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Kaolin

Quadng kaolin- pyrophilit
Nhiét dich bién chit trao
doi

Quang Ninh

O Viét Nam, kaolin cé ngudn géc nhiét dich bién chdt trao déi kiéu quaczit
thit sinh dworc phdt hién, thdm do va khai thdc cung vdi pyrophilit, alunit,
quaczit cao nhom tai khu viee déng bdc tinh Qudng Ninh. Do ddc diém thanh
tao va thanh phdn vdt chdt phikc tap nén viéc khoanh néi cdc thdan qudng
kaolin riéng biét gdp nhiéu kho khdn, va trong nhiéu trwomg hop khéng thuc
hién dwoc. Vivdy, trong qud trinh thdm do va khai thdc thwong ddnh gid tai
nguyén, trir lwong kaolin ctuing v&i qudng pyrophilit; song trong thuec té sdn
xudt, viéc tinh todn, xdc dinh tai nguyén/trit lwong kaolin trong cdc thdn
qudng kaolin - pyrophilit khéng chi cé y nghia vé mdt nghién ctru khoa hoc,
ma con la co s& dinh hwéng cho viéc khai thdc, ché bién va st dung hop Iy
tai nguyén khodng sdn. Vi vdy, viéc nghién ctru dé xudt phwong phdp, ddnh
gid tai nguyén/trir lwong kaolin trong cdc thdn qudng kaolin - pyrophilit
dwa vao thanh phdn héa co bdn trong cdc thdn qudng la cdn thiét. Két qud
nghién ctru cho thdy tai nguyén kaolin dw bdo trong cdc thdn qudng thudc
khu vwc nghién ciru dat khodng 22 triéu tdn, chiém 14% tong tai
nguyén/triv lwong cia mo.

© 2017 Trwdong Dai hoc Mo - Pia chat. T4t ca cac quyén dwoc bao dam.

1. Datvan dé

Kaolin c6  cong

thitc héa hoc

Naz0, K-0, Ba0.. Theo nguén goc kaolin dwogc
phéan thanh ba kiéu: kaolin ngudén géc phong ho4,
tAp trung chd yéu & dong Bac Bo va it hon, ¢6 &
Trung B va Tay Nguyén; kaolin nguén gdc tram

A12032(Si02)2(H20) hay A]zSizOs(OH)4 Véfi thénh
phan héa hoc ly thuyét gom Al,03 = 39,48%, SiO:
= 46,6%, H>0 = 13,92%. Ngoai ra trong thanh
phan cta kaolin con chira thém Fe;03, MgO, CaO0,

*Tdc gid lién hé
E-mail: khuongthehung@humg.edu.vn

tich phan bo trong cac tram tich bé tir khong phan
chia, hinh thanh trong cac thung liing giita nui, cac
bic thém séng va thém ven b bién, tip trung cha
yéu & dong Nam Bo. Cac than Kkaolin-pyrophyllit
dwoc thanh tao do sw tiép xuc trao ddi gitra cac
dung dich nhiét dich vé&i cac da phun trao ryolit,
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ryolit porphyr, felsit, tuf (nhiét dich bién chat trao
d6i). Thanh phan khoang vit gém Kaolinit,
pyrophyllit, sericit, alunit, thach anh, tap trung cha
yéu tai khu virc dong bac tinh Quang Ninh.

Cac két quad nghién ctiru cho thay, kaolin -
pyrophilit khu vuc dong bic tinh Quang Ninh c6
thanh phan gom: thach anh, kaolin, pyrophilit,
alunit va sericit (Tran Cao H3, 1991; Nguyén Manh
Hung, 2011; Tran Xuin Toan, 1984). Hién nay, do
dic diém dia chit than khoang phic tap, thanh
phéan bién d6i manh nén cong tac thim do thwong
tinh gop tai nguyén, trit lwong kaolin véi
pyrophilit. Vi vdy, viéc tinh toan, xac dinh tai
nguyén kaolin trong cac than quang kaolin -
pyrophilit la vin dé dwoc dat ra khong chi c6 y
nghia vé mat nghién ctru khoa hoc, ma conla co s&
dinh hwéng cho viéc khai thac, ché bién va str dung
hop ly tai nguyén khoang san.

