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TOM TAT

Véi myc dich ct tao hat vat liéu tir bazanda ong va cht phu gia dé hip pha kim loai
nang va asen trongudc. Thanh phn khoang 1t cé mit trong hit vat liéu duoc phan tich ﬁng
phuong phap XRD, éu tric @ia cac khoangat dugc nghién éu hing phrong phap kinh 8
vi dién tir quét (SEM) va kinh B vi dién tir truyén qua (TEM), g phan 1 cia cac nguyénit
c6 trong it liéu duoc xacdinh bing phrong phap EDS- FeSEM. & qua cho trﬁy trong hat vat
ligu cd cac nguyénitFe, Al la nliing tam lip phi cac kim lai va As. Caadiéu kién i vu dé
hap phu As(lll), As(V): pH = 6,0d6i véi As(lll) va pH = 5,0d6i véi As(V), thoi gian Hip phy 1a
28 giv doi vsi As(lll) va 24 giy doi véi As(V), ti I¢ giira Khbi luong Vat lidu trén ti¢ tich nréc
can xur If 1a 40 gll, rleng’io| véi vat liéu BVNQ cho fap phu As(V) 1a 20/, dunguong hip phu
cuc dai cua 3 \at ligu doi vai As(lIll) trong khaing 1200 + 1330 g/kg, dungdng Hip phi cia
As(V) cia BVNQ la 4090 g/kg, i@ OBYQ la 2270 g/kg va BOS la 1750 g/kg.aKing hap
phu cia As(V) cao bn As(lll) va vat liéu BVNQ c6 kh ning Hip phu As ©t nhit. Két qua
nghién Gu khi nang hip phy asenddi 3 vat ligu phu fyp woi két qua do dién tich B mit riéng,
thé tich b xop vaanh chup TEM, SEM. \bi cacdic tinh héa Ii @ kha nang hip phy As aia 3
vat liéu trén, c6 th trién khaidé xu Ii nuéc thai & nhiém trong thrc té.

Tir khoa: xir I nhiém asen, &t vat liéu hip phu ché tao tir nguyén IBu khoang @ nhién nix
bazanda ong.

1. MO PAU

Hién nay, véc nghién é¢u ché tao dwoc nhiing VAt liéu hap phu cé khi nang xr |i moi
truong la én thiét, cé y nghia khoa bc. Tuy nhién, §t lidu d6 c6 y nglia thrc € khdng? co
trién khai ap dng duoc khdng? K& niang gin xuit vat liéu va plam vi tng ding nhr thé nao 1a
rat quan tong. Trén o so cac Kt qua nghién ¢u dugc ddi véi cac nguyén Bu khoang i nhién
nhe bazandéa ong (Ha Tay, Thanh Hoa, Binh Yé&ndlang bt thiy ring ching 1a niing nguyén
liéu co kh nang hép phu dugc céc ion kim lai nhu Pb, Cd, Cu, Zn, Ni, Cr va As [1]oh nira
nguon nguyén ku sin c6¢ Viét Namda duoc nghién ¢u ché tao cAc vt liéu dang hat [6, 7].



Nguyén Thj Kim Thwong, Nguyén Trung Minh, Do&n inh Hung

Vit liéu cang hat c6 uu diém la tinhang ding cao, éc xir li trong khéng c6 mau mho dang
bot, vat liéu c6 thé haat héa, thn véi cac chit phu giadé ting kha ning hip pha va & thiét ké
céac ¢ thdng xr Ii cho caaddi tugng khac nhau. Chinh viy, chiing t6ida nghién ¢u lya chon
cacdiéu kién dé ché tao ra cac ht vat liéu xi Ii nugc trén @ s cac nguyén du khoang bazan,
da ong kém i cac chit phy gia khéc vatuoc ki hiéu 1a BVNQ, OBYQ, BOS. Céacéy t6 vat i,
héa lianh hréng dén kha ning o hat va khi nang xir i kim loai nang va asedaduoc khao sat.
Trong bai bao naydé cip dén mot sb dic tinh hoa li aa Vat liéu, kha ning xr Ii asen va e ché
cua qua trinkdo.

2. VAT LI EU VA PHUONG PHAP NGHIEN CUU

2.1. Vatliéu

- Hat vat liéu hap phu BVNQ duoc ché tao tir bazan - buro Bao Loc, Lambdng Wi chét
phu gia la thiy tinh long nungs nhiét @6 350°C — 400°C.

