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KHOA HOC VA CONG NGHE MO

PAC PIEM KHOANG VAT VA PAC TINH LY HOA
CUA KHOANG VAT HALOYSYT CO CAU TRUC DANG ONG
TAI MO HANG DOI, THACH KHOAN, PHU THO

BUI HOANG BAC, NGUYEN TIEN DUNG, KHUONG THE HUNG,
NGUYEN VAN LAM, DO MANH AN, TRAN THI VAN ANH,
TA THI TOAN - Trwong Dai hoc Mé-Bja chat
NGUYEN CAO KHUONG - Céng ty Cé phan Khodng sén 3

wgh 6 hop cac phwong phap phan tich bao gém
r nhiéu xa tia X (XRD), quang phd héng ngoai
bién dbi Fourier (FT-IR), kinh hién vi dién to
quét (SEM-EDS), kinh hién vi truyén qua (TEM),
phan tich khdi lwong nhiét (TG va DTG) va phuong
phap dang nhiét hap phu-khir N, dugc sk dung
nhadm xac dinh sy ton tai va budc dau danh gia
dworc cac dac tinh co ly con ban cla cla khoang vat
haloysit khu mé Hang Doi, Thach Khoan, Phu Tho.
Két qua phan tich XRD va FT-IR cho thay rang cac
khoang vat haloysit va kaolinit cing ton tai trong c&
hat 5:6 kich thwére <2 um. Hinh anh SEM va TEM chi
ra rang haloysit khu mo nghlen clru ¢ cAu tric dang
ong vGi kich thwéc chidu dai 6ng tir 200 300 nm
dén trén 1000 nm, dwéng kinh ngoa| clia 6ng trung
binh 100+150 nm. Dién tich bé mé&t (Sser) cla
haloysit dwoc xac dinh la 21,08 m?/g va kich thudc
dwong kinh trong cta cac éng chd yéu 1a 4,5 nm.
Haloysit khu mé nghién ctru ¢ déc diém khoang vat
va dac tinh co ly co bén twong dbng vOi haloysit da
nghién clru trén thé gidi va két qua nghién ctru nay
gop phan mé& ra nhitng trng dung khac cho ngudn
nguyén liéu khoang nay trong th&i gian toi.

1. Tong quan

Haloysit dwoc phat hién nhuw mot khoang vét set
co cau tric 2 |1&p loai hinh 1:1 thudéc nhém kaolin
lan dau tién b&i nha khoa hoc Berthier (1982) [1].
Cong thirc hda hoc clia haloysit khi ngam nwérc la
Al,Si;05(0H),4.2H,0 (véi khoang cach d=10 A) va
khi & dang khtr nwéc 1a AlSi;Os(OH)4 (khoang
cach d=7 A). Haloysit ton tai dwéi nhiéu dang hinh
thai khac nhau nhw dang ong, dang cau va dang
Io#p Tuy nhién, haloysit dang éng dwoc cho 1a phd
bién nhéat. Kich thudc clia khoang vat haloysit dang
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éng dién hinh dwoc xac dinh cé dwdng kinh ngoai
30+50 nanomet (nm), dwong kinh trong 1+30 nm
va chiéu dai trung binh t&» 1002000 nm [5] (H.1).

Cac mo haloysit dwgc phat hién va khai thac
nhiéu & cac nwéc nhw Uc, My, Trung Qudc, New
Zealand, Brazil va Mexico [11]. Trén thuc té,
hal0y3|t thwong ton tai cung khoang véat kaolinit va
viéc phan biét ching gdp nhitng khé khan nhat
dinh. Trwéc day, haloysit cung v&i cac khoang vat
khac ctia nhém kaolin cht yeu dugce khai thac voi
muc dich lam gom str. Tuy nhién, trong nhwng nam
gan day, do ¢6 nhirng dac tinh wu viét nhw cau truc
dang ong, khong déc, do bén co hoc cao,... va cd
gia thanh ré hon so véi nano carbon dang ong nén
haloysit dwgc cac nha khoa hgc quan tam va ap
dung nhiéu trong cac linh vyc tng dung khac
nhau Cac linh vyc stv dung haloysit dang ong bao
gdm nhuw trong dwoc pham, y hoc, thwe pham, vét
liéu cao cép, néng nghiép, méi trwong [12],... Voi
nhirng mat hiru ich ma haloysit dem lai thi viéc tim
kiém nhtvng khu vire co haloysit dang 6ng va viéc
danh gia dac tinh cla chung c6 y nghfa quan trong.