Khoa hoc hién dai st dung cac ly thuyét todn
hoc (nhw: thong ké xac suit, cac phwong tién cta
ly thuyét tip hop, cua logic va cla dai s6...), va
phwong phap 16gic hoc (nhw: phéan tich, tong hop,
quy nap, dién dich...), str dung cadc may tinh dién
tlr v&i cac ki thuat vi xtr ly... d€ xay dung cac ly
thuyét chuyén nganh. Viéc danh gia tai nguyén,

trit lwong ctia nhiéu loai khoang san (rng dung bai
toan thong tin logic va phwong phap toan thong ké
da dwoc ap dung trong khoa hoc dia chat va thu
dwoc nhitng thanh cong nhit dinh (Lé D6 Binh va
nnk, 2006; Lé D6 Tri va nnk, 2014)). Do vay, viéc
danh gia tai nguyén kaolin trong cac than quang
kaolin-pyrophilit khu vwc déng bic Quang Ninh
dwa trén ham lwong phan tich héa co ban la tin ciy
va mang tinh kha thi cao.

2. Pac diém phan bd quang Kaolin-Pyrophylit
vung Quang Ninh

Quang kaolin - pyrophilit nguén géc nhiét
dich bién chat trao déi c6 y nghia cong nghiép chi
m&i dwoc ghi nhan & viing dong bic tinh Quang
Ninh, dang ké dén l1a cac mo, diém mo kaolin -
pyrophilit & huyén Ba Ché, Hai Ha, Pam Ha, Binh
Liéu va Méng Céi (Phu luc 1). Theo (Tran Thanh
Tuyén, 1995) cic thanh tao kaolin - pyrophilit
phén bd chi yéu trong hé ting Binh Liéu (T:a bl)
tao thanh cac dai khoang héa kéo dai theo phwong
dong bac - tAy nam nhw: dai TAn Mai - Chuc Bai
Son; dai Hoanh M6 - Binh Liéu va dai Tam Lang -
Ba Ché (Hinh 1).
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Tr&m tich Dé tir

Cudi két, cat két, san két, sét két
bét ket (Neogen)

Tram tich phun trao, cudi két, cat két,
sét két (Jura-Kreta)

Sét két, da phién, da voi,
trAm tich phun trao (Trias)

D4 voi, cat két, sét két, than,
tram tich phun trao (Phan trén Paleozoi)

D4 phién bién chat, da voi, cat két,
(Phan thap Paleozoi)

Granitoids

but gay

Ranh gioi dia chat

Diém khoang san kaolin-pyrophylit
Mo Tan Mai

BE:\NOBOE OO0

Dai Tan Mai - Chuc Bai Son

Dai Hoanh Mé - Binh Liéu

bt

g

Dai Tam Lang - Ba Ché

Hinh 1. So dd phédn bé qudng Kaolin - Pyrophilit viing déng bdc Qudng Ninh (Trdn Thanh Tuyén, 1995)
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Hinh 2. Hinh dnh phdn tich SEM mdu Kaolin - Pyrophylit mé Pec Sec Léng, Qudng Ninh (Bui Hoang
Bdc, 2015)

Phu luc 1: Bdng thdng ké cdc diém mé Kaolin - Pyrophilit nguén géc nhiét dich bién chdt trao déi khu

vue dong bac Qudng Ninh.

STT Tinh Tén mo, diém mo Vi tri hanh chinh
1 Quang Ninh Ping HO Xa Ping HO, huyén Quang Ha
2 Quang Ninh Ban Ngai Xa Ban Ngai, huyén Binh Liéu.
3 Quang Ninh Khe Lam X3 bon DPac, huyén Ba Ché
4 Quang Ninh Che Pha (Ban Trong) Xa Pong Tam, huyén Binh Liéu
5 Quang Ninh Moc Pai Tién Xa Quang Son, huyén Hai Ha
6 Quang Ninh Khe Khoai X4 Quang LAm, huyén Pam Ha
7 Quang Ninh Tam Lang Xa Quang An, huyén Dam Ha
8 Quang Ninh Ngan Trung
9 Quang Ninh Li Phong X3 bong Tam, huyén Quang Ha
10 Quang Ninh bong Muoi Huyén Tién Yén
11 Quang Ninh Lang Cong Huyén Ba Ché
12 Quang Ninh Khe Dau Huyén Ba Ché
13 Quang Ninh Quang Son Huyén Hai Ha
14 Quang Ninh beo May X3 Quang Lam, huyén Pam Ha
15 Quéng Ninh. T4n Mai X4 Tan Mai, huyén Ha Cdi
16 Quang Ninh. Pec Sec Léng X3 Quang Pirc, huyén Ha Quang
17 Quang Ninh. Na Lang (ban Trong) Xa Na Lang, huyén Binh Liéu
18 Son La Sudi Lénh Xa Sudi Lénh, huyén Bic Yén

