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Tém tit
Nano Fe30;4 ché tao theo phuong phap két tia - oxi hoa ddng thoi khi cho dung dich FeCly
(1,7IM) tac dung v61 nude voi trong c6 khay tron (300 vong/phut) trong moi trudong khong khi.
Hat nano phén b6 kha dong déu voi kich thude hat co so tir 20+40 nm. Qua trinh vé vién (kich
thudc Yién 0,5 — 2 mm) phoi li¢u dugc thuc hién véi Bentonite va cac chat don cho hai mau: M1
(% khoi luong Fe;O4: Bentanite: MnO2:Nude 1a 40:40:10:10) va M2 (% khoi lugng FeszOa:
Bentanite: MnOz: C hoat tinh : Nudce 1a: 20:40:5:20:15). Sau khi nung trong 1 gio tai 600°C véi
M1 va 300°C véi M2, gué’ng d6 chiu nén,cﬁa M1 va M2 tuong tmg 13 0,58 va 0,35 Mpa/cm’
tuong ung. Qua trinh hap phu 0,5 gram chat trong 100 ml mau pha gia dinh (v61 ham luong ion
As(IIT) 100 mg/1) chi ra rang M1 c6 kha nang hap phu cao hon M2 khi cho dung lugng hap phu la
18,15 £ 0,71 mg/g so véi 14,81 + 0,53 mg/g ciia M2.

Tir khéa: Nano Fe;0a, phu gia bentonite, hip phu Asen, dung luong hap phu.

1. Pat van dé

Theo t6 chirc y té thé gioi WHO ctr 10.000 nguoi thi ¢6 6 nguoi bi ung thu do sir dung
nude an c6 ndng do asen 16n hon 0,01 mg/l nude [1] . Nhiém ddc Asen cip cia con ngudi chu
yéu phu thudc vao nhip d6 dao thai khoi co thé cua cac hop chat. Arsine duoc coi 1a dang doc
nhat sau d6 dén Arsenite (Arsenic (III)), Arsenate (Arsenat (V)) va hop chat thach tin hiru co.
Asen c6 thé gay bénh cép tinh hay man tinh. Cac hiéu img bao gom su thay d6i mau da, sy hinh
thanh cta cic vét cung trén da, ung thu da, ung thu phdi, ung thu than va bang quang ciing nhu
¢6 thé dan toi hoai tir.

Viéc tmg dung cong ngh¢ vat li¢u nano vao trong quy trinh xtr ly nudc voi hiéu qua xur ly
vuot troi hon ngay cang dugc ap dung rong rai.Vat liéu nano st tir 6 nhidu wu diém vé dic tinh
hoa 1y, tinh chét tir cia vat liéu va co tinh chét hap phu tdt cac kim loai nang doc hai va cac
nguyén td ¢6 tinh phong xa. Phuong phéap phd bién nhat ding trong ché tao nano sat tir cht yéu 1a
phuong phap dong két tia mudi sit (II va III) trong mdi trudng khi tro v6i cac thiét bi va ché do
phirc tap [2]. Tuy nhién dé ting kha ning hap phu cua vat liéu tong hop, can phdi tron thém cac
phu gia.

2. P6i twong va phwong phap nghién ciru
2.1. Ché tao vat liéu nano Fe3O4

Quy trinh ché tao nano Fe;O4 theo phuong phap dong két tua dugce thyc hién khi khudy tron
nhfn}g luong xac dinh ctuia dung dich FeCl, 1,72M va tac nhan két tia Ca(OH), 0,03M véi toc do
khuay 300 vong/phut trong moi truong khong khi. Phan img xay ra theo:

3Fe*" + 60H" + 1/20; — Fe304 + 3H20 (1)



Mau san pham duoc loc rira boi nude 9€it 3 1an va cho say kho tai 60°C trong 20 gio. Sau
khi danh gia cuong do tir, mau dugc dem tién hanh céac thi nghiém hap phu cling nhu bién tinh
vat liéu.

2.2. Bién tinh vat liéu

Qua trinh vé Viéq Vol cé}c vat li€u khac nhau duoc thuc hién trén thié't‘ bi v€ vién ( hi¢u
CALEVA MBS ) voi tong khoi luong mau va phu gia la 300g/mé. Thanh phan (% khoi lugng)
cac chat phu trg duogc thé hi¢n trong Bang 1.

Bang 1. Thanh phén céc chét trong cac mau duoc phdi tron

Mau Fe3O4, | Bentonite, | MnO2, % | Choattinn, | H20, %
% % %

M1 40 40 10 0 10

M2 20 40 5 20 15

Mau c6 kich thudce vién 0,5 -2 mm duogc tién hanh sdy kho trong ti sdy trudc khi tién hanh
qué trinh nung bién tinh vat liéu. Mau M1 duoc tién hanh nung tai nhi¢t d§ 600 °C trong thoi gian
1 gid. Mau M2 dugc nung & diéu kién nhiét d6 thip hon - 300 °C trong 1 gio. Trude khi tién
hanh danh gid kha nang hap phu cua vat li¢u sau tao hat, vat li¢u dugc tién hanh do céc thong )
vat 1y co ban.

2.3. Nghién ctru kha ning hap phu As (IIT) ciia cic miu Fe3Os va Fe3O4 bién tinh

Thi nghiém hip phu As duogc tién hanh voi luong 0,5¢ mdi mau. Thé tich dung dich dugc
sir dung 1a 100 ml v4i ham luong As (III) dat 100 mg/1. Piéu kién cua phan trng dugc khong ché
tai pH 6,4, thoi gian 3 gio va tai nhi¢t do phong ( 30°C).

