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SUMMARY

FABRICATION ADSORPTION MAGNETIC NANOPATICLE IMPREGNATED
ON TO TEA WASTE

The removal of Cr(VI) from aqueous solution by magnetic nanoparticles prepared
and impregnated onto tea waste (TW- Fe3O,4) from agriculture biomass was
investigated. Magnetic nanoparticles (Fe;O,) wereprepared by chemical precipitation
of a Fe’"and Fe**salts from aqueous solution by ammonia solution. The crystal
structure of the materials was determined by X-ray diffraction spectrum. Surface
characterictics of the materials were examined using scanning electron microscope
SEM, transmission electron microscope (TEM) and Fourier Transform-Infrared

Spectroscopy (FT-IR).
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1. MO PAU

Hién nay c6 nhiéu phuong phap khac
nhau duoc dung dé tach loai cac ion kim
loai nang ra khéi méi truong nudchi 6
nhiém, trong d6 phuong phap hap phu
mang lai két qua cao. Uu diém cua
phuong phap 13 tin dung cac phu pham
ndng nghiép, cdng nghiép 1am vt liéu hap
phu @& xir Iy ngudn nuwéc 6 nhiém. Hon
nira nguon nguyén lidu nay ré tién, san co
va khong dua thém vao méi trudng cac tac
nhén doc hai khac.[1-9].

B4 ché c6 thanh phan chu yéu la
cellulose, hemicelluloses, lignin, tannin
vacacprotein... Trong do  cellulose,
hemicelluloses, lignin va tannin la
nhitng chat c6 chaa nhitng nhém chuc
cachoxylic, phenolic, hydroxyl va oxyl
thom...c6 kha niang hap phu céc ion
kim loai nang trong méi truong nudc
[2,4,9].

Bai bao nay trinh bay két qua ché tao
vat lieu hip phu oxit tir tinh nano

79



FesOsphan tan trén ba ché dé tang kha
ning hap phu.

2. THUC NGHIEM

1. Hoa chat

Nuéc cat hai lan, FeCls.6H,0,
FeCI2.4H20, KzCI’zO7, NH; 25%,
HsPO, 85%, Br, bdo hoa, H,SO,4, 1,5-
NaCl, KNO,,
NaHCO . Tat ca héa chat déu co do tinh
khiét PA.

Nong d6 Cr(VI) trudc va sau hap phu
dugc x4c dinh bang phwong phap do
quang.

2. Ché tao tao cac vat liéu hap phu
(VLHP)

* Ché tao oxit tir tinh nano Fe;0,

Ché tao cac hat nano tir tinh FesO,
bang phuong phap dong két tua. Cac
hat Fe3O,4 duoc tao thanh khi cho dung
dich hdn hop hai mudi sit 1a FeCl, va
FeCl; véi ty I¢ mol FeCl,:FeCl; = 1:2,
c6 do pH = 12 phan ung véi dung dich
NHs & nhiét do phong. (~ 25°C). May
khuay tir gia nhiét ciing duoc sir dung
trong qua trinh nay dé phan ung xay ra
triét dé& hon. Hat oxit sit tao thanh &
dang két tia mau den va sau phan tng
duoc rira bang nude cat vai lan dé dam
bao loai hét cac chat khéng mong mudn
nhu mudi NH,Cl méi tao thanh, céac
mubi sat hoic dung dich NH,OH du.
Sau budc nay ta thu dugc cac hat oxit
sat trong mdi trudng nudc. Sau d6 dem
sdy oxit sat & nhiét do 40°C trong 20h.
Ba che (TW):Ba che duoc rua sach
bang nudc cat nhiéu lan dé loai bo cac
bui ban. Sau d6 duogc dun sdi véi nude

diphenylcarbazide,

cat trong 1 gid dé loai bo cafein, tatin
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..., r0i rira sach bé‘mg nude cét cho dén
khi nudc rira khong c¢6 mau. Sau Kkhi
mat mau bi ché duoc siy kho trong tu
sdy ¢ 105 °C trong 10 gio. Bi ché
kho dugc nghién nho rdy dén kich
thuéc < 100um va dugc bdo v€ trong
binh hiit am.