Trong bai bao nay, t6 hop cac phwong phap
phan tich dwoc st dung nham xac dinh sy ton tai
va buéc dau danh gia dwoc cac dac tinh co Iy co
ban cta cla khoang vat haloysit dang 6ng khu mé
Hang Doi, Thach Khoan, Phu Tho. Két qua dat
dwoc gép phan lam sang té ddc diém khoang vat
trong khu mé va mé ra nhirtng dinh hwéng ng
dung mai cho loai nguyén liéu khoang nay.

2. Pic diém dia chat khu mé Hang Doi,
Thach Khoan [9]

Phan bb réng khap trong khu mé la cac da ctia hé
tAng Thach Khoan, phan hé tang trén (NP-e 4 tk).
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H.1. Céu tric tinh thé (A) va M6 hinh céu triic (B) ctia khoéng vat haloysit dang éng [4]
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Than quang kaolin - felspat

Theo bdn dd Dja chat va Khodng sén
tinh Pha Tho, 7 18 1:50.000

500

Thanh phan thach hoc chii yéu clia phan hé tang
bao gdém thach anh, piaguoclas biotit, muscovit,
sphen. Xuyén cét 1&n hé tAng Thach Khoan trong khu
mo la cac than pegmatit thudc pha 2 phirc hé Tan
Phwong. Céc than pegmatit nay kéo dai theo phwong
Tay Bac-Déng Nam, cdm vé Tay Nam véi goc dbc
50+70° va c6 thanh phar: khoang vat chinh gom thach
anh, felspat, mica, it turmalin mau den. Két qua thdm
do va tai liéu khai thac chi ra rdng mét cét v phong

Om 500

H.2. So dé dja chét ving va vj tri khu mé nghién ctu

“hda cac than pegmatit khu mé tir trén xuéng gdm ba

I&p nhw sau: Trén cung la I&6p d4t phii mau nau vang,
vang nhat 1&n nhiéu manh vun thach anh, mica va
mun thye vat, co chiéu day trung binh 2,85 m. Tiép
dén 1a 16p kaolin mau tréng, tring phot vang Ia san
phdm phong héa hoan toan cia pegmatit, cé chiéu
day trung binh 13 m. Duwoi cung la I6p pegmatit con
twoi chwa bi phong héa, ran chac mau trdng hong,
quan st rd tinh thé thach anh, felspat, mica, turmalin.
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Ham lweng trung binh céc thanh phan hoa hoc co
ban clia kaolin qua ray 0,21 mm bao gdm Al,05=31,55
%; Fe,03=0,74 %; Si0,=53,49 %; Na0=1,69 %,;
K,0=2,60 %; MKN=8,95 %. Chét lwong kaolin khu
md nghién ctru kha tét, dap (ng yéu cau lam gém, st
theo tiéu chuan hién hanh.

3. X0 ly mau va cac phwong phap phéan tich

3.1. Xt ly mau

M&u kaolin duoc 14y tai mot s vét 19 trong khu
vire md Hang Doi, Thach Khoan, Phu Tho. Mau
kaolin sau dé duoc tron déu va dwoc st dung dé
tach loc & cac c& hat <2 pm theo phuwong phap
sang wot va lang cia Cuc Khao sat Dla chat My
[3]. MAu sau khi tach, mot phan duwoc siy khd &
nhiét dd 60 'C va dung dé phan tich cac phwong
phap khac nhau.

