ERSS HOI NGHI TOAN QUOC KHOA HQC TRAI AT
' VA TAI NGUYEN VOl PHAT TRIEN BEN VI’NG (ERSD 2020)

EARTH SCIENCES AND
NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Pic diém chat lugng tinh quing sericit Son Binh, Ha Tinh
va kha nang st dung cua chung

Nguyén Thi Thanh Thao "*
! Truong Pai hoc M6 - Dia chat

TOM TAT

Ving Son Binh, Ha Tinh c6 tiém nang 1on vé quang sericit, d4 dugc nhiéu nha dia chit quan tim nghién
ctru trong nhitng nam gan day. Trén co s& tong hop tai liéu, két hop véi cac két qua phan tich nhu XRD,
XRF, SEM-EDS, ICP-MS, bai bao danh gia chét lugng clia quang thd va tinh quéng sericit ving nghién
ctru mot cach day du. Két qua chi ra rdng quang sericit Son Binh nam trong cac thanh tao thudc phan hé
tang duoi, hé tang Dong Trau thudc nhom khoang vt sericit - thach anh. Thanh phan khoang vat phi kim
chu yéu 1 sericit, thach anh va pyrophylit Khoang vt sericit trong quang cé d¢ hat kha min, véi khoang
60% hat c6 kich thudgc <20 pm. San pham tinh quang sericit Son Binh duoc tuyen qua quy trinh cong nghé
tr nghlen chon loc, tach trong luc va tuyen nbi. Cac két qua phan tich cho thay tinh quang sericit sau quéa
trlnh tuyén co chét lugng tdt, kha dong déu véi kich thudc hat trung binh <10 pm. Ham lugng cic nguyén
t6 kim loai c6 hai (Pb, As, Cd) trong sericit tinh quéng d‘ucc xéc dinh thap hon dang ké so v6i quang nguyén
khai. P6i sanh voi cac tiéu chuén chét lugng chi ra rang thanh phan hoa hoc va cac dac tinh ki thuét cua
tinh quang sericit Son Binh hoan toan dép tmg yéu céu sir dung ciia mét sb linh vyc hién nay. Két qua dat
dugc ctia bai bdo gop phan lam séng to ddc diém chét luong cia tinh quang sericit ving nghién ctru va la
thong tin hitu ich cho cac don vi c6 nhu cau sir dung ngudn nguyén liéu khoang nay.

Tir khéa: Sericit; tinh quang; nguyén liéu khoang; hé ting Dong Trau; Son Binh.

1. Pat van dé

Sericit dugc biét dén nhu mot nhom khoang chét alumosilicat ddc trung boi cdu trac 16p méng. Cong
thirc hoa hoc cua sericit 14 (K,Na,Ca)(Al,Fe,Mg)a(Si,Al)s019(OH),. Thanh phan hoa hoc clia mot khoang
vt sericit 1a SiO; = 43 + 49%, Al,O3 =27 + 37%, K20 + Na;O =9 + 11%, H,0 =4 + 6% (Ciullo, 1996).
Céc thanh phan hoa hoc nay thay doi tiy theo thanh phan ctia cac khoang chét trong sericit cling nhu cac
nguyén t6 ton tai trong cAu tric ciia cac khoang chét nay. Sericit ¢6 nhiéu tinh chét dac biét nhu nhe, déo,
cach dién, khong tham nudc, khong doc hai, tro véi moi truong héa chét, ngan tia tir ngoai. Vi vdy, sericit
dugc coi la nguyén li¢u cong nghiép quan trong va dugc sir dung rong ri trong nhiéu linh vyc ner polyme
son, my phdm, gém st chit luong cao (Nguyen Vin Hanh va cong su, 2010). Nhiéu nha san xuét ndi tiéng
dang st dung sericite trén thé g101 dugc biét dén nhu Shanshin Sericite, Myoshi Kasei, Nikko Toryo (Nhat
Ban), CAS for m¥ pham (Han Quéc), Chuzhou Grea Mineral, Mitsui China (Trung Quoc). Nhiéu mé sericit
co6 trit lwong va chét luong tdt da dugc khao sat, tham do va khai thac trén thé gidi nhu ¢ cac nude Trung
Quéc, Nga, My, Canada, Phap, Brazil, Mexico, An Do, Nhat Ban (Sreenivas va nnk, 2001). O Viét Nam,
khoang hoa sericit dugc tim thdy ¢ nhiéu viing nhu La Vang (Quang Tri), Binh Liéu (Quang Ninh), Huong
Son (Ha Tinh) (Tran Trong Hué va Kiéu Quy Nam, 2003; Pham Tich Xuan va nnk., 2013; Nguyén Thi
Thanh Thao va Ngé Xuan Thanh, 2014). Trong sb cic mé sericit dugc tim thdy, mo Son Binh nim ¢ khu
vuc Huong Son (Ha Tinh) 1a mdt trong nhiing mé c¢6 trién vong 16n vé sericit voi chat luong tot. Trong
nhitng nim gan ddy, mé sericit Son Binh d duoc tham do va dang khai thac cung cip nguyén lidu sericit
cho thi trudong trong va ngoai nude. Nhim nang cao chit lugng ciia nguyén liéu khoang, quang sericit
nguyén khai da duoc tuyén theo so dd tuyén thich hop dé tao ra san phdm tinh quing sericit co chat luong
cao. Tuy nhién, viéc sir dung sericit cho cac linh vuc khac nhau cin phai c6 nhiing nghién ctru day du vé
chat lugng tinh quang. Trong bai bio nay, tac gia da sir dung cac phuong phéap phén tich méi, két hop véi
céc s liéu nghién ciru trude ddy (Nguyén Van Phé va nnk, 2014; Pham Tich Xudn va nnk, 2014; Nguyén
Thi Thanh Thao, 2016) nham téng hop dénh gia ddy dii chit lugng cua tinh quang sericit Son Binh. Két
qua s& gop phan lam sang t6 dac diém chit luong cta tinh quang sericit Son Binh, Ha Tinh, gitp cac nha
san xuét st dung nguyén liéu khoang nay mot cach hiéu qua hon.
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2. Khai quat vé dic diém dija chit mé sericit Son Binh