Ché tao vat liguoxit tir tinh nano
FesO4 phén tan trén ba che. (TW:
Fe;0,):Dé c¢d 4 gam hat nano sét tur
oxit ta can 1,72 gam FeCl,.4H,0, va
4,66 gam FeCl;.6H,O hoa tan trong
160ml nudc cat bang may khudy tir gia
nhiét & 80°C trong vong 15 phut ta thu
duoc dung dich c6 mau vang cam. Sau
khi chung da hoa tan vao nhau, ta nho
tir tir 25 ml dung dichNH; 25% véi toc
do nho la 1 giot/gidy & nhiét do 80°C
trong thoi gian 30 phdt. Quan sat hién
tugng ta thiy xuat hién két taa va dung
dich mau vang cam nay chuyén tir tir
thanh mau nau roi chuyén thanh mau
den tuc la hat nano da duoc hinh thanh.
Khi cac hat nano da dugc hinh thanh ta
thém vao 10g ba ché va tiép tuc khudy
trong 30 phlt & 80°C. Sau khi phan trng
xong, 1am nguéi dén nhiét d6 phong loc
rira nhiéu 1an bang nudc cét hai lan dé
loai b6 NH; du, cac mudi sit hoac
NH,CI, san pham thu dwoc la chat ran
dac sét mau den. Cubi cung dem chét
ran thu duoc sdy & 40°C trong thoi gian
20 gio.

3. Phwong phap nghién ciru

Cau triic va dic diém, hinh thai hoc ctia
cac vat liéu hap phu ché tao dugc xac
dinh bang phwong phap nhiéu xa tia X
(XRD), chup anh hién vi dién tir quét



SEM, hién vi dién tir truyén qua (TEM),
phd hong ngoai FT-IR.
Dién tich bé mat riéng dugc xac dinh
theo phuong phap BET.
4. Xac dinh diém ding dién cua cac
VLHP Chuan bj cac
dung dich NaCl 0,IM c¢6 pH ban dau
(pH,) da dugc diéu chinh ting dan tir
2,06 dén 11,97. Lay 11 binh nén cé
dung tich 100ml cho vao méi binh 0,15g
VLHP. Sau d6 cho lan lugt vao céc binh
non 100ml dung dich c6 pH; ting dan
da chuan bi sin ¢ trén. Dé yén trong
vong 48h, sau d6 dem loc lay dung dich
va xac dinh lai pH ( pH, ) cua céc dung
dich trén. Su chénh léch gitra pH ban
dau (pH,) va pH can bang (pH,) la
ApH = pH, — pH ,, V& db thi biéu dién
su phu thugc cia ApH vao pH,, diém
giao nhau cua duong cong véi toa do
ma tai d6 gia tri ApH =0 cho ta diém
dang diéncan xac dinh.
5Xac dinh kha niing hap phu Cr(VI)
ciia cac vat ligu hap phu

Can lan luot 0,159 mdi loai VLHP
sau: TW, Fe304, TW: Fe304 cho vao 3
binh tam giac chita 25ml dung dich
Cr(VI) c¢6 nong d6 la 100,537mg/L va
lic trong vong 120 phat, & nhiét do
phong (~ 25°C) véi toc do lac 200
vong/phut. Xac dinh lai ndng d6 Cr(VI)
sau khi hap phu bang phuong phap do
quang.
6. Khao sat anh hwéng cua ti 1€ TW:
Fe304 dén kha ning hap phu Cr(VI)

Chuan bi 5 binh tam giadc cé dung
tich 100ml. Cho vao méi binh 0,15g
VLHP 6 ti 186 vé& khéi lugng TW:
Fe;O4lan luot 1a: 5:1; 5:2; 5:3; 5:4; 5:5.
Thém vao mdi binh 25ml dung dich
Cr(VI) c6 nong do 1a 100,526mg/L va
dem lac 120 phut voi toe do lac 1a 200
vong/phdt, & nhiét do phong (~ 25°C).
Xac dinh lai nong do Cr(V1) sau khi hap
phu bang phuong phap do quang.

