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ABSTRACT

Gracilaria used as a sorbent was cross-linked with glutaraldehit. The equilibrium sorption
uptake of two metal ions (Cr’*, Ni**) on the sorbent was investigated by using Langmuir sorption
model during the batch contact process. The maximum uptake (q,,,.) was 0.16 mmollg (8.40 mglg)
and 0.14 mmollg (846 mglg) for chromium and nickel, respectively. Beside this, the removal of
those metals from aqueous solution ut pH = 4.0 was investigated under regime of continuous flow
sorption process. For desorption and assessment of the amount of adsorbed metals, the solution
of sulfuric acid was used. Of course, the sorbent regeneration was investigated via reuse of the

sorbent again.

I-MO DAU

Trong vai thap ky gin day dia c6 nhiéu
phuong phap xU 1y duge dua ra nhim loai bo
kim loai nang - mét trong nhing tdc nhan &
nhiém ngudn nudc, méi phuong phép cé nhiing
wu va nhuge diém riéng, trong dé phuong phap
hdp phu s dung vat liéu tu nhién (rong, tao
bién) dang thu hiit su chd y clia nhiéu nha khoa

hoc trong nudc va trén thé gisi bai nhiing thé

manh cua né nhu gid thanh xt ly thdp, kha nang
tach loai va thu hoi kim loai nang cao, qué trinh
xu ly don gian, khong phai bé sung théem hoa
chat, khoncy gay o nhlem moi trudng tha cdp sau
qua trinh xu ly [1 - 6].

Rau cau 1a mot ngudn nguyén liéu phé bién
& cdc ving bién cua Viet Nam, nang sudt thu
hoach hang nam |6én, phuong phap vom trong va
thu hoach dé dang [7]. Trong bai b4o nay, ching
to1 trinh bay mot s6 két qua thu duoc trong qué
trinh nghién ctiu ché tao vat liéu hap phu tir rau
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cau va ting dung dé tach loai, thu héi cac kim
loal nang crom va niken trong dung dich nudc.

Il - VAT LIEU VA PHUONG PHAP

1. Vat liéu

Rau cau ldy to vang bién Hai Hau - Nam
Dinh, quy trinh bién tinh véi hén hop
glutaraldehit va axit clohydric thu duoc VLHP-
GA duoc thuc hién nhu sau:

Rau céu tu nhién dugc rlra sach nhiéu lan
bing nudc cat, sdy kho ¢ 60 - 80°C trong 24 giv,
sau dé cat nhd, tao kich thude tir 1 dén 2 cm.
Rau cau dugc khudy nhe, déu véi hdn hop
glutaraldehit va dung dich HCl 0,05 M trong
thoi gian 4 gid trén may khudy tu theo ty 16 5 g
rau cau: 7 ml glutaraldehit 100 ml dung dich
HCI. Loc 14y phéan chat ran, rira phfin nay béng
dung dich Na,CO; 0,5%. Cuéi cung rlra nhiéu
lan bang nudc cat dén moi trudng trung tinh.
Phoi va say & nhiét d6 60 - 80° C trong 12 gid.



2. Phuong phap

Ham luong Cr va Ni trude va sau khi tiép
xiic v6i ch€ phdm rong tdo bién dugc xdc dinh
bing phuong phdp phd hap thu nguyén ti.

Trude tién, ching toéi st dung hdp phu don
16p theo mo hinh hap phu dang nhiét Langmuir
dé khao sat kha nang hap phu Cr(III) va Ni(II),
dong thoi xdc dinh kha nang hap phu cuc dai
(Qmae) cUa VLHP -GA d6i véi céc kim loai nay
trong d6 hé s6 héi quy (R’) xac dinh bing
Tablecurve 2D v 5.01.

Cic thi nghiém dugc tién hanh & nhiét do
phong va pH = 4,0 nhu sau:

Cho vao coc chira 50 ml dung dich ion kim
Joai ¢6 noéng do C; x4c dinh va 0,3 g vat liéeu hap
phu. Lic déu céc cbc trén may lac dén thai gian
dat can bang hap phu déi vdi timg ion kim loai.

