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TA THI TOAN - Trwong Dai hoc Mé-Dja chit
NGUYEN CAO KHUONG - Céng ty C6 phan Khodng san 3

wph 6 hop cac phuwong phap phan tich bao gém
r nhiéu xa tia X (XRD), quang phd héng ngoai
bién ddi Fourier (FT-IR), kinh hién vi dién t
quét (SEM-EDS), kinh hién vi truyén qua (TEM),
phan tich khéi lwong nhiét (TG va DTG) va phuang
phap dang nhiét hap phu-khir Ny dwoc st dung
nhdm xac dinh sw ton tai va budc dau danh gia
dworc cac dac tinbveo 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 ciing tén tai trong c&
hat c¢é kich thwéc <2 um. Hinh anh SEM va TEM chi
ra réang haloysit khu mé nghién clru cé cu tric dang
éng véi kich thwéc chidu dai 6ng tr 200300 nm
dén trén 1000 nm, dwdng kinh ngoai cla éng trung
binh 100+150 nm. Dién tich bé mat (Sger) cla
haloysit dwoc xac dinh 13 21,08 m?/g-va kich thudc
dwong kinh trong clia cac dng cha yéu 1a 4,5 nm.
Haloysit khu mé nghién ctru c6 dac diém khoang vat
va dac tinh co ly co ban twong déng véi haloysit da
nghién ctu trén thé gidi va két qua nghién ciru nay
goép phan mé ra nhitng tng dung khac cho nguén
nguyén liéu khoang nay trong thoi gjan toi.

1. Téng quan

Haloysit dwoc phat hién nhw mét khoang vat sét
co cau trac 2 1&p loai hinh 1:1 thuéc nhém kaolin
l&n dau tién bdi nha khoa hoc Berthier (1982) [1].
Cong thire hoa hoc cia haloysit khi ngadm nwérc la
Al,Si,05(0H),.2H,0 (v&i khodng cach d=10 A) va
khi & dang khir nwéc la Al,Si,Os(OH), (khoang
cach d=7 A). Haloysit ton tai dwéi nhiéu dang hinh
thai khac nhau nhw dang éng, dang ciu va dang
I&p. Tuy nhién, haloysit dang éng dwoc cho la phd
bién nhét. Kich thwéc clia khoang vat haloysit dang
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éng dién hinh dwoc xac dinh c6 dwéng kinh ngoai
30+50 nanomet (nm), dwéng kinh trong 1+30 nm
va chiéu dai trung binh tir 1002000 nm [5] (H.1).
Cac mo -haloysit dwoc phat hién va khai thac
nhidu & cac nwéc nhw Uc, My, Trung Qubc, New
Zealand, Brazil va Mexico [11]. Trén thuc té,
haloysit thwdng ton tai cling khoang vat kaolinit va
viéc phan biét ching gdp nhiing kha khdn nhét
dinh. Trwdc day, haloysit cling voi cackhoang vat

khac ctia nhém kaolin chi yéu dwoc khai thac voi -

muc dich lam gom stv. Tuy nhién, trong- nhirng nam
gan day, do co nhirng d&c tinh wu-viét nhw cau tric
dang ong, khong ddc, dé bén co hoc cao,... va co
gia thanh ré hon so v&i nano carbon dang ong nén
haloysit dwge cac nha khoa hoc quan tam va ap
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dung nhiéu trong céc linh vye rng dung khac °

nhau. Céc Iinh viec st dung haloysit dang éng bao

* gdm nhu trong dwoc pham, y hoc, thyc pham, vat
V&i «
nhirng mat hiru ich ma haloysit dem lai thi viéc tim

liéu cao cap, ndbng nghiép, mdi trwong [12],:.

kiém nhitng khu virc c6 haloysit dang éng va viéc
danh gia dac tinh cua chung co6 y nghia quan trong.

Trong bai bao nay, t6 hop cac phwong Pphap
phan tich dwoc st dung.nham xac dinh st ton tai
va buéc dau danh gia dwoc cac dac tmh co ly co
ban ctia cta khoang vat haloysit dang éng khu mé
Hang Doi, Thach Khoan Phu Tho. Két qua dat
dwoc gop phan lam sang t6 d&c diém khoang vat

trong khu mé va mé ra nhirng dinh hwong trng R

dung mai cho loai nguyén liéu khoang nay. .

