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SUMMARY

SYNTHESIS, STUDY STRUCTURAL CHARACTERISTICS AND
ADSORPTION OF ION MN** ON NANOPARTICLES Fe** DOPED ZnO

Iron-doped ZnO (IDZ) nanopowders have been synthesized by the low-temperature
combustion method using poly (vinyl alcohol) (PVA). The synthesized powder was
characterized by X-ray diffraction (XRD), transmission electron microscopy through
(TEM), high energy scattering (EDX). The XRD spectra show that all the samples are
hecxagonal wurtzit structures. Iron doped ZnO powders with crystallite size of 30 nm
have been prepared.

Influences of contact time, initial concentration of the adsorbate, volume of material
and the percentage of iron-doped were experimentally. The nanosized Fe’™ doped
ZnO material yielded maximum sorption capacity 153,85 mgl/g for ion Mn’"
according to the Langmuir isotherm.

Keywords: Iron doped Zinc Oxide, nanomaterials, combustions, PVA, adsorption.

1. MO PAU hoc, ZnO 1a chit ban dan c6 kha ning
Mot trong céac oxit kim loai chuyén tiép xuc tac quang hoa dé xir 1i moi truong.
dugc nhiéu nha khoa hoc quan tam la Ngoai ra, do tinh chat chong tia UV va
oxit kém vi nhitng tng dung phong phu khang khuan nén oxit nano kém duoc
ctia n6. ZnO dugc tmg dung trong nhiéu g dung trong san xuit cac trang phuc
linh vuc nhur cong nghé thuc phim, san y té va quan 4o dé bao vé tia ning mat
xudt son, cao su, y hoc...Trong hoa troi. Mot s6 nghién ctu cho thdy khi

pha tap thém mot s6 ion kim loai nhu
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AP [0], Fe*™ [0], Mn®" [0,0]...vao oxit
Zn0O lam cho nhitng thudc tinh cta vat
liéu thay dbi dang ké, 1am ting tinh chat
quang, dién, tir ciia oxit ZnO

Trong bai bdo ndy chang t6i cong bd
két qua xac dinh mot s6 dic trung va
tmg dung hip phu ion Mn”" cua oxit
nano ZnO pha tap Fe’" duoc téng hop
bang phuong phap ddt chay.

2. THUC NGHIEM

2.1. Tong hop vit liéu nano ZnO pha
tap 1%Fe*

L?iy 0,03 mol PVA hoa tan vao nudc cit,
thém vao d6 0,0099 mol Zn(NOs),.6H,O
va 10™ mol Fe(NO3):.9H,0. Diéu chinh
pH ctia dung dich bang 3. Hdn hop duoc
dura 16n may khudy tir, khudy lién tuc trong
vong 3h & nhiét d6 70°C thu duge gel mau
nau do. Gel duoc siy kho & 70°C rdi dem
nung & 500°C trong 3h thu dugc vat liu
ZnO-1%Fe’" (IDZ) [0].

2.2. Xac dinh cac dac trung cia vat liéu
Thanh phin pha cia miu duoc do trén
may D8 ADVANNCE Brucker cua Buc ¢
nhiét d6 phong véi goc quét 26= 20+70°,
budc nhay 0,03°. Anh vi cau trac va hinh
thai hoc cua vat li¢u duoc chup béng
kinh hién vi dién tir quét (SEM) JEOL—
5300 (Nhat Ban) va truyén qua (TEM)
JEOL-JEM-1010 (Nhat Ban). Dién tich
bé mit riéng ctia mau duoc do trén may
Tri Star 3000 cua hang Micromeritic
(USA). Phd tan sic niang luong tia X
(EDX) cua vat li¢u dugc xac dinh trén
may JEOL 6490- Nhat Ban.

2.3. Nghién ciru kha ning hip phu
Mn** ciia vt liéu IDZ
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2.3.1. Anh hwéng ciia thoi gian phdn
ung

Chuan bi cac binh tam gidc dung tich
100 ml, thém vao mdi binh 50 ml dung
dich Mn?" 48,50 mg/l (pH = 4) va 0,05
gam vat litu IDZ. Tién hanh lic déu
trong khoang thoi gian tir 15 dén 150
phut, loc bd chat rin sau d6 xac dinh
ndéng d6 coa ion Mn®" con lai sau mdi
khoang thoi gian trén.