Dung luong hip phu Q (mg/g) clia cic mau dugc xac dinh theo:
cCc, —C
m

Trong d6: C, va C 1a ndng do ban dau va ndng d6 & trang thai can bang, mg/l.
m 1a khéi lwong chat hip phu trén mot don vi thé tich, g/l.
V — thé tich dung dich As, 1.

3. Két qua va thao ludn

3.1. Thong s6 két hoa Iy ciia vt liéu Fe3Os4

Két qua phép do tan xa Laser da chi ra rang, kich thudc hat co s& cua vt liéu nim trong
vung 20- 40 nm.

Gian d6 X-ray ctia mau Fe;O4 (Hinh 1) cho thdy thanh phan pha 13 Magnetit.
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Hinh 1. Gian d6 nhiéu xa tia X mau vét liéu nano Fe304

Puong cong tir tré cia cac mau (Hinh 2) dugc xay dung nhé sir dung tir ké VSM dudi tir
truong tir -10 cho téi 10 kOe tai nhiét d6 phong. Cac dudng cong nay thé hién do tir hoa bio hoa
clia cac mau. Trén cac duong cong khong quan sat thiy duong cua lyc khang tir hay tir du do d6
mau c6 tinh chit thuan tir va cuong do tir truong dat M = 22,83 (emu/g)
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Hinh 2. Pudng cong tir hoa clia mau Fe;O4
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Hinh 3. Gian d6 hip phu va giai hp phu N caa vt liéu Fe;04

Két qua phép do xéac dinh dién tich bé mit riéng ctia mau cho thay vat liéu sau téng hop c6
dién tich bé mit riéng 16n va dat 46,266 m?/g.

3.2. Thong so vat ly cia cac mau vat liéu sau bién tinh

Két qua cac phép do xéac dinh thong s6 vat 1y cua vat li€u sau bién tinh duoc thé hién trong
Bang 2.

Bang 2. Mot s6 thong sb vat Iy co ban ctia vat liéu sau qua trinh bién tinh

Tén chi tiéu Ty trong do Cudng do chiu | Kha ning rira Do thoi rira
déng (g/cm®) | nén (Mpa/cm®) | trong nwéc (10 | trong nuwéc (30
ngay) ngay)
M1 0,78-0,80 0,58 Khong phat Khong phat
hién hién
M2 0,62-0,65 0,35 Khong phat Khong phat
hién hién

Dl_Ia Vélg thong s6 nhu ty trong dd déng va cudong do chiu nén, co thé théy rﬁng vat liéu M1
cho két qua tot hon véi gia tri 0,78 — 0,80 g/cm?® va 0,58 Mpa/cm?® so véi 0,62-0,65 g/cm® va 0,35

Mpa/cm? ctia mau M2.
3.3. Pic tinh hip phu As(II) ciia vt liéu

Két qua thi nghiém héap phu As (IIT) ciia cac mau vt lidu dugc thé hién trong Bang 3.

Bang 3. Két qua qua trinh hip phu As(III) ctia cac mau vit liéu

Mau Co, mg/l C, mg/l Q, mg/g

l:‘:e304 chua 98,20 56,23 8,39
bién tinh

M1 99,10 8,35 18,15

M2 98,60 24,56 14,81

Qua bang 3 thiy rang qué trinh vé vién va thém phu gia dé lam gia tang kha nang hép phu
As (III) cua vat liéu. Dung luong hap phu dugc tang 1én 2,2 1an khi thém MnO; v6i ham luong
10% khoi lugng.



4. Két ludn

Phuong phap oxi héa dong két tia cho san pham c6 kich thuéc hat co s& trong vung 20-40
nm, va cuc‘mg do tur dat 22,83 (emu/g). Vat liéu thu duoc gé kich thudc tuwong d61 dong déu va co
dién tich bé mit riéng 16n - 46.266 m?/g. Dung lugng hap phu As tai ph 6.4, & nhiét do phong
trong 3 gio dat 8,39 mg/g.

Qué trinh thém phy gia MnO; va C hoat tinh d4 nang kha nang hap phu cta vat liéu 1én

18,15 mg/g (v6i mau chiral0% kl MnO>) va 14,81 mg/g ( véi mau chtra 5%kl MnO2, 20% C hoat
tinh).
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Abstract

Nano Fe;O4 was produced by the method of simultaneous precipitation-oxidation with the
addition of a FeCl solution (1.71 M) with lime water with stirring (300 rpm) in the atmosphere.
The nanoparticles were distributed fairly evenly with a particle size of 2040 nm. The granulation
process (granules with a size of 0.5 — 2.0 mm) was carried out with bentonite and fillers for two
samples: M1 (weight content of Fe3O4: bentonite: MnO»: water is 40: 40: 10: 10) and M2 (weight
content of Fe3O4: bentonite: MnO»: activated C: water is: 20: 40: 5: 20: 15). After heating for 1
hour at 600°C with M1 and 300°C with M2, the compressive strength of M1 and M2 is 0.58 and
0.35 MPa/cm’, respectively. The adsorption process of 0.5 gram of substance in 100 ml of a
hypothetical solution (with a content of arsenic ions (III) of 100 mg/l) indicated that M1 has a
higher adsorption capacity than M2, when its maximum adsorption capacity is 18.15 mg/g
compared to 14.81 mg/g for M2.

Keywords: Nano Fe;O4, bentonite additives, Arsenic adsorption, adsorption capacity
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