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TOM TAT

Nhiéu cong tac dia chét tim kiém, tham do cling nhu khai thac khoang san kaolin tai khu vuc
Thach Khoan, Phii Tho di duoc thuc hién. Tuy nhién, cac tai liéu nghién ctru vé dic diém khoang
vat haloysit ton tai trong cac d6i phong héa cac than pegmatit thudc phtrc hé Tan Phuong con han
ché. Trong bai bao, t6 hop cac phuong phap phan tich XRD, SEM-EDS, TEM, BET duoc tién
hanh hé théng nham xac dinh sy ton tai, danh gia dic diém phan bd, cac tinh chat hoa Iy cua
haloysit. Két qua nghién ctru cho thay haloysit tai day c6 dang ong, phan bb phd bién trong déi
phong hoa pegmatit. Theo chidu thing dtng tir trén xudng dudi cua doi phong hoa, cac haloysit co
kich thudc chiéu dai dng ting dan nhung dudng kich ngoai cta dng c6 xu hudng ting 1én. Cac tinh
chat hoa 1y co ban cua hai dang haloysit nay kha tuong dong véi haloysit da dwoc nghién ctru trén
thé gidi. Két qua dat dugce gdp phan lam sang t6 dic diém khoang vat trong ving nghién ctru va mo
ra nhiing dinh huéng img dung maéi cho loai nguyén liéu khoang nay.

Twr khoa: Khoang vat, haloysit, kaolinit, cAu trac dang 6ng, Thach Khoan.
1. GIOI THIEU

Haloysit 1a khoang vt thudc nhom kaolin c¢6 cong thic hdéa hoc khi ngdm nude la
Al3Si,05(0H)4.2H,0 (v6i khoang cach d = 10 A) va khi ¢ dang khtr nudc la Al,Si;Os(OH)s
(khoang cach d =7 A). Haloysit ton tai duoi nhiéu dang hinh thai khac nhau nhu dang 6ng, dang
cau va dang 16p. Tuy nhién, haloysit dang dng duoc cho 1a phd bién nhat. Kich thudc cia khoang
vat haloysit dang éng dién hinh dugc xac dinh c6 duong kinh ngoai 30-50 nanomet (nm), dudong
kinh trong 1-30nm va chiéu dai trung binh tir 100-2000 nm [1]. Trude day, haloysit cung véi cac
khoang vat khac cua nhém kaolin chu yéu duoc khai thac vo1 myc dich lam goém su. Tuy nhién,
nhiing ndm gan day, do c6 nhirng dac tinh uu viét nhu cAu tric dang 6 ong, khong doc, do bén co hoc
caova c6 gia thanh ré hon so v&i nano carbon dang dng, nén haloysit duoc cac nha khoa hoc quan
tdm va 4p dung nhiéu trong cac linh vuc tng dung khac nhau. Trén thuc té, tuy vao dic diém
khoéang vat, chat lugng, ciing nhu tinh 1y hoa ciia timg loai haloysit dbi véi timg khu mé khac nhau
thi viéc s dung chung cho nhiing myc dich khac nhau. Cac linh vyc str dung haloysit dang éng bao
gdm nhu trong duoc pham y hoc, thuc pham vt lidu cao cap, nong nghiép, méi truong [2]. O Viét
Nam, nhiéu khu vue ¢o tlem nang 16n vé khoang san kaolin va ciing c¢6 nhiéu cong trinh nghién cuu
vé loai hinh ngudn gdc, tiém ning, chét lugng cta kaolin. Tuy nhién, cac tai liéu nghién ciru vé su
phan bd, dic diém khoang vat haloysit dang 4ng con han ché. Viéc xac dinh sy ton tai cua khoang
vat haloysit, sur phan bd va dic diém chit luong cia chiung s& gop phan mo ra nhimg ng dung c6
gia tri kinh té cao ddi véi loai nguyén liéu khoang nay. Trong bai bao nay, t6 hop cac phuong phap
phan tich duoc sir dung nham xac dinh sy ton tai, dic diém phan b, cac tinh chit hoa 1y co ban cta
haloysit khu vic Thach Khoan, Phti Tho.
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2. PHUONG PHAP
2.1. LAy va xir ly miu

Cac mau kaolin duogc 14y tai cac vét 16 phong hoa tir cac than pegmatit cua phtc hé Tan
Phuong (y:PRtp) trong khu vue Thach Khoan, Phu Tho. Tai moong khai thac, cac mau duogc lay tir
trén xudng dudi theo chiéu thang dung. Dya theo cac dac diém ngoai thyc dia, chia mau thanh ba
tang, trong do6 hai ting c6 sy khac biét rd rét 13 tAng dudi cing va tang trén cung. Cac mau kaolin
sau d6 duoc tron déu va duoc st dung dé tach loc & cac ¢& hat <2 um theo phuong phap sang udt
va lang. Mau sau khi tach, mot phan duogc siy kho ¢ nhiét d6 60°C va dung dé phan tich dic trung
hoa 1y bang cac phuwong phéap khac nhau.

