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Nghién ciru kha ning hap phu cic ion kim loai Co¥, Zn*, Ni**, Pb**
ctia vat liéu copolyme diéu ché bang ky thuat ghép birc xa yCo®
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Tém tit:

Copolyme (PVA-g—AA) c6 ty 1€ PVA (Polyvinyl alcohol) va AA (Acid acrylic) khac nhau theo Kkhéi lwgng (w/w) duge
diéu ché bang phan @ng ghép birc xa gamma Co-60. Cac yeu t6 anh hwéng téi ham lwgng gel tao thanh da duwoc khao
sat. 0 liéu chiéu xa 20 kGy, luwgng gel tao thanh dat 92,39% véi d truong nuée khoang 905%. Céac dic trung tinh chit
va clu tric cia vat liéu da dwoe xac dinh bang pho hong ngoai chuyen ddi chudi Fourier (FTIR) va phan tich nhiét
quét vi sai (DSC). Hinh thai bé mit trudc va sau khi ghép mach birc xa duwge xac dinh bing kinh hién vi dién tir quét
(SEM). Cic yéu to anh hwéng dén sy hiap phu kim loai nhw pH, thoi gian hip phu va nong dd cac ion kim loai sir dung
ban diu ciing da dwgc nghién ciru. Két qua cho thiy, lwrong hip phu cuc dai ciia vét liéu sau 240 phit ¢ pH=5 déi véi
Pb*, Zn?*, Co** va Ni*'lan lwot 12 178, 161, 117 va 110 mg/g.

Tir khoa: copolyme, ghép birc xa, PVA-g-AA.
Chi 56 phdn logi: 1.4
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Ngay nay, di cung vdi su phat trién cua cac nganh cong
nghiép 1a sy 6 nhiém mai truong dat va nude do cac kim loai
nang dugc thai ra thong qua cac hoat dong san xuét hay sinh
hoat ctia con nguoi, lam anh hudng nghiém trong téi strc
khoe con ngudi va hé sinh thai. Trong co thé, chung khong
bi chuyén hoa, ma duoc chuyén tor b phan nay sang bd
phan khac, bi dio thai qua duong bai tiét va tich tu lai trong
mot sd co quan véi ham lugng ting dan theo thoi gian tiép
xtc. Céc ion kim loai Zn, Co, Ni, Pb c6 d6 hoa tan trong moi
truong rat 1on, khi c6 mat trong co thé & ndng do cao nhirng
ion nay chuyén hoa va gy hai cho stc khoe con nguoi
nhu: ton thuong noi tang, ton thuong hé than kinh, ung thu
va tham chi co thé tir vong [1]. Do d6, vn dé loai bo cac
ion kim loai nang tir nudc thai sinh hoat va nudc thai cong
nghiép da tré thanh van d& cap thiét. C6 nhiéu phuong phap
duogc ap dung nhdm tach cac ion kim loai nang ra khoi moi
truong nude nhu: phuong phap hap phu, phuong phép trao
d6i ion, phuong phap két tia... Trong d6, phuong phap hap
phu duoc ap dung rong rdi va cho két qua rt kha thi boi vi
hiéu qua cao, chi phi thap, d& dang thu gom xtr ly. Gan day,
viéc sir dung cac hydrogel, copolyme dé hip phu cac ion
kim loai da dugc nghién ctru va ung dung rong rai vi cac vt
liéu hydrogel chi truong ma khong tan trong nudc. Ngoai
ra, cac vat liu nay thuong chira cac nhom chire ua nuée
khac nhau nhu (COOH, OH, NH,) trong cAu triic mang nén
dé dang hap phu dugc cac ion klm loai c6 trong nudc thai

[2,3].
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Hydrogel c6 thé dugc didu ché bing phuong phap vat
ly, héa hoc nhung phuong phap su dung buc gamma Co-
60 dé ghép khau mach tao mang ludi khong gian 3 chidu
dugc cho 1a hi¢u qua nhéat do c6 tinh vu viét sau: tbe do phan
g nhanh, c¢6 thé kiém soat tc do phan g, va dic biét
khong can st dung chat xtic tic nén san pham thu duoc co
do sach cao [4-6]. Bai bao trinh bay két qua nghién ctru vé
anh huong ciia cac thong sd gia cong dén ham luong gel, do
truong nudc va kha nang hip phu cac ion kim loai ctia vat
lidu copolyme dugc diéu ché bang ky thuat chiéu xa gamma
Co-60 tir Polyvinyl alcohol va Acid acrylic (PVA-g-AA).

