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TOMT T

Vimec ichchtohtvtliut bazan, aongvach ph gia hpph kimloi
n ng va asen trong nc. Thanh phn khoang vt co mttrong htv tli u ¢ phan tich bng
ph ng phap XRD, cu trdc c a cac khoang ¥ ¢ nghién cu b ng ph ng phép kinh hin
vi i nt quét (SEM)vakinhhnvi i nt truy n qua (TEM), s phén b ¢ a cac nguyén t
cétrongvtli u c xac nh bng ph ng phap EDS- FeSEM. Kqu chothytrong htv t
li ucd cac nguyén tFe, Al la nhng tdm hp ph cac kimloiva As. Caci ukinti u
h p ph As(lll), As(V): pH=6,0 iv iAs(lll)vapH=5,0 iv iAs(V),thigianhpph la
28gi i viAs(l)va24gi iviAs(V),t | giakhil ngvtli utrénthtichn c
cnx lilad40g/l, riéng iv iv tli uBVNQ chohpph As(V)la 20/, dung | ng hp ph
cc icad3dvtliu iv iAs(ll)trong khong 1200 + 1330 g/kg, dung Ing hp ph c a
As(V) ¢ a BVNQ la 4090 g/kg, @ OBYQ la 2270 g/kg va BOS la 1750 g/kg. Kinng h p
ph ¢ a As(V) cao hn As(lll) va vtli u BYNQ co kh nng hp ph Asttnht. Ktqu
nghién cukh nnghpph asen i3vtliuphuhpviktqu odintichb mtriéng,
th tichl x pva nhchp TEM, SEM. Vicac ctinhhéalivkh nnghpph Asca3
vitliutrén,cothtri nkhai x lin cthiénhimtrongthct.

T khoa:x linhimasen, tvtli uhpph ch tot nguyén liu khodng t nhién nh
bazan, a ong.

1.M U

Hi n nay, vic nghién cuch t o cnhngvtliuhpph cékh nngx li méi
tr nglacn thit, c6y ngha khoa hc. Tuy nhién, vt li u 6 c6 y ngha th ct khéng? co
tri n khaiapdng ckhong? Khnngsnxutvtli uvaphmvi ngdngnh th naola
r tquantkng. Trénc s' cac kt qu nghiéncu c iV icéac nguyén liu khoang t nhién
nh bazan, a ong (Ha Tay, Thanh Héa, Binh Y&nil ng k#t th y r ng ching la nhng nguyén
li ucé kh nnghpph ¢ cac ion kim loi nh Pb, Cd, Cu, Zn, Ni, Crva As [1], hn a
ngubn nguyén liu 96 co6" Vi t Nam & cnghiéncuch tocacvtli udnght([6, 7].
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Vitliudnghtcé u i mlatinh ngdngcao, n ¢ x litrong khébng c6 mau nh* d ng
b#t, vtli ucoth hothoa, tén v icacchtph gia tngkh nnghpph vad thitk
cach th ngx lichocac it ngkhac nhau. Chinh viy, ching téi & nghién cul achn
caciukin chtoracachtvtliux lin ctrénc s' cic nguyén liu khoang bazan,
a ong kem vi cac cht ph gia khac va c ki hi ula BVNQ, OBYQ, BOS. Cacwyt v tli,
héali nhh" ng nkh nngtohtvakh nngx likimloin ngvaasend ckho sat.
Trong baibdonay, cp nn#ts ctinhhbéalicavtli u kh nngx liasenvacch
c a quétrinh 6.

2.V TLI UVAPH NG PHAP NGHIEN C U
2.1.Vtlh u

-Htvtliuhpph BYNQ cchtot bazan-bun& B ol#c, Lam$ ngvicht
ph giala thy tinh 1&g nung' nhi t # 350°C — 400°C.

-Htvtliuhpph OBYQ cchtot mu aongBinh Yén va phgialathy tinh
&g nung' nhit # 350°C — 400°C.

-Htvtliuhpph BOS <cchtot hnhpcab50% bazan bu& B o L#c, Lam
$ ng va 50 % & ong Binh Yén Vi ph gia la thy tinh 1&g va nund nhi t # 350°C - 400°C.

2.2. Cac ph ng phap nghiéncu

Ph ng phap nhiu x tia X(XRD) s d ng phan tich cic thanh pimkhoangvtc aht
vtliu, c ti n hanh trén tht b XRD-SIEMENS D5005 catr ng ih!lc Khoahct
nhién.

