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SUMMARY

THE FIXED ABILITIES OF POLYACRYLIC ACID WITH
HEAVY METAL IONS

Poly acrylic acid (PAA) was used to fixed heavy metal ions. Some effects to fixed abilities
of polymer with heavy metal ions such as fixed time, pH, polymer concentrations,
temperatures were studied. The results show that optimal conditions for the fixed heavy
metal ions: time reaction 50 minutes; molecular weight 5.10%(@v.C); pH 6; 0.04% polymer
concentration. In addition, properties of polyme fixed heavy metals were characterized by

FTIR.
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1. MO PAU

Viéc sir dung polyme cd dinh kim loai
nang la mot gidi phap xtr 1y hiéu qua va
da dugc st dung trén thé gidi trong thoi
gian gan day. Ban chit cia viéc dung
polyme ¢ dinh kim loai nang la tan dung
tinh chat wu viét cia mot sé polyme ¢
chira cac nhom chire dac biét nhu nhém
amin, cacboxyl, hydroxyl, sulfonic,
hydroxamic. .. trong cdu tric phan tu.
Chling c6 kha nang lién két voi kim loai
ning thong qua mot sd twong tic hoa - ly
nhu tuong tic tao phuc, tuong tac ion,
tuong tac hydro, twong tac hap phu...[1].
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Duya trén co so do tac gia Y. Deng va
cong su [2] da st dung polyacrylamit
hydrogel dé tach kim loai Cu va Ni. Két
qué cho thiy polyme c6 hié¢u qua hap phu
cao, dung luong hap phu ddi véi Cu xap
xi 4,07mmol/g . Nam 2007, Chuh-Yen
Chen va cong su [3] da nghién ctru tach
kim loai ning bang nhya poly glyxidyl
metacylat (PGLY) c6 cac chira nhom
chirc cacbonyl va amin dong vai tro la tac
nhan tao phtc. Két qua nghién ctru cho
thdy dung luong hap thu cuc dai & pH phu
hop ciia PGLY ddi v6i Cu(Il), Ni(Il) va



Cd(I) 1a khé cao, 1an luot dat 1,22; 1,07
va 0,96 mmol/g.

Bén canh d6 Mukhles Sowwan va cdng
su [4] dd nghién ctru anh hudng cua nong
d6 ion kim loai dén qua trinh tao phuc cua
poly acrylamit (PAM) véi Ni?*. Qua trinh
tao phirc cia PAM va ion Ni?* tién hanh ¢
cac ndng d6 5; 7,5 va 10%. Phirc tao
thanh dugc nghién ciru dic trung ciu triic
bang phd FTIR, UV-Vis, phan tich nhiét
DSC.

Véi muc dich nghién ctru ¢b dinh kim loai
ning bang polyme c6 nhém chic thich
hop, Rivas B.L va cong su [5] da nghién
ctru sit dung mot sé polyme tan trong
nuéc dé hip phu cac ion kim loai ning
trén co sd tao phirc vong cang. Polyme sur
dung trong nghién ctru nay la poly
etylenimin (PEI) nong do 50% va poly
etylimin epiclorohydrin (PEIE) néng do
17%. Cac polyme nay dugc st dung dé
tach cac ion kim loai Cu?*, Cd**, Co?,
Ni%*, Zn?*, Pb%* va Cr®*. Sau qua trinh tao
phirc, san pham phuc duoc tién hanh rira
boi dung dich c6 pH khac nhau (pH 3,5
va 7). Két qua cho thay phuc cia PEI véi
tat ca cac ion kim loai bén nhat & pH 7 va
hap phu chon loc Cu?* ¢ pH 5 trong khi
PEIE hap phu chon loc Cu?* ¢ pH 7.
Trong bai bao ndy, nhom tac gia da tién
hanh nghién ctru str dung poly acid acrylic
cb dinh kim loai ning dién hinh trong bin
thai cong nghiép nhu Cu, Pb, Ni... Khao
sat anh huong cia mot s6 yéu td nhu:
Thoi gian, nhiét 4o, pH dung dich, ndng
do6 polyme dén kha ning twong tac voi

kim loai nang. Khd nang tuong tac cua

polyme véi kim loai ndng dugc nghién
clru boi phd hip thu nguyén tir (AAS),
phd hdng ngoai (IR).

2. THUC NGHIEM

2.1. Héa chat

Cac mudi: CuSOs; Pb(NOs)2; NiCly;
Cr(NO3)3.6H.0 (Merck, Duc) 99,5%,
NaOH, HCI (Trung Qudc), Poly acid
Acrylic (Pugc tong hop tai phong Thi
nghi¢m Vat li¢u polyme - Vién Hoéa hoc -
Vién Han Lam Khoa Hoc Viét Nam), cac
hoa chat dung cho qua trinh nghién ctru
déu & dang tinh khiét phan tich.

2.2. Thiét bi

Dung cu: bé diéu nhiét, may khuéy co,
can phan tich, nhiét ké, cbc thuy tinh,
binh tam giac, pipet va cac dung cu thuy
tinh khac.