3.2. Phwong phap phén tich

T6 hop cac phuwong phap phan tich duoc st
dung nham xac dinh sy ton tai, dac dlem hinh
thai, cAu tric, cling nhw d& xac dinh mot sb cac
dac tinh hoéa ly cua khoang vat hal0y51t trong khu
md nghién clru bao gom phan tich nhiéu xa tia X
(XRD), quang phé hong ngoai (FT- IR) kinh hién vi
dién ttr quét (SEM-EDS), kinh hién vi dién to
truydn qua (TEM), nhiét khéi lwong (TG-DTG) va
phwong phap dang nhiét hap phu-khr N (BET).
Cac phuong phap phan tich dwgc thwe hién tai
Trwong Pai hoc Mé-DBia chat va cac phong thi
nghiém chirc ndng khac.

4. Két qua nghién clru
4.1. Két qua phan tich nhiéu xa tia X (XRD)
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H.3. Gian d6 XRD ctia méu c6 do hat <2 ym &
diéu kién khac nhau: a - Mau dinh huéng; b - Mau
tdm ethylen-glycol; ¢ - M&u nung tai 350 <C/30 phtit

10.58

Gian dd XRD cho mau cé kich thuwdc hat <2 um
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duéi cac diéu kién khac nhau (méau dinh huong, mau
tdm dung dich ethylen glycol va mau nung dén 350°
trong 30 phut) dugc thé hién trén hinh H.3. Két qua tai
hinh H.3.a cho thay khoang vat nhém kaolin xuét hién
trong mau phan tich voi cac peak dac trwng tai 7,40
A, 430 A va 357 A. Dwéi didu kién tam dung dich
ethylen-glycol va nung & nhiét dé 350 °C trong 30
phut cac peak dac trung cho khoang vat kaolin nay
gan nhw khéng thay ddi (H.2.b,c). Sw xuéat hién cla
peak tai 10,0 A & diéu kién kho tw nhién duoc va sy
dich chuyen clia peak nay dén 10,58 A trong diéu
kién tdm dung dich ethylen-glycol dwgc cho la sw thé
hién cla khoang vat halloysite-10 A [7]. Nhuw vay,
trong mau co kich thuwdc do hat <2 pm co sw cung ton
tai cia hén hop khoang vat haloys;t va kaolinit.

4.2. Két qua phaén tich tia héng ngoai (FT-.'R)

Hinh H.4 thé hién phd héng ngoa| (FT-IR) cua
méau co6 ci hat < 2 pm trong dai phd 4004000 cm
Cac dinh phd & sb song tai 3696 va 3620 cm’ dac
trwng cho do rung kéo dai do bé méat bén trong cua
cac nhém O-H. S6 song xuét hién tai 1640 cm
duwoc cho la do cac phan tir nwéc xen ké trong chu
tric cha khoang vat haloysit [6]. Lién két Sl O dwoc
the hién qua dinh 1112 1031 va 691 cm™. Dai tan
s6 song tai 910 cm " dwoe gan cho lién ket Al-OH
va tai 796 754 cm™ dac trung cho lién két Al-O-H.
Céc sb song tai 539 va 471 cm™ 1an lwot la do sw
dao dong cua céc lién két Al-O-Si va Si-O-Si trong
cAu tric cta khoang vat haloysit. C6 thé thay rang
phd IR nay glong v&i két qua nghién clru trudce va
chirng té sw ton tai khoang vat haloysit trong méau
c® hat <2 um clia khu mé nghién clru [2].
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H.4. Gian db FT-IR cho mau c6 do hat <2 ym

4.3. Két qua phén tich dién t quét (SEM-EDS)

Mau kaolin tw nhién clia khu mé nghién ctru
dwoc 1am khd va dem phan tich SEM-EDS. Hinh
anh phan tich SEM dugc chup dwdi cac do phong
dai khac nhau va duoc thé hién & hinh H.5.A, B, C
Tl nhirtng hinh anh SEM nay cho thay trong mau



phan tich d&du c6 cac khoang vat dang hinh que
nam chong 1an |én nhau tao thanh nhirng 16p béng.
Cac khoang vat hinh que cang duoc thé hién rd
nét hon khi chup anh SEM véi dd phéong dai 1én
hon. Ngoai ra, két qua phan tich thanh phan ban
dinh lwong st dwng dau do EDS trong may SEM
(H.5.D) ghi nhan sy c¢d méat cac nguyén t6 chinh
trong khoang vat nay géom Al, Si va O, twong ¢ng
voi cdong thirc hda hoc clia khoang vat nhém kaolin
(Al,Si,O5 (OH)4.nH,0). Cac két qua nghién clru

KHOA HOC VA CONG NGHE M0

Counts (K)

nay 1a nhitng yéu td rd nét chi ra rdng sy ton tai
cua khoang vat haloysit hinh que trong khu moé
nghién clru.

