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Tém tit:

Bai bdo dia ra két qua nghién cieu kha ndng hap phu Nl(H) trong nudc bang vat liéu hap phu
( VLHP)tu’ dd ong véi két qua rat kha quan: T hoz gian dat cin bang hdp phu 60 phut, PH 161 wu 7, tdi trong
hép phu cuc dai 1,96 mg/g, vit liéu hap phu tét trong 50 Bed-volume dau véi hiéu sudt tach loai 99,85 %,
kha néng tach logi va thu hoi Ni(Il) bang phwong phdp hdp phu dong trén cét ciia VLHP tdi sinh lan 1
(VLHP- 1) hdp pﬁu 16t trong 40 Bed-volume dung dich dau, dung dich H SO, dugc sir dung dé nghién ciru

kha nang giai hap phu.

Tir khéa: Vit liéu hap phu, dé ong, kim logi ning, hap phu dang nhiét Langmuir:

I. Mé diu

Hién nay cung v6i sy phat trién manh mé cua
san xuat cong nghiép va nong nghiép, cudc sdng
con nguoi ngdy cang nang cao. Theo d6 moi truong
da va dang bi 6 nhiém mot cach nghiém trong trong
d6 phai ké dén 1a 6 nhim kim loai ning trong do
¢6 niken. Niken 1a mot chét gay ung thu tiém ning
cho phdi va c6 thé gay di tmg da, xo héa phdi va
ung thu duong hé hip & nhitng nguoi tiép xuc véi
chit nay[1]. Do d6 viéc xir Iy va tach loai Ni(II) 1a
vO cung quan trong. D c¢6 rat nhiéu phwong phap
tach loai Ni(IT), phuong phap héa 1y (trao ddi ion,
phuong phép hép phu...), phuong phap sinh hoc,
phuong phap hoa hoc... Trong d6, phwong phap hap
phu duoc 4p dung rong rii va cho két qua kha thi.
Cac vat liéu hép phu tu nhién dugc quan tam do cé
nhiéu wu diém: gia thanh ré, tach dugc dong thoi
nhiéu kim loai trong dung dich, c6 kha ning tai st
dung vt liéu hip phu va thu hdi kim loai va khong
gdy 6 nhiém méi truong thir cép sau qué trinh xtr
Iy. P4 ong 1a ngudn khoang vét rat phd bién & Viét
Nam va c6 tinh hip phu vi d6 xdp tuong ddi cao, bé
mat riéng 16n. Do @0, tac gia tap trung nghién cuu
ché tao VLHP tir d4 ong, khéo sat kha ning tach loai
Ni(II) va thu hdi VLHP.

II. Thye nghiém

a. Quy trinh ché tao va xdc dinh céu tric
cia VLHP

P4a ong tu nhién (VLT) dugc rta sach bui
ban, tién hanh nung & nhiét d6 950 °C trong vong 2h,
nghién nho da ong va ray kich ¢& 0,5 - 1 mm. Sau
d6 dugc rira v6i nude cit va siy ¢ 80 °C trong 1h.

D4 ong sau khi sdy khé duge xir Iy hoa hoc
trong dung dich FeCl, 1 N (ti 1¢ 20 g vat li¢u trong
100 ml dung dich FeCl, 1 N) trong 1 h, rtra sach
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bang nude cit va tiép tuc xtr 1y trong dung dich
NaOH 1 N (voi ti 1€ 20 g d4 ong trong 100 ml dung
dich NaOH 1N) trong 20 phut. Loc, rira va siy kho
thu duoc VLHP.

VLHP duge tién hanh chup bé mat bé'mg
kinh hién vi dién tir quét (SEM) dé xac dinh hinh
thai bé mt.

Sau khi x4c dinh hinh thai bé mat cta vat
liéu, tién hanh khéo sat anh hudng ctia pH, thoi
gian, xac dinh tai trong hap phu, khao sat kha ning
tach loai Ni(II), kha ning giai hdp, kha ning tai sir
dung tai nhiét d6 phong.

b. Khdo sat dnh hwong cia pH qua trinh
hip phu

1 g VLHP dugc cho vao 50 ml dung dich
Ni(II) 8,986 mg/l c6 pH thay ddi tir 2 dén 9 khuay
v6i toe do 80 vong/phit sau d6 xac dinh ndng do
con lai cua Ni(II) (C,) trong dung dich.

c. Khio sdt anh hwong ciia thoi gian dén
qud trinh hép phu

1 g VLHP dugc cho vao 50 ml dung dich
Ni(II) 8,986 mg/l khudy voi tbe do 80 vong/phut
trong cac khoang thoi gian tai 15, 30, 45, 60, 75, 90
phiit sau d6 xac dinh nong d6 con lai cuia Ni(IT) (C)
cta dung dich.

