33(4), 625-634

Tap chi CAC KHOA HOC VE TRAI PAT

12-2011

DAC PIEM KHOANG VAT QUANG TALC
MO THU NGAC, TINH PHU THO

DAO DUY ANH', HOANG THI MINH THAO?
Email: anhddao@vimluki.com.vn
"Vién Khoa hoc va Cong nghé M6 - Luyén kim - B Cong thuong
2Trming Pai hoc Khoa hoc Tu nhién - Pai hoc Quéc gia Ha Noi
Ngay nhan bai: 6 - 6 - 2011

1. Mé dau

Talc 1a mot silicat 16p c6 nhiéu tinh chat dic
biét vé quang hoc (do tréng), nhiét (chiu nhiét, on
dinh nhiét), hoa hoc (d¢ tinh khiét, d6 tro, ai luc
véi cac chét hitu co) va vat ly (kich thuéc hat, do
min, két ciu dang tAm, ty trong). Vi vdy, né duoc
tmg dung trong nhiéu nganh cong nghiép khac
nhau nhu gém su, son, gie“iy, vat liéu lgp, chét déo,
my phim va dugc pham... [2, 4, 6, 31]. Mdi linh
vuc tmg dung yéu cdu talc v6i chit luong va cac
dac tinh cong nghé¢ khac nhau.

O Viét Nam da phat hién nhiéu mo va diém
quang talc vdi quy moé nho [29, 30]. Trong d6, nam
1986 - 1989, doan Pia chit 301 tim kiém talc ty 1&
1:50.000 vung Ngoc Lap - Ta Phu trén dién tich
800 km” di x4c dinh 3 mo co gia tri cong nghiép la
Minh Tan (huyén Thanh Son, tinh Phu Tho), Thu
Ngac va My Thuan (huyén Téan Son, tinh Phu
Tho). Duya vao s6 liéu tim kiém chi tiét hoa & ty 18
1:10.000 da tinh toan duwgc moé Thu Ngac co trit
lwong cip 333 va tai nguyén cap 334a (theo phan
cép cii 1a C, va P,) khoang 662 ngan tin va 1,8
triéu tin (tinh cho 5 than quing c6 gia tri cong
nghiép) [17].

Hién nay di c6 nhiéu doanh nghiép ¢ Viét Nam
khai thic quing talc va ché bién thanh cic san
pham phuc vu nhu ciu trong nudc ciing nhu xuat
khau. Tuy nhién, cdc cong viéc ndy van chi dimg
lai & mirc d6 khai thac chon loc va nghién tho; diéu
nay di lam giam gia tri cia san pham bot talc
Viét Nam.

Vi vdy, voi muc tiéu gop phan phat trién cac
nghién ctru khoa hoc va tng dung vé talc, nghién
ctru nay su dung cac phuong phéap phan tich hién
dai lam sang t6 dic diém cac khoang vat trong
thanh tao talc mé Thu Ngac, Phu Tho. Pic biét,
hinh thai va thanh phan hoa hoc cdu tric cua
khoang vat talc s& dugc trinh bay chi tiét. Két qua
ctia nghién ciru c¢6 thé 1am co sé cho viée lwa chon
phuong phap thich hop dé tuyén talc nhdm thu hoi
tinh quing véi chét lugng cao ciing nhu danh gia
tiém ning tng dung cta talc Thu Ngac trong cac
nganh cong nghi¢p khac nhau.

2. Khai quat dic diém dia chit

Mo talc Thu Ngac, huyén Thanh Son, tinh
Pht Tho nam trén dién tich khoang 9km?, gidi han
boi toa do 21°1244-21°16°01° vy do Bic va
105°0102°-105°04 02 kinh d6 DBong (hink 1) [17].