Theo phwong thang ddng, & ciAc mé kaolin -
pyrophilit da xac 1ap dwoc 3 déi chinh: déi alunit

gom alunit (75%), kaolinit (10 - 25%), thach anh
(10 - 20%) va cac khoang vat khac; d6i pyrophylit
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- kaolinit gobm kaolinit va pyrophylit (50 - 60%),
thach anh (10 - 20%) va d&i quaczit thir sinh cao
nhom gbébm thach anh (50 - 60%), sericit,
pyrophylit (10 - 30%), trong d6 quang pyrophilit
don khoang c6 thanh phan hod hoc (%): Al203 tir
25,07 - 28,58, Si02 tlr 62,34 - 67,96; quang kaolin
don khoang cé thanh phan héa hoc (%) Al203 tir
34,42 - 39,09, SiO2 tir 43,88 - 45,22. Nhu vy, viéc
xac dinh, phan loai cic than kaolin c6 thé can cr
dwa trén ham lwong oxyt nhém (Al203 > 28%)
(Tran Cao Ha, 1991; Nguyén Manh Hung, 2011;
Tran Xuin Todn, 1984). Ngoai cac khoang vit
chinh la kaolinit (20-30% trong qudng loai 1,
<10% trong quang loai 2), pyrophylit (40-60%
trong quang loai 1, 20-40% trong quang loai 2),
dickit, alunit con cé sericit 10 - 40%; thach anh 10
- 66%; diaspo, canxedoan..., monmorilonit tir 5%
dén 13%. Dwédi kinh hién vi dién tir quét (SEM)
khodng vat kaolin mo6 Pec Sec Léng ton tai duwdi
dang khoang vat dickit & dang tdm, dang 16p nam
pht chong 1én nhau (Hinh 2).

Két qua diéu tra, tham do da ghi nhin & viing
dong bac Quang Ninh, cic than quing kaolin -
pyrophilit cé quy mé 1én dwoc tap trung & cum méd
Tan Mai thudc xa Quang Pirc, huyén Hai Ha véi 04
than quang chinh: than quang I (mo Pec Sec Léng);
than quang II (mé Cwa Da); than quang III (mo
Lam Son) va than quang IV c6 tong trit lwong, tai
nguyén (122 + 333) quang kaolin - pyrophilit dat
55,5 triéu tAn (Tran Quang Binh, 1985; Tran Xuan
Toan, 1984), trong dé méd Pec Sec Léng dat 8,314
triéu tAn (Nguyén Manh Hung, 2012). Vi vay,
chuing t6i lwa chon mé Pec Sec Léng la “dién tich
chuin” d€ thuc hién viéc tinh toan, xac dinh tai
nguyén kaolin theo ham lwong oxyt nhom, sau do6
danh gid tiém ndng kaolin khu vuc dong bic
Quang Ninh theo nguyén tic twong tw dia chat.

3. Phwong phap nghién ciru

3.1. Phworng phdp mé hinh todn dia chdt

Viéc xac dinh ty 18 phén tram (%) tai nguyén
quang kaolin dwgc dwa trén phwong phap nghién
ctru quy lu4t phan b6 chuin dé danh gia dic trung
théng ké ctia cac thanh phan hda kaolin, trén co s&
d6 tién hanh phan loai chit lwong kaolin theo ham
lwong Al,O3 (Lé D6 Tri va nnk, 2014).