- Hat vat liéu hip phy OBYQ duoc ché tao tir mau da ong Binh Yén va phgia la thiy tinh
long nungd nhiét do 350°C — 400°C.

- Hat vat liéu hip phu BOSduoc ché tao tir hdn hop caa 50 % bazan budb Bao Loc, LAm
Dong va 50 %ta ong Binh Yén i phy gia la thiy tinh long va nungy nhiét 6 350°C - 400°C.

2.2. Céc phrong phép nghién au

Phrong phap niiu xa tia X(XRD) sr dung dé phan tich cac thanh finkhoang 4t cia hat
vat liéu, dugc tien hanh trén tht bi XRD-SIEMENS D5005 @a tnrong Pai hoc Khoa e tr
nhién.

Phuong phép kinh hién vi dién tir quét (SEM) [5] va EDS-FSEMiuoc do trén may SEM
S-4800 Hitachi sa Vién Vé sinh dch € Trunguong.

Phuong phap kinh hién vi dién tir truyén qua (TEM) dugc chyp trén may EM 1010 - Jeol
véi hiéu dién thé 100 kV aia Vién Vé sinh dch € Trunguong.

Phrong phap phan tlchap thu nguyén & (AAS): Ham rong As(lll), As(V) tnrée va sau

khi hap phi duoc xacdinh king phrong phap hp thu nguyén tr trén may PerkinElmer Analyze
800 dia Trung tdm phan tich thi ng Pia ctit.

3. KET QUA VA THAO LUAN
3.1. Thanh pHin khoang \at va dién tich bé mit riéng caa cac hat vt liéu

CAc \at liéu sau khi 4o hat dwoc phan tich ing phrong phap nhiu xa tia X dé biét thanh
phan aia cac khoangat chinh c6 k niang Hip pha cac kim lai ning va As. Kt qua phan tich
cac thanh pin khoang ¥t duoc trinh bay trong dng 1.

Tir két qua phan tich thanh pin khoang 1t cho thy, BVNQ ¢pm cac khoangat geothite
(7 — 9 %), hematit (15 — 17 %), kaolinit (16 — 18 iém thanh phn I6n trong vt liéu BVNQ
va dong vai trd quan tng trong véc hip phi. OBYQ ¢pm céc khoangat gotit (9 - 11 %),
hematite (12 — 14 %), montmorilonit (6 — 8 %), kaibl(15 — 17 %) ckim thanh phn I6n trong
cac \it liu OBYQ vadong vai trd quan tng trong véc hip phi. BOS @m gotit (11 — 16 %),

524



M6t sé tinh chét déc trung cda vat liéu hap phu ché tao tir bazan, da ong

hematit (14 — 18 %), kaolinit (18 — 21 %) &fi thanh phn I6n trong cac # ligu BOS vadéng
vai tro quan tsng trong véc hap phy. Nhu vy, sau khi 4o hat thi cac khoangat c¢é khi nang
hap pha van chiemuu the, la oy s& dé giai thich cac qué trinhap phu cé the xay ra.

Bang 1.Két qua phan tich thanh pin khoang it cua hat vat liéu.

Khoang ham lrong (%)

Khoang vat BVNQ OBYQ BOS
Gotit 7-9 9-11 11-16
Hematit 15-17 12-14 14-18
Maghetit 4-6 - it

Montmorilonit 4-6 6-8 3-5
It 9-11 10-12 9-11
Kaolinit 16-18 15-17 18-21
Clorit 5-7 5-7 5-7
Thach anh 3-5 4-6 3-5
Felspat 5-7 it 5-7

chodngwtknic B e A

Dién tich ké mit cha cac ht vat liéu OBYQ, BVNQ, BOSdugc thec hign tai Phong thi
nghiém trongdiém- Vién Hoa céng nglép Viét Nam. Ket qua duoc trinh bay trong dng 2.

Bang 2.Két qua do dién tich k& mat va thé tich b rdng aia hat vat liéu.

KHM Diéntich & mat m%g  Thé tich b rdng cnilg Kich thuéc 16 rdng
(BET) (BET) trung binh (&)
OBYQ 35,70 0,000274 203,69
BVNQ 105,35 0,361100 137,11
BOS 59,01 0,005448 203,54

Dva vao Kt qui do dién tich k& mét doi véi 3 vat ligu thiy ring, BVNQ c6 dén tich k& mat
va the tich b rng lon hon OBYQ va BOS nén khning hap phi s& cao lon. Két qua cu thé vé
kha niang hap phy cia 3 \at liéu s duge nghién éu trong plan sau.