MAu haloysit khu md nghién ctru sau khi dwoc
tach dén kich thuéc hat <2 pm cling dwoc tién
hanh phan tich SEM. Két qua cho thay rdng muc
do tap trung va do tinh khiét cla cac khoang vat
haloysit tdng 1&n ré nét (H.6). Diéu nay chirng té
haloysit ton tai la nhitng khoang vat cé kich thuwéc
nho trong khu mé nghién ctru.

| Tronglwong | Nguyén tir
(%) | (%)
15 0 | 5028 | 6364
Al 468 5 | 18]
!
Y Al rers) ST | T i )
0.84 Si
0.4+
0.0" ] T i l.- 1
1 2 3 4 5
Kev

H.5. Hinh &nh phén tich SEM va gidn dé EDS (D) ctia mau gbc tw nhién:
A - Dd phong dai 1200x; B - DY phong dai 2500x; C - BJ phéng dai 5000x

3.4. Két qua phan tich dién tir truyén qua (TEM)

Két qua phan tich TEM cho mau haloysit khu mé
nghién ctru theo mirc d |-hong dai khac nhau dwoc
thé hién & hinh H.7. Cac | inh anh cho thay haloysit
c6 cau tric dang ong voi cnidu dai cac 6ng haloysit

kha da dang, tr 200-300 nm dén trén 1000 nm.
Pudng kinh ngoai clia cac 6ng haloysit co kich
thuéc trung binh 100150 nm. Cac déc diém nay
cho thay haloysit khu mé nghién ctu kha twong
dong véi haloysit dac trung trén thé gioi [11].

AAMNE MCUHIED A ©f ¢
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H.7. Hinh anh phan tich TEM ctia mau co do hat <2 um: A - Bé phéng dai 10600x; B - B phong dai 39800x

3.5. Mgt sé két qua phan tich khéi lwong
nhiét (TG-DTG)

Hinh H.8 thé hién duwong cong nhigt trong
Iu’ofng (TG) va dwéng dao ham cua né (DTG) dbi
vé&i mau ha[oysnt c6 dd hat <2 ym. Tlr dwong cong
TG-DTG c6 thé nhan thay ring ¢6 hai qua trinh
gidm khéi lwong ré nét xay ra khi nhiét do dat
90,5 °C va 510,2 °C. Tuo*ng rng voi cac nhiét do
trén 1a khoi ILPcrng bi mét 1a 0,58 % va 12,3 %.
Khéi lwong glam dau tién (0,58 %) la do khoi
lwgng nwdc ton tai trong mau bj mat di trong qua
trinh nhiét do tang. Khéi lwgng gidm tiép theo
(12,3 %) la do qua trinh kh&r nwéc trong cac cau
trGc cia nhom aluminol cla khoang vat haloysit.
Két qua phan tich nhiét lwgng déi véi haloysit khu
mo nghién ctru déu phu hop voi két qua nghién

m CONG NGHIEP MO. S0 5 - 2018

ctru haloysit trén thé gioi [8].

3.6. Mot sé két qua phan tich d6 réng va
dién tich bé mat (Sger)

Pudng dang nhiét hdp phu-khtr hap phu cla
mau haloysit ¢6 d6 hat <2 ym (H.9.A) th& hién
kiéu két hop Il va Il véi vong tré H3, dac trung
cho vat liéu c6 clu trGc mao quan trung binh
[10]. Dién tich b& mat cta cac haloysit trong mau
(Sger) dwoc xac dinh 1a 21,08 m?/g, kha twong
dbng véi dién tich b& mat cua haloysit khu virc.
Hinh H.9.B thé hién dwong phan bd kich thwde
mao quéan cla khoang vat haloysit khu mo
nghién clru. Két qua cho thay haloysit khu mé cé
dwérng kinh trong cla cac dng haloysit phan bd
chi yéu & kich thwoc 4,5 nm, it hon la cac
dwdng kinh 9, 14 va 25 nm.
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H.9. Buong dang nhigt hap phu-khir hdp phu N (A) va Buong phén b6
kich thwoc mao quan (B) cta haloysit trong mau c6 d hat <2 um.