Phucng phap nghién ciu
Diéu ché copolyme bang kj thudt ghép birc xa

Copolyme PVA-g-AA dugc tong hop bang phan tng
trang hop gbc tu do dudi tac dung cta birc xa gamma Co-
60. Hoa tan 10 g PVA trong 90 ml nudc cit, khuay déu bang
méy khudy co véi toe do 250 vong/phit, & nhiét do 80°C.
Dung dich duoc khudy lién tuc trong 5 gio, sau d6 1am nguoi
dén nhiét do phong, tiép theo thém tir tir mot luong AA vio
dé dat cac ty 16 PVA:AA (w/w) 1a 1:1; 1:2 va 1:3. Khudy
déu bang may khudy co véi téc do 500 vong/phit trong 60
phit. Hon hop sau khi khudy dugc chia nho vao cac tai PE,
sau do chiéu xa trén thiét bi chiéu xa Gamma Chamber 5000
& khoang liéu xa 0-25 kGy. Mau sau khi chiéu xa duoc siy
kho & 40°C dén khoi lugng khong doi va xac dinh cac dic
trung tinh chat.
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Abstract:

Copolymer hydrogel (PVA-g-AA) having varied PVA
(Polyvinyl alcohol) and AA (Acrylic acid) content is
prepared by gamma induced radiation polymerization.
The parameters 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 an absorbed
dose of 20 kGy. Structural and property characteristics
were determined by Fourier Transform Infrared (FTIR)
spectrometer and Differential Scanning Calorimetry
(DSC). The surface morphology of PVA and copolymer has
been studied with Scanning Electron Microscope (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 240 minutes the maximum
adsorption amount are 178, 161, 117, and 110 mg/g for
Pb*, Zn**, Co*", and Ni* respectively.

Keywords: copolymer, PVA-g-AA, radiation polymerization.
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Xdc dinh cdc dic trung tinh chit ciia copolyme

Ham lwong gel tao thanh: cac miu copolyme kho dugc
ngam nudc cit trong 12 gid & 80°C, Iy ra va rira bang nudc
noéng dé loai bo phan hoa tan, sau d6 siy kho dén khéi lugng
khong ddi & nhiét d6 40°C. Ham luong gel tao thanh dugc
tinh toan theo cong thic sau:
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Gel (%) =24 100 (1
Trong do, W g va W, lan luot 1a cac khdi mau kho sau va
trude khi chiét.

Tinh sach copolyme: cac mau copolyme kho dugc ngam
nude cat trong 12 gid 6 80°C, lay ra varua bang nudc nong
dé loai bo phan hoa tan, sau d6 sy kho dén khdi luong
khong d6i ¢ nhiét do 40°C. Miu sau khi sy kho dugc
nghién nho, bao quan trong cac tii PE. Cac mau copolyme
sau khi tinh sach s€ dugc su dung dé kiém tra cac dic trung
tinh chat.

Pé trirong nuée bio hoa (TNBH): duoc xac dinh bang
phuong phap Tea Bag: cén 1 lugng copolyme da tinh sach
M, cho vao thi vai khong thdm nude c6 khoi luong 1a M,
sau d6 ngdm truong trong nude 24h. Tiép do, dé rao nuoc
hodc thdm nudc bang gidy thim cho t6i khi khong con thay
nude nho giot va can khdi lugng (M,). Thi nghiém Iap lai 3
1an, 1y két qua trung binh. Do TNBH cua vat liéu dugc tinh
theo cong thure:

TNBH(%) = 22,100 (2)
1
Khio sdt kha ning hdp phu cdc ion kim logi ciia
copolyme

Can 0,1 g copolyme kho da tinh sach cho vao binh tam
gidc ¢6 chira 100 ml dung dich Pb*" ndng do 200 mg/l.
Khudy trén may khudy tir v6i tbe d6 250 vong/phut trong
150 phut. Dung dich sau d6 dem di loc va xac dinh néng do
Pb* con lai trong dung dich bang phuong phap do phd hép
thu nguyén tir AAS. Tién hanh thi nghiém tuong tu v6i cac
ion Co*", Ni*" va Zn*".

