ISSN 2354-0575

ANy,
)
O Ve,

o,

%, @
“onyg oow

NGHIEN CUU KHA NANG HAP PHU CHI (I) TRONG NUGC
BOI VAT LIEU TO HQP Fe,0, - BA CHE
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Tom tat:

Bai bdo nay trinh bay cdc két qua da dat dwoc vé viéc nghién cuu kha nang hdp phu Pb*" trong dung
dich cua vat lleu hdp phu dwoc ché tao tiv Fe,0,va ba che. Hiéu sudt cia qud trinh hap phu Pb*" trong
dung dich ¢6 nong dé ban dau khoang 5 — 10 mol/l trén vit liéu t6 hop Fe O, - bd che dat dugc trén 90%.
Qua trinh hap phu cia ion Pb** xdy ra trén vt liéu di ché tao thudn loi va tudn theo cd 2 phwong trinh
ddang nhiét Langmuir va Freundlich.

Tir khoa: vat liéu Fe O -phu phdm néng nghiép, ba cheé, loai bé kim loai ning, hap phu ddng nhiét

Langmuir, hdp phu dang nhiét Freundlich.

1. Giéi thiéu

Hién nay, ¢ Viét Nam van dé 6 nhidm méi
truong nude xdy ra kha nghiém trong dac biét 1a
su 6 nhiém bai kim loai ning. Thuc té cho théy co
rat nhiéu nha may tai cac khu cong nghiép, khu ché
xudt, cac lang nghé tai ché kim loai hang ngay xa
tryc tiép nudce thai cd chira cac ion kim loai nang
v6i ham lugng vuot qua tiéu chuan cho phép ma
khoéng qua xtr ly ra moi truong. Ngoai ra, viéc gay
6 nhiém moi truong nude con do qua trinh san xuat
nong nghiép dong gop mot lugng dang ké vao su
gia tang ham lugng kim loai nang trong nudc. Cac
loai hoa chat bao vé thuc vt c6 chta cac kim loai
nang nhu As, Pb, Hg. Thong qua hoat dong phun,
bon thude hay sy rira troi dat c6 chira cc chit nay
ma kim loai nang c6 mat trong nudc [1-3]. Anh
huong cia cac kim loai nang nay gay ra rat 16n do
doc tinh cao va kha nang tich lily lau dai trong co
thé song [4].

C6 nhiéu phuong phap khéc nhau da duoc
nghién ciru va ap dung dé tach loai cac kim loai
ndng ra khéi moéi truong nudc nhu: phuong phap
hoa ly, phuong phap sinh hoc, phuong phap hoa
hoc,.. . Trong do, phuong phap hap phu 12‘1 phuong
phap c¢6 nhiéu vu diém nhu: sir dung nguon nguyen
lidu ré tién, de kiém va khong gay 6 nhiém moi
truong thir cap, co kha ning loai bé hoan toan cac
ion kim loai nang ddc hai ra khéi nudc [4]

Trong thoi gian gan day, nhiéu nha khoa hoc
da nghién ctru phét trién loai vat liéu co tir tinh.
Vit ligu ndy c6 wu diém la hiéu qua hap phu cao,
kha nang thu hoi tai sur dung tot, tan dung duogc
cac nguon nguyén li¢u ré tién va san co trong tu
nhién [5].

Bi ché 1a ngudn nguyén lidu doi dao, co
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thanh phan cha yéu 1a xenlulozo, hemicelluloses,
lignin, tannin va cac protein... Trong do, cellulose,
hemicelluloses, lignin va tannin 14 nhimg chat c6
chua nhiing nhém chic cacboxylic, phenolic,
hydroxyl va oxyl thom... c6 kha ning hép phu cac
ion kim loai nang trong moi truong nudc.

Dé tan dung tinh wu viét cua cac vt liéu
trén van dé nghién ciru kha nang hap phu Chi (IT)
trong nudc bang vt liéu hép phu (VLHP) ché tao
tr Fe,O, va ba che da duoc dat ra.

2. Thuc nghiém
2.1. Ché tao vt liéu

- Bién tinh bd ché: Ba ché dugc rua sach
nhiéu 1an dé loai bo cac bui ban, dun voi nude cit &
80°C trong 1 gid dé loai bo cafein, tannin, ... Bi ché
tiép tuc dugc say kho & 100°C trong 10 gid, nghién
nho, sau d6 nung & 200°C trong 4,5 gid. San phim
ba ché sau khi bién tinh dugc bao quan trong binh
hat Am.