2.3.2. Anh huwéng ciia khoi lwong vit
liéu

Liy 50 ml dung dich Mn*" ¢6 ndng do
47,2 mg/l (pH=4) vao cac binh tam giac
c6 dung tich 100 ml. Thém vao mdi binh
vat lidu IDZ v6i cac khodi lugng khac
nhau tir 50 +200 mg. Tién hanh khudy
déu trong khoang thoi gian dat can bang
hap phu 1di loc bo chit rin. Xac dinh lai
ndng do cua Mn®" trong cac mAu.

2.3.3. Anh hwéng ciia % mol Fe'* pha
tap

Can 50 mg vat liéu ZnO-x% Fe’* véi x
= 1+10 cho vao cac binh tam giac cé
dung tich 100 ml. Thém viao mdi binh
50 ml dung dich Mn*" (pH = 4) ¢ ndng
d6 47,58 mg/l. Tién hanh khudy déu
trong khoang thoi gian dat can bang hip
phu & nhiét d0 phong, sau d6 loc bo
chat ran rdi xac dinh néng do con lai
ctia Mn*",

2.3.4. Anh hwéng ciia néng dé diu ion
Mn2+

Can 50 mg vat li¢u IDZ cho vao cac
binh tam gidc c6 dung tich 100 ml.
Thém vao mdi binh trén 50 ml dung
dich Mn*" (pH = 4) & cac ndng do khac
nhau tir 39,06 mg/l +244,14 mg/l. Tién



hanh khudy déu trong khoang thoi gian
dat can bang hip phu & nhiét d6 phong,
sau do loc bo chit ran rdi xac dinh néng
dd con lai caa Mn?".

Pé xac dinh Mn®" chung t6i sir dung
(NH4)2S,05 c6 chat xtc tac 1a AgNO;
trong moi truong axit dé oxi hoa Mn?*
dén MnO,  theo phuong trinh sau:
2Mn’**+58,05> +8H,0 —2MnO, +
10SO,”+16H"

Néng d60 MnO,; duoc xac dinh béng
phuong phap tric quang trén may UV-
Vis 1240 & budc séng 525nm, cuvet
lem.

Dung luong hip phu dwgc tinh theo
cong thuc: q=(Co-Cp).V/m

Trong d6: q 1a dung lwong hip phu tai
thoi diém t, ddc trung cho kha ning hap
phu (mg/g). C, 1a néng do Mn”>" trude
khi hip phu (mg/l). Cr1a ndng do Mn*"
Mn?" & thoi diém khao sat (mg/l). V 1
thé tich dung dich Mn*" dugc sir dung
trong qua trinh 1am hip phu (lit). m la
khdi Iuwong cua vat liéu IDZ (g)

3. KET QUA VA THAO LUAN

3.1. Két qua nghién ciru dic trung
cAu triic, thanh phan pha va hinh thai
hoc ciia vat liéu nano IDZ

Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - Sample A500

Hinh 1: Gian dé XRD cua vt liéu IDZ
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Két qua gian d6 XRD ctia mau cho théy,
méu thu duoc déu 14 oxit ZnO don pha
voi cac peak dac trung cua goc 20 Ia
31,9% 34,5°, 36,2°, 47,6°, 56,7°, 62,9 °,
66,4 °, 68°, 69,1° (JCPDS card No 75-
0576).

Pé xac dinh su c6 mat cia Fe cé trong
mAu chung t6i tién hanh ghi phd tan sic
ning luong tia X (EDX). Két qua cho
thiy, miu oxit ZnO c6 chira ham luong
Fe 1a 0,56% (hinh 2). Ngoai pic cua cac
nguyén té Zn, O, Fe khong c6 pic cia
nguyén t6 khac, didu nay ching t6 miu
thu dugec 1a tinh khiét.
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Hinh 2: Phé EDX cia vit liéu IDZ

Anh hién vi dién tir quét (hinh 3) va truyén
qua (hinh 4) cho thdy, cac hat thu dugc
déu co hinh cau, phan bd kha déng déu va
c6 kich thudc hat < 30 nm. C6 I€ 1a do
ban kinh ion cua Fe’'(0,64 A) gin véi
cua ion Zn®" (0,72A) nén co thé thay thé
vi tri cia jon Zn”" trong mang tinh thé ma
khong 1am thay ddi cau tric wurtzite ctia
ZnO



Zn0 -Fe.0

—
Print Mag: 80400x @ 51 mm 100 nm e
1:11:4% p 12,0314 HV=80.0kV IMS-NKL x80.0k SE(M) 500nm
TEM Mode: Imaging Direct Mag: 40000x
EMLab-NIHE