3.2. Nghién &u kha ning hiap phu As aia BVNQ, OBYQ va BOS
Kha nang hip phu As qia hat vat liéu pha thuse vao méi trong, thvi gian hip phy, lwong
vat liéu va hamong As c6 nit trong dung ith dé. Sau khi kho sat cac §u t6 d6 anh hrong

dén kha nang Hap phu As(lll), As(V) cia 3 \it ligu cté tao, cac Kt qui toi uu duoc trinh bay
tém tit trong king 3.
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Bang 3.Cécdiéu kién t6i vu cho qué trinhdp phy As aia vat liéu BVNQ.

Nguyén 6 bi Tile Thei gian G Phrong trinhding

hip phy PR vatliuvdd QL) hépphi(giv)  (mgkg) T haﬁnpgm twong

As(Ill) 6 40 28 1200 Frf'“”d“ch va
angmuir

As(V) 5 20 24 4090 Freundlich

Bdang 4.CAcdiéu kién tdi vu cho qua trinh4p phy As cia vat liéu BOS

A 1 Tile Thei dian Phrong trinhding
NglJAyen 0 bi pH . e . g ) Gmax nhiét hap phy tuong
hap phu vat liéu/vdd (g/L)  hap phu (gio) (mg/kg) tng
As(I1l) 5 40 28 1390 Frf::g:}'fur;r"a
As(V) 5 40 28 2270 Freundlich

Bang 5.Cécdiéu kién tdi vu cho qua trinhdp phy As cia vat liéu OBYQ.

Phrong trinhding

én & bi Tilé Thoi gian ;
Nguyen  bi pH e Jroroar O nhiét hip phy tuong
hap phu vat ligu/vVdd (g/L)  hap phu (gio) (ma/kg) tng
As(lll) 6 40 28 1330 Frf:r?;r':furi‘r"a
As(V) 5 40 24 1750 Freundlich

Dva vao Kt qua bang 3, ing 4, king 5 cho thy: pH thich kvp dé hip phi As(lll) 1a 6,0;
hip phi As(V) la 5,0; thyi gian hp phu dé hiéu st hap phy dat cuc dai dbi voi As(lll) 1a 28
gio, dbi voi As(V) 1a 24 giv. Vat liéu BVNQ hip phu As tt nhit, dung trong hip phi As(V) 1a
4090 mgAs(V)/kg, caoap 2 kn so Wi OBYQ va BOS vauong \at liéu cin dé xu Ii 209/l
trong khidé OBYQ va BOS la 40g/l, khniang hip phu As(lll) cua 3 \at liéu 1a trong dwong
nhau, thp hon nhiéu so i As(V). Két qua nay phu bp wi két qua do dién tich k& mat riéng
cua vat leu (BET). Vi cac Kt qua thuduoc nhr vy, trong thre t thi viéc thém cac cit oxy
héa vao rau dé¢ oxy héa As(lll) 1en As(V) la an thiét dé ting kha nang hap phy, tiét kieém thoi
gian va trgng Vvt liéu cho vao. Piong trinh Bp phy theo kéu Freundlich va Langmuir, dung
lwong Hip phu As(V) cao fon so \6i cac \it liéu bauxite va goethitéd duoc cong b [2, 4].

3.3. Xécdinh ciu tric cia Vit li¢u bing phwong phap kinh hién vi di¢n tir quét (SEM),
kinh hién vi dién tir truy eén qua (TEM) va phwong phap pho tan sac niang lweng tia X
(EDS)

Dé hiéu dugc rd hon W dac tinh @ia Vit li¢u, hinhanh dia cac khoangat co it trong \at
liéu nhr thé ndao,dau la tam hp phu coa cac ht vat liéu, chang téida tien hanh chp anh TEM,
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SEM va EDS - FeSEM cho 3ivliéu ché tao duoc. Bdi véi hat vat lieu BVNQ, Kt qua dugc
trinh bay trén hinh 1, hinh 2, hinh 3.

BVNQ_007
Print Mag: 104000x @ 51 mm 100 nm

3:13:52 p 05-25-10 HV=80.0kV
TEM Mode: Imaging Direct Mag: 50000x
EMLab-NIHE
Hinh 1.Anh TEM aia Vit liéu BVNQ. Hinh 2.Anh SEM @a \at liéu BVNQ.

