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ABSTRACT 

Gracilaria used as a sorbent was cross-linked with glutaraldebit. 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,„^J was 0.16 mmol/g (8.40 mg/g) 
and 0.14 mmol/g (8.46 mg/g) for chromium and nickel, respectively. Beside this, the removal of 
those metals fi'om aqueous solution at pH = 4.0 was investigated under regime of continuous fiow 
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 - M 6 DAU 

Trong vai thap ky gin day da cd nhilu 
phucmg phap xir ly dugc dua ra nhim loai bd 
kim loai nang - mot trong nhifng tac nhan d 
nhiem ngudn nudc, mdi phucmg phap cd nhirng 
uu va nhuge diem rieng, trong dd phuang phap 
hip phu sir dung vat lieu tu nhien (rong, tio 
biln) dang thu hiit su chii y ciia nhilu nha khoa 
hgc trong nudc va tren thi gidi bdi nhiing the 
manh cua nd nhu gia thinh xir ly thip, khi nang 
tich loai va thu hdi kim loai nang cao, qua trinh 
xir ly dem gian, khdng phii bd sung them hoa 
chit, khdng gay d nhiim mdi trudng thii cip sau 
qua trinh xir ly [1 - 6]. 

Rau cau la mot ngudn nguyen lieu phd biln 
d cae viing biln ciia Viet Nam, nang suit thu 
hoach hang nam ldn, phuang phap uam trdng va 
thu hoach dl dang [7]. Trong bai bao nay, chiing 
tdi trinh bay mot sd kit qua thu dugc trong qua 
trinh nghien ciiu chi tao vat lieu hap phu tir rau 
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cau va ling dung de tich loai, thu hdi cac kim 
loai nang crom va niken trong dung dich nude. 

II - VAT LIEU v A PHUONG P H A P 

1. Vat lieu 

Rau cau lay tir viing bien Hai Hau - Nam 
Dinh, quy trinh bien tinh vdi hdn hgp 
glutaraldehit va axit elohydric thu dugc VLHP-
GA dugc thuc hien nhu sau: 

Rau cau tu nhien dugc rira sach nhilu lin 
bing nudc cit, siy kho d 60 - 80°C trong 24 gid, 
sau dd cat nhd, tao kich thudc tir 1 deh 2 cm. 
Rau cau dugc khuiy nhe, deu vdi hdn hgp 
glutaraldehit va dung dich HCl 0,05 M trong 
thdi gian 4 gid tren may khuiy tir theo ty le 5 g 
rau cau: 7 ml glutaraldehit 100 ml dung dich 
HCl. Lgc la'y phin chit rin, rira phin nay bing 
dung dich Na2C03 0,5%. Cudi ciing rua nhieu 
lan bang nudc cit den mdi trudng trun^ tfnh. 
Phai vi say d nhiet do 60 - 80" C trong 12 ojo. 



2. Phuong phap 

Ham lugng Cr va Ni trudc va sau khi tilp 
xiic vdi chi pham rong tao biln dugc xie dinh 
bing phucmg phap phd hip thu nguyen tir. 

Trudc tien, chiing tdi sir dung hip phu dan 
ldp theo md hinh hip phu ding nhiet Langmuir 
de khao sat kha nang hip phu Cr(III) va Ni(II), 
dong thdi xae dinh khi nang hap phu cue dai 
(q^„) ciia VLHP -GA ddi vdi cic kim loai nay 
trong dd he so hdi quy (R") xac dinh bing 
Tablecurve 2D v 5.01. 

Cac thf nghiem dugc tien hinh d nhiet do 
phdng va pH = 4,0 nhu sau: 

Cho vao cd'c chiia 50 ml dung dich ion kim 
loai cd ndng do Ĉ  xac dinh va 0,3 g vat lieu hap 
phu. Lac diu cac cd'c tren may lac din thdi gian 
dat can bing hip phu dd'i vdi timg ion kim loai. 