Hinh 3: Anh SEM cua vt liéu IDZ Hinh 4: Anh TEM ctia vét liéu IDZ

Dién tich bé mit riéng do theo phwong
phap BET cua vét lidu IDZ 1a 24,6 m’/g.
Nhu vay, khi pha thém 1%Fe’" vao da lam

tang dién tich bé mat riéng cia oxit ZnO athg/e)
[0]. * 7
3.2. Két qua nghién ciru kha nang hap

3.2.2. Anh hwéng ciia khéi lwong vit

liéu

20 -
15
phu ion Mn ctia vat liéu 10

3.2.1. Anh hwéng ciia thoi gian 5
Anh huéng cua thoi gian dén dung 0

A . + ” 5 0 50 100 150 200 250
lwong hép phu ion Mn*" duoc chi ra &

hinh 5. Két qua cho thay, thoi gian dat
can bang hip phu cua ion Mn>" 1a 120

Khéi luong (mg)

Hinh 6: Anh huéng ciia khoi heong vit
liéu dén dung lwong hdp phu ion Mn*"

phut.
Lee Tir két qua & hinh 6 cho thiy, dung
o luong hip phu ciia vat liéu giam khi
120 - khoi luong vat li€u tang tr 50 + 200
12;’ j mg. Nguyén nhan 1a do khi khdi luong
60 - vat li¢u tang, dién tich tiép xtc cua chat
‘Z‘Z’ hap phu ting lam hiéu suit hap phu
a4 - — —phio téng., Tuy nhién khi d6 mat d? 1(?n Mn?*
bi hdp phu trén mot don vi di¢n tich
Hinh 5: Anh huéng ciia thoi gian dén giam lam dung lwong hip phu giam.

dung lwong hap phu ion Mn®*
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3.2.3. Anh hwéng ciia % mol Fe'* pha
tap

Két qua ghi gian do nhidu xa Ronghen
cho thdy, khi % mol Fe’* pha tap vao
oxit ZnO ting tir 1 +10 % thi déu thu
dugc don pha ZnO va kich thudc hat
giam dan. Anh huong cua % mol Fe'
pha tap cua cic mau dén dung luong
hp phu ion Mn*" dwgc dua ra & hinh 7.
Két qua cho thdy, khi % Fe’* trong cac
mAu tang thi dung luong hip phu ion
Mn2t

nhan c6 thé 1a do khi % mol kim loai

cua cac vat li€u tang. Nguyén

tang, kich thudc hat giam, dién tich bé
mit riéng ting 1am cho kha niang hip

phu cua vat li¢u tang.

q (mg/g)
50

45
40
35
30

(e} 5 10 15

%% mol Fe

Hinh 7: /fnﬁ hwong cua % mol Fe pha
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Hinh 8: Anh hong cua nong do
Mn’" ban dau den dung lwong
hap phu
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Hinh 9: Puong ddng nhiét hap phu
Langmuir

3.2.4. Anh hwéng ciia néng dj

Anh huéng cia ndng d6 Mn®" ban dau
dén dung luong hip phu cua vat lidu
duoc dua ra ¢ hinh 8.

Tur két qua ¢ hinh 8 cho thdy, khi ting
ndng do, dung luong hap phu cua vat
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Hinh 1 0 Su phu tﬁuéc cua C/q vao Cy
doi véi sw hap phu ion Mn**

Puong hip phu ding nhiét Langmuir
duoc chira & cac hinh 9 + 10.

Su hép phu ion Mn*" duoc mé ta kha tdt
theo mo hinh ding nhiét Langmuir, thé
hién & hé sb hdi quy kha cao (R* = 0,98;



0,97). Tir phuong trinh tuyén tinh
Langmuir (hinh 10) tinh dugc dung
lwong hip phu cuc dai dbi véi ion Mn?*
14 153,85 mg/g va hang s hip phu
Langmuir b= 0,012.

4. KET LUAN

4.1. Pa téng hop va xac dinh dugc cac
dac trung cua vat ligu nano ZnO-
1%Fe*" (IDZ) vé thanh phan pha, kich
thudce hat, hinh thai hoc, thanh phﬁn cac
nguyén td trong miu.

4.2. Pba nghién ctru anh huong cua mdt
s6 yéu t6 nhu thoi gian, ndng do, khoi
luong, % mol Fe’™ pha tap dén dung
lwong hip phu ion Mn*". Két qua cho
thdy, vat liéu IDZ c6 kha ning hap phu
tot d6i véi ion Mn*".
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