi cua copolyme o cac liéu chiéu xa khdac nhau
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Hinh 6. Khi ning hip thu ion kim loai ciia copolyme

Kha niang hip thu cic ion kim loai Pb*"; Ni**; Zn*" va Co?" ndng d6 200 ppm cia
copolyme chiéu xa véi cac lidu xa khac nhau trong 150 phut dugc trinh bay trén hinh 6. Cac
két qua nghién ctru cho thay khi liéu xa ting dan thi hiéu suat hp thu cac ion kim loai cua vat
liéu copolyme tang. Két qua nghién ctru cting cho thiy copolyme chiéu xa ¢ liéu xa 20 kGy
c6 hiéu xuét hap thu cao nhét dbi véi cac ion kim loai Pb>"; Zn*"; Co®" va Ni*" lan luot 1a
61,56; 58,08; 36,08 va 31,95%. Mat khac, copolyme chiéu xa & liéu xa 25 kGy cho hi¢u suét
hép thu thap hon khi chiéu xa & liéu 25 kGy cho thay, ¢ lidu xa cao hon 20 kGy s& xay ra qua
trinh cit mach 1am dut gdy céc lién két cta cac nhom chire. Vi vdy, hiéu suat hip thu cua vt
lidu sé giam dan.

Anh hwéng ciia thoi gian dén kha nang hdp thu ciia vét liéu

70 70
x 60 F () 260 O
P’ | :“
g % Es0 |
a 40 &
3 S 40
< 30 t =
g 330 t
z 207 Pb2+ O Zn2+ =
3 10 L AcCor  ©Nis 320 | Pb2+  OZn2+
=R T o . ACo2+ , ONi2+
0 30 60 90 120 150 180 210 240 270 1 3 5 7
Thoi gian, phut pH

Hinh 7. Anh hwéng ciia thoi gian (a) va pH (b) dén kha ning hép thu cia vt liéu
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Anh huodng cua thoi gian dén kha nang hap thu cac ion kim loai cua vat liéu copolyme
dugc chi ra trong hinh 7a. Céc két qua nghién ciru cho thdy hiéu suat hap thu cia vt lidu ting
theo thoi gian va dat trang thai bao hoa ¢ 240 phut. Cu thé, hiéu suét hép thu cac ion kim loai
sau 240 phit ciia copolyme twong tng véi cac ion kim loai Pb?"; Zn?"; Co?* va Ni*" 1an luot 14
61,50; 57,94; 36,13 va 31,77%.

Anh hwéng ciia pH dén kha néing hdp thu ciia vt liéu

Anh huong cua pH dén kha nang hap thu cta vat liéu trong khoang pH 2-6 dugc trinh
bay trong hinh 7b. Két qua khao sat cho thay hiéu suat hap thu cac ion kim loai cta vat liéu &
cac moi truong pH khac nhau khong c6 quy luat nhat dinh. Cu thé, khi pH ting trong khoang
tir 2-5 thi hiéu suat hap thu cac ion kim lai ting, nhung khi tiép tuc ting pH = 6 thi hiéu suat
hép thu cua copolyme lai giam. Nhu vay khi pH thap thi lam gia ting ion H' trén bé mit cht
hap phu, diéu niy gay nén twong tac tinh dién manh giita bé mat chat hap phu tich dién duong
lam can tr¢ sy tuong tac tinh di€n gitra cdc nhom chure trong phan tir copolyme véi cac ion
kim loai ton tai dudi dang Pb>"; Zn>"; Co*" va Ni*". Nguoc lai khi pH > 6 thi c¢6 su canh tranh
héap phu gitra ion OH" dién ra bé mit chat hip phu va trong dung méi, lam giam kha ning hap
phu ctia copolyme.