Tie'p theo, chiing toi tien hanh khao sat khi 
nang tach loai va thu hdi cac ion kim loai trong 
dung dich nude theo phuang phap hap phu ddng 
tren cdt: 

VLHP -GA sau khi trucmg nd trong nudc cat 
12 gid dugc nhdi vao cot thuy tinh cao 30cm, 
dudng kfnh 1cm , the tfch VLHP chilm chd 
trong cot do dugc la 20 cm"* ggi la dan vi thi 
tfch CO sd (bed-volume) BV. Qua trinh tach loai 
cac ion kim loai bang each ddi qua cdt dung 

dich chii'a ddng thdi hai ion Cr(III), Ni(II) vdi 
ndng do cua mdi ion la 10,26 mg/1; pH = 4 va 
tdc do ddng la 1,5 ml/phut. Quy trinh Iiy miu 
dugc thuc hien: sau mdi 5 BV lai Iiy IBV de 
xac dinh thinh phin cac ion kim loai d ldi ra 
ciia cdt hip. 

Qua trinh hap phu dugc dirng lai khi ham 
lugng ion kim loai d ldi ra ciia cdt hip phu bit 
diu tang len (cdt hap phu da dat can bing). Tai 
thdi diem nay, chiing tdi tien hanh qua trinh giii 
hip, thu hdi cic kim loai tren bang each ddi qua 
cdt dung dich axit H2SO4 0,1M vdi tdc do ddng 
the tfch la 2,5 ml/phiit. Liy dung dich giai hip 
theo quy trinh: cii: 0,5 BV axit lay mdt miu de 
xac dinh ndng do cac ion kim loai trong phin 
dung dich rira giai va qua trinh giai hap tien 
hanh lien tue cho din Bed-volume thir nam. 

Sau dd, tien hanh lap lai qua trinh tach loai 
va thu hdi Cr(III) va Ni(n) tren VLHP dugc tai 
sinh de xac dinh kha nang tai hip phu eiia 
VLHP-GA. 

Ill - KET QUA v A THAO LUAN 

Cac kit qui nghien ciiu qua trinh hap phu 
Cr(ni) va Ni(ll) trong dung dich nudc bing md 
hinh hip phu ding nhiet Langmuir dugc bieu 
dien tren dd thi hinh 1. 
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Hinh 1: Su phu thudc ciia tai trgng hip phu (q) vao ndng do can bang Of ciia 
cac ion kim loai trong dung dich 

Cac sd lieu thuc nghiem thu dugc cho thay md hinh Langmuir md ta rat td't kit qua thuc 
nghiem va kha nang hip phu cue dai ciia VLHP ddi vdi Cr(III) va Ni(II) lin lugt la 0,16 mmol/g va 
0,14 mmol/g. 
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VLHP dugc chi tao tir rau cau cd kha nang 
hip phu tdt cac kim loai nang trong dung dich 
nudc. Cac kit qua thu dugc (hinh 2) cho thay 
sau khi ddi qua cdt hip phu mot thi tich dung 
dich chiia ion kim loai Cr(ni) va Ni(II) tucmg 

ling vdi 110 BV thi ndng do cac ion kim loai 
trong dung dich diu giam xud'ng thip hem 1,0 
mg/1. Ham lugng nay dat tieu chuin loai B dugc 
phep thii ra mdi trudng ddi vdi nude thai cdng 
nghiep (TCVN 5944 va 5945-1995). 
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Hinh 2: Qua trinh tach loai cac ion kim loai 
bang VLHP-GA sir dung lin diu 

theo phucmg phap hap phu ddng tren cot 

Tir kit qua thu dugc d hinh 3 cho thay, viec 
sir dung dung dich H2SO4 0,1 M de giai hap, thu 
hdi cac kim loai nang cho kit qua kha td't. Hiu 
hit lugng kim loai dugc giai hip d 3 BV diu tien 
va qua trinh giai hap cd the dirng lai d bed-
volume thii 4. 