Khao sat anh huong cua pH dén kha nang hd'p phu
cdc ion kim logi ciia copolyme

Can 0,1 g copolyme khé da tinh sach cho vao binh tam
giac c6 chira 100 ml dung dich Pb*" ndng d6 200 mg/l.
Khudy trén may khudy tir voi toc d6 250 vong/phut, chinh
pH dung dich ndm trong khoang 2-6, tiép tuc khudy trong
trong 150 phut. Dung dich sau do dem di loc va xac dinh
ndng do Pb** con lai trong dung dich biang phuong phap do
pho hap thy nguyén tir AAS. Tién hanh thi nghiém tuong tu
véi cac ion Co**, Ni** va Zn**. Céc dung dich HNO, 0,1 M;
0,01 M va NaOH 0,1 M; 0,01 M dugc ding dé higu chlnh pH.

Xdc dinh dung lwong hip phu cdc ion kim logi ciia
copolyme

Can 0,1 g copolyme rdi lan lugt cho vao binh tam giac
250 ml chira 100 ml dung dich ion Pb** ndng do 200 mg/l,
khudy ¢ téc do 250 vong/phit, thoi gian khudy lan luot 1a
30, 60, 90, 120, 150, 180 va 240 phat. Dung dich sau khi
khudy duoc loc va xac dinh dung lwong hap phy ion kim
loai ciia copolyme bang phwong phap AAS trén may quang
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phd hap thy nguyén tir Shmadzu A4-6800 (Nhat Ban).
Hiéu sudt hdp phu dwoc tinh theo cong thire:

HY% = x 100 (3)

Co—Ce
c
Trong do, C | 1a ndng d6 kim loai ban du trong dung dich
(mg/l), C, 1 ndng d6 ion kim loai con lai trong dung dich

(mg/h).
Dung lirong hdp phu diege tinh theo cong thirc:

_ (Co=Ce)V 4

€ w
Trong do, q, 12 luong ion kim loai bi hép phu (mg/g), C, la
nong do kim loai ban dau trong dung dich (mg/l), C. la nong
d6 ion kim loai con lai trong dung dich (mg/l), W 14 khéi
luong chét hap phu da dung (g), V thé tich dung dich (1).

Mo hinh hd'p phu dtfng nhiét Langmuir

Irving Langmuir da xay dung mo hinh hap phu véi cac
gia thiét sau [7]:su hap phu xay ra tai cac vi tri xac dinh trén
bé mit cua chét hap phuy; tat ca cac vi tri hap phu trén bé mat
vat liéu hap phu déu gidng nhau; bé mit ciia chat hap phu
dugc pht mot 16p don phan tir chit bi hip phu; khong co su
tuong tac giita cac phan tir chit bi hip phu trén bé mat chat
hap phu. Khi d6, trong hé 16ng - rin, phwong trinh Langmuir
co dang:

q,-K, .C,

S — 5
I+K, .C, ®)

q. =

Dang tuyén tinh phuong trinh hip phu dang nhiét
Langmuir:

(6)

Trong do, q, (mg/g) 1a do hap phu dugc tinh bang luong
chét tan bi hép phu boi mot don vi khéi luong chét hép phu
& trang thai can bang, K la hang s6 hap phu Langmuir, C,
(mg/l) la nong d¢ cua chat tan trong pha long ¢ trang thai
can bang, q, (mg/g) la luong chat bi hap phu cuc dai trén
mot don vi khéi luong chat bi hap phu.

Xir Iy 56 liéu
Sé liéu duoc xir Iy bang phan mém SPSS 16.0. Str dung

phan tich phuong sai mot yéu t6 véi muc tin cdy 1a 95%
(p<0,05).

Keét qua va thao luan

Anh hwong ciia lidu xq téi ham lwong gel tao thanh va
do trwong nuwdc ciia copolyme

Anh huong cua liéu xa dén ham lugng gel tao thanh véi
cac ty 1€ PVA/AA khac nhau dugc dugc trinh bay ¢ hinh 1.

TAP CHI

HOA HOC
ONG NGHE /It Nam 63(3) 3.2021

95

90

85

\

80

75

70

65

Ham luong Gel tao thanh, %

60
O PVA/AA 1:1
O PVA/AA 1:3

A PVA/AAL:2
55

50 - - - - -

0 5 10 15 20 25
Liéu xa, kGy

Hinh 1. Anh huéng cia lidu xa t6i ham lugng gel tao thanh.

