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SUMMARY

RESEARCH ADSORPTION LEAD ON RICE HUSK DENATURED WITH
DITHIZONE BY STATIC METHOD

In this article, we have investigated the adsorptivity of Pb (II)on rice husk modified by
organic reagents (Dithizon) using static methods. Optimum adsorption conditions were
studied. Highest adsorption was obtained at pH from 6 - 8. The influence of other factors such
as contact time, Pb (II) ion concentration, the amount of material ... has studied. The results
suggested that the adsorption of Pb (Il) from aqueous solution onto the material was
monolayer adsorption. The maximum adsorption capacities of Pb (I1) on rice husk material
are 53.64 mg/g. This research supports possible use this material to separate and
preconcentration trace amounts of Pb (I1) in some real samples.
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1. MO PAU

Chi 12 nguyén tb gay doc hai ¢ ham luong
rat nho can dugc phéan tich dé danh gia
murc d6 & nhiém va hudng t6i han ché, xi
Iy su 6 nhidm chi. Pa sb cac phong thi
nghiém duogc trang bi céc thiét bj phan
tich nhu UV-VIS, F-AAS kho xéac dinh
nong d6 dang vét, siéu vét. Nghién ctu dé
tach va lam giau lugng vét chi 1a rat can
thiét, c6 nhiéu phuong phap 1am giau nhu
cong két, chiét long - long, chiét tach
bang mang, chiét diém mu, chiét pha ran,
chiét giot don..., trong d6 chiét pha rin 1a
k¥ thuat don gian cho hé s lam giau cao,

c6 thé tng dung phan tich tai hién truong
va c6 thé tu dong hoa qua trinh phan tich
[7]. St dung c&c vat li¢u lam pha tinh nhu
bién tinh silic, than hoat tinh, cac loai
nhya, da t6 ong [4] hay céc san pham phu
trong san xuit néng nghiép nhu ba mia,
I6i ngd, chitin, chitosan, vo triu...dang
dugc quan tim, dén nay di c6 mot sd
nghién ctu tach, lam giau cac ion kim
loai [1-6]. O Viét Nam, vo trau c6 sd
lwong I6n, st dung lam pha tinh dé tach,
lam giau ion kim loai nang c6 nhiéu vu
diém nhu tan dung ngudn chét thai ¢ san,
ré tién, co thé tai s dung va 1a vat lisu d&
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phan huy. Trong bai bao nay ching téi
cdng bd nghién ciru bién tinh vo trau bang
thudc thar hitu co (Dithizon) 1am pha tinh
hip phu theo phuong phap hip phu tinh
va xac dinh chi bang F-AAS.

2. THUC NGHIEM

2.1. Thiét bj

Méay quang phd hip thu nguyén tir AA-
6800 Shimadzu, Nhat Ban. May do phd
hong ngoai hién vi FT-IR Spectrum GX.
PerkinElmer. Thiét bi kinh hién vi dién tu
quét Jeol 5410 LV. Thiét bi phan tich
nhiét (DTA/DSC/TGA) Labsys Evo
S60/58988.

2.2. Hoa chat

Dung dich géc tir dng chuan Pb?* loai
1000 ppm cua Merck, buac. Dithizon,
sodium dodecyl sulfat (SDS), acid
clohidric, acid sunfuric, acid nitric, natri
hidroxit ... déu caa Merck, Duc.

2.3. Quy trinh chuan bij vat liéu hap
phu

Vo triu sau khi rira sach bang nuéc cat,
dem say khé ¢ 100 °C trong 24 gio,
nghién nho kich ¢& hat tir 0,3 dén 1,2 mm,
dem khudy déo trong nuéc cit nong (65
°C), thoi gian 1 gio, loc khd, tiép tuc rira
bang hdn hop n-hexan/etanol (1:1) trong
hé chiét soxhlet 5 gio, phoi kho va duoc
bao quan trong binh hit &m. Sau d6 can
10 gam cho vao cbc thay tinh c6 dung
tich 500 ml, thém vao do 100 ml dung
dich acid sulfuric 13 M, hdn hop dun
nong & nhiét d6 175-180 °C trong 20 phut
(c6 khudy), dé ngudi, loc bang may hat
chan khong. Chét ran thu dugc, rira nhiéu
lan bang nudc cit cho dén khi nudc raa
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khong 1am d6i mau thudc thir da cam
methyl va khong co két tua véi dung dich
BaCl,. Vat liéu sau khi dung nuéc cit ria
lai dugc say kho ¢ 120 °C dén khéi luong
khong d6i, dé nguoi trong binh hat am,
luu gitr trong binh sach, kin thu duoc vat
liéu (VL2). Can 10 g vat liéu VL2 cho
vao binh n6én 500 ml da c6 250 ml dung
dich Dithizon 10* M va SDS 5.107 M.
Lic véi toe do 250 vong/phut trong 2 gio,
dé lang tir 5 dén 10 phat, loc chat rin dem
say kho & nhiét @6 khoang 65 - 70 °C thu
dugc vat lidu bién tinh (VL3).