4. Két luan

Trong khu mé Hang Doi, Thach Khoan, Pht Tho
tén tai khoang vat haloysit dang 6ng. Céac khoang
vat haloysit nay c6 kich thwdc nhd va tap trung cha
yéu trong do hat <2 um. Chidu dai cac 6ng haloysit
tlr 200300 nm dén trén 1000 nm va dwéng kinh
ngoai ctia 6ng trung binh 100+150 nm. Dién tich bé
méat cua cac haloysit dwgc xac dinh 1a 21,08 mzlg va
dudng kinh trong clia cac dng haloysit phan bd ch
yéu & kich thuéc 4,5 nm. Cac dac diém nay cho
thdy haloysit khu mé nghién ctru kha twong déng
v&i haloysit d4c trung trén thé gioi. Két qua dat
dwoc gop phan 1am sdng té dic didm khoang vat
trong khu mé va mé ra r.hieng dinh hwdng (rng dung
mai cho loai nguyén liéu hoang nay.

5. Kién nghij

T nhitng két qua nghién ctu trén day, ching
t6i rut ra mot s két luan nhw sau:

» Nghién clru quy trinh tuyén nhdm nang cao
dd tinh khiét va do thu hdi haloysit khu mo;

» Can c6 thém nhitng phan tich toan dién dé lam
rd hon ddc tinh cla haloysit khu virc nghién ctru;

» Nghién ctru st dung haloysit dang 6ng khu
vire nghién ctu vao nhivng ng dung cu thé, co
hiéu qua, tlr d6 cé thé dwa vao thyc té san xuat.rl

Loi cam on: Két qua nghién ctru cla bai bao
dwoc hoan thanh tir sy hd tro kinh phi cta dé tai
nghién clru cap B6 Gido duc va Pao tao, ma sb
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" desorption

SUMMARY.

Kaolin samples obtained from Hang Doi ||

| deposit, Thach Khoan, Phu Tho province ||
| were characterized by X-ray diffraction (XRD), §

\ Fourier transform infrared spectroscopy (FT- |

! IR) scanning electron microscopy-Energy |
' Dispersive X-Ray Spectroscopy (SEM-EDS), |

| transmission electron microscopy (TEM), |

| thermal analysis (TG-DTG) and N, absorption- §
XRD and FT-IR |
| showed that halloysite (10 A and 7A basal |

isotherms.

' spacing) and kaolinite coexist in sample of |

| size fractions <2 ym. SEM and TEM analyses
| showed that the halloysites have hollow
| nanotube structures with typical outer diameters |
: of 100+150 nm and lengths of 200+300 to
" over 1000 nm. Halloysite has the specific |

surface area of 21,08 m%g and the common |

inner diameter of 4,5 nm This information is |

useful for the understanding of characteristics |

of minerals as well as general phys-chem

properties of halloysite in the deposit and for |

using this natural resource effectively.

DANH GIA TIEM NANG...

(Tiép theo trang 48)

SUMMARY

The construction industry of Quang Binh

| province has experienced a high growth rate |

| in recent years, particularly in the fields of

| exploitation industry, processing, and utilization |

' of common building materials resources. This f

| has contributed to the economic restructuring towards |

| the direction of industrialization and modemization,

| which integrate with the development trend

| of the whole country. In the upcoming years,

' in order to meet the ‘increasing demand for |
' minerals for construction in the area, we have |
" exeuted to allocate 7 sites of conventional building |
| materials in Quang Binh. In particular, the |

| focus is mainly on three types consist of clay |

| brick; building rocks; sand and gravel construction
! with the total reserve of 238.74 million m’.
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