Ving nghién ctru bao gdm cac thanh tao ciia hé
tang Sudi Chiéng (PR, sc), Bén Khé (s-O; bk),
Sinh Vinh (Os-S sv), B6 Hiéng (S, bh) va hé¢ B¢ T
khong phan chia cling nhu cac phuc hé magma
xam nhap Bao Ha (PR, bh), Ban Ngam (yPZ, bn)
va Ba Vi (ovT, bv). Cac thanh tao chu yéu 16 thanh
cac dai kéo dai theo hudng tiy bic - dong nam
(TB-BN) va lién quan chit ché véi hé thong dut
gdy theo hudng nay.

Thanh tao cia hé ting Sudi Chiéng (PR, sc) 10
phéan phia tay nam khu vuc nghién ctru, bao gom ca
phan hé tang dudi (PR, scl) va phan hé tang trén
(PR, sc;). Phan hé ting dudi bao gom cac
da gneis biotit xen 16p mong quartzit, quartzit
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magnetit; it hon 1a cac da gneis hai mica, gneis
amphibol. Phin hé ting trén bao gdm gneis biotit,
da phién thach anh mica. Trong dién 1§ ctia hé t?lng
Sudi Chiéng, doc theo cac dut giy c6 cac dién 16

nho magma xam nhdp thudc cac phic hé Bao Ha
(PR, bh) véi thanh phan gabro va amphibolit; va
phirc hé Ban Ngam (yPZ, bn) la cac da granit giau
microlin mau hdng, granit biotit.

CHU GIAI

Q| Trdm tich D¢ Tir
BERE phic hé Ba Vi

s, bh | Hé ting Bo Hiéng
B2 rhic hé Ban Ngam

Hé ting Sinh vinh,
phin hé ting duéi
Hé téng Bén Khé,
phin h¢ t&ng trén
Hé tang Bén Khé,
phan hé ting dudi

m Phire hé Bao Ha

Hé téing Sudi Chiéng,
phén hé ting trén

Hé ting Sudi Chiéng,
phin hé ting dudi

| Ranh gi6i dja chét

Dint gy

Than quing talc va s6 hiéu

Hinh 1. So db dia chat viing mé talc Thu Ngac, huyén Tan Son, tinh Phua Tho (theo [26])

Dién 16 cua hé tﬁng Bén Khé (¢-0, bk) trong
khu vuc nghién ctru ciing kha 16n, gdm phan hé
tang dudi (e-O; bk;) va phan hé tang trén (e-O,
bk;). Phan hé ting dudi bao gdm da phién sericit,
bot két, quartzit, da voi sét, bot két voi; con phan
hé tang trén la quartzit, d4 phién sét, sét voi va bot
két voi.

Trong ving nghién ctru con c¢6 dién 1 nho cla
hé tang Sinh Vinh (Os-S sv), thuéc phan phan hé
tang dudi va hé ting B6 Hiéng (S, bh). Phan hé
tang Sinh Vinh c6 quan hé kién tao v6i hé tang Bén
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Khé gdm cudi két, cat két, bot két voi. Hé ting B
Hiéng (S, bh) gdm da phién sét, d4 sét voi, thdu
kinh d4 voi, da phién sét than. Mot khdi nho xam
nhap thudc phicc hé¢ Ba Vi (ovT, bv) voi thanh
phin dunit, peridotit, gabrodiabas ciing c6 mit
trong khu vuc nghién ciru, thugc dién 16 cua hé
tang B6 Hiéng. Thanh tao Dé Tir khong phan chia
ndm rai rac bao g6m tang, cudi soi, cat, sét.

Tai mo Thu Ngac da phat hién dugc 8 than
quang talc (TQ.1 - TQ.8), trong d6 c6 5 than quang
c6 gia tri cong nghiép (TQ.1 - TQ.5). Céc than



quang dang via, dang thau kinh, dai 500 - 1000m,
kéo dai theo phuong TB - BN, chiéu day 2 - 10m,
cdm nghiéng vai goc ddc 60 - 70°, chiéu sau chwa
xac dinh.