() *+,-).-,/0%),)1*21, 1*3,4563, (SEM) [5] va EDS-FSEM ¢ o trén may SEM
S-4800 Hitachica Vi nV sinhdcht Trung ng.

(O *+,-).-,/0%),)1*21, 1*3,3758*,459, (TEM) ¢ ch p trén may EM 1010 - Jeol
vihiuinth 100kVvcaVinV sinhdcht Trung ng.

Ph ng phap phéan tich p th nguyén t (AAS): Ham | ng As(lll), As(V) tr ¢ va sau
khi h p ph c xac nhbngph ngphap hpth nguyént trén may PerkinElmer Analyze
800 c a Trung tdm phéan tich thi nghi  a cht.

3.K TQU VATH OLU N
3.1. Thanh ph n khoang v tvadi ntichb m triéngc acachtv tli u

Cacvtli usaukhitoht c phantich bng ph ng phap nhiu x tia X  bi t thanh
ph n ¢ a cic khoang ¥ chinh cé kh n ng h p ph céc kim loi n ng va As. Kt qu phén tich
cac thanh pm khoang vt c trinh bay trong Ing 1.

T k tqu phéan tich thanh pin khodng vt cho thy, BVNQ gbm cac khoang \t geothite
(7 — 9 %), hematit (15 — 17 %), kaolinit (16 — 18 éai m thanh phn | ntrong vtli u BVNQ
va o6ng vai tro quan tng trong vic h p ph. OBYQ ¢dm cac khoang g tit (9 - 11 %),
hematite (12 — 14 %), montmorilonit (6 — 8 %), kaibl(15 — 17 %) chim thanh phn | n trong
cac vtli u OBYQ va 6ng vai tro quan tmg trong vic h p ph . BOS ¢m g tit (11 — 16 %),
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hematit (14 — 18 %), kaolinit (18 — 21 %) almi thanh phn | n trong cac v li u BOS va éng
vai tro quan trng trong vic h p ph . Nh v vy, sau khi to h t thi cac khoang ¢ c6 kh n ng
hpph vvnchim uth,lac s giithichcac quatrinhip ph céth x yra.

B ng 1.K tqu phan tich thanh pn khoangvtc ahtv tli u.

Kho! ng ham " ng (%)

Khoang v t BVNQ OBYQ BOS
G tit 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
Th ch anh 3-5 4-6 3-5
Felspat 5-7 it 5-7
Pyrophylit, amphibol,  Amphibol, gibbsit, v Boehmit, ilmenit,

Khoang vtkhac i hcite. vo nh hinh nh hinh gibbsite, vo nh hinh

Di ntichb mtcacachtvtli uOBYQ, BVNQ, BOS c th c hintiPhong thi
nghi mtring i m-Vi n Hoa cdng nghp Vi t Nam. Kt qu c trinh bay trong Ing 2.

Bng2Ktqu odintichb mtvath tichl r ngcahtvtli u.

KHM Di ntichb mtm%g  Th tich| r ng cnilg Kichth ¢l r ng
(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

D avaoktqu odintichbmt ivi3vtli uthyrng, BVNQcodintichb mt
vath tichl r ngl nh n OBYQ va BOS nén khn nghpph s caohn.Ktqu ¢ th v
kh nnghpph ca3vtlius ¢ nghién cu trong phn sau.

3.2. Nghién c u kh! n#ng h$p ph%As c a BVNQ, OBYQ va BOS
Kh nnghpph Ascahtvtli uph thu#c vao méitr ng, thigian hpph,| ng
v tli uvaham! ng As c6 mttrong dung cch 6. Sau khi kho sat cacyut 6 nh h" ng

nkh nnghpph As(ll), As(V)ca3vtliuch to,cacktqu ti u c trinh bay
tom t t trong bng 3.
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B ng3.Cac iukinti uchoquatrinhtpph Ascavtli uBVNQ.

Ph ngtrinh <ng

Nguyént b T Th i gian Omax .
h p ph PH  \ti uvdd (@) hpph (i) (mgkg M ER pnpgh tng
As(I1l) 6 40 28 1200 Frf:r?gr'fur;r"a
As(V) 5 20 24 4090 Freundlich

B ng4.Cac i ukinti uchoquatrinhtpph Ascavtli uBOS

Ph ng trinh <ng

& T Th i gian
Nguyént b pH _ gar e nhith pph t ng
h p ph v tli u/vdd (g/L) h pph (gi) (mg/kg) ng
As(I1l) 5 40 28 1390 Frf::g*'fur;r"a
As(V) 5 40 28 2270 Freundlich

B ng5.Caciukinti uchoquatrinhtpph Ascavtli uOBYQ.