3. KET QUA VA THAO LUAN

3.1. Két qua khao sat dic diém bé
mit caacac vat liéu ché tao dwoc

Két qua chup XRD, TEM cua vat liéu
Fes0, duoc trinh bay trong hinh 1, 2. Két
qua chup kinh hién vi dién tir quét qua
(SEM) cua bd che, Fes04 TW: Fe304
ché tao dwoc trinh bay trong hinh 3.
Két qua chup nhiéu xa tia X cua VLHP
ché tao dugc cho thdy trén gian do
XRD chi cé pha cua oxit Fez0y..

Hinh 1: Gidn dé XRD cua oxit tir tinh
nano FesO, ché tao duwoc
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Print Mag: 208000x @ 51 mm 20 nm
10:30:30 a2 10,3113 HV=80.0kV
TEM Mode: Imaging Direct Mag: 100000x

Hinh 2: 4nh TEM cua vdt liéu oxit
ter tinh Fez04

IMS-NKL x150k SE(M)

IMS-NKL x100k SE(M) 500nm
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IMS-NKL x150k SE(M)

Hinh 3: Anh SEM cua; a, ba che; b,
Oxit nano Fe30y4, ¢, TW: Fe30,4, d, Oxit
tzr tinh nano Fe3O4phén tan trén ba
chésau khi hdp phu Cr(VI)

Anh hién vi dién tu truyén qua (TEM)
cua vat liéu oxit FesO, ché tao c6 dang
hinh cau twong dbi dong déu, kich thudc
¢ 9-13 nm. Anh hién vi dién tir (SEM)
cho thdy bé mat ba ché c6 hinh dang
6ng, xop. Sau khi hap phu Cr(VI) bé
mat VLHP oxit tir tinh nano Fe30,4 phan
tan trén bd cheé.da tré 1én min, khéng
x6p. Diéu nay chuang to Cr(VI) di hap
phu Ién trén bé mat VLHP. Dién tich
bé mat riéng cua vat liéu ba che la
0,3394 m2/g,oxit tir tinh nano Fe304
phan tan trén ba ché ti uu xac dinh
theo phuong phap BET la 4,3525m?/g.
biéu nay chuang to oxit tir tinh nano
Fes;O,4 phan tan I&n trén bé mat ba cheé
dd 1am tang dang ké dién tich bé mait

riéng cua ba ché

Két qua chup phd hong ngoai cua céc
vat liéu duoc trinh bay & hinh 4. Phéan
tich quang phd hong ngoai cua ba cheé
cho thdy van phé rong & 3413,42cm™,
dai dién cho nhém -OH. Van phé ¢ tan
s6 2925, 79 cm™ cho thdy su hép thu
ctiia nhom C-H no. Tai tan s 1731,35
cm™ ¢ mot van phd cé thé gan cho



nhém cacbonyl C=0 (cacboxylic). Dai
hép thu c6 tan sé tir 1657,12 cm™ twong
ng véi su hip thu cua nhém C=0 kéo
dai lién hop véi NH. Céc van phd quan
sat thiy ¢ 1534, 35 cm™ twong ung Véi
nhém amin bac hai. Su hap thu cua
nhoém CH; d6i xtimg duoc chi ra tai van
phd 1374,46 cm™. Van phd quan sat
thdy & 1060,41 cm™ c6 thé gan cho su
hip thu cia nhém C —O. [5,7]. Khi so
sanh phd hong ngoai cua ba ché va oxit
tur tinh nano FezO4phén tan trén ba che
trong hinh 4a va 4c thady mot s6 van pho
da bi thay d6ibién mat va xuat hién trén
bé mat VLHP ba ché pha oxit nano
FesO,. Van phd xuit hién trén bé mat
VLHP phu oxit nano Fe;0,4 dugc phat
hién tai cic tan s6 2862,18; 1641,29;
1371,19 va 1023,11 cm™c6 thé gan cho
sy hap thu cuanhém C- H no,
C =0, hop chét thom nitro va nhom-
C-C-. Van phd mai xuat hién tai tan sé
627,7va 524,67 cm™c6 thé gan cho su
hip thu cua nhdm Fe-O.Do d6, cé thé
noéi rang cac loai nhdm chac trén vat
liéu oxit tir tinh nano Fe3O,4 phéan tan
trén b ché c6 kha niang hap phu cac ion
kim loai. [2,4].