3. Miu va phuwong phap nghién ciru
3.1. Méu nghién ciru

Mau nghién ctru dugc thu thap tir 5 than quing
co gia tr1 cong nghiép (TQ.1 - TQ.5). Quan sat
bang mét thuong cho thiy cac than quang kha glau
talc; talc co cau tao phan phién, mau tring, tring
duc, d6i khi tring ph6t hdng, ph6t vang. Hai than
quang 1 va 2, quang da bi phong hdéa manh; con ba
than quang 3, 4 va 5 quang chua bi phong hoda.

Mau nghién ctru duoc iy dai dién tr miu thu
thap tai 2 dén 3 tuyén ddi voi mdi than quing; mdi
tuyén ldy tir 15 dén 30kg mau, sau d6 gia cong so
bd va ray qua rdy Scm. Nghién ctru chia ra lam hai
loai mau quing talc khac nhau: (1) Mau 1 - quing
talc trong d6i phong hoa, dai dién cho than quang 1
va 2; (2) MAu 2 - quing talc trong da gdc, chua bi
phong hoa, dai dién cho than quang 3,4 va 5.

3.2. Quang phé hip phu nguyén tir

Thanh phan héa hoc quing talc dwoc phan tich
bang thiét bj quang phé hip phu nguyén tir
Shimadzu AA 6501 S. Phuong phép phén tich
TCN. 06-11 PTH/94; TCN. 011 HTNT/94, 36 nhay
phuong phap 107 %.

3.3. Nhiéu xa tia X (XRD)

Nghién ctru tién hanh ddi v6i miu bot khong
dinh huéng. Nghién cuu tién hanh trén may DS -
Advanced, sir dung btrc xa Cu(Ka, ,). Céc thong $6
cai dt bao gdm hiéu dién thé 40 kV, dong dién 30
mA budc nhdy 0,015° 2@, thoi gian ngung 0,3
gidy, va pham vi quét 5-55° 2@. Phuong phap phan
tich QT KV. RG/08. Céac gia tri d thu dugc dugc
dbi chiéu v6i hé théng dir lieu ICDD/ICPDS dé
xac dinh cac khoang vat [12, 13].

3.4. Kinh hién vi di¢n tir truyén qua dg phén gidi

cao (HR-TEM)

Kinh hién vi dién tir truyén qua do phan giai
cao (high resolution - transmission electron
microscope) tich hop voi hé théng phan tich
nguyén t6 bang ning luong tan xa tia X (energy-
dispersive X-ray/ EDX) da dugc ap dung dé nghién
ctru hinh thai, vi cdu truc va thanh phén héa hoc
timg hat khoang vat riéng r& trong mau thu thap

duoc. Pé chuin bi cho phén tich, mau duogc léy
mot lwong nho dai dién va phén tan trong nudc cAt
(st dung hd trg bang bé lic siéu 4m). Dung dich
chura céc hat khoang vat véi kich ¢ khoang <2um
duoc phun Ién ludi déng (Cu) chuyén dung va lam
khé trong may lam khoé chan khong. Hé théng may
HR-TEM FEI Tecnai F30 st dung sing phat xa
truong (field emission gun) két hop voi hé théng
tan xa tia X va hai camera quét cham tich dién kép
duogc st dung cho phan tich nay tai PHTH Mainz -
CHLB Durc. Hé théng sir dung hiéu dién thé gia toc
300kV, soi dot LaBs, 6 phan giai diém 1a 0,18nm.

Céc két qua phan tich thanh phin hoa hoc cua
cac hat khoang vat sau d6 dwoc xir 1y bing cong cu
phin mém cta nhém Kasbohm [14]. Cong cu nay
dac biét hitu hi€u khi cho phép tinh toan chinh xac
cong thtc cac khoang vat vo6i thanh phin ion céac
16p tir dién, bat dién, va 16p xen gilta; day 1a cac
thong sb rat quan trong dé phan dinh o cac
khoang vat khac nhau trong cung mdt nhém hodc
phu nhém.