Heé théng loc két ndi may hut chan khong.
Ta siy chan khong Karl Kolb 101-1A
(Purc) - Vién Hoa hoc

Méy do pH dé ban, thang do pH/ORP -
Vién Hoa hoc

Pho héng ngoai dugc thuyc hién trén
Quang phd ké hong ngoai bién doi
Fourier FTIR IMPACT Nicolet 410 trong
viing 4000-400cm™ tai Phong Phd hong
ngoai, Vién Hod hoc, Vién Han 1am Khoa
hoc va Cong ngh¢ Vi¢t Nam.

Phan tich phd hip thu nguyén tir AAS
(Atomic Absorption Spectrophotometric):
AAS - 6800 Shimazu, Khoa Hoa hoc -
Truong Pai hoc Khoa hoc Ty nhién - Pai
Hoc Quéc Gia Ha Noi.

2.3. Phuwong phap c6 dinh kim loai

nang
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Chuén bi dung dich chua ion kim loai
béng CuSOy;
Pb(NOs3)2; NiClz; Co(NO3)3 trong nudc
cat 2 lan. Lay 10ml dung dich chira mdi

cach hoa tan muoi

ion cac kim loai trén c6 ndng d6 xac dinh
dua vao cdc thuy tinh chira 10ml dung
dich PAA ndng do6 0.01-0.05%, diéu
chinh pH thich hop bang dung dich HCI
0.1M hodc NaOH 0.1M 1di khudy trén
may khudy tir & nhiét do phong véi toe do
khong ddi 200 vong/phat. Khao sat anh
huong cia thoi gian, pH, khdi lugng phan
tir (KLPT), nong d6 polyme acid acrylic
dbi v6i kha nang ¢ dinh ion kim ning.
Sau khi tuong tac két toa duoc loc, ria
nhiéu lan, sy ¢ nhiét d6 110 °C trong thoi
gian 3 gi0, dich loc thu dugc dem di xac
dinh ndng d6 ion Pb%*, Ni**, Cu®, Cr¥*
con lai sau phan Gmg bang phuong phap
quang pho hap thu nguyén tir AAS, két
tia mang di phan tich pho Fourier FTIR.
3. KET QUA VA THAO LUAN

3.1. Anh huéng cia thoi gian téi kha
niing ¢6 dinh cia cic polyme véi cac
ion kim loai.

Két qua khi tién hanh khao sat anh hudng
clia thoi gian t6i kha nang c¢d dinh cta
poly acid acrylic véi cac ion kim loai
duoc thé hién trong Hinh 1. Muc do cb
dinh cta polyme véi cac ion kim loai theo
thoi gian 1a mot thong sd quan trong trong
hdén hgp phirc giita polyme va kim loai.
Tir Hinh 1 cho thdy, kha ning cb dinh cua
cac polyme v&i cac ion kim loai tang theo
thoi gian cho téi khi dat can bang (50
ph(t). Ta thay, thoi gian dé dat trang thai

can bang cua céac ion kim loai nay tuong
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d6i giéng nhau diéu nay duoc giai thich
do ai luc cuia cac ion kim loai v&i cac
polyme 1a khong khac nhau nhiéu. Gia tri
thoi gian 50 phat dugc st dung cho cac

nghién ciru tiép theo.

~ 25 —o— Ni2+ —o— Cu2+

= —&— Pb2+ —M—Cr3+_o——°
; 20

E.

= 15 +

\(8

s 10

s

= 51

ZE

. 0 T T T T T

10 20 30 40 50 60
Thoi gian (phiit)

Hinh 1. Anh hudng cua thoi gian (nong
do poly acid acrylic 0,01% , pH 2, KLPT
1dv.C)

3.2. Anh hwéng ciia khoi lwgng phén tir
(KLPT) té6i khi ning c6 dinh cia
polyme véi ion kim loai

Két qua khi tién hanh khao sat anh huong
ciia KLPT t&i kha nang cb dinh cua poly
acid acrylic véi cac ion kim loai duoc thé
hién trong Hinh 2. Tir hinh vé& cho thiy
kha nang ¢d dinh kim loai tang theo do
ting 10° ctia KLPT polyme, tuy nhién khi
dat dén mot gia tri tdi wu néu tiép tdng
KLPT kha nang ¢d dinh kim loai nang
giam di. Do khi KLPT tang cao d§ nhét
cua dung dich polyme tang va do tan cua
polyme trong nudc giam lam giam kha
nang phan ly cdc nhém chuc trong
polyme dan dén kha ning ¢ dinh cac ion
kim loai ning giam. Tir Hinh 2 cho thay
KLPT cua poly acid acrylic tdi wu khoang
5.10% (dvC) duoc str dung cho nghién ctru
tiép theo.
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Hinh 2. Anh huong cia KLPT cia poly
acid acrylic (thoi gian 60 phut, pH 2,
nong do poly acid acrylic 0,01%)
3.3. Anh hwéng ciia pH téi qua trinh ¢

dinh cta cac polyme véi ion kim loai
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Hinh 3. Anh hwong cua pH (thoi gian 60
phiit, nong dé poly acid acrylic 0.01%,
KLPT 5.10° @v.C)