2. Pac diém dia chat khu mé Hang Dai,
Thach Khoan [9]

Phan bd réng khap trong khu mé 13 cac da clia hé .

tdng Thach Khoan, phan hé tang trén (NP-¢; ths).
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' ’ ; H.2. So' dé dja chét vang va vi tri khu mé nghién ctru

: Thanh phén thach hoc chi yéu ctia phan hé ting hoa cac than pegmatit khu mo tir trén xudng gdm ba
bao gébm' thach anh, plagloclas biotit, muscovit, I&p nhw sau: Trén cung la I&6p @At phti mau nau vang,

A ] sphen Xuyén cét Ién hé tAng Thach Khodn trong khu  vang nhat 1&n nhiéu manh vun thach anh, mica va
mo la cac than pegmatit thudc pha 2 phirc hé Tan  mun thuc vat, cd chiéu day trung binh 2,85 m. Tiép
Phuong. Cac than pegmatit nay keo dai theo phwcrng dén 13 I16p kaolin mau trang, trang phot vang 1a san

* Tay Bac—Dong Nam, cam vé Tay Nam voi goc déc  pham phong hdéa hoan toan clia pegmatit, cd chiéu
50+70° va co thanh phar: khoang vét chinh gom thach day trung binh 13 m. Dui cung la lop pegmatit con
anh, felspat, mica, it turm.alin mau den. Két qua tham tuwoi chwa bj phong hda, ran chic mau trdng hdng,
do va tai ligu khai thac chi ra rdng mét cét vo phong quan sat rd tinh thé thach anh, felspat, mica, turmalin.

CONG NGHIEP MG. S5 - 2018 [JE3I




KHOA HOC VA CONG NGHE MO

Ham lwong trung binh cac thanh phan héa hoc co
ban clia kaolin qua ray 0,21 mm bao gém Al,0:=31,55
%; Fe;03=0,74 %; Si0,=53,49 %; Na,0=1,69 %;
K:0=2,60 %; MKN=8,95 %. Chét Iwgng kaolin khu
mé nghién ciru kha tbt, dap (ng yéu cau lam gém, st
theo tiéu chuan hién hanh.

3. Xtr ly mau va cac phu’crng phap phan tich

3.1. X Iy mau

MAu kaolin dwgc lay tai mot sé vét 16 trong khu
virc mé Hang Doi, Thach Khoan, Phd Tho. Mau
kaolin sau dé dwoc tron déu va dugc st dung dé
tach loc & céc c& hat <2 pym theo phwong phap
sang wét va lang cla Cuc Khao sat DPia chét My
[3]. MAu sau khi tach, mét phan duoc sy khd &
nhiét dd 60 'C va dung dé phan tich cac phwong
phap khac nhau.

3.2. Phwong phap phan tich

Td hop cac phuong phap phan tich dwoc st
dung nham xac dinh sw tén tai, dic diém hinh
thai, cau tric, cling nhw d& xac dinh mét sb cac
dac tinh hoa ly cia khoang véat haloysit trong khu
mo nghién ctru bao gbm: phéan tich nhiéuxa tia X
(XRD), quang phé hdng ngoai (FT-IR), kinh hién vi
dién t& quét (SEM-EDS), kinh hién vi dién to
truyén qua (TEM), nhiét khéi lwvgng (TG-DTG) va
phwong phap dang nhiét hdp phu-khi N, (BET).
Cac phuwong phap phan tich dwgc thwe hién tai

Trwdng Pai hoc Moé-Dia chat va cac phong thi

nghiém chlrc nang khac.
4. Két qua nghién cltru
4.1. Két qua phén tich nhiéu xa tia X (XRD)
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H.3. Gidn dé XRD cla mau c6 dj hat <2 um &
diéu kién khac nhau: a - Mau djinh huong; b - Mau
tam ethylen-glycol: ¢ - M&u nung tai 350 °C/30 phut

Gian d6 XRD cho mau ¢6 kich thudc hat <2 pm
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dwéi céc diéu kién khac nhau (méu dinh hwéng, mau
tAm dung dich ethylen-glycol va mau nung dén 350°
trong 30 phut) dwoc thé hién trén hinh H.3. Két qua tai
hinh H.3.a cho thay khoang vat nhém kaolin xuét hién -
trong mAu phéan tich v&i cac peak dac trwng tai 7,40
A, 430 A va 3,57 A. Duoi digu kién tAm dung dich
ethylen-glycol va nung & nhiét do 350 °C trong ';BO
phut cac peak dac tru=ng cho khoang vét kaolin nay
gan nhw khéng thay ddi (H.2.b,c). Sw xuét hién clia
peak tai 10,0 A & diéu kién khé tw nhién dwoc va su’
dich chuyen clia peak nay dén 10,58“A trong diéu
kién tAm dung dich ethylen-glycol duac cho 1a sy thé
hién cla khoang vat halloysite-10 A [7]. Nhu vay,
trong ma&u c6 kich thwdc do hat <2 um cé sy cung ton
tai ctia hén hop khoang vat haloysnt va kaolinit.