4. Thanh phin héa hoc va khoang vit
4.1. Thanh phan héa hoc qudng talc

Thanh phan héa hoc hai loai quiing talc (quang
bi phong héa va quang gbc) duoc trinh bay trong
bang 1. Két qua phan tich cho thdy, ngoai SiO, va
MgO 1a cac thanh phan hoa hoc ciia khoang vét
talc, con c6 cac thanh phﬁn khac nhu Al,Os, Fe,O4
v6i ham luong dang ké (> 1%); ciing nhu cac thanh
phan kiém va kiém thd v6i ham luong nho. Piéu
d6 cho thiy, ngoai khoang vat talc, quang con chua
mdt ham lugng nhét dinh cac khoang véat khéc.

Bang 1. Thanh phan héa hoc quéng talc mé Thu Ngac,

Phu Tho

Ham S|02 A|203 MgO F6203 CaO Kzo NaZO
lwong (%) (%) (%) (%) (%) (%) (%)
Q;ggg 5424 734 1745 129 155 019 0,32
Quang
bi 6454 589 1470 129 044 024 008
phong
hoa
(7] 9816* 24,39+ 2,59+ 0,03+

61,48 2783 481 0,99

So sanh thanh phﬁn héa hoc cua hai loai quang
cling cho thiy trong than quang phong hoéa c6 ham
lu(mg SiO, cao hon va ham lugng MgO, A1203
thdp hon. Nhu vy, c6 thé so luge danh gia rang
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than quang phong héa nghéo talc hon so véi than
quang goc.

4.2. Thanh phan khodng vit quéng talc

Két qua phan tich XRD ¢ ca miu quing bi
phong hoa va quing gdc déu cho thiy sy c6 mat
cua cac khoang vat talc, chlorit, kaolinit, thach anh.
Hinh 2 cho thiy d6i v6i mau quing talc phong hoa
¢6 ¢& hat -0,10 + 0,035mm thi mau hau nhu chi c6
mat khoang vat talc, cac khoang vat khac nhu
chlorit va thach anh chi chiém mdt lugng nho. Két

2

qué phan tich XRD ciing cho thiy trong quing gdc,
talc giau hon so véi quing da bi phong hoa. Két
qua nay phu hop véi phan tich thanh phan hoa hoc.

Str dung phuong phap phan tich HR-TEM, &
kich thudc hat <2um, ngoai khoang vat chinh la
talc, thi cac khoang vat khéc 1a halloysit, thach anh,
hematit, anatas ciing dugc tim théy. Bén canh do,
khoang vat xac dinh 1a kaolinit thong qua két qua
XRD dugc xac dinh chinh xac 1a sét xen 16p
kaolinit/di-vermiculit/montmorillonit.

Tale,
G937 A

Curérng dd (Cps)

L

< Chlorit,
1417 A

' (

A

Talc,
Vam7 A

Chiarit,
T.08 A

I
| R S—

Thach anh,||
334A

iV

Tale,
3124

Tale,
1.86 A

t
- Jt.

SEL

E—‘-ﬁc ohidu xa °20
Hinh 2. Gian @& nhiéu xa tia X ctia quang talc phong héa (-0,10 +0,035mm)

5. Pic diém chi tiét khoang vit talc Thu Ngac
va cac khoang vit di cung

5.1. Tong quan vé dic diém khodng vit talc

Talc 1a mét khoang vat silicat 16p cua magie, co
cong thuc Iy twong 1a Mg;Si40,¢(OH),. CAu tric cta
talc bao gdm 16p bat dién magie lién két kep giita
hai 16p t& dién silic (hinh 3) [6] (xem thém [28]).
Thay thé dong hinh trong cdu truc tinh thé talc c6
thé bao gdm Fe*', Fe’", Al, F va it hon 1a Mn, Ti,
Cr,Ni,NavaK/[l,3,7, 10, 18, 19, 22].