Tiép theo, ching t6i ti€n hanh khéo sat kha
nang tach loai va thu hoéi cdc ion kim loai trong
dung dich nudc theo phuong phap hap phu dong
trén cOt:

VLHP -GA sau khi truong nd trong nudc cit
12 gid duoc nhdi vao cot thuy tinh cao 30cm,
duong kinh lcm , thé tich VLHP chiém ché
trong cot do duoc 1a 20 cm’ goi la don vi thé
tich co s& (bed-volume) BV. Qud trinh tich loai
cdc ion kim loai bang cidch doi qua cot dung

Phucmy rinh hup phidanz il siwr ciia VLUP-EA dorses Crrliy
.
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dich chita déng thdi hai ion Cr(II), Ni(I) véi
noéng do cua méi ion 1a 10,26 mg/l; pH = 4 va
téc do dong la 1,5 ml/phit. Quy trinh 1dy méiu
duge thuc hién: sau méi 5 BV lai 14y 1BV dé
xac dinh thanh phin céc ion kim loai & 16i ra
cla c6t hép.

Qud trinh hép phu dugc dimg lai khi ham
lugng ion kim loai & 16i ra cia cot hdp phu bat
dau tang lén (cot hap phu da dat can bang). Tai
thdi diém nay, ching toi tién hanh qué trinh giai
hdp, thu héi cac kim loai trén bang céch doi qua
cot dung dich axit H,SO, 0,1M véi t6c do dong
thé tich 1a 2,5 ml/phit. Lay dung dich giai hap
theo quy trinh: c 0,5 BV axit 14y mot méau dé
xdc dinh néng do cdc ion kim loai trong phan
dung dich rra gidi va qud trinh gidi hap tién
hanh lién tuc cho dén Bed-volume thd nam.

Sau dé, tién hanh lap lai qud trinh tich loai
va thu héi Cr(IIl) va Ni(Il) tren VLHP dugc tai
sinh dé xdc dinh khd nang tdi hiap phu cla
VLHP-GA.

I1 - KET QUA VA THAO LUAN
Cac két qua nghién ciu qua trinh hap phu
Cr(1lI) va Ni(II) trong dung dich nuéc bing mo

hinh hap phu dang nhiét Langmuir duoc biéu
dién trén do thi hinh 1.

uan VLHP-TA dowver Nl

Hinh 1. Su phu thuoc clia tai trong hap phu (q) vao néng do can bang C; cla
cic ion kim loai trong dung dich

Ciac s6 liéu thue nghiém thu duoc cho thay mé hinh Langmuir moé ta rdt tét két qua thuc
nghiém va kha niang hap phu cuc dai cia VLHP déi véi Cr(III) va Ni(Il) lan luot la 0,16 mmol/g va

0,14 mmol/g.
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VLHP duogc ché tao tir rau cau c¢6 kha nang
hap phu t6t cdc kim loai nang trong dung dich
nude. Cac két qua thu dugc (hinh 2) cho thay
sau khi doi qua cot hap phu mot thé tich dung
dich chtta ion kim loai Cr(IIlI) va Ni(II) tuong
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Hinh 2: Qud trinh tach loai cdc ion kim loai
bang VLHP-GA si dung lan dau
theo phuong phap hap phu dong trén cot

Tir két qua thu duge & hinh 3 cho thay, viéc
st dung dung dich H,SO, 0,1 M dé giai hap, thu
héi cac kim loai nidng cho két qua kha t6t. Hau
hét luong kim loai duge giai hdp & 3 BV dau tién
va qud trinh gidi hap cé thé dung lai & bed-
volume thir 4.