Két qua phan tich TEM va SEM cho& khoang it hematit c6 dng hinh It va gotit c6
hinh que, ¢ quat trong \at liéu BVNQ. biéu nay dra trén g so sanh &i cac Kt qua nghién ¢u
cua 2 tac gi Chen va Li [3].

Full Scale 376 ots Cursor 4504 (23 cis) ket

Hinh 3.Anh pt6 EDS-FeSEM phan tichia hat BVNQ.

Két qua phan tich ph EDS-FeSEM (hinh 3) cho i Fe, Al chém thanh phn chi yéu
trong \at li¢u, hai nguyénit dé la thanh pin chinh @a khoang $t gotit, hematit, kaolinit vaié
cling chinh la hai tamap phy cia vat liu (két qua nay phu lop véi ket qua phan tich XRD cho
mau BVNQ trrée khi tién hanh thi ngléim hap phy).

Déi voi hat vat liéu OBYQ,anh chup TEM, SEM va EDStuoc trinh bay hinh 4, hinh 5 va
hinh 6.
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o
OBYQ-006
Print Mag: 125000x @ 51 mm 100 nm
2:34:33 p 05,2510 HV=80.0kV 3
TEM Mode: Imaging Direct Mag: 60000x pm
EMLab-NIHE
Hinh 4.Anh TEM aia hat OBYQ. Hinh 5.Anh chup SEM dia hat OBYQ.

Full Scale 359 cts Cursor: 11.256 (2cts) ke']

Hinh 6.Anh pt EDS-FeSEM phan tichia hat OBYQ.

BOS_005 —
Print Mag: 58200x @ 51 mm 100 nm

2pm
2:18:27 p 052510 HV=80.0kV
TEM Mode: Imaging Direct Mag: 30000x N -
EMLab-NIHE Hinh 8.Anh Chlp SEM cho bt BOS.

Hinh 7.Anh chup TEM cho ht BOS.

Nhu da biét, trong @tit, hematit c6 nguyénitFe la trung tdm 4p phy, trong kaolinit
nguyén & Al 1a trung tam Bp phy, con trong montmorillonit c6 cac nhom OH tréh it 1a
tam Hip phi. Anh ptd EDS-FeSEM phan tichia hat OBYQ (hinh 6) cho thy, c6 cac nguyén
t5 Fe, Al, Na, Si ,Ti én tai trong hat vat liéu. Diéu d6 ching © trong lat OBYQ ngoai cac
nguyén & Fe va Al 1a tam fip phu con c6 nguyénit Ti ciing la tam Ap phu.
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Déi véi hat vat liu BOS,anh chup TEM, SEM va EDStuoc trinh bay hinh 7, hinh 8 va
hinh 9.

Spectrum 1

T T T T T T T T . P
1] 2 4 =1 g 10 12 14 16 18 20
Full Scale 1061 cts Cursor: 4.445 (56 cts) ket

Hinh 9.Anh pt EDS-FeSEM phan tichia hat BOS.

Két qua phan tich pd EDS-FeSEM ta hat vat ligu BOS cho thy & cac nguyénit Fe va
Al chiem thanh phn chi yeu trong \at lieu BOS (hinh 9)bicu do chi ra gotit, hematit i thanh
phan chi yéu la cac nguyénitFe va kaolinit ¥i thanh plan chi yeu la cac nguyénttAl la tam
hap phu.

Nhu vdy, ca 3 vat lidu ché tao thi nguyénit chiém thanh phn chinh va la tamap phu caa
vat li¢u 1a Fe va Al, cac nguyérr ti6 c6 mit trong cac khoangav gotit, hematit va kaolinit. Tuy
nhién‘, ki ning hap phu cia céac 1t liéu con ph thuoe vao @u trac,do xop, do rong va dén
tich ke mat caa Vat liéu. Cacdac tinh naydugc thé hién quaanh chup TEM, SEM.

So sanhinh chup TEM, SEM a@a 3 \at liéu BVNQ, OBYQ va BOS thy rang:

Vit liéu BVNQ (h‘lnh 1): kich théc aa cac ht ,khédéng déu, cang hinh at 1& khoéng it
hematit, cac &t kha »op nén kf ning hap phy s tot. Quan sat hinh Zinh SEM thy c6 cac
hinh que va hinhgt xen K nhau,dé chinh la goethite va hematiicu nay i gii vi sao BVNQ
c6 khi nang hap pha As la cao nét.