2.4. Xac dinh tinh chat vat ly caa vat
ligu
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Hinh 1. Phé hong ngogi (), Hinh anh bé
mat (b) va gian do phan tich nhiét (c)



Sau khi chuan bj vat ligu nhu muc 2.3,
dem xac dinh mot s tinh chat vat ly cua
vat liéu truge (VL2) va sau (VL3) bién
tinh bang cac phuong phap nhu: Xac dinh
nhom chtc biang phd hdng ngoai, thanh
phan vat liéu bang phan tich nhiét trong
luong, xac dinh Hinh thai bé mat va xac
dinh dién tich bé mat tai Vién Han Lam
Khoa hoc va cong nghé Viét Nam - 18
Hoang Qudc Viét - Ha Noi. Két qua chi
trén Hinh 1.

Dua vao két qua thu duoc, so sanh phé
hong ngoai cua hai vat liéu VL2 va VL3,
ngoai cac dinh pic ¢ cac tan sb tuong Gng
c4c nhom -OH, cac tan sé dic trung cho
lién két C-H, C-C va C-O cua cellulose va
lignin thi & ph6 VL2, con xuat hién dinh
pic méi 1560, va 987 cm™ tng véi lién
két C=C vong benzene va N-C cua phan
tu dithizon trén VL3 . Bén canh do, van
phd dic trung cho lién két C=S xuat hién
& khoang 624 cm™. Két qua nay da chang
to sy cO mat cua Dithizone trén vat liéu
sau bién tinh. Trén Hinh (b) ciing cho
thiy bé mit VL3 min hon vi c6 dithizon
phu 1én, ngoai ra da xac dinh dién tich bé
mat vat liéu thu dugc twong tng VL3 la
82,3 m?/g ting hon so véi VL2 la 28,5
m?/g. Theo gian db phan tich nhiét trong
luong c6 thé dy doan thanh phan vat liéu
thong qua cac giai doan giam khéi luong
nhu giai doan tir 200 dén 270°C la qua
trinh mat nude trén bé mat vat liéu, giai
doan hai la qué trinh phan huy cellulose
va lignin két thic & 360°C, gia doan 3 1a
su phan huy cua mét s6 hop chat bén va
giai doan cudi cung khéi lwong khong

thay doi ton tai cac oxit kim loai SiOp,
Al203, MgO.
2.5. Cac dai lwgng dwge danh gia trong
qué trinh nghién ciu hap phu ion kim
loai nang cuaa vat liéu
- Dung lwong hap phuy:

Q, ={(E =)™V —rifl) “V (mg/g)

Trong d6: Qe: Dung luwong hip phu
(mg/g); Co: Nong d6 ban dau (mg/l); Cu:
Nong d6 sau hap phu (mg/l); V: Thé tich
mau (lit); m: Khdi luong chat hip phu
(gam)

- Hiéu suat hap phu
Co—Cen x109

Trong d6: H: Hiéu suat (%); Co: Nong do
chat phan tich dung dich ban dau (ppm);
Ce: Nong d6 dung dich chay ra khoi cot
khi dat can bang (ppm)
- Phwong trinh hip phu dang nhiét
Langmuir

C, 1 C,
Q. b*Qu  Quu
Trong dé: Qe: Dung luwong hap phu tai
thoi diém can bang (mg/g); Ce: Nong do
chat hap phu con lai trong dung dich
(mg/l); Qmax: Dung luwong hap phu cuc dai
(mg/g); b: Hang s6 ning luong hap phu
theo mdé Hinh ding nhiét hip phu
Langmuir (I/mg)
- Phwong trinh hip phu dang nhiét
Freundlich

H (%) =

logQ, =log K, Jri*logce
n

Trong d6: Qe: Dung luong hap phu tai
thoi diém can bang (m/g); Ce: Nong do
chat hap phu con lai trong dung dich
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(mg/l); K¢ Hang sé dang nhiét hiap phu
Freundlich c6 quan hé dén dung lugng
hap phu; n: Hing s6 ding nhiét hap phu
Freundlich c¢6 quan hé dén cuong do hap
phu.

o A:—4 --|2
-6 lach chun: S2= ZCAAwm)”
n—1
o 5
- H¢ 50 bién thién: CV% = —= 100
th

Trong do: Ai: Néng do do duoc cua chit
phan tich; Aw: Nong d6 trung binh cua
chat phan tich trong n lan do; n: S lan do
lap lai; S: B¢ léch chuan cia mau S =
Vs2