Trong khu vuc mé Son Binh, quing ho4 sericit ndm trong cac d4 ctia hé ting Ddng Triu, phan hé ting
dudi (T2 adt/?) véi thanh phan chi yéu la cac d4 phun trao va trdm tich phun trao. Quang hoa sericit kéo dai
khong lién tuc tao thanh cac than khoang khac nhau, chay theo phuong chi dao 1 tay béc - dong nam véi
téng chiéu dai hon 4.000m, rong tir 50 ~ 150m. Céc thanh tao ctia phan hé tang dudi bi ép phién manh, doi
chd bi vo nhau, thé ndm chung cim vé tdy nam vai goc ddc tir 20-70° (Hinh 1). Da bi bién ddi nhiét dich
sericit hoa, pyrophylit hoa manh m&, trong d6 qua trinh bién ddi sericit hoa da hinh thanh cac than quang
sericit. Td hop khoang vat trong quang sericit & khu vuc Son Binh kha don gian, chii yéu bao gdm: thach
anh + sericit + pyrophylit, hiém gap con c¢6 epidot + chlorit + illit + dickit + pyrit + arsenopyrit.

Hinh anh SEM cho thdy sericit c6 hinh tdm, sip xép theo 16p cung véi cac khoang vat khac (Anh 1).
Thanh phéan khoang vat chinh ctia quang sericit nguyén khai Son Binh bao gdm thach anh (41+49%), sericit
(32+43%), pyrophylit (10+13%), kaolinit - clorit (3+5%) va goethite (0+3,0%) (phén tich XRD). Ham
luong cac oxit Al,O3, Fe,03, KO trong quéang sericit nguyén khai dugc xac dinh tuong ung la 14,20%,
0,24% va 3,26%. Ham luong mot sb kim loai nang anh huéng dén chat lugng cua sericit nguyén khai nhu
As va Pb khé cao (As = 31,66 ppm, Pb = 36,82 ppm) (Nguyén Thj Thanh Thao, 2016).

210 Mat cat dia chat tyén HS.3 0 20

Hinh 1. Moong khai thdc sericit (), qudng sericit (B) va mdt cdt tuyén tham do mé Son Binh (C).
O - thach anh; Se - sericit; Go -Gossan (hematit, goetit); Kl - kaolin.

3. Miu va phuong phap phin tich

Mu tinh quang sericit duoc 1dy tai nha may ché bién khoang san sericit Son Binh. Mau dugc siy kho
trong diéu kién nhiét do phong va duoc st dung cho céc phan tich tiép theo. Dé danh gia so sanh chét luong
quang sericit trudc va sau khi tuyén, miu quang sericit nguyén khai ciing duoc 14y tai moong dang khai
thac ctia mo sericit Son Binh, tinh Ha Tinh (Hinh 1).