Két qua khi tién hanh khao sat anh huong
ctia pH t6i kha nang cb dinh cua poly acid
acrylic voi cac ion kim loai dugc thé hién
trong Hinh 3. Tir hinh vé& cho thay, kha
ning c¢b dinh ciia PAA véi cac ion kim
loai tang trong khoang pH tir 2-6 va mirc
do twong tic 16n nhat tai pH 6, trong
khoang pH tir 6 - 8 kha ning c6 dinh cua
polyme véi cac ion kim loai giam dan.

Diéu nay dugc giai thich 1a do, tai nhiing
khoang pH thap dung dich chira nhiéu ion
H+ dan d&én qua trinh thuy phan polyme

kém, vi vdy kha nang ¢d dinh cua cac
polyme véi ion kim loai thap. Khi pH
tang dan theo nguyén 1y chuyén dich can
bang quéa trinh phan ly cia polyme ting
tao diéu kién hiéu qua cho viéc ¢ dinh
cac ion kim loai va réat thuan loi dé hinh
thanh lién két phirc cang cua kha bén. Khi
pH tiép tuc ting kha niang ¢ dinh co sy
giam dan nguyén nhan 1a do co su tao
thanh hydroxid kim loai, lam giam kha
ning cb dinh cta polyme véi ion kim loai
nang. Vi vay pH 6 dugc st dung cho céc
nghién ctru tiép theo.

3.4. Anh hwéng ciia ndng dd polyme téi

kha ning co dinh véi cac ion kim loai.

—8— Cu2+ =—e— Ni2+
—— Pb2+ —x%—Cr3+

fing cb dinh (%)
o O 8

N B O
o
L
%

o
1

Kha n

o

0 001 002 003 004 0,05
Ham lwong Polyme (%)

Hinh 4. Anh huong ciia néng dé poly acid
acrylic (thoi gian 60 phut, pH 6, KLPT
5.10° @v.C)

Két qua khi tién hanh khao sat anh huong
ctia néng do polyme tdi kha nang cd dinh
cia PAA véi cac ion kim loai dugc thé
hién trong Hinh 4. T cac Hinh 4 cho
thdy, kha ning c¢d dinh ctia cac polyme
voi cac ion kim loai tang khi tang ham
lugng polyme. Mt khéc, khi taing ham
lwong polyme qua nhidu lam cho d6 nhot
cua dung dich tang lam céan tré qua trinh
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khuéch tan cua céc ion kim loai, vi vay tu
hinh trén cho thdy ham luong PAA la
3.5. Qua trinh twong tac cua poly acid
acrylic véi cac ion kim loai

Ph6 hdng ngoai (IR) cua poly acid acrylic
va poly acid acrylic-M?* duoc thé hién
trong Hinh 5. Tur v€ chi ra cac dao dong
khac nhau cua poly acid acrylic so véi
phte poly acid acrylic-M?*. Két qua FTIR

0,04% thi kha ning c¢b dinh cac ion kim
loai nang la tdt nhat.

cacboxyl trong poly acid acrylic, trong
khi d6 pic nay trong phd cua poly acid
acrylic - M?* khoang 1586 cm™ 1a pic cta
cac mudi cacbonat. Ta ciing thdy sau khi
hinh thanh phtrc v6i ion kim loai dinh pic
ctia nhom -COOH giam xubng chung to

c6 su tuong tac gitra poly acid acrylic véi

cho thdy, tai dinh pic 1713 cm™ d6 1a pic ion kim loai.
dac trung cho dao dong hoa tri cua nhoém
a} — PAA b} — PAA <} ~ PAA
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Hinh 3.5. Phé hong ngoai IR ciia PAA va phirc kim logi twong irng. (a) PAA-CU?*, b)

PAA-Ni?*, c) PAA-Pb?*

4. KET LUAN

D3 khao sat thanh cong kha nang c¢b dinh
mat s6 ion kim loai ning Cu®*, Ni%*, Pb?*,
Cr® bang poly acid acrylic va tim duoc
cac diéu kién toi wu nhu: thoi gian téi vu
la 50 phat, KLPT 5.10° dv.C, pH 6, ham
luong polyme 0,04%. Céu triic ctia poly
acid acrylic v&i ion kim loai ning (M%)
dugc chi ra ¢ pho IR tai dinh pic khoang
1586 cm™ 1a pic ciia mudi cacbonat. Két
qua cla quéa trinh khao sat kha ning cd

dinh mot sé kim loai nang bang poly acid
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acrylic d@ m¢ ra phuong hudng st dung
polyme xir 1y nude thai va bun thai cong

nghiép c6 chtra kim loai nang.
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