- Dung lwong hép thu ciia copolyme

Trén co so cac didu kién thoi gian, pH t6i wu da tim duoc, tién hanh qué trinh hap phu
v6i ndng do Pb>"; Zn?*,Co®" va Ni*" ban dau khac nhau. Cac dit liéu hip phu duoc phén tich
theo mo hinh ding nhiét hdp phu Langmuir. Dang tuyén tinh cta phuwong trinh Langmuir
duoc biéu dién trong hinh 8.
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Hinh 8. Dang tuyén tinh ciia phwong trinh Langmuir dbi véi Pb?*, Zn?*, Co** va Ni?*

Két qua nghién ctru cho thdy mé hinh hip phu ding nhiét Langmuir mé ta kha chinh
xéc sy hap phu ctia Pb?*; Zn>"Co?" va Ni*" 1én vat liéu copolyme. Dung lugng hép phu cuc dai
qmax cua copolyme dbi véi Pb?"; Zn?"; Co®" va Ni*" lan luot 1a 178,57; 161,29; 117,64 va
109,89 mg/g. Ning luong lién két b (Kqmax) trong truong hop nay la: Pb>": 0,4668; Zn?":
0,6339; Co*": 0,7664 va Ni**: 0,9574.

1. KET LUAN

Str dung k¥ thuét ghép btic xa AA 18n phan tir PVA duoc thuc hién trong khoang liéu xa
0-25 kGy, ham lugng gel tao thanh phu thudc vao lidu xa va dat 92,39% tai liéu xa 20 kGy.
Sy hinh thanh cac lién két ngang trong phan tir copolyme lam cho vt liéu chi truong ma
khong tan trong nudc véi do truong khoang 903%. Céac két qua phén tich FT-IR va DSC
chtng minh ring AA da dugc ghép 1én khung ctia PVA thong qua sy hinh thanh cac lién két
ngang thong qua phan tng ester hoa gitra cac nhém axit cacboxylic trong phén tir polyacrylic
acid va nhom hydroxyl trong phan tir PVA. Anh SEM cho thdy bé mit ciia vat liéu ghép rat
g0 ghé phirc tap hon va trén bé mat co rat nhiéu 16 mao quan nhd, diéu nay cho thiy AA da
dugc ghép 1én PVA. Céc yéu t6 anh huong dén lugng héap thu cia hydrogel nhu pH, thoi gian,
ndng do ion kim loai ban dau dd duoc nghién ciru va cho thdy kha ning tmg dung cao trong
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linh vuc xtr 1y 6 nhiém moi truong.
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STUDY ON THE ADSORPTION OF HEAVY METAL IONS Pb*, Zn**,
Co**, Ni* FROM AQUEOUS SOLUTION OF COPOLYME PREPARED
BY GAMMA INDUCED RADIATION POLYMERIZATION

PHAM BAO NGOC, NGUYEN GIANG, LE VAN TOAN, LE XUAN CUONG, NGUYEN
MINH HIEP, VU NGOC BICH bAO, TRAN THI TAM, LE VAN THUC, LE THI THUY
LINH, LE THI BICH THY, HAN HUYNH DIEN AND NGUYEN TRONG HOANH
PHONG®
Radiation technology and Biotechnology Center, Nuclear Research Institute
Email: sharahio@yahoo.com

Abstract: Copolyme hydrogel (PVA-g-AA) having varied PVA (Polyvinyl alcohol) and
AA( Acrylic Acid) content is prepared by gamma induced radiation polymerization.The
parameters of affecting the gel fraction yield have been studied. The gel fraction and the
swelling property are found to be 92.39% and 905% respectively at absorbed dose 20
kGy. Characteristics of product were determined by Fourier Transform Infrared (FTIR)
spectrometer and Differential Scanning Calorimeter (DSC).The surface morphology of
PVA and copolyme has been studied with Scaning Electron Microscopse (SEM). The
factors affecting the metal uptake such as pH, time, and initial feed metal concentration
were investigated. It is found that, at pH 5 and after 200 minute the maximum adsorption
amount is 178 mg/g, 161 mg/g, 117 mg/g and 110 mg/g for Pb**, Zn **, Co *" and Ni *
respectively.

Key words: Copolyme, radiation polymerization, PVA-g-AA


mailto:sharahio@yahoo.com