Céc phuong phap phén tich, bao gdm phan tich nhiéu xa tia X (XRD), huynh quang tia X (XRF), kinh
hién vi dién tir quét - quang phd tia X phén tan nang luong (SEM-EDS), ph6 khdi luong plasma cam ting
(ICP-MS), dugc sir dung dé danh gia chat lugng quing sericit nguyén khai va tinh quiang Son Binh. Cac
phuong phéap nay dugc thuc hién tai Trung tdm Phan tich va Thi nghiém Cong nghé cao (CEAE), Truong
Pai hoc M6 - Pia chét va cac phong thi nghiém khéc trong nudc.

Anh 1. Hinh énh SEM ciia quéing sericit nguyén khai Son Binh. A. Do phéng dai 300x; B. P phdng dai 1200x
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4. Pic diém chit lwong sericit sau khi tuyén

Hinh anh hién vi dién tir quét (SEM) va phd EDS cua tinh quing sericit Son Binh dugc thé hién trén
Hinh 2. Tir nhitng hinh anh nay, c6 thé thiy do hat cta tinh quing sericit trong mau kha ddng déu vai kich
thudc khoang <10um . Phd EDS cho thy cac nguyén t6 chinh trong sericit don khoang 1a Al Si, O va ham
luong oxit ctia chung twong tw nhu cong thirc hoa hoc 1y thuyét ctia khoang sericit dién hinh. Két qua phan
tich nhiéu xa tia X (XRD) cho thiy thanh phan khoang vt trong tinh quang sericit chii yéu 1a sericit va it
thach anh (Hinh 3).
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~ Hinh 2. Anh SEM-EDS cua tinh quang sericit Son Binh
A. O dj phong dai 300x; B. O dj phdng dai 1200x. C. Phé EDS cua sericit

Céc tap chat co hai gém cac kim loai ngng As, Pb va Cd ton tai trong cac hat khoang vat khac riéng r& nhu
apatit, hematit, magnetit hodc cac hat lién két dung dich dac véi kich thuéc hat rat min, nhé hon cac hat khoang
sericit trong tinh quang sericit ¢ thé loai bé bang phuong phap hoa tach trong méi truong kiém véi ndng do
NaOH 10 %, ndng do pha ran 30 %, nhiét do phan g tir 40 °C va thoi gian phan Gmg 1a 120 phiit. Két qua phan
tich ICP-MS cho mau tinh quing sau hoa tach chira 0,34 ppm Pb, 1,8 ppm As va 0,16 ppm Cd.

Két qua phén tich 19 mau dd qua tuyén tir quang sericit nguyén khai cho thiy ham lugng cac oxit di co
su thay déi dang ké. Trong d6 ham luong SiO, dao déng tir 60,2% dén 69,6%, trung binh dat 64,26%; ham
luong ALOs dao déng tir 21,7% dén 30,6%, trung binh 24,98%; ham luong K,O dao dong tir 5,0% dén
5,8%, trung binh 5,44%. Ham luong trung binh cta cac oxit TiO» 12 0,25%. T.Fe 1a 0,13%, Na,O 1a 1,54%.
MKN 1a 2,82% (Bang 1).
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Hinh 3. Gian dé XRD cua tinh qudng sericit Son Binh. S: Sericit; Q: Thach anh
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Bdng 1. Ham luong cadc oxit kim logi trong quang sericit Son Binh

s A , min-+max
Sericit Thanh phan hoa W (‘Vo)
SiO2 AlLOs TiO2 T.Fe? K20 Na0 MEKNP
Nguyén | 71,6 +815 | 11,1 +175 0,06 +-1,1 0,06 +1,2 0,7 ~ 4,6 00+66 | 03+4,7
khai 76,7 14,2 0,53 0,24 3,26 0,86 2,31
Tinh 60,2+69,6 | 21,7+ 30,6 0,09 - 0,4 0,05+ 0,2 50+5,8 0,127 1,2+ 4,2
quang 64,26 24,98 0,25 0,13 5,44 1,54 2,82