Két qua khao sat cho thay, lidu chiéu xa c6 anh hudng rat
16n dén ham lugng gel tao thanh. Ham lugng gel tao thanh
tang theo liéu xa va ham luong AA sir dung. Diéu nay c6 thé
gii thich ring, monome AA chira lién két d6i C=C khong
bido hoa, dudi tac dung cua birc xa s& hinh thanh gbc tu do

-[CH,-CH-COOH] - va cac gbe tu do nay s& lién két vao
mach chinh ciia PVA tao cac lién két ngang, tir d6 gel duoc
hinh thanh. Ngoai ra, khi liéu xa cang cao thi mirc d9 hinh
thanh lién két ngang trong phén tir copolyme cang nhiéu, do
dé murc dg hinh thanh gel 16n hon. Tuy nhién, khi & khodng
lidu xa trén 20 kGy muc d¢ hinh thanh gel bdo hoa va co
dau hiéu suy giam. Nguyén nhén c6 thé duoc 1y giai la: khi
& khoang liéu xa 0-20 kGy qua trinh khau mach btrc xa dién
ra va ham luong gel tao thanh bat d4u ting. Nhung & khoang
lidu xa 20-25 kGy qué trinh khau mach birc xa va cit mach
btrc xa copolyme xay ra dong thdi voi mirc do khac nhau
dan dén ham luong gel tao thanh bi han ché va co thé suy
giam. Cu thé, trong khoang lidu xa tir 5-20 kGy ham lugng
gel tao thanh tang dan, dat 92,39% tai liéu xa 20 kGy ddi
véi mau copolyme co ty 1é¢ PVA/AA 1a 1:3 (w/w), khi ting
lidu xa 1én 25 kGy ham lugng gel tao thanh suy giam chi
dat 91,61%.

Anh huong cua liéu xa dén do truong nudc cua vat licu
copolyme ty 1¢ PVA/AA 1a 1:3 (w/w) theo thoi gian dugc
trinh bay ¢ hinh 2.
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Hinh 2. Anh huéng cia liéu xa dén dd trwong nuéc ciia copolyme
theo thoi gian.



Két qua khao sat cho thiy, do truong nudc ciia vat liéu
copolyme tang theo thoi gian va dat trang thai bao hoa sau
360 phat. Cac nghién ctru ciing chi ra rang, d TNBH ty 1¢
nghich véi lidu chiéu xa, nghia 12 khi ting dan liéu xa 1én thi
d6 truong nudce cua vat liéu copolyme giam trong cung mot
diéu kién. Cu thé, 40 TNBH cua vat liéu copolyme chiéu xa
5;10; 15; 20 va 25 kGy lan lugt 1a 1315; 1208; 1124; 905 va
889%. Diéu nay cho théy, khi chiéu xa & liéu xa cao mirc dd
khau mach cang 16n va 1am han ché kha ning truong nuéc
cua vat liéu.

Cic dic trung tinh chit ciia copolyme

Phé hong ngogi: phd hong ngoai IR ciia PVA va PVA-g-
AA cho két qua & hinh 3. Trén phé hdng ngoai cia PVA (hinh
3A) ¢6 dinh hap thu ¢ 3295 cm'! dic trung cho dao dong ciia
nhém O-H va dinh hép thu tai 2940 cm™! dac trung cho dao
dong ctia nhom C-H, dinh hap thu ¢ 1718 cm™! dic trung cho
dao dong cua nhom C=O0 trong phan tir cua PVA. Ngoai ra,
cac dinh hap thy tir 1324-1425 cm' déc trung cho dao dong
bién dang ctia nhom -CH,, cac dinh hap thy 1139 va 1085
cm dac trung cho dao dong ctia C-C va C-0, dinh hép thy
tir 906-1085 cm™! dac trung cho dao dong ctia nhém C-O-C.
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Hinh 3. Phd hong ngoai ciia PVA (A) va PAA-g-AA (B).

Trén phd hong ngoai cia PVA-g-AA (hinh 3B) cho thy,
¢6 sy chong chéo ctia dao dong O-H trong nhém caboxylic
v6i1 nhom alcohol O-H cua phan tor PVA va mot dao dong
rit manh tai 1703 cm’! tuong trung cho dao dong C=0O cua
nhém caboxylic c6 trong mach PVA. Ngoai ra, dao dong
kéo CO ctia PVA ¢ 1718 cm da chuyén dich vé 1703 cm™,
va cuong do ciia no tang 1én cho thay cac twong tac lién két
hydro cia PVA di duoc thay thé bang tuong tac lién két
hydro giita PVA va AA. Két qua khao sét ciing cho thay,
dao dong kéo dai C-O ¢ 1085 cm™! duge giam nhe va dich
vé 1074 cm va dao dong ciia C-C tang 1én dich chuyén
lén 1162 cm. Pidu nay la do phan tng ester hoa giira cac
nhom acid cacboxylic trong phan tir polyacrylic acid va
nhom hydroxyl trong phan tir PVA.
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NHIET DO, Oc
Hinh 4. Gian dd nhiét ciia PVA (A) va PAA-g-AA (B).