4.2. Két qua phén tich tia héng ngoai (FT-IR)

Hinh H.4 thé hién phb héng ngoal (FT=IR) cua
mau c6 c& hat < 2 pym trong dai phd 400+4000 cm
Cac dinh phd & s6 song tai 3696 va 3620 cm’ dac
treng cho do rung kéo dai do bé mét bén trong cua
cac nhém O-H. Sé song xuét hién tai 1640 cm
dwoc cho 1a do cac phan tlr nuéc xen ké trong ciu
tric cla khoang vat haloysit [6]. Lién két S| O dwoc
the hién qua dinh 1112 1031 va 691 cm™. Dai tan
sb séng tai 910 cm ' dwoc gan cho lién ket Al-OH
va tai 796, 754 cm’ ! dac trng cho lién két Al-O-H.
Cac sb song tai 539 va 471.cm” Ian lwet 12 do sw
dao dong cua cac lién két Al-O-Si va Si-O-Si trong
cAu tric. clla khoéang vat haloysit. C6 thé thay rang
phd IR nay gibng v&i két qua nghién clru trede va
chirng té sw ton tai khoang vat haloysit trong méau
c® hat <2 ym cia khu moé nghién clru [2].

P truyén qua (%)

112 1'.910 691 |471
st %

— T

T ' 1
4000 3600 . 3200 2800 2400 2000 1600 1200 BBQ 400

Sd'song (cm™) ;

H.4. Gian dé FT-IR cho méu c6 db hat <2 pm'

4.3. Két qua phan tich dién tir quét (SEM-EDS)

Mau kaolin tw nhién cGa khu md nghién ctru
duwoc lam kho va dem phan tich SEM-EDS. Hinh
anh phan tich SEM dwoc chup dwoi cac do. phdng
dai khac nhau va dwgc thé hién & hinh H.5.A, B, C. .
T nhitng hinh anh SEM nay cho thay trong mau
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phan tich déu cé céac khoang vat dang hinh que
nam chong I&n 1&n nhau tao thanh nhirng iop béng.
Cac khoang vat hinh que cang dwoc thé hién ro
net hon khi chup anh SEM véi d6 phoéng dai Ion
hon. Ngoai ra, két qua phéan tich thanh phan ban
d[thL_ro’ng str dwng dau do EDS trong may SEM
(H.5,D) ghi nhéan sy co mat cac nguyén t6 chinh
trong khoang vat nay gébm Al, Si va O, twong tng
voi €6ng thire héa hoc cla khoang vat nhém kaolin
(Al,Si,05 (OH)4 nH;0). Cac két qua nghién clru

nay 1a nhitng yéu té ré nét chi ra ring su tén tai
ctia khoang vét haloysit hinh que trong khu mo
nghién ctru.

MA&u haloysit khu mé nghién ctru sau khi duoc
tach dén kich thwéc hat <2 pm cling duoc tién
hanh phan tich SEM. Két qua cho thay rdng murc
do tap trung va do tinh khiét ctia cac khoang vat
haloysit tang 1&én rd nét (H.6). Diéu nay ching td
haloysit ton tai la nhirtng khoang vat cé kich thwéc
nhd trong khu mé nghién ciru.

,,,,, Nguyén tr
(%) (%)
1‘2_" 0 50,28 63,64
Al 24.65 18,51
o Al Si 24.81 17.88
: g 0.8 Si
a
f <4
=3
E O
o
0.44
0.0 : N =
1 2 3 4 5
. 0 kY 3 ; Kev
: H.5. Hinh anh phan tich SEM va gian dé EDS (D) ctia mau gdc tw nhién:

A - D¢ phong dai 1200%; B - B6 phong dai 2500x; C - B6 phéng dai 5000x

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

*ét qua phan tich TEM cho mau haloysit khu mé
ngh;en clru theo mire d6 |'hdng dai khac nhau dwoc
thé hién & hinh H. 7. Cac |nh anh cho thay haloysit
c6 cAu tric dang bng voi cniéu dai cac ong haloysit

kha da dang, tr 200300 nm dén trén 1000 nm.
Buwéng kinh ngoai clia cac éng haloysit co kich
thwde trung binh 100+150 nm. Céc dac diém nay
cho thay haloysit khu mo nghién clru kha twong
dong véi haloysit dac trung trén the g|0| [1 1].
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H.7. Hinh &nh phan tich TEM ctia mau c6 dé hat <2 um: A - B phong dar 10600x; B - Do phong d’ai 39800x