2.2. Phwong phap phan tich

T hop cac phuong phap phén tich dugc st bao gom nhiéu xa tia X (XRD), kinh hién vi dién
tr quét (SEM-EDS), kinh hién vi dién tir truyén qua (TEM) va xé4c dinh dién tich bé mat riéng theo
Brunauer, Emmett va Teller (BET).

H: haloysit; K: kaolin H: haloysit; K: kaolin
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Hinh 1.Gidn d6 XRD cuia mdu cé d¢ hat Hinh 2. Gidn d6 XRD cia mdu cé dé hat <
< 2um. Mdu dinh hwéng (a); Mau tam ethylen- 2 um, tang trén (Hal-T) va tang diwdi (Hal-
glycol (b); Mdu nung dén 350 T (c). D).(H: Haloysit; K: Kaolinit; Q: Thach anh).

3. KET QUA VA THAO LUAN
3.1. Két qua phan tich nhiéu xa tia X (XRD)

Phén tich XRD cac mau tai cac vét 16 déu cho cac két qua twong ty nhau (Hinh 1). Gian do
XRD cho thiy khoang vt nhom kaolin xuat hién trong mau phén tich v&i cac dinh dic trung tai
vi tri géc nhidu xa 20 ~ 7,42 A, 4,44 A va 3,59 A. Dudi diéu kién tim dung dich ethylen-glycol
va nung ¢ nhiét do 350 °C trong 30 phut cac dinh dac trung cho khoang vét kaolin nay gan nhu
khong thay d6i (H.1b,c). Sy xuat hién cia dinh tai 10,0 A & diéu kién kho tu nhién duoc va su
dich chuyén caa dinh nay dén 10,6 A trong diéu kién tim dung dich ethylen-glycol dugc cho la sy
thé hién cua khoang vat halloysit-10 A [3]. Nhu vay, trong mau c6 kichthudc do hat <2 pm co su
cling ton tai ciia khoang vat haloysit. Két qua phan tich XRD cho miu kaolin ting trén va tang duéi
theo chiéu thang dung trong mot moong khai thac dugc thé hién ¢ Hinh 2. Két qua ciing cho thiy
rang haloysit ciing déu ton tai tir trén xudng dudi theo chidu thang dung, tuy nhién muc do tinh
khiét co thé c6 sy khac nhau nhat dinh (Hinh 2).
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Hinh 3. Két qua phan tich SEM-EDS haloysit Thach Khodn, Phii Tho.
3.2. Két qua phan tich SEM-EDS

Hinh anh phan tich SEM dugc chup cho mau kaolin sdy kho cho thay trong mau phan tich déu
c6 cac khoang vat dang hinh que nam chong 13n 1én nhau tao thanh nhimg 16p bong (Hinh 3). Ngoai
ra, két qua phan tich thanh phan ban dinh lugng st dung dau do EDS trong may SEM ghi nhan su
c6 mit cac nguyén t6 chinh trong khoang vat ndy gdbm Al, Si va O, twong tng v6i cong thirc hoa
hoc ctia khoang vt nhom kaolin (Al;Si;O5(OH)s.nH,0). Cac két qua nghién ctru ndy 1a nhimg yéu
t6 rd nét chi ra rang su ton tai ciia khoang vat haloysit hinh que trong khu vuc nghién ctru.

3.3. Két qua phan tich TEM

Két qua phéan tich TEM dbi vé6i haloysit & tang trén va tang dudi trong mot moong khai thac
thé hién Hinh 4. Hinh anh chi ra réng theo chiéu thang dung, ton tai hai _dang haloysit hinh éng co
kich thudc khac nhau. Haloysit tang dudi c6 do dai 16n hon haloysit & tang trén. Tuy nhién dudong
kinh cua ong haloysit ting trén lai to hon haloysit tang duéi. Diéu ndy co thé do cac tic nhan phong
hoéa tai cac ting phong hoa khac nhau dd anh hudng dén qua trinh hinh thanh haloysit. Két qua do
va tinh toan chi ra ring haloysit ngan trong tang trén chu yéu ¢ d¢ dai tir 250 dén 750 nm, chiém
47,2 % tong s6 haloysit trong mau. Trong khi d0, cac haloysit dai trong ting dudi chiém 69,9 % véi
d6 dai tir 750 dén 1250 nm. Ngoai ra, cic haloysit ngin c6 dudng kinh ngoai > 100 nm chiém
79,1% trong mau tang trén va haloysit dai voi dudng kinh ngoai 50-100 nm chiém 74.2 % trong
mau tang dudi.