3. KET QUA VA THAO LUAN

3.1. Cac diéu kién tdi wu va thong s
diic trung nghién ciru hap phu Pb2* 1én
vat liéu bang phwong phap tinh

Chng t6i tién hanh nghién ctu kha ning
hap phu céc ion kim loai Pb?* 1én VL2 va
VL3 bao gém

3.1.1. Anh hwong ciia pH méi trurong
Chuan bi 250 ml dung dich Pb?* 50 mgl/l
cho vao binh né6n 500 ml da c6 0,5 gam
vat lieu VL2 (hoic VL3) diéu chinh cac
pH khac nhau tir 1 dén 7, lc véi téc do
250 vong/phut trong 30 phit. Sau d6 dé
ling trong 5 dén 10 phdt, loc lay dung
dich trong suét, xac dinh nong do ion con
lai trong dung dich loc. Két qua duoc biéu
dién trén Hinh 2.

2 7 -
6 =
—c | e e
a s | /
2, £
= T34 N
& (VL2) <, / (VL3)
4
1 4 H
0 pH 0 —I—I—EI—I—I—h

1 2 3 4 5 6 7
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Hinh 2. Anh huéng cua pH

Tur két qua khao sat anh huong cua pH,
cho thiy céc vat liéu déu hip phu tot
trong khoang pH tir 5 dén 7, cac pH lén
hon khong khao sat vi khi diéu chinh pH
céc ion kim loai xuit hién két tua. Tuy
nhién VL3 ¢6 dung lugng lén hon so véi
VL2, ching t6i du doan ngoai hip phu
tinh dién, lién két giira chi va cac nhom
chtc cua cellulose, lignin nhu VL2, con
c6 su tao phuc caa thudc thir Dithizon véi
cac ion chi, ching t6i chon pH = 6 dé
nghién ctu tiép.

3.1.2. Anh hwong cua thoi gian hap phu
Cac thi nghiém duoc chuan bi nhu muc
3.1.1, diéu chinh pH = 6, tién hanh lic ¢
cac thoi gian khac nhau tir 30 dén 280
phut, lwong vat liéu 1a 0,5gam. Két qua
chi ra trén Hinh 3.

Theo d6 thi Hinh 3, cho thay thoi gian
hip phu cua vat liéu VL3 c6 thoi gian
thiét l1ap can bang sém hon sau 100 phut
tré6 di so vdi 250 phut cua VL2, Céac
nghién ctu sau, ching téi lic trong thoi
gian 14 250 phit ddi véi VL2 con VL3 la
120 phut.
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Hinh 3. Hé th; biéu dién sw anh hueng
cua thoi gian hdp phu



3.1.3. Khao sat anh hwong cua lwong vt
lidu

Thi nghiém duoc chuan bi nhu muyc 3.1.1,
Vi cac diéu kién téi vu nhu pH, thoi gian
hip phu di khao sat ¢ trén, thay ddi khoi
lwong vat liéu ting dan tir 0,2 dén 1,5 g.
Két qua chi ra trén Hinh 4.
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Hinh 4. Anh huéng cia heong vat liéu

Khi thay d6i khdi luong vat liéu ting dan,
dung luong VL2 tang dan nhung VL3 hap
phu dat can bang tir 0,5 gam tro di va gan
nhu hap phu hoan toan luong chi cé trong
dung dich nghién ctru. Bé lugng chi gan
nhu hap phu hoan toan, céc nghién ciu vé
sau lugng vat liéu duoc 4n dinh sir dung
12 1 gam.

3.1.4. Khdo sét anh hieong cia nong dé
chi trong dung dich

Pha dung dich ion Pb?" c6 nong do thay
doi tir 50 dén 500 mg/I, thém 1,0 gam vat
ligu, diéu chinh cic diéu kién téi wu da
nghién ctru. Sau khi xac dinh ham lugng
chi bang F-AAS, xac dinh su phu thudc
cua dung lwong vao nong d6 dau caa chi
(Hinh 5 (d)), tir d6 tinh cac dai luong roi
xay dung md Hinh hip phu ding nhiét
Langmuir Hinh 5 (e), Freundlich Hinh 5
(f), tim dugc phuong trinh dang nhiét
trinh bay trong Bang 2 va xac dinh dung

lwong hip phu cuc dai cua vat liéu Bang 3.