Ph ngtrinh <ng

& T Th igian
Nguyéntb . _ gar e phithpph t ng
h p ph v tli uvdd (g/L) hpph (gi) (mg/kg) ng
As(Ill) 6 40 28 1330 Frf:r?;r':furi‘r"a
As(V) 5 40 24 1750 Freundlich

D avaoktqu b ng 3, bng 4, bng 5 cho thy: pH thich hp  h p ph As(lll) la 6,0;
h p ph As(V) la 5,0; thi gian hp ph hiusuthpph tcc i iviAs(ll)la28
gi, iviAs(V)la24gi.Vtli uBVNQhpph Asttnht, dungl nghpph As(V)la
4090 mgAs(V)/kg, cao @ 2 Insovi OBYQvaBOSval ngvtliucn x li 209/,
trong khi 6 OBYQ va BOS la 40g/l, khn ng hp ph As(lll) c a3 vtliulat ng ng
nhau, thp h n nhiuso vi As(V). K tqu nay phu hpvik tqu odintichb mtriéng
cavatliu(BET). Vicacktqu thu c¢cnh vy,trongthct thivicthém cac ch oxy
héa vao hu  oxy hoa As(lll) Ién As(V) laanthit tngkh nnghpph,titkimthi
gianval ngvtli uchovao. Ph ng trinh hp ph theo kiu Freundlich va Langmuir, dung
I nghpph As(V) cao hnsovicacvtli ubauxite va goethited ¢ congb [2, 4].

3.3. Xac&nh csu tric c av tli ub' ng ph ng phap kinh hi(n vi & n t) quét (SEM),
Kinh hi(n vi & nt) truy nqua (TEM) va ph ng phap ph* tan stc i#ing | " ng tia X
(EDS)

hi u crohnv ctinhcavtli u, hinh nh cacac khoang ¥ cé mttrongvt
li unh th nao, aulatdm hp ph ¢ acac htv tli u, chang téi &ti n hanh chp nh TEM,
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SEM va EDS - FeSEM cho 3ti uch to c. ivihtvtli uBVNQ,ktqu o
trinh bay trén hinh 1, hinh 2, hinh 3.

BVNQ_007
Print Mag: 104000x @ 51 mm 100 nm
3:13:52 p 05,2510 HV=80.0kV
TEM Mode: Imaging Direct Mag: 50000x
EMLab-NIHE
Hinh 1.=nh TEM cavtli u BVNQ. Hinh 2.=nh SEM ca v tli u BVNQ.

K tqu phéan tich TEM va SEM cho th khoang vt hematit c6 dng hinh Kt va g tit cé
hinh que,»qu ttrong vtli u BVNQ. i unaydatréns so sanh vi cac ktqu nghién cu
c a2 tac gi Chen vaLi[3].

Spectrum 1

Full Scale 376 ots Cursor 4504 (23 cis) ket

Hinh 3.=nh pH? EDS-FeSEM phén tich a h t BVNQ.

K t qu phéan tich pA EDS-FeSEM (hinh 3) cho th Fe, Al chim thanh phn ch y u
trong vtli u, hai nguyént 6 lathanh phn chinh ca khoang vt g tit, hematit, kaolinit va 6
c@gchinhlahaittmipph cavtli u(ktqu nay phuhpv ik tqu phéan tich XRD cho
m' u BVNQ tr ¢ khi ti n hanh thi nghim h p ph).

ivihtvtli uOBYQ, nhchp TEM, SEM va EDS c trinh bay hinh 4, hinh 5 va
hinh 6.
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L
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.=nh TEMca ht OBYQ. Hinh 5.=nh chp SEM ca ht OBYQ.

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

Hinh 6.=nh pl? EDS-FeSEM phén tich a ht 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.=nh ch P SEM cho ht BOS.

Hinh 7.=nh ch p TEM cho ht BOS.

Nh & bit, trong gtit, hematit c6 nguyén tFe la trung tam p ph, trong kaolinit
nguyén t Al la trung tdm hp ph, con trong montmorillonit c6 cac nhom OH trénrha t 1a
tam h p ph . =nh pt? EDS-FeSEM phén tich a ht OBYQ (hinh 6) cho thy, cé cac nguyén
t Fe, Al, Na, Si ,Tisntitronghtvtliu iu 6chngt&trong ht OBYQ ngoai cac
nguyén t Fe va Al la tam hp ph con cé nguyén tTi c@g la tdm hp ph .
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ivihtvtli uBOS, nhchp TEM, SEM va EDS c trinh bay hinh 7, hinh 8 va
hinh 9.