Hinh 4. Hinh anh TEM cua
haloysit tang trén, Hal-T (A,
Ay) va haloysit tang duwdi,
Hal-D (B, By). Hinh A, B -
thuoce ti 1é 500 nm; Hinh A,
Bi- thuoc ti lé la 100 nm.
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3.4. Két qua phan tich dién tich bé mit va d¢ rong

Puong dang nhiét hip phu - khu hap phu nito cua 0124
mau haloysit c6 d6 hat < 2um trong tang trén va tang
dudi déu thé hién kiéu két hop II va III v6i vong tré H3,
dic trung cho vt liéu c¢6 céu tric mao quan trung binh
[4]. Dién tich bé mit (Sger) cua cic haloy51t trong rnau
ting trén dugc xac dinh 1a 15,7434 m /g va trong tang
dudi 1a 22,0211 m /g. Cac két qua nay kha twong dong
v6i dién tich bé mit cta haloysit trong cac mo trén thé
gidi [5,6]. Hinh 5 thé hién duong phan bd kich thudce
mao quan cua khoang vat haloysit khu mo nghién cuou. 0.00 S
Két qua cho thay haloysit khu mo6 c6 duong kinh trong ? ':,or.; :,ia:;tef(:nmzf -
ctia cac 6ng haloysit phan bd cha yéu & kich thude 4,3 Hinh 5. Puong phan bé kich thuée
nm, it hon 1a cac duong kinh 9,2; 10,7 va 13,5 nm. mao quan cua khoang vat haloysit.
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4. KET LUAN

Céc két qua nghién ctru haloysit khu vyc Thach Khoan, Pht Tho d3 chi ra rang;

- Khoang vat haloysit dang dng ton tai kha phd bién trong cac ting phong hoa cta cac than
pegmatit phirc hé Tan Phuong.

- Theo chiéu thing dung cua déi phong hoa pegmatit, t(‘)n tai hai dang haloysit c6 dac tinh co
ban khac nhau. Haloysit dai ¢6 chiéu dai ong 16n hon (chu yeu tir 750 dén 1250 nm) phan bb chu
yéu tang phong hoa dudi. Haloysit ngan c6 chiéu dai dng ngin hon (chu yeu tir 250 dén 750 nm)
phan b6 cha yéu ¢ tang phong hoa trén. Tuy nhién, duong kinh ngoai ciia 6ng haloysit ngan (>
100nm) lai 16n hon cua haloysit dai (50-100 nm).

- Dién tich bé mit (Sger) ciia cac haloysit trong mau tang’trén dugc xdc dinh 1a 15,7434 m?/g
va trong tAng dudi 1a 22,0211 m?/g. Buong kinh trong cta cac éng haloysit phan b6 chu yéu ¢ kich
thudce 4,3 nm, it hon 1a cac duong kinh 9,2; 10,7 va 13,5 nm. Cac két qua nay kha twong dong voi
dién tich bé mat cua haloysit trong cdc mo trén thé gioi.
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ABSTRACT

A lot of geological work of prospecting, exploring as well as exploiting kaolin in the Thach
Khoan, Phu Tho have been carried out. However, documents about the characteristics of haloysite
mineral existing in weathering zones of pegmatite bodies of Tan Phuong complex are still limited.
In this paper, different analyses such as X-ray diffraction (XRD), scanning electron microscopy-
Energy Dispersive X-Ray Spectroscopy (SEM-EDS), transmission electron microscopy (TEM) and
N, absorption-desorption isotherms were used to study the distribution, characteristics of halloysite
in the Thach Khoan area. Results indicated that halloysite mineral distribute commonly in size
fractions < 2 um in the weathered pegmatites in the study area. From the top to bottom of the
weathering profile, it is found that two types of halloysite have been existing: The long halloysites
in the lower part and the short halloysite in the upper part. The basic physio-chemical properties of
these halloysites are quite similar to those of halloysites that have been studies in the world. This
information is useful for the understanding of characteristics of minerals, general phys-chem
properties of halloysite in Thach Khoan area as well as its effectively application.

Key words: Halloysite, nanotube, pegmatite, Thach Khoan.
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