Quan sat hinh 4, hinh 5, hinh 7, hinh &tkich thréc cia cac khoangat khdngdong déu,
chat xit hqn, khéng %p nhr hat BVNQ nén kk nang loai As cia hai \it liéu nay ttﬁp hon
BVNQ. Két qua nay trung kibbp voi két qua khao sat kid nang hap phu chia ba it liéu doi voi
As(lll, As(V).

Spectrum 2

Full Scale 930 cts Cursor; 4.294 (19 cts) ke

Hinh 10.Anh pt6 EDS-FeSEM phan tichia hat BVNQ hip phu As(ll).
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Cac Kt qua chyp phd EDS sau khi fip pha kim loai nang nhr Pb, Cd, Cu, Zn, As(lIjtéu
thiy xuét hién vach cac kim lai d6 trén pld, cac kim lai d6 chiém 2 — 3 % éng ham trong cac
nguyén & xuat hién vach. Két qua 6 ching minh cac kim lei da ki hip phi va gir trén \at liéu
hap phu. Hinh 10 la mt vi dy vé anh pb EDS-FeSEM ta hat BVNQ hap phy As(IlI).

Dva vao plb EDS - FeSEM tinkiwgc ham rong As(lll) dang nguy&nit chiém 2% tng
ham krong nguyén i xuat hién vach. Két qua da khing dinh As(lll) bi hap phy trén \at ligu
BVNQ.

4. KET LUAN

Cac hit vat ligu BVNQ, OBYQ, BOS ch tao da duoc nghién ¢u mit cach kha chi &t vé
cac thanh pin khoang 1t, cacdic tinh hoa Ii va kinnang Hip pha As. Két qua nghién gu thiy
rang, \at liéu BVNQ c6 dén tich & mit riéng va ti tich b rong I6n hon OBYQ, BOS, kich
thudc cia cac khoang & hematit, gtit kha dong déu va »p, kha ning Hip phy As(V) caa
BVNQ la cao bn so wi OBYQ, BOS.

Nhu vy, hat vat liéu duoc ché tao tir bazan- buroé véi chit phu gia 1a thiy tinh long nung
& nhiét 46 350°C — 400°C c6 khi ning Hip phu As cao. Kt qua nghién ¢u nay cé y ngta
quan tong, dang khich ¢ vi bundé dang l1a bai toan khéAn duoc giai quyét dé khic phic van
dé méi trong trong khu we khai thac bauxiy Tay Nguyén.

L(ri c@m on. COng trinh naytugc thyc hién véi sy hd trg caa Chrong trinh Khoa hc c6ng ngh trong
diém nha méc.
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ABSTRACT

SOME CHARACTERISTICS OF THE ADSORPTION MATERIALS MWJFACTURED
FROM NATURAL BASALT AND LATERITE

Nguyen Thi Kim Thuonfy Nguyen Trung Minh ", Doan Dinh Hung

Faculty of Chemistry - University of Science, VaginNational University, Hanoi
%Vietnam National Museum of Nature, VAST, 18 HoangdQ/iet, Cau Giay, Hanoi
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For the purpose of manufacturing adsorptive mdtpasicles (BVNQ, OBYQ and BOS)
from natural sources such as basalt, laterite smradheavy metals and arsenic in water was
studied. The composition of mineral particles waalyzed by XRD method, the structure of the
minerals studied by scanning electron microsco@MpBand transmission electron microscopy
(TEM), the distribution of atoms in the materiak atetermined by EDS-FeSEM. Results show
that adsorptive material particles containing Hear& the arsenic adsorption center.

The optimal conditions for arsenic adsorption: plg for As (lll) and pH = 5 for As (V),
adsorption time is 28 hours for As (lll) and 24 teofor As (V), the ratio between the material
particals: treatment water is 40 g/l, particulaidy BVNQ materials for adsorption As (V) is
20 g/l, maximum arsenite adsorp capacity is frond0l20 1330 mg As(lll)/kg, maximum
arsenate adsorp capacity of BVNQ is 4090 mg/kg, QBY¥2270mg/kg and BOS is 1750mg/kg.
Adsorption ability of As(V) is higher As(lll) and \BNQ material adsorp arsenic is the best.
Research results of arsenic adsorption capabditydfmaterial in accordance with the results of
measuring surface area, pore volume and TEM, SEMh Yhysical chemistry properties of
adsorption materials above, it can be used forevwasater treatment.

Keywords:arsenic treatment, adsorption materials manufadtinoen natural basalt and laterite.
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