- Ché tao vat liéu 16 hop Fe,O - ba che:

Vit liéu t6 hop Fe,O, ba che dugc ché
tao bang cach: Hoa tan hon hop gdm 1,72 gam
FeCl,.4H,0, 4,66 gam FeCl,.6H, O va 8 gam ba che
da blen tlnh trong 160ml nude cat trén may khudy
tor gia nhi¢t & 80°C trong 15 phut thu dugc dung
dich mau vang cam. Tiép tuc, nho tur tr 25 ml dung
dich NH, 25% véi toc d6 nho 1a 1 g10t/g1ay trong
thoi gian 30 phut dén khi xuit hién két tia mau
den, lam ngu01 dén nhiét d6 phong. Sau do loc rra
nhiéu lan dé loai bo NH, OH du, cic mudi sit hodc
NH,Cl thu duoc chét ran mau den, dic sét. Cubi
cuing, say san phim nay & 40°C trong 20 gid s& thu
dugce vat ligu Fe,O-ba che (VLHP).
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2.2. Phwong phap nghién ciru

Kha ning hip phu Pb** trong nudc cua cac
vt lidu di ché tao dwoc danh gia bang phwong phap
hap thu nguyén tir (AAS).

2.3. Nghién ciru kha ning hip phu Pb*
Viéc nghién ctru kha nang hap phu Pb** trong
nude duge thuc hién trong diéu kién:
- Thé tich dung dich hap phy: 50ml;
- Khéi lugng VLHP: 0,5g;
- Tbc @6 khudy: 120 vong/phut;
- pH = 5; thoi gian: 20 phut;
-Nong d6 Pb* : 5 gi4 tri khac nhau.
Dung lugng hap phu dugc tinh theo cong thirc:
G—-C
g=—Z XV (1)
trong do: ¢ 1a dung lugng hap phu ¢ thoi diém
can bang (mg/g), G, la ndng do dung dich ban du
(mg/1), Cf la nong fi(f) ion trong dung flich sau hap
phu (mg/1), V"1a thé tich dung dich chat bi hap phu
(1), m 1a khi lugng VLHP (g).
Mb hinh hép phu déng nhiét Langmuir dwoc
ap dung theo phuong trinh:
Q _ ¢ 1
Gmax K1

9 YGunax @
trong d6: ¢ 1a dung luong hap phu & thoi diém can
bang (mg/g), g, 1a dung luong hap phu cuc dai
(mg/g), C ’ 1a ndng d6 ion trong dung dich sau hip
phu (mg/l), K, la hing s6 Langmuir.

M6 hinh hdp phu dang nhiét Freundlich
duogc ap dung theo phuong trinh:

1
log, = logKF+VF10ng 3)

trong d6: ¢ 1 dung luong hap phu ¢ thoi diém can
bang (mg/g), Cla ndng d¢ ion trong dung dich sau
hap phu (mg/l), K, la hang s0 Freundlich, N, 1a
thong s6 Freundlich.

Hiéu sudt cia qud trinh hap phu biéu thi kha
nang hap phu dugc xac dinh theo cong thirc:

H ==X 100% 4)

3. Két qua va thio luin
3.1. Anh hwéng ciia ndng do Pb*

Kha nang hép phu cia VLHP duoc x4c dinh
boi cong thirc (4) & muc 2 phan thuc nghiém. Két
qua khao sat anh huéng cua néng do Pb> trong
dung dich c6 pH=6 t6i kha nang hép phu cua VLHP
duogc trinh bay trong Bang 3.1 va Hinh 3.1.
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Bang 3.1. Két qua khdo sat sw anh hidng ciia nong
d¢ Pb** t6i kha nang hap phu cia VLHP

STT C, mol/l) C, mol/) H (%)
1 5.5481 0.1742 96.86
2 11.8293 1.0821 90.85
3 16.2512 1.9190 88.19
4 20.4860 4.2207 79.40
120
-~ 9686
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= 20
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Hinh 3.1. Anh hwéng ciia nong ¢ ban dau téi kha
nang hap phu Pb** trén VLHP Fe O, - ba che

Tir két qua Bang 3.1 va Hinh 3.1 cho thay
kha niang hap phu Pb* trén VLHP t6 hop Fe,O, - ba
ché dat duoc rat cao (trén 90%) khi ndng do ban dau
ctia dung dich khoang tir 5 + 10 mol/l, hiéu sudt hap
phu ciia VLHP giam khi dung dich ¢6 ndng do Pb**
ban dau cang 16n. Didu nay co thé giai thich 1a do
su gia tang lwong chat bi hap phu trong khi dién tich
bé mit hap phu khong thay ddi s& lam cho VLHP dé&
dat dén trang thai bdo hoa, vi vy kha ning hap phu
ctia VLHP giam xudng.

3.2. M hinh ding nhiét Langmuir
Hap phu dang nhiét theo mo hinh Langmuir
cua Pb** trén VLHP Fe,O,-bd ch¢ dua trén co so
tinh toan tir cong thirc (1), (2) thu dugc so li¢u trong
Béang 3.1 va duogc biéu dién trén Hinh 3.1,3.2.
Bang 3.1. Két qua khdo sdt dung liwong hdp phu ciia
VLHP véi cdc nong dé Pb** khdc nhau

STT | C,mol/l) | C.mol/l) | q(mg/l) | C/q
1 5,548 0,174 0,537 0,323
2 11,829 1,082 1,074 1.006
3 16,251 1,919 1,433 1,339
4 20,486 4,221 1,626 2,594
5 26,742 8,584 1,815 4,727
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Hinh 3.2. Puong hdp phu ddng nhiét Langmuir

Két qua trong Bang 3.2 cho thiy hé sb R,
nam trong khoang gia tri 0 < R, <1cho thay su héap
phu Pb** trén VLHP t& hop Fe O,- ba che xay ra
thuén loi. Két qua trén Hinh 3.2 cho thay cho thay
qué trinh hap phu Pb?* phtt hop v&i mé hinh hap phu
dang nhiét Langmuir (R =1).