Sau khi giai hip VLHP-GA bing dung dich 
H2SO4 0,1 M tiln hanh rira sach cot ha'p phu 
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Hinh 3: Qua trinh giai ha'p,thu hdi cac ion kim 
loai bing dung dich HiS04 0,1 M dd'i vdi 

VLHP-GA 

bing nudc cit de'n pH = 7 va tien hanh qui trinh 
tai ha'p phu. Qua trinh niy dugc tien hanh gid'ng 
nhu qui trinh hip phu dgng tren cot dd'i vdi 
VLHP dugc sir dung lan diu. Kit qui khao sat 
kha nang tii hip phu ciia VLHP-GA dd'i vdi ion 
kim loai Cr(III) va Ni(II) dugc bieu diin tren dd 
thi hinh 4. 

Kit qua thu dugc cho thiy kha nang tai sir 
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Hinh 4: Qua trinh tai hip phu Cr(III) va Ni(II) tren VLHP-GA 
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dung ciia VLHP-GA rit tdt. Trong lin tai hap 
thu diu, sau Bed-volume thii 120 ddi vdi Cr(lll), 
ndng do kim loai giam tir 10,27 mg/1 xud'ng nhd 
han 1,0 mg/1. Gia tri nay, ddi vdi niken, la 10,23 
mg/1 xudng nhd ban 1,0 mg/1 sau Bed-volume 
thii 110. 

Trong lin tai hap phu thir 2: Ndng do Cr(lII) 
va Ni(II) diu giam xud'ng cdn nhd hem 1,0 mg/1 
sau Bed-volume thii 110. 

Trong qua trinh tai hip phu, sau khi cot hip 
phu dat can bing, chiing tdi tiln hanh qua trinh 

giai hip, thu hdi cac kim loai tuang tu nhu qua 
trinh giai hip, thu hdi cac ion kim loai ddi vdi 
VLHP-GA sir dung lin diu va thu dugc kit qua 
trinh bay tren hinh 5. 

Tir kit qua tren dd thi hinh 5 cho tha'y, 
VLHP-GA tai sinh cd kha nang thu hdi cac ion 
kim loai kha tdt, hiu hit lugng ion kim loai diu 
dugc giai hip sau 3 BV axit diu tien ddi vdi ca 
vat lieu tai sinh lin 1 va tai sinh lin 2, ddng thdi 
qua trinh giai ha'p dirng lai d Bed-volume axit 
thii 5. 
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Hinh 5: Qua trinh giai ha'p Cr (III) va Ni (II) bing dung dich H2SO4 0,1 M 
ddi vdi VLHP-GA tai sinh 

IV - KET LUAN 

VLHP-GA chi tao dugc tir rau cau cd ihl sir 
dung tdt de tach loai, thu hdi cac kim loai nang 
Cr(IlI) va Ni(II) bing phuang phap hap phu 
dong tren cot. Phuang phap nay dac biet cd y 
nghla khi thuc hien thu hdi cac kim loai quy, 
hiem va sir dung dl liim giau lugng vet cac ion 
kim loai. 

VLHP sau khi hip phu cd kha nang rira giai 
kha tdt bing dung dich H2SO4 0,1 M. Hau hit 
lugng kim loai dugc rira giai d 3 Bed-volume 
dau tien. Dieu nay md ra mot kha nang ldn 
trong viec tach loai va thu hdi kim loai nang 
trong ngudn nudc bi 6 nhiim, dac biet la tach 
loai va thu hdi cac kim loai quy. 

VLHP chi tao dugc cd kha nang tai sinh td't. 

Cac kit qua nghien ciru thu dugc da md ra 
mdt trien vgng kha quan, mot hudng nghien ciru 

mdi trong viec nghien ciiu chi tao VLHP tir 
ngudn nguyen lieu cd san la rong, tao bien (mot 
ngudn nguyen lieu phong phii vdi san lugng thu 
hoach ldn d Viet Nam moi nam) dl xir ly cac 
ngudn nudc bi d nhiem kim loai nang nham thuc 
hien muc tieu "phat trien bin vtfng" ciia nudc ta 
trong qua trinh cdng nghiep hoa va hien dai hod. 
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