3.5. Mot sé két qua phan tich khéi Iwong
nhiét (TG-DTG)

Hinh H.8 th& hién dwong cong nhiét trong
lvong (TG) va dwong dao ham cgia n6 (DTG) dbi
v&i mau haloysit co dd hat <2 pym. Tlr dwong cong
TG-DTG c6 thé nhan thay rang c6 hai qua trinh
giam khéi lwgng ré nét xay ra khi nhiét do dat
90,5 °C va 510,2 °C. Twong &ng v&i cac nhiét do
trén 1a khéi lwong bj mat 1a 0,58 % va 12,3 %.
Khéi lwgng gidam dau tién (0,58 %) la do khoi
lrong nuwée ton tai trong mau bi mét di trong qua
trinh nhiét d6 tang. Khéi lwong giam tiép theo
(12,3 %) la do qua trinh khr nwéc trong cac céu
triic cla nhém aluminol cta khoang vat haloysit.
Két qua phan tich nhiét lwong dbi véi haloysit khu
mé nghién clru déu phu hop voi két quéd nghién

m CONG NGHIEP M0. SO 5 - 2018

ctru haloysit tren thé glon [8].

3.6. Mot sé két qua phén t.'ch dé réng.va
dién tich bé mat (Sger)

E)uong dang nhiét hap. phu- khw hap phu cua
mau haloysit c6 do hat <2 pm (H.9.A) thé hién
kiéu két hop H va I voi vong tré H3,1dac trung
cho vat lidu c6 clu tric mao quan trung binh
[10]. Dién tich bé mét clia cac haloy5|t trong-mau
(Sger) dwgc xac dinh la 21,08 m %lg, kha, twong
dong v&i dién tich bé mét cla haloysit khur viee.
Hinh H.9.B thé hién dwong phan bo-kich thuoc
mao quan cula khoéng vat haloysit khu mo
nghién ctru. Két qua cho thay haloysit khu mé co
duwong kinh trong clia cac éng haloysit phan bd
chd yéu & kich thwéc 4,5 nm, it hon la cac
dwdng kinh 9, 14 va 25 nm.
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4. Két lugn
., Trong khu md Hang Do, Thach Khoan, Pha Tho

- ton tai khoang vat haloysit dang 6ng. Cac khoang

vat haloysit nay c6 kich thwéc nhé va tap trung chd
yeu trong d6 hat <2 um. Chiéu dai cac éng haloysit
tu’,,200—300 nm dén trén 1000 nm va dwédng kinh
ngoal ctia’6ng trung binh 100+150 nm. Dién tich bé
mat clla cac haloysﬁ duoc xac dinh 12 21,08 mzlg va

y dubng kinh trong clia cac éng haloysit phan bé chi

yeu & kich thudc 4,5 nm. Cac dac diém nay cho
thdy haloysit khu mo nghién clru kha twong dong

" vOP haloysit d&c treng trén thé gIO’I Két qua dat

duoc gép phan lam sing t6 dac diém khoang vat
trong khu mé va mé ra nhirng dinh hwéng (rng dung
m&i cho loai nguyén lidu k hoang nay.

5. Kién nghij

T nhirng ket qua nghién ctru trén day, ching
t6i rat ra mot s6 két luan nhw sau:

> Nghlen ctru quy trinh tuyén nham nang cao
do tinh khiét va do thu hoi haloysit khu ma;

» Can co6 thém nhiing phan tich toan dién dé lam
ré hon dac tinh cla haloysit khu vire nghién cwu

» Nghién ctru s dung haloysit dang ong khu
VG nghlen clru vao nhirng trng dung cu thé, co
hiéu qua, tir 46 cé thé dwa vao thuc té san xuat.0l

Loi cam on: Két qua nghién cru cla bai bao
dugc hoan thanh tr sy hd tro' kinh phi cia dé tai
nghién ciru cap B6 Gido duc va Pao tao, masé

T17-10.
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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-
desorption - isotherms. XRD and FT-IR
showed that halloysite (10 A and 7A basal
spacing) and kaolinite coexist in sample of |
size fractions <2 pm. SEM and TEM analyses |

. showed that the halloysites have bollow |

| 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 j

. using this natural resource effectively.

DANH GIA TIEM NANG...

(Ttep theo trang 48) I

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 |
has contributed to the economic restructuring fowards | i
the direction of industrialization and modemization, |

which integrate with the development trend |
of the whole country. In the upcoming yezrs, |

in order to meet the increasing demand for | J
minerals for construction in the area, we have i
" 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 constructton

with the total reserve of 238.74 million m”. ’