Ghi chit: @: Tong Fe; *: Mat khi nung

5. Kha néng st dung ciia sericit Son Binh

Trén co s& dbi sanh cac tiéu chudn vé chét lugng nguyén liéu khodng cua ting tng dung, sericit
Son Binh nguyén khai hoan toan c6 thé dap tng cac linh vuc san xuét thong thuong nhu gém su vé
sinh, gach men mai, gach ceramic, cao su, polyme, ... (Nguyén Thi Thanh Thao, 2016). Tuy nhién, déi
voi nhiing san pham sur dung c6 gia tri cao thi tinh quang sericit 1a ngudn nguyén liéu dugc cic nha
san xuét quan tim. Mot sd linh vuc sir dung st dung tinh quing sericit Son Binh duoc thir nghiém
phdi hop vai cac co sé san xuat nhu sau:

5.1. Sericit dé sdn xuat gom sir cao cap

Trong cong nghiép gbm sir, sericit 1a nguyén liéu c6 tic dung lam tang do két dinh, d6 bong, do
ben nhiét va cach dién cua san pham nén né luén duge s dung lam phu gia hoac chét don trong san
xuét gém st - thuy tinh. Hién tai, nganh cong nghiép gbm sir - thuy tinh cua nudc ta phat trién rat
manh, d3 tao ra nhiéu loai san phim phuc vu trong nudce va xuét khau. Dé danh gia kha ning sir dung
tinh quéng sericit Son Binh trong san Xuét g0m sir cao cap, nghién ciru thir nghiém véi co s san xuat Cong
ty TNHH Minh Long I duogc tién hanh. Két qua cho thiy tinh quang sericit Son Binh c6 tac dung lam giam
do co nung, tang do tring, tang d6 bong, ting do bén sdc nhiét va tang cuong do san pham sau nung (Bang 2).

Bang 2. Két qua sir dung tinh qudng sericit Son Binh dé san xudt gom sir cao cdp
Tiéu chuén sericit ciia cdng | Chét lwgng tinh quing sericit | Két qua dic tinh ky thuét khi dua
ty Minh Long I Son Binh vao irng dung
Giam d6 co nung; tang d tring; tang
do bong; tang d6 bén sdc nhiét; tang
cudng do san phdm sau nung.

A,03>23%; T.Fe <0.18%;
K20 > 5%; Ti0 <0.3%

AbLOs: 24,98%; T.Fe: 0,13%;
Ky0: 5,44%; Ti,0: 0,25%

5.2. Sericit dé sin xudt epoxy

Thi nghiém nghién ctru st dung tinh quéng sericit Son Binh trong san xuét epoxy cho thiy san phim
c6 dac tinh k¥ thudt tot khi dua vao str dung (Bang 3).

Bang 3. Két quda sir dung tinh qudng sericit Son Binh dé san xudt epoxy
Tiéu chuan sericit
ciia son epoxy_

Chit lwong tinh quing

sericit Son Binh Pac tinh k§ thuit khi dua vao irng dung

Nippon Nhit Ban
ALOS23%: Al O3: 24,98%; Kha nang chéng nudc, chépg axit, do bén va dflp
TFe<0 180/;' T.Fe: 0,13%; cﬁng‘ nhu kha nang khuéch tan \./é thoi gian
'K2 O_> ’5% : ’ K>0: 5,44%; nghién déu dugc ting cuong so v4i mau sericit

Ti,0: 0,25% chua dugc bién tinh va bot talt

5.3. Sericit dé san xudt son vé co chiu nhiét

Két qua ciia thir nghiém sir dung tinh quiang sericit Son Binh dé san xuat son v6 co chiu nhiét cho thay san
pham dua vao Ung dung cé dac tinh k§ thudt tot nhu tang do bén va dap cho mang son, gitip mang son kho
nhanh hon, bén nhiét, anh manh, co dén tot va it lam anh hudng dén cac tinh chat co ly khac clia mang son.
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Bang 4. Két qua sir dung tinh qudng sericit Son Binh dé san xudt son vé co chiu nhiét

Tiéu chuén sericit .
cda son vo co chiu | Chat lwgng tinh quin < - A . s
nhiét, Nippon Nh;flt sericit g(m B‘l(lllh. ’ bic tinh ky thuat khi dua vao img dyng
ban
ALO>23%: AL Os: 24,98%; Tang do bén va dap cho m_e‘lng son, giup man{;
TFe < 0. 18"/; . TFe: 0,13%; SUP kl}§ nl}anl} hon, tfén nlilét, ’én}} manhi co da’n
K 6 > 504 ’ K.20: 5,44%; tot va it lam anh hudng dén cac tinh chat co ly
- Ti,0: 0,25% khac ctia mang son.