Trén co s& khao sat sy phu thudc dung
lwong vao nong do chi Hinh 5 (d) cac
duong dang nhiét hip phu Langmuir va
Freundlich Hinh 5 (e) va (f) da xac dinh
dugc phuong trinh dang nhiét dugc thé
hién trong Bang 2, cho thdy hé s tuong
quan phuong trinh dang nhiét hap phu
Langmuir 16n hon (R? > 0,99), hé s
tuong quan phuong trinh Freundlich nhé
hon (R? < 0,98) c6 thé khing dinh qué
trinh hap phu tuan theo dudng dang nhiét
hip phu Langmuir. Pong thoi xac dinh
dung luong hap phu caa Pb?* trén VL2 la
22,17 mg/g con VL3 la 53,64 mg/g.

e
—
L=}

7 VL2 . 1 /I .
6 ol ~12
bus Py
2 Es{ o
3z, _ 5,
©lm <, lm
1 n 2 C ( 1
0 Co (mg/1) 0 - o (mg/l
0 200 400 600 0 200 400 600
59 VL2 70 VL3
30 -
= y=00194x = 0512
BEh R7=09901
5 20
T 15 4 v= 004735 + 9424
0 Ri=0993
10 4
> 1 Ce (mg/l)
O e —— X
0 200 400 600 "0 50 100 150 200 250 300
(e)
14 2,0
VL2 VL3
1,2
10 1>
3 L2
08 ,:_yl,g y=0,4242¢ +0,7397
06 V=06225-04282 2 B oo
04 R*=0.9671 05
0,2
! + LnC
InCe nte

00— Bt oo
13 18 23 28 ac

151



Hinh 5. Sy phu thugc dung lwong vao
nong dé chi (d), md Hinh hdp phu dang
nhiét Langmuir (e) va Freundlich (f)

Chting t6 sau khi bién tinh bang thuéc thi
hiru co dithizone dung lwong vat liéu tang
cao hon, c6 thé tng dung vat liéu bién

tinh dé nghién cttu nham tach va lam giau
dé xac dinh luong vét chi trong mot s6 ddi

twong mau moi trudng.

Bdng 2. Phwong trinh dwong dang nhiét hap phy Langmuir va Freundlich

Ph trinh
) Lons frin Langmuir R? Freundlich R?
Vit lidu
VL2 Pb?* y =0,0473x +9,4224 | 0,9930 | y=0,622x +0,4282 | 0,9671
VL3 Pb?* y =0,0194x + 0,512 | 0,9901 | y=0,4242x +0,9379 | 0,8086
Bang 3. Dung lwong hdp phu cia céc vat liéu
] Langmuir Freundlich
Vit liéu Nguyén to
gmax (MQ/Q) K (L/g) Kt (mg/g)(mg/L) n
VL2 Pb?* 22,17 0,0473 2,796 1,608
VL3 Pb?* 53,64 0,0379 5,492 2,357

3.2. Ung dung hap phu chi trong mau

Trong cac d6i twong miu thudng c6 kha
ning chira déng thoi nhiéu ion kim loai
khac nhau. Do d6 truéc khi tién hanh
phan tich mau that, ching t6i lam thu
nghiém voi mau gia c6 thanh phan mau
nhu sau: Cac ion Cu?*, Pb?*, Zn?*, Cd**,
Ni?*, Co®, Fe**, Mg?*, Ca?*, Mn?*... déu
c6 nong d6 10 ppm. Cho 250 ml vao binh
tam giac chaa 1,0 g vat liéu VL3, diéu
chinh pH = 6, thoi gian lac 1a 120 phat
véi tde do 250 vong/phut, sau do6 loc dung
dich, xac dinh ham lugng chi con lai trong
dung dich loc. Chlng toi 1am mau gia 3
lan déu c6 két qua tuwong ty nhau, ham
luong chi ndm ngoai gigi han phat hién
cua thiét bi phan tich F-AAS. Tur d6 két
luan c6 thé sir dung vat liéu vo trau bién
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tinh bang thudc thir hiru dé xir 1y chi trong
cac dbi tuong mau 1a dang tin cdy va co
thé tach, lam giau phan tich lugng vét cac
ion kim loai trong cac d6i twong mau moi
truong, mau c6 nén phac tap... Tuy nhién
véi gigi han cua cbng trinh nghién cuau,
ching t6i chi dé cap dén huéng nghién
ctu kha nang hap phu chi 1én vat liéu theo
phuong phéap hap phu tinh.

4. KET LUAN

Tu két qua nghién ciu thu duoc trén,
ching to qua trinh bién tinh vo triu c6 su
phu 1én cua thuéc thir hiru co, didu do
dugc thé hién dua vao sy thay doi tan sd
va xuét hién dinh pic maéi trén phé hong
ngoai, ddng thoi dung lwong ting cao hon,
qua trinh hap phu ciing tuin theo phuong
trinh dang nhiét Langmuir. Do d6 c6 thé
sir dung vat liéu dé loai bo chi khoi dung




dich va huéng t6i dung dé tach, lam giau
lwong vét Pb?* trong cac ddi tugng mau.
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