c
Hinh 4: Phé FT— IR ciia: a, Bd cheé; b,
Oxit nano Fe30y. ¢, Oxit tur tinh nano
FesO,4 phan tan trén ba che
3.2. Xac dinh diém dang dién

caaVLHP

Két qua cho thay diém dang dién cua cia
vat lieu TW: FesO, bang 6,56, diém
dang dién cua oxit nano Fe;O, bang 6,33
va cua bd ché bang 5,93. Piéu nay cho
thay khi pH < pH . thi bé mat vat lieu
hap phu tich dién tich duong, khi pH >
pH ,.thi bé mdt VLHP s& tich dién
tich am.

33. Xac dinh kha ning hip phu
Cr(VI) cia cac vat liéu hip phu
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Khi khao sat kha ning hap phu Cr(VI)
cia TW, Fes0,, TW: FesO, cho thay
dugc hiéu suat hap phu ion Cr(VI) cua
VLHP oxit tir tinh nano Fe3O,4 phén tan
trén ba cheé 1a cao nhat so véi hai VLHP
con lai la ba che va Fe;0,.

3.4. Khao sit anh hwong cia ti I¢
TW: Fe;0, dén kha ning hiap phu
Cr(VI)

Khi ti 18 vé khéi lugng TW: FesO, thay
ddi tir 5:1 dén 5:5 thi nhin chung hiéu
suat hap phu déu tang. Cuy thé, tir ti 1¢ vé
khoi luong TW: FesO4 tur 5:1 dén 5:2
hiéu suit hép phu ting manh, con khi ti
1¢ vé khéi luong TW: FesO, tir 5:2 dén
5:5 hiéu suat hap phy ting cham va dan
6n dinh.

120.000
100000 -
80,000 -

S 60.000

£ 60000 |
40,000 -

20.000 4

0.000

5:01 5:02 5:03 5:04 5:05

Hinh 5: Bé th; biéu dién s phu thugc
cua hiéu sudt hap phu Cr(VI)vao t7 1¢
TW: Fe304

4. KET LUAN

1. D3 ché tao thanh cong VLHP ba che,
oxit nano Fez0,, oxit tir tinh nano Fez04
phan tan trén ba che. (TW: Fe30y,).

2. Pa xac dinh dugc diém dang dién cua
vat liéu oxit tir tinh nano FezO4 phan
tan trén ba ché bang 6,56, diém dang
dién cua oxit tir tinh nano Fe;04 béng
6,33 va cua bd ché bing 5,93.

3. b3 xac dinh dugce dic diém bé mat,
mot s6 nhém chic cua cac VLHP ba
ché, oxit tir tinh nano Fe30y4, oxit tir tinh
nano Fe3O4 phan tan trén ba ché qua
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anh hién vi dién tir quét va phd hong
ngoai.

4. Hiéu suat hiap phu Cr(VI) cua vt
liéu oxit tur tinh nano Fe3O4 phén tan
trén ba ché cao hon vét liéu ba che va
vat liéu oxit tir tinh nano Fe30,.

5. P Iya chon vat ligu co ti 1¢ vé khoi
lwong TW: FesO4la 5:2 1am vat liéu hap
phu cho c4c nghién ciu tiép theo.
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