d. Khdo sat tdi trong hép phu ciia VLHP
theo mé hinh hip phu dﬁng nhiét Langmuir

1 g VLHP duoc cho vao cbe chira 50ml dung
dich Ni(II) VO‘l cac nong ds C, khac nhau ¢ pH va
thoi gian t6i wu dugc khudy voi toe do 80 vong/
phut. Loc lay phan dung dich, xéac dinh nong do
cén bang cua Ni(II) theo phuong phap phd hép thu
nguyén tir AAS.

e. Khdo sdt khd nang tach kim logi Ni(Il) ciia
VLHP bting Pphwong phap hép phu dong trén cot

« Chuén bi c6t hap phu
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Cot hép phu 1a cot thay tinh cao 30 cm,
duong kinh 1 ecm véi chiéu cao 16p VLHP 10 cm.
Vit liéu hép phu duogc nhdi vao ¢dt sao cho chidu
cao 16p VLHP la 10 cm thi dung lai.

« Qué trinh hap phu

Dung dich Ni(Il) véi nong d¢ ban dau CO
duogc doi lién tuc qua cot ha“ip phu véi tde do dong
la 1,8 ml/phut.

Viée 1dy mau sau xtr Iy dwoc tién hanh nhu
sau: ctr sau 10 Bed-Volume dugc doi qua thi ldy
riéng mot Bed-Volume dé phan tich.

Céc Bed-Volume con lai dugc thu hoi riéng.
Qua trinh 1dp lai cho t&i khi néng d6 kim loai con lai
trong dung dich tang lén.

Qua trinh hép phu dong trén cdt dugc minh
hoa bang hinh dudi day:

— -
— . e
Hinh 1. Qua trinh hap phu dong trén cot

f. Khdo sdt kha nang gidi hip Ni(II)

Dung dich H,SO, 1M dugc di qua cot hap
phu chura dung dich da bao hoa Ni(Il) voi toc do
dong thé tich 1a 1,8 ml/phut. Cir 1 Bed-volume duoc
doi qua déu lay di dé phan tich, mdi Bed- volume 14
7,9 ml. Qua trinh 1dp lai cho t&i khi khong phat hién
thdy nong do kim loai trong nudc.

Qué trinh giai hap thu hoi Ni(Il) thuc hién
twong ty nhu Hinh 1.

8. Khdo sat khd nang tai sir dung ciia VLHP

Dé khao sat kha ning tai st dung cua vt
lidu hap phu, sau khi giai hdp VLHP duoc rira bang
nu6e cat dén pH bang 7 thu duoc VLHP-1, tiép tuc
cho dung dich chtra ion Ni(IT) v6i ndng do ban dau
CO0 chay qua cot hap phu chita VLHP-1 va lam nhu
quy trinh hap phu lan 1.
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I11. Két qua va thao luin
a. Két qua chup bé mdt vt liéu hap phu che
tao duwoc bang kinh hién vi dién tir quét SEM

Hinh 3. Anh SEM ciia VLT(a) va VLHP (b)

Két qua chup SEM chi ra do xdp ctia bé mit
vat li¢u sau khi xtt Iy (VLHP) tang lén so voi vat
liéu ban dau VLT. B& mat VLHP hinh thanh cac 15
mao quan nhé va nhidu dé dang nhin thay hon so
v6i VLT. Cac 16 mao quan nay c6 kha nang giir lai
céc kim loai khi di qua bé mat VLHP tét. Diéu nay
¢6 thé cho thay VLHP ¢6 kha ning hép phu céc ion
kim loai ning tot hon so véi VLT,

b. Két qua khdo sdt anh hwong ciia pH tdi
qud trinh tach loai Ni(Il) ciia VLHP

Khao sat VLHP trong khoang thoi gian 1a 30
phut d6i v6i dung dich Ni(IT) voi nong do 8,986
mg/l & cac pH khac nhau.

Céc két qua thyc nghiém dugc trinh bay &
Béng 1.

Béng 1. Két qua khdo sat anh huong ciia pH téi qud trinh tach loai Ni(l) ciia VLHP

pH 2 3 4 6 7 8 9
C, (mg/l) | 7,482 7,470 7,412 7,349 6,951 1,798 3,790 | 4,030
H(%) | 16,74 16,87 17,52 1822 | 22,65 77,98 57,82 55,15
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Két qua chi ra khi pH thay doi tir 2 dén 7
hiéu suét hap phu Ni(II) ciia VLHP tang tir 16,74 %
dén 77,98 %. Néu tiép tuc tang pH thi hiéu suat hip
phu giam dan tir 77,98 % xudng 55,15 %. Nhu vay
qué trinh hip phu thu dugc két qua toi wu & gia tri
pH = 7, kha niang hap phu ciia VLHP kha tt trong
moi truong trung tinh.

b. Két qua khdo sdt thoi gian dat cin bing
hép phu ciia VLHP

Khao sat dung dich Ni(II) ¢6 ndéng do ban
déu 1a 8,986 mg/I tai pH = 7.