Hinh 9.=nh pl? EDS-FeSEM phan tich a ht BOS.

K t qu phéan tich p EDS-FeSEM ca htv tli u BOS cho thy rd cac nguyén tFe va
Al chi m thanh phn ch y utrong vtli u BOS (hinh 9). i u 6 ch ra g tit, hematit vi thanh
ph nch y ula cac nguyén tFe va kaolinit vi thanh phn ch y u la cdc nguyén tAl la tam
h pph.

Nh vy, c 3vtli uch t o thinguyéntchi mthanh phnchinhvalatamipph c a
v tli uldFeva Al, cac nguyént 6 c6 mttrong cac khoang v g tit, hematit va kaolinit. Tuy
nhién, kh n ng hp ph ¢ a cac vt li u con ph thu#c vao cu trac, # x p, # r ng va din
tichb mtcavtli u Cac ctinhnay cth hi nqua nhchp TEM, SEM.

So sanhnh chp TEM, SEM ca 3 vtli uBVNQ, OBYQ va BOS thy r ng:

V tli uBVNQ (hinh 1): kich th c c a cac ht kha $ng u, d ng hinh Kt la khoang vt
hematit, cAc it khd x p nén kh n ng hp ph s t t. Quan sét hinh 2nh SEM thy c6 cac
hinh que va hinh#t xen k nhau, 6 chinh la goethite va hematiti u nay li gii vi sao BVNQ
c6é kh n nghp ph Aslacao nht.

Quan sat hinh 4, hinh 5, hinh 7, hinh 8/tkich th ¢ c a cac khoang ¥ khéng $ng u,
ch t xit h n, khéng xp nh ht BVNQ nén kh nng loi As ¢ a hai vt li u nay thp hn
BVNQ. Ktqu naytrungkhpviktqu knosatkhnnghpph cabavtliu ivi
As(lll, As(V).

Hinh 10.=nh pH? EDS-FeSEM phéan tich a ht BVNQ h p ph As(lll).
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Cac kt qu ch p pi? EDS sau khi hp ph kim lo i n ng nh Pb, Cd, Cu, Zn, As(lll) u
th y xu t hi nv ch cic kim loi 6 trén pl?, cac kim loi 6 chim 2 —3 % ?ng ham | ng cac
nguyént xuthinvch. Ktqu 6chngminhcackimloi ab hpph vagi trénvtli u
hpph.Hinh10lamtvid v nhphH EDS-FeSEM ca ht BVNQ h p ph As(lll).

D avao pR EDS - FeSEM tinh ¢ ham | ng As(lll) d ng nguyén t chi m 2% tng
ham | ng nguyént xuthinvch. Ktqu &khang nh As(lll) b hp ph trén vtli u
BVNQ.

4. K TLU N

Cac htv tli uBVNQ, OBYQ,BOSchto & c¢ nghién cu m#t cach kha chi tit v
cac thanh pm khoéang vt, cac ctinh héali va khn nghp ph As. Ktqu nghiéncuthy
rng, vtli uBVNQ c6 dintichb mtriéngvathtichl r ngl nhn OBYQ, BOS, kich
th c c a cac khoang ¥ hematit, gtit khd $ng u va xp, kh nng hp ph As(V) c a
BVNQ la cao hnsovi OBYQ, BOS.

Nh vy htvtliu cchtot bazan-bun& v ichtph gialathy tinhl&g nung
"nhit # 350°C — 400°C c6 kh n ng hp ph As cao. Kt qu nghién cu nay c6 y ngla
guan tkng, ang khich | vi bun & ang la bai toan kho, o cgiiquyt Kkh;cphcvn

moi tr ng trong khu vc khai thac bauxit Tay Nguyén.

Licm n Congtrinhnay cthchinvis h tr caCh ngtrinh Khoa hc céng ngh tr! ng
i mnhan c.
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ABSTRACT

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

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

Faculty of Chemistry - University of Science, VagtnNational University, Hanoi
%Vietnam National Museum of Nature, VAST, 18 HoangoQ/iet, Cau Giay, Hanoi
*Institute of Geological Sciences, VAST, 18 HoangoQtiet, Cau Giay, Hanoi

"Email: nttminh@vast.ac.vn

For the purpose of manufacturing adsorptive mdteasicles (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@Mpand 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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