Phan tich nhiét vi sai DSC: trén gian d0 nhiét ¢ hinh 4
cho thay, nhi¢t do nong chay T va nhi¢t do chuyén thuy
tinh thé T, cia PVA (A) va PVA- -g-AA (B) c6 sy thay doi
rd rang. Vi miu PVA (hinh 4A) T_ ¢ nhiét do 102°C déc
trung nhiét d6 chuyén pha thuy finh va T_la 165°C dic
trung cho nhiét do nong chay ciia PVA. O gian d6 nhiét ciia
PVA-g-AA (hinh 4B), ngoai T ¢ nhiét do 109,43°C dédc
trung nhiét 6 chuyén pha thiry tinh va sw mat nude hap thy
cua vat li¢u ghép con c6 mot T ¢ nhi¢t do 268,20°C cho
thay su pha huy cac lién két chéo trong phan tir copolyme,
diéu nay ciing phii hgp véi nghién ciru ciia Raju va cong sur
(2007) [8].

Anh SEM ciia PVA va PVA-g-AA: két qua chup anh SEM
ctia PVA & hinh 5 cho thdy PVA c6 bé mat kha bang phiang
va don gian. Tuy nhién, sau khi tién hanh ghép AA bang k¥
thuat birc xa 1én phan tir PVA ¢ hinh 6 cho thay, bé mit ciia
vat liéu ghep | rat gb ghé va phirc tap. Ngoai ra, trén bé mit
¢6 rat nhiéu 16 mao quan nho, diéu nay cho thiy AA da duoc
ghép 1én PVA va polyme ghép biic xa rat thich hop lam vat
liéu hap phu.
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Hinh 5. Anh SEM ciia PVA.
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5-4800 10.0kY 7.8mm x500 SE(M)

Hinh 6. Anh SEM ciia PVA-g-AA.

Kha ndng hip phu cdc ion kim logi ciia vt liéu
copolyme

Kha nang hdp phu ion kim loai cua copolyme o cac liéu
chiéu xa khac nhau: kha nang hap phu cac ion kim loai Pb*;
Ni**; Zn*"vaCo*'nong d9 200 ppm ctia copolyme chicu xa véi
cac licu xa khac nhau trong 150 phut dugc trinh bay & hinh 7.
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Hinh 7. Kha niing hap phu ion kim loai ciia copolyme.

Céc két qua nghién ciru cho thiy khi liéu xa tang dan thi
hiéu suit hép phu céac ion kim loai cta vat liéu copolyme
tang. Két qua nghién ctru ciing cho thdy, copolyme chiéu xa
& liéu xa 20 kGy c6 hiéu suat hip phu cao nhat ddi véi cac
jon kim loai Pb?*; Zn?"; Co** va Ni?* 1an luot 1a 61,56; 58,08;
36,08 va 31,95%. Mit khac, copolyme chiéu xa o liéu xa 25
kGy cho hiéu suit hap phu thap hon, c6 thé & liéu xa cao
hon 20 kGy da xdy ra qué trinh cit mach lam dut giy cac
lién két cua cac nhom chirc. Vi vdy, hiéu sudt hap phu cia
vat liéu giam dan.

Anh hudng cua thoi gian va pH dén kha nang hdp phu
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cua vt li¢u: anh huong cua thoi gian dén kha nang hap phu
cac ion kim loai cua vt liéu copolyme duogc chi ra ¢ hinh 8.
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Hinh 8. Anh huéng ciia thoi gian dén kha ning hip phu cia vt liéu.

Céc két qua nghién ciru cho thay hiéu suét hap phu cua
vat li€u tang theo thoi gian va dat trang thai bao hoa ¢ 240
phat. Cu thé, hiéu suat hdp phu cac ion kim loai sau 240
phut ctia copolyme twong Gng vGi cac ion kim loai Pb*';
Zn2*; Co va Ni2* 1an luot 12 61,50; 57,94; 36,13 va 31,77%.

Anh huéng ctua pH dén kha niang hip phu cua vat liéu
trong khoang pH 2-6 duogc trinh bay ¢ hinh 9.