Q=0 (Q=SharedO * =Si

o=Mg

Hinh 3. CAu trdc khoang vat talc (theo [6])
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Talc chii yéu két tinh trong hé ba nghiéng (bao
gdm gia mot nghiéng) [23, 25, 33]. Mic du talc
duoc cho rang co truong hop két tinh trong hé mot
nghiéng [9] nhung nhiing nghién ctru sau trén cung
mau talc nay lai cho ring n6 thudc loai ba nghiéng
[25] hoic 1a ¢6 thé c6 dang két kinh hé mot nghiéng
trong cac truong hop dac biét [33]. V& hinh thai, talc
¢6 thé c6 dang tAm, dang hinh di thuong
(xenomorphic), dang hat, dang sg¢i (hinh 4) [20].

~
=

i

Hinh 4. Talc dwéi kinh hién vi dién t& quét (ngudn: [2])

Bing phuong phap phén tich XRD, talc ¢6 thé
duoc xac dinh dya vao 3 phiéu (sb 13-558, 19-770
va 29-1493) trong ngan hang dir li¢u JCPDS [12,
13] véi cac bo 3 gia tri dinh nhiu xa dic trung 1a



9,34; 4,66; 1,53; 9,35; 4,59, 1,53; 9,31; 4,55; 1,52.
Tuy nhién, do khong c6 dién tich 16p (hay dién tich
16p bang 0) va khong co ion & 16p xen giira nén sy
lién két giita cac 10p céu trac cia khoang vt talc
chi dua vao luc lién két “van der Waals” rét yéu
[6]. Dé giam thiéu ti da lyc day giira cac don vi
céu trac, 16p ké can thuong duoc dich chuyén di
mot khoang cach b/3 va vi vy 16p tir dién khong
bao gid nam chdng khit 1én 16p tir dién cua don vi
céu trac ké can né [15, 33]. Thuong 14 luc lién két
quéa yéu dé cé thé giit cac 16p & vi tri chudn. Do
vdy, cdu tric cia khoang vat talc trong ty nhién
thuong bi mét trat ty (disorder) véi cac muc do
khac nhau, dan dén su sai 1éch gié tri dinh nhidu xa
so vOi gia tri chudn cua tinh thé hoan hao. Hon
nita, néu chi dua vao phan tich XRD dé xac dinh
khoang vat thi talc rat d& bi nhidm lan voi
pyrophyllit va nguoc lai. Vi vdy, thuong phai co
nghién ctru thanh phan hoa hoc bé trg.

5.2. Dic diém khodng vt talc Thu Ngac

Trong gian db nhiéu xa tia X cia talc Thu Ngac
¢6 thé quan sat thiy rd 4 dinh nhidu xa cua talc 1a
9,37A; 4,67A; 3,12A; 1,86A (do pham vi quét hep,
biéu dd khong thé hién dinh nhiéu xa ~1,53A)
(hinh 2). Pbi sanh véi bo cac gia tri nhidu xa chuén
cta talc, co thé thay rang cac gia tri nay phu hop
nhung c6 sai 1éch so voi gia tri chuan. Piéu nay co
thé do su khac biét cua tinh thé talc thuc t& & mo
Thu Ngac so v6i tinh thé talc hoan hao nhu da thao
luin & trén.

V& mit hinh thai, duéi HR-TEM, khoang vat
talc trong quiang Thu Ngac c6 dang tim (hink 5) va
dang hinh di thuong (hinh 6) - day ciing la cac
dang hinh thai thuong gip nhat cua talc [11].