Sau khi giai hdp VLHP-GA bang dung dich
H,SO, 0,1 M tién hanh rta sach c¢ot hdp phu

tng v6i 110 BV thi néng do céc ion kim loai
trong dung dich déu giam xuéng thap hon 1,0
mg/l. Ham luong nay dat tiéu chudn loai B dugc
phép thai ra moi truong déi véi nude thai cong
nghiép (TCVN 5944 va 5945-1995).
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Hinh 3: Qua trinh giai hap,thu hoi cdc ion kim
loai bang dung dich H,SO, 0,1 M d6i véi
VLHP-GA

bang nudc cit dén pH = 7 va ti€n hanh qud trinh
tai hap phu. Qud trinh nay dugc tién hanh giong
nhu qud trinh hadp phu dong trén cot déi vdi
VLHP duge st dung lan dau. Két qua khao sat
kha nang tdi hdp phu cia VLHP-GA d6i vdi ion
kim loai Cr(III) va Ni(Il) duoc biéu dién trén dé
thi hinh 4.

K&t qua thu duoc cho thay kha nang tai su

Tal bap phu Cr «OI tren VLEP . GA
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Hinh 4: Qua trinh tai hap phu Cr(III) va Ni(I) tréen VLHP-GA
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dung cia VLHP-GA rat t6t. Trong lan tai hap
thu ddu, sau Bed-volume thir 120 d6i voi Cr(I10),
néng d6 kim loai gidm tir 10,27 mg/!l xudng nho
hon 1,0 mg/l. Gid tri nay, d6i véi niken, la 10,23
mg/l xuéng nhé hon 1,0 mg/l sau Bed-volume
thir 110.

Trong l4n tdi hdp phu thd 2: Néng do Cr(III)
va Ni(II) déu giam xuéng con nhd hon 1,0 mg/l
sau Bed-volume thir 110.

Trong qua trinh ta1 hdp phu, sau khi cot hap
phu dat can bang, ching toi tién hanh qua trinh
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giai hdp, thu hoi cdc kim loai tuong tu nhu quéa
trinh giai hap, thu hdi cdc ion kim loai d6i vén
VLHP-GA sir dung lan dau va thu duoc két qua
trinh bay trén hinh 5.

Tir két qua trén dé thi hinh 5 cho thdy,
VLHP-GA téi sinh ¢6 kha nang thu héi cdc ion
kim loai kha té8t, hau hét luong ion kim loai déu
duge giai hdp sau 3 BV axit dau tién dsi véi ca
vat liéu tdi sinh ]an 1 va tdi sinh 1an 2, dong thoi
qud trinh giai hap dung lai & Bed-volume axit
tha 5.
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Hinh 5: Qua trinh giai hap Cr (II) va Ni (II) bang dung dich H,SO, 0,1 M
déi véi VLHP-GA téi sinh

IV - KET LUAN

VLHP-GA ché tao duoc tir rau cau c6 thé sir
dung t6t dé tach loai, thu héi cdc kim loai nang
Cr(Il) va Ni(Il) bing phuong phdp hidp phu
dong trén cét. Phuong phdp nay déac biét c6 y
nghia khi thuc hién thu héi cdc kim loai quy,
hiém va st dung dé lam giau lugng vét cdc ion
kim loai.

VLHP sau khi hap phu ¢6 kha nang rira giai
khd t6t bang dung dich H.SO, 0,1 M. Hau hét
luong kim loai duge rua giai & 3 Bed-volume
dau tién. Diéu nay md ra moét kha ning 16n
trong viéc tach loai va thu héi kim loai ndng
trong nguén nuéc bi ¢ nhiém, dac biét l1a tich
loai va thu héi cac kim loai quy.

VLHP ché tao dugc ¢6 kha ning tdi sinh tot.

Céc két qua nghién ctu thu duoc da md ra
mot trién vong kha quan, mot huéng nghién cuu

4. B. Volesky.

méi trong viéc nghién ctu ché tao VLHP tu
nguén nguyén liéu ¢é sdn la rong, téo bién (mot
nguén nguyén liéu phong pha véi san luong thu
hoach 16n & Viét Nam méi nim) dé xu |y cdc
ngudn nudce bi 6 nhiém kim loai nang nhim thuc
hién muc tiéu “phét trién bén viing” clia nudc ta
trong qua trinh coéng nghiép hoa va hién dai hod.
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