6. Két luan va kién nghi
6.1. Két luign

Trén co sé tong hop cac két qua nghién ctru va bd sung cac thi nghiém mai, bai bao cho thay rang, quing
sericit Son Binh sau qua trinh tuyén c6 chat lugng kha t6t. Kich thudc hat tinh quang sericit ddng déu, nho
min véi do 16n trung binh khoang <10um. Thanh phan khoang vét chii yéu 1a sericit va it thach anh. Qué
trinh xir 1y tinh quing sericit theo phuong phap hoa tach thich hop trong méi truong kiém véi ndng do
NaOH 10 %, ndng d6 pha ran 30 %, nhiét do phan tng tir 40 °C, thoi gian phan tng 1a 120 phut cho san
pham sericit chira ham luong Pb, As va Cd thap (0,34 ppm Pb, 1,8 ppm As va 0,16 ppm Cd) dép tmg duoc
tiéu chuén nguyén liéu cho san xuit héa m§ phim (chi tiéu lam my pham Pb < 10 ppm; As < 3 ppm).

Két qua phan tich héa cho thdy tinh quing sericit c6 ham luong SiO, dao dong tir 60,2% dén
69,6%, trung binh dat 64,26%. Ham luong ALO; dao dong tir 21,7% dén 30,6%, trung binh 24,98%. Ham
luwong K,O dao dong tir 5,0% dén 5,8%, trung binh 5,44%. Ham lugng trung binh cua cac oxit TiO, 1a
0,25%, T.Fe 1a 0,13%, Na,O 1a 1,54% va MKN la 2,82%. Ngoai tinh quéng sericit, quéng tinh thach anh
¢6 ham lugng SiO, > 98 % thu dugc trén 65 % c6 thé sir dung 1am nguyén liéu trong san xuat gém
su.

Céc két qua thyc nghiém vé kha nang sir dung clia tinh quang sericit Son Binh cho thay tinh quang sericit
Son Binh khong chi dugc sir dung dé san xudt cac san pham thong thuong nhu gbm st v sinh, gach men
mai, gach ceramic, cao su, polyme ma con dap ing dugc cac tiéu chuén dé san xuét cac san pham c6 gia
tri cao nhu gdm st cao cép, epoxy, son vo co chiu nhiét va my pham.

6.2. Kién nghi

Tiép tuc nghién ctru so dd tuyén dé c6 thé tuyén duoc tinh quéng sericit co chét luong cao hon. Nghién ctru
g dung tinh quéng sericit Son Binh, Ha Tinh trong san xudt cac ché phdm m§ pham. Pac biét 1a khau san
xuat va kiém chimg vé miat y hoc dam bao cac diéu kién luu hanh cdc san pham my pham st dung sericit
bién tinh. Trién khai du 4n san xudt thir nghiém cong nghé tuyén va bién tinh bot khoang sericit dé c6 thé
tinh toan day di hiéu qua kinh té ctia khai thac va ché bién khoang san sericit Son Binh, dong thoi c6 dii
luong san pham dé tiép thi thi truong.
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ABSTRACT

Study on quality characteristics of fine sericite ores in Son Binh area,
Ha Tinh province

Nguyen Thi Thanh Thao'*
! Hanoi University of Mining and Geology

The Son Binh, Ha Tinh region has great potential for sericite ore, which has been interested in by many
scientists in recent years. In this paper, previous documents and double checked resutls from XRD, XRF,
SEM-EDS, ICP-MS were combined to fully assesse the quality of the fine sericite ores in the study area.
The analytical results indicate that the Son Binh raw sericite ore belongs to mineral group of sericites -
quartz. Nonmetallic mineral compositions are mainly quartz, sericite and pyrophyllite. There are also a few
other minerals with a small content of kaolinite, chloride, and goethite. Son Binh sericite minerals have a
fine grain size with the grain size < 20 um, about 60%. An effective mineral processing was set up with
many technological solutions such as selective grinding, gravity separation, flotation, and chemical
processing to increase the quality of Son Binh sericite ore. The fine sericites after mineral processing have
a good quality with uniform and small size, about < 10 mm. Contents of harmful metal elements in the fine
sericite (0.34 ppm Pb, 1.8ppm As and 0.16ppm Cd) are lower than those in quality regulations. Chemical
compositions and other characteristics of the Son Binh fine sericites after mineral processing completely
meets quality standards for fields of paint, polymer and cosmetic production.

Keywords: Sericite; Mineral processing; Fine ore; Son Binh deposit.
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