EDX0Z

* | mantmarilionit
]

Al

Hinh 5. Talc dang tdm

TS

Hinh 6. Talc dang hinh di thwong

Thanh phﬁn héa hoc ciu tric khoang vat talc
Thu Ngac, nghién ctru bing phuong phap TEM-
EDX cho cong thirc trung binh nhu sau:

Talc trong quing gc:
(Mgs 73Fe”" 5 17F e 0,03A10,04) (Si3.98Al0,02) O10(OH),
Talc trong quéng bi phong hoa:
(Mg2,69Fe2+0,00F33+0,18A10,08) (Si3,86Alo,14) O19(OH),

Két qua trén cho thy, trong ciu trac tinh thé
ctia khoang vét talc Thu Ngac, c6 sy thay thé dong
hinh dang ké cua Fe va it hon 1a Al cho Mg trong
16p bat dién; 16p tir dién chi c6 sy thay thé cia Al
cho Si. Pdi v6i khoang vat talc trong quing gdc,
Fe ton tai chu yéu & dang Fe?', ngugc lai, trong
quing bi phong hoa, talc ton tai & dang Fe'". Piéu
nay ciing phu hop véi diéu kién méi truong oxi hoa
clia quang bi phong héa. Sy thay thé dong hinh cua
Fe trong cau trac khoang vt talc (chu yéu trong
16p bat dién) cling dugc ghi nhan khi Ferrage va
cac cong su nguoi Phap nghién ctru talc ciia mo
Trimouns (Phap) bang phuong phap hoa hoc va
phé Méssbauer [8]. Tuy nhién, su thay thé dong
hinh véi ti 1& 6,0% (trong quing gdc) t6i 6,7%
(trong quang bi phong hoéa) cua talc Thu Ngac 16n
hon rat nhiéu so véi talc Trimous (< 1%). Ham
luong Fe chiém ty 1¢ 16n trong khoang vat nhu vay
dugc cong bd ddi véi tale/saponit mo Ferriere,
Italia [32]. Su thay thé ctia Fe cho Mg trong talc tu
nhién dugc danh gia 1a <33% [5].
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Vi cAu tric cta talc Thu Ngac dugc phén tich
bang anh véi do phan giai cao cho thdy rd khoang
cach 9,6 A (001) tuong tmg v6i chiéu day mot 16p
(16p cau trac) (hinh 7). Nghién ciru bang anh nhiu
xa dién to chon vung (selected area electron
diffraction - SAED) trong HR-TEM ciling cho
khoang cach tuong tu (hinh 8). Mbi hat talc thuong
bao gom khoang 20 - 30 16p nhu vay. Mot khoang
cach khac ciing do duoc béng khoang 5,3 A (020)
(khoang cach nay khong thé hién trong hinh). Goc
o gitta hai chiéu nay la khoang 95°. Cac thong 50
nay phii hop voi cac théng sb di cong bd cua talc
[8, 15, 24, 25, 33] va cho thiy talc Thu Ngac két
tinh trong hé ba nghiéng. Tuy nhién, c6 thé thiy
rang, cac thong so trén co su khac biét so voi thong
s6 ctia mot tinh thé talc 1y tuong hodc tuong dbi Iy
twong. Vi dy, trong quiang talc mo Shirakashi
(Nhat), ciing thong qua nghién ctru bang phuong
phap HR-TEM, cac tac gia dd mo ta khoang vat
talc c6 khoang cach 9,3 A (001) [15]. Sy khac biét
ctia talc Thu Ngac c6 thé giai thich bang su thay

thé ddng hinh dang ké ciia Fe cho Mg (trong khi vi
du d6i voi talc mé Shirakashi, Fe ciing chi thay thé
déng hinh 2-3%). Hon nita, sy sai 1éch mdt phﬁn co
thé gy ra boi sy mat trat ty trong cau tric nhu da
thao luan o trén, cling nhu sy bién dang cua tinh thé
talc ¢6 thé quan sat thiy trong mot s6 anh HR-TEM.