/ﬁ
A
O
A
CPb &Zn ACo ON

10 ! ! ! ! !

1 2 3 4 5 6 7
pH

70

60 |

50

hu, %

ap p

40

Ath;(

¢u sua

30

A

Hi

20
i

Hinh 9. Anh huéng ciia pH dén khi ning hip phu ciia vat lidu.

Két qua khao sat cho thay, hiéu suit hdp phu cac ion
kim loai cua vat li¢u ¢ cac moi truong pH khac nhau khong
¢6 quy luat nhat dinh. Cuy thé, khi pH ting trong khoang tir
2-5 thi hiéu suét hép phu céc ion kim lai tdng, nhung khi
tiép tuc taing pH=6 thi hiéu suét hap phu ctia copolyme lai
giam. Nhu vay, khi pH thap thi lam gia ting ion H' trén
bé mit chét hap phu, diéu nay gy nén tuong tac tinh dién
manh giita bé mat chat hip phu tich dién dwong lam can tré
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su twong tac tinh dién gira cdc nhém chire trong phan tir
copolyme véi cac ion kim loai ton tai dudi dang Pb*"; Zn?";
Co*" va Ni?*. Nguoc lai, khi pH>6 thi c6 su canh tranh hép
phu giita ion OH- dién ra & bé mat chat hip phu va trong
dung moi, lam giam kha niang hap phu cta copolyme.

Dung lwgng hép phu ciia copolyme

Trén co s& cac diéu kién thoi gian, pH tdi wu da tim
dugc, tién hanh qué trinh hap phu véi nong do Pb**; Zn?*
Co?* va Ni** ban dau khac nhau. Céc dit liéu hap phu duoc
phan tich theo mé hinh déng nhiét hip phu Langmuir. Dang
tuyén tinh ciia phuong trinh Langmuir dugc biéu dién trén
hinh 10.

7
6 [ y=0,0062x+0,6339
R?=0,9812
y = 0,0085x + 0,7664
51 R?=0,9872
° y=0,0091x + 1,4651 ©
=4 R2=0,9574
>4
o
3 L
2 L
& Pb ©Zn aCo ONi
1
100 200 300 400 500 600
Ce

Hinh 10. Dang tuyén tinh ciia phuong trinh Langmuir déi véi cac ion
kim loai.

Két qua nghién ctru cho thay, mo hinh hip phu ding nhiét
Langmuir m6 ta kha chinh xac sy hap phu cua Pb*"; Zn?";
Co?" va Ni 1én vat liéu copolyme. Dung luong hap phu cuc
dai q_cua copolyme d6i voi Pb*; Zn**; Co** va Ni2' lan
luot 12 178,57; 161,29; 117,64 va 109,89 mg/g. Nang lugng
lién két b (Kq,,) trong truong hop nay la: Pb**=0,4668;
Zn*=0,6339; Co*=0,7664 va Pb*=0,9574.

Keét luan

Str dung k¥ thuat ghép birc xa AA 1én phan tir PVA dugc
thuc hién trong khoang lidu xa 0-25 kGy, ham luong gel tao
thanh phu thudc vao lidu chiéu xa va dat 92,39% tai liéu
xa 20 kGy. Su hinh thanh céc lién két ngang trong phan
tr copolyme tao mang luéi khong gian 3 chiéu lam cho
vat liéu chi truong ma khong tan trong nudc voi do truong
khoang 905%. Cac két qua phén tich FTIR va DSC chung

TAP CHI

HOA HOC

NG NGHE | &t Nam 63(3) 3.2021

Khoa hoc Tu nhién n—

minh ring AA da duoc ghép 1én khung ctia PVA boi su hinh
thanh cac lién két ngang théng qua phan tng ester hoa giira
cac nhom acid cacboxylic trong phan ti polyacrylic acid va
nhém hydroxyl trong phan tir PVA. Anh SEM cho thay, bé
mit cua vt liéu ghép rat gd ghé, phirc tap va trén bé mit co
rat nhiéu 16 mao quan nho, diéu nay cho thiy AA da duoc
ghép 1én PVA. Cac két qua nghién ctru chi ra rang, dung
lwong hap phu cuc dai q,,, cua copolyme dbi véi Pb*; Zn*';
Co?" va Ni** lan luot 1a 178,57; 161,29; 117,64 va 109,89
mg/g. Nang luong lién kétb (Kq,, ) trong truong hop nay la:
Pb*=0,4668; Zn*=0,6339; Co*=0,7664 va Pb*=0,9574.
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