Céc két qua thuc nghiém duoc trinh bay &
Bang 2.

Bang 2. Két qua khdo sdt thoi gian dat can bang hdp phu ciia VLHP

t (phut) 15 30 45 60 75 90
C, (mg/) 1,983 1,978 1,941 1,719 2,775 5,634
H (%) 77,93 77,98 78,40 87 69,12 37,30
Két qua khao sat chi ra khi thoi gian hép phu ¥=0399In(x)- 0.133
tang tr 15 dén 60 phut thi hiéu suat qua trinh hap . R#=0.926
phu tang tur dat trang thai can bang cua vat liéu, & 1 R
cac moc thoi gian khac nhau (15 phut), ta dé dang
nhén thiy kha nang hap phu cua Ni(Il) ting dan tr | °
phat thee 15 dén phut thir 60. T phat thee 75 kha
ning hap phu kim loai cia VLHP giam dan. Can E . -
bang hap phu dat duoc ¢ phut thir 60. E % . — Log.{ahp)
5
e. Két qua khdo sdt tdi trong hip phu ciia /
VLHPtheo mé hinh hap phu dang nhiét Langmuir ~ |** /
Qua két qua viéc khao sat thoi gian dat trang 7
thai can bang hap phu va anh hudng cua pH doi voi 0 ' '
: o ] 0 s 10 15 20 25 30 35 40
Ni (I) trén VLHP. Ta tién hanh khdo sat qua trinh Crmg/
hap pl}u cac ,klm loai trén VLHP theo mo hinh hap gy, 4, Puong hdp phu ding nhiét Langmuir doi
phu dang nhi¢t Langmuir. véi Ni(Il)
Céac két qua thyc nghiém dugc biéu dién &
Bang 3 dudi day: ¥=0.509%+9.063
. A £ \ R*=0.909
Bang 3. Su phu thuéc cua tai trong hap phu vao »
nong do can bang Ni(Il) cuia VLHP . ¢ .
Tén C, C, q C./q g ®
kim loai | (mg/l) | (mg/l) | (mg/g) (g/l) g . . J—
4,861 1,813 0,305 5,947 /
10
9,821 4479 | 0,534 | 8,387 B
+
18,016 | 10,768 | 0,725 | 14,857 ’
Ni(Il) | 28,203 | 16,734 | 1,147 | 14,591 . o m w e
Ciimg/l)
39415 | 28879 | 1,054 | 27499 | Hinh 5. Su phu thuge ciia C,/q véi C, ddi véi Ni(ll)
49,34 | 35203 | 1,414 | 24,901 P o, L i .
f- Ket qua khdo sdat khd ndang tich logi
59,896 | 36,781 | 2,312 | 15,912 Ni(Il) bang phwong phdp hap phu dpng trén cjt
Khao sat kha niang tach Ni(IT) bang phuong
phap hap phu dong trén cdt ta tien hanh 1am nhu sau:
Ctr 10 bed-Volume dugc doi qua cdt hap phu ta tién
hanh lay 1 bed-volum dem di phan tich, mdi bed-
Volume 1a 7,9 ml. Cac bed-Volume ti€p theo ciling
lam tuong tu, qua trinh dung lai khi nong do cta
kim loai tang 1én. K&t qua dugc thé hién ¢ Bang 4.
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Bang 4. Két qua khao sat kha nang tach loai Ni(Il) bang phwong phdp hdp phu dong trén cot

STT 1 2 3 4 5 6 7 8 9
Bed-Volume 0 10 20 30 40 50 60 70 80
Nong d6 con lai C, | 12,018 | 58,205 | 38,918 | 30,454 | 11,771 | 0,0186 | 0,5335 | 0,7455 | 2,674
(mg/1) Ni (1I)

Dua trén két qua cua Bang 4 thay rang: Kha
nang tach kim loai Ni (IT) theo md hinh hip phu
dong trén cot cia VLHP cho két qua tot ¢ 50 Bed-
Volume dau tién, két qua tét nhat & Bed-Volume thir
50 véi hiéu sudt dat t6i 99,85%. Bat dau tir Bed-
Volume thir 60 tro di thi kha niang hap phu Ni(IT)
bat dau giam xudng.

g Két qua khdo sdt kha néng gidi hip thu
hoi Ni(Il)

Giai hap thu hoi kim loai Ni(II) ta tién hanh
giai hap bang (,1ung dich H,SO, IM. }

Cach tién hanh giai hap: cir moi Bed-Volume
dugc doi qua ta tién hanh ldy dem di phan tich. Qua
trinh giai hap dimg lai khi nao ta khong con thay
trong dung dich xuat hién kim loai. Két qua duoc
thé hién ¢ Bang 5.