Nhu vay, khoang vét talc Thu Ngac ngoai
nhiing tinh chit dac trung nhu hinh thai dang tim
va dang hinh di thuong, két tinh trong hé ba
nghiéng, thi n6 con chira mot luong dang ké Fe
thay thé dong hinh cho Mg trong cdu tric tinh thé.
Trang thai oxi-hoa ciia nguyén t6 Fe thay thé dong
hinh cling khac nhau trong hai loai miu talc khac
nhau, Fe** chiém wu thé ¢ talc trong quing gdc va
nguoc lai Fe** ¢ tale trong quéang bi phong hoéa. Sy
khéc biét gitra cdu trac tinh thé talc Thu Ngac so
v6i tinh thé talc 1y twong dwoc ghi nhan ca bang sb
ligu XRD va HR-TEM. Tir két qua phén tich hoa
hoc va thanh phan khoang vat, ugc tinh khoang vat
talc chiém khoang 50% khdi lugng toan bd quing.

| 10 nm
vt

Hinh 7. Anh phan giai cao cla talc thé hién cau tric 16p

5 1/nm
——

Hinh 8. Anh SAED ciia talc
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5.3. Cac khodng vit khdc

Kaolinit/di-vermiculit/montmorillonit, halloysit
va chlorit

Duéi kinh HR-TEM, sét xen 16p kaolinit/di-
vermiculit/montmorillonit thuong c6 dang tim
hodc dang di thuong (hinh 9), xuat hién pho bién
trong mau quing talc bi phong héa. Thanh phan
cau truc cua khoang vat nay duge xac dinh bang ty
1¢ thong nhét giita dién tich va tng chi sé ion cac
16p tir dién, 16p bat dién, 16p xen gilra cua ba don
vi cAu tric thanh phﬁn l1a kaolinit, di-vermiculit,
montmorillonit d@ dugc trinh bay trong [27, 28].
Cong thuc trung binh cta cac hat khoang vat nay
trong mau quing talc bi phong hoa nhur sau:



(Mgo07Ko.05) (Aly siMgo07F e’ 0.03) (Siz g6Alo,14)
OIO(OH)4,71
Cong thirc nay ng vai ty 1€ xen giita cac 16p
kaolinit:di-vermiculit:montmorillonit 1a 45:35:20.

S faolinit
di-varmiculit/
montmorillenit
Si

" Eowoe

e kaolinit!
di-vermiculit!
montmarillenit

"E' 'érn

Hinh 9. Sét xen I&p kaolinit/di vermiculimontmorillonit

Halloysit c¢6 clng cong thirc thanh phan hoa
hoc véi kaolinit va dickit, nhung n6 c¢6 dang ong
rat ddc trung [[11]]. Hinh 10 thé hién anh halloysit
trong mau talc Thu Ngac bing HR-TEM. Khoang
vat nay xudt hién khong nhiéu trong mau talc
quang géc.

Hinh 10. Halloysit

Chlorit dugc tim thiy trong cc phan tich XRD
nhung khéng tim thy trong phan tich HR-TEM.
Diéu nay c6 thé giai thich do chlorit trong quing

talc Thu Ngac co kich c¢& 16n nén khi chuén bi mau
HR-TEM, phan tan miu trong nudc cat, cac hat
chlorit nhanh chong ling xubng d4y va dung dich
chra cac hat khoang vat kich ¢& khoang <2um
phun 1én ludi dong khong co mit chlorit.

Thach anh, hematit va anatas

Mic du thach anh thuong ton tai & kich ¢ hat
tho (trong miu quing talc bi phong héa, thach anh
hau hét co kich ¢& hat >150pum) nhung ngay ca &
miu phan tich HR-TEM van c6 thé tim thdy cac
hat thach anh nhu trong Ainh 11 va hinh 12. Thach
anh quan sat thay thuong c6 kich ¢& nho, <0,5um.

Hinh 11. Thach anh va hematit

2000 anatas

Ti

2000

Hinh 12. Thach anh va anatas
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Trong mau phan tich HR-TEM ddi vdi talc bi
phong hoa, d6i khi bét gdp cac hat khoang c6 mau
t6i dudi kinh, phén tich thanh phan héa hoc cho
thdy day la cac hat oxit sit véi hop phan nguyén tb
chinh 1a oxi va st (hinh 11). Bing cong cu anh
SAED c6 thé khing dinh déy 1a cac hat hematit v&i
cac khoang cach 4,5A (003); 2,5A (110); 2,2A
(113) va 2,0A (202). Cac hat hematit nay thuong
c6 kich c& nho, khoang 0,5pum (hinh 11).