3.3. M hinh ding nhiét Freundlich
Hap phu déng nhiét theo mé hinh Freundlich
ctia Pb?* trén VLHP t6 hop Fe,0,-ba che dya trén co
s tinh todn tir cong thirc (3) thu duoc s lidu trong
Bang 3.3 va biéu dién trén Hinh 3.4, 3.5.
Bang 3.1. Két qud khdo sat dung lwong hdp phu ciia
VLHP véi cic nong dp Pb** khdc nhau

y=0.5145x+0.354

6 R>=0.9975

5
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C; (mg/l)

Hinh 3.3. Su phu thudc cua Cfv/q vao Cf.

Tir Hinh 3.3 xac dinh dugc phuong trinh

duong dang nhiét Langmuir la:
Y =0,5145X+ 0,354 (5)

Tir phwong trinh (5), tai trong hap phu cuc
dai cua VLTH duoc xac dinh la g = 1,945 (mg/g)
va hang s6 Langmuir la: K, =1,452.

Theo [6] thong s6 Langmuir R, duoc tinh
theo cong thirc:
STRRFG
¢6 thé phan 4nh qué trinh hip phu xay ra thuén loi
hay khong.

R

Bang 3.2. Théong sé hap phu Langmuir doi véi Pb**
trén VLHP Fe O -ba ché

STT C, C, log C, log q
1 5,548 0,174 -0,759 0,489
2 11,829 1,082 0,034 0,003
3 16,251 1,919 0,283 0,127
4 20,486 4,221 0,625 0,414
5 26,742 8,584 0,934 0,674
23 y = 1.0135x03215
2 Rz2=10.9613
_ L5 -
Lo /
g ! /
T 05
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C; (mg/l)

STT C, (mg/l) R,
1 5,548 0,110
2 11,829 0,055
3 16,251 0,040
4 20,486 0,032
5 26,742 0,025
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Hinh 3.4. Puong hap phu ddng nhiét Freundlich

. y=0.6785x-0.0058
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Hinh 3.5. Su phu thuoc cua Cf /q vao Cf
Két qua trén Hinh 3.4 va 3.5 cho thay hé s

tuong quan R2 =~ 1 nén qua trinh hap phy Pb>* phu
hop v6i mo hinh hip phy dang nhiét Freundlich.
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Tu Hinh 3.5 xac dinh dugc phuong trinh
déng nhiét Freundlich la:

Y =0,678X - 0,005 (6)

Két hop phuong trinh (3) va (6), hing s6
Freundlich duoc xac dinh la K, = -2,301 va thong
s6 Freundlich 1a N, = 1,474. Két qua 1 <N, <5 chi
ra qua trinh hap phu la thuan loi.

So sanh cac hé sé twong quan co thé thiy
qué trinh hdp phy Pb** theo mé hinh ding nhiét
Langmuir (R? = 0,9852) phu hop hop hon mé hinh
dang nhiét Freundlich (R? = 0,9613). Diéu nay dugc
giai thich 12 do su phan bd ddng nhét cac vi tri dang

Tai liéu tham khao
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hoat dong trén bé mat chét hip phu.

4. Két luan

Vat liéu hép phu to hop da ché tao tir Fe.O,
va bi ché co kha ning hap phu duoc trong dung
dich, qua trinh hap phu ciia n6 dat hiéu suat rat
cao (H=5,548% khi ndng d6 Pb** ban diu 1a 5,548
mol/l).

Qua trinh hép phu Ptgz+ trong nuédce tuan theo
ca hai mo hinh hap phu dang nhiét Langmuir va
Freundlich.
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STUDY ON ADSORPTION CAPACITY OF LEAD (II) IN SOLUTION
BY COMPOSITE MATERIAL Fe304 -TEA RESIDUE

Abstract:

This paper presents the results obtained for studying the adsorption capacity of Pb** in the solution
of adsorbed materials made from Fe O, and tea residue. In solution of Pb** with initial concentration of
5+10 mol /1, the efficiency of adsorption of Pb** on Fe O, - tea residue obtained is very high (over 90%).
The adsorption of Pb** ions occurs on well-fabricated materials and follows both Langmuir and Freundlich
equations. Adsorption of Pb** ions occurs on material Fe O, - tea residue is favorable and follows both

Langmuir and Freundlich equations.

Keywords: Fe,O -agricultural by-product, tea residue, heavy metal removal, Langmuir isothermal

adsorption, Freundlich isothermal adsorption.
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