Bang 5. Két qua qud trinh gidi hdp thu hoi Ni(Il) bang dung dich HS0,IM

STT 1 2 3 4 5 6 7 8 9 10
Bed-Volume | 1 2 3 4 5 6 7 8 9 10
Néng do Ni | 176,675 | 112,975 | 55,335 | 26,615 | 13,042 | 46,652 | 13,549 | 0,4862 | 0,0015 | KPH
C, (mg/l)

Dua vao két qua sé liéu Bang 5 ta co thé
thdy rang qua trinh thu hdi kim loai Ni(IT) cho két
qua & Bed-Volume thtr 10. O Bed-Volume thir 10
ta khong con thdy sy xuat hién ctia hai kim loai ¢
trong VLHP. Tir d6 c¢6 thé nhan thdy ring dung dich
axit H,SO, c6 kha ning thu hdi Ni(II) hoan toan.

h. Két qua khdo sdt khd néng tdi sinh ciia
VLHP

Tién hanh khao sat kha ning tai sinh cua
VLHP ddi v6i kim loai Ni(II). Ta tién hanh khao
sat nhu muc f.

Két qua thyc nghiém duoc trinh bay & Bang 6.

Bang 6. Két qua khdo sat kha ndng tach loai Ni(Il) bang phieong phdp hdp phy dong trén cét cia VLHP
tai sinh lan 1

STT 1 2 3 4 5 6 7
Bed-Volume 0 10 20 30 40 50 60
Nong d6 Ni C, (mg/l) 132,465 | 9,407 54,675 4,705 1,404 63,402 80,079

Két qua tai sinh VLHP lan 1 dbi véi kim
loai Ni(IT) bang mé hinh hdp phu dong trén ¢t cho
két qua tot & 40 Bed-Volume dau. V&i hiéu suét dat
89,4% & Bed-Volume thr 40. Ttr Bed-Volume thir
50 tro di kha ning hap phu giam dan.

Két qua khao sat kha niang giai hip thu hoi

Ni(II) ctia VLHP tai sinh 1an 1.

Thyc hién qué trinh giai hap thu hoi Ni(IT)
dbi voi VLHP tai sing 1an 1 1am tuong ty nhu muc
g. Giai hip voi dung dich axit H,SO, IM. Két qua
duoc thé hién ¢ Bang 7.

Bang 7. Két qua qud trinh gidi hdp thu hoi Ni(Il) bang dung dich H2SO4 IM ciia VLHP tdi sinh lan 1

STT 1 2 3 4 5 6 7 8 9
Bed-Volume 1 2 3 4 5 6 7 8 9
Néng do Ni C, (mg/l) | 121,275 | 60,455 | 44,715 | 20,761 | 7,876 | 0,563 | 0,231 | 0,0012 | KPH

Tir bang két qua trén cho thay qua 9 Bed-
Volume thi khong con thay sy xuat hién cta kim
loai Ni(II) nita. Piéu d6 chung to da thu hoi dugc
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hét kim loai Ni(II) c¢6 trong VLHP. Nhu vay H,SO,
6 kha nang rira giai dé thu hoi kim loai tot.
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STUDY ON ADSORPTION CAPACITY OF NIKEN (II) IN SOLUTION
BY LATERITE ADSORBENT MATERIALS

Tém tit:

The paper presents the research results of adsorbent materials made from laterite by chemical

treatment process. Structural characteristics of the materials are investigated by infrared spectroscopy (IR)
method and scanning electron microscope (SEM); The materials is applied to treat Ni (Il) in solution with
very positive results: Time to reach 60 minutes adsorption equilibrium, optimal pH 7, maximum adsorption
capacity of 2.63mg/g, good adsorbent in the first 50 Bed-volume with 99.85% separation efficiency, ability
separation and recovery of Ni (II) by dynamic adsorption on column of regenerated materials once good
adsorption in 40 Bed-volume of the first solution, H, SO, solution was used to study the desorption capacity.

Keywords: adsorbent materials, laterite, heavy metal, Langmuir isothermal adsorption.
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