Hat khoang oxit titan tim thdy trong mau quing
talc bang phan tich TEM-EDX 1a anatas ma khong
phai rutil vi chung c6 hinh dang thap doi
(bipyramids) kha ro rang (hinh 12). Anatas va
hematit khong phat hién thay khi phan tich XRD
do chung c6 ham lugng nho, dudi gidi han phat
hién cua phuong phap XRD (< 5%).

6. Két luan

Quang talc Thu Ngac c6 ham lugng MgO trung
binh 17,45% d6i voi quing gbe va 14,70% dbi voi
quing bi phong hoéa. Thanh phan khoang vat bao
gdm khoang vat chinh 1a talc chiém khoang 50%
téng khdi lugng mau va cac khoang vat khac nhu
sét xen 16p kaolinit/di-vermiculit/montmorillonit,
halloysit, chlorit, thach anh, hematit, va anatas.

Nghién ctru chi tiét ddc diém khoang vat talc da
chi ra réng, talc Thu Ngac c6 dang tém, dang hinh
di thuong, thé hién rd ciu tric khoang vat 16p. Vé
thanh phﬁn héa hoc, trong cAu trtc cua talc co mot
ham lugng dang ké nguyén t6 Fe thay thé dong
hinh cho Mg & trong 16p bat dién. O talc trong
quang géc, Fe chu yéu tdn tai & dang Fe** (va mot
luong khong dang ké Fe’*). Nguoc lai, ddi véi tale
trong quing bi phong héa, Fe ton tai & dang Fe’".
Ti 1¢ thay thé dong hinh cia Fe kha 16n, chiém
6,0% - 6,7%. Ngoai ra, thay thé dong hinh cho Mg
trong 16p bat di¢n va Si trong 16p tr dién con co
mdt lugng nho Al.

Két qua nghién ctru dic diém khoang vat va cdu
tric quang la co s& dinh hudng cho cong tac
nghién ctru khoa hoc ciing nhu ing dung thuc tién:
Dic diém chi tiét vé khoang vat talc va thanh phin
cac khoang vat di cung c6 thé phan anh ngudn gc
cac tu khoang talc noi chung va talc Thu Ngac noi
riéng. Két qua nghién ctru nay cling la tién dé cho
viéc dinh huéng cong nghé tuyén khoang lam giau
quang talc Thu Ngac cung cAp nguyén liéu cho cac
nganh cong nghiép.
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SUMMARY
Mineralogical characteristics of talc ore in Thu Ngac deposit, Phu Tho province

Thu Ngac talc deposit has 8 ore bodies in which 5 bodies are considered as industrial scale. In the bodies TQ.1 and
TQ.2, talc ore was mostly weathered but in the bodies TQ.3, TQ.4 and TQ.5, talc ore is original ore. These two ore types
were collected and examined by AAS, XRD and especially HR-TEM methods. MgO makes up about 17.45 wt.% in the
original ore and about 14.70 wt.% in the weathered ore. Talc as main mineral (approximately 50%), kaolinite/di-
vermiculite/montmorillonite mixed-layer mineral, halloysite, chlorite, quartz, hematite and anatase are encountered in the
talc samples. In structure of the talc mineral, Mg can be isomorphous substituted by Fe mainly and Al. Structural chemical
formulae of Thu Ngac talc are:

Original ore: (Mga.73F e 0 17F€>* 0,03Al0,04) (Sia 98Alo,02) O10(OH)2

Weathered ore: (Mga2.60F e 0.00F€>*0,18Al0,08) (Sia gsAlo.14) O10(OH)2
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