Thong ké 1a mot trong nhirng phwong phap

toan dwoc st dung rong rai dé giai quyét cac
nhiém vu trong diéu tra nghién ctru dia chat néi

chung, tham do va khai thac khoang san ndi riéng.
DE& danh gia dic diém phin b ctia cac thong sé dac
diém than quang va dw bao tai nguyén, trir lwgng
theo mé hinh théng ké, tridrc hét phai xac dinh mo
hinh phan bé thong ké cla cac théng s6 nghién
ctru. Déi véi phan bo chuin, ham méit dé xac suit
B(x) va ham phén bé F(x) c6 dang:

[x-x

p(x)=——e = (1)
o2r
1 —(X"f)z
F(X)z(7 > J;Oe 20 dx (2)

Trong thuec té dia chat, d€ don gian hoa viéc tinh
toan thwong str dung ham phén bo chuin dinh
mirc bang cach d6i bién theo cong thitc:

X; = X

o

u= (3)

Tt cong thirc (3) cO x =uc + X vadx=odu.
Khi thay bién x bing u va qua mot vai phép bién
d6i, tich phan (2) dworc céi tao vé ham méi d(u) c6
dang:

1 v (umi;ijz 1 u v
CD(u):a e 20 a.du:EIe 2 dy4)

Gia tri ciia ham (4) tim dwoc tir bang tra sin
trong tai liéu hodc st dung ham NORMALDIST
trong excel. Ttr két qua xac dinh ham ®(u) tinh
dwoc xac suat doi véi lop x; + X1 theo cong thire:

P (Xi <X< Xi+1) =0 (ui+1) -d (ui) (5)

Trong duw bao tai nguyén - trit lwong khoang
san theo mo hinh toan théng ké, phwong trinh mo
td moi quan hé phu thudc gitra tai nguyén/trir
lwong quing va tai nguyén trir lwong thanh phan
c6 ich (kim loai) vé&i chi tiéu tinh trir lwong (chiéu
day, ham lwong) qua ham phén phéi théng ké
dwoc biéu dién theo phwong trinh sau:

- b6i v&i quang khoang:

Qxi>x)=Q, [1— CD(LI)] (6)
- P6ivéi thanh phan c6 ich (kim loai):

P(xi>x) = G[Q(X; > X)] (7)
Trong do:

+ Q(x> x): tai nguyén/ trit lwgng quang tinh
theo cac chi tiéu chiéu day (hodc mirc ham lwong)
dworc lwa chon x> x.

+ P(xi> x): tai nguyén/ trit lwong thanh phan
c6 ich tinh theo cac cidp ham lwgng xi > x.
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+ QO - Tai nguyeén, trir lwvgng khoang san tinh
bang phwong phép truyén thdng trong ranh gidi
than khoang dwoc khoanh néi theo gia tri x0.

+ Ci: Chiéu day trung binh hodc ham lwong
trung binh cta cic thanh phan cé ich cho tirng tip
mAu twong ing véi chi tiéu chidu day hoidc mic
ham lwgng tir xi > x1 tinh theo cong thirc:

G (8)

Nhw viy, phwong trinh (6), (7) cho ta méi
quan hé gitra cac dai lwong can tim Q, u theo cac
gia tri cho trudc Qo va xi.

3.2. Phwong phdp dw bdo tai nguyén theo
nguyén tdc twong tw dia chdt

Viéc dw béo tiém nang tai nguyén dwoc ap
dung theo phwong phép twong tu dia chat (Pang
Xuan Phong, Nguyén Phwong, 2006). Theo
phwong phap nay, tai nguyén khoang san dwoc
dwgc dy bao theo cong thirc:

Q=Sqk 9)

Trong do:

+Q - tai nguyén dw bao (tan),

+S - dién tich dw bao (ha),

+(q - tai nguyén quang trong mot don vi dién
tich, xac dinh theo cong thirc: q= Qm/Sm (V&i Qm 1a
tai nguyén xac dinh (tin); Sy 1a dién tich khu mo
(ha)).

+k - hé s6 twong tw xac dinh theo céng thirc:

m
D aby,
p=1

= m = m
2 ap by
p=1 p=1

(V6i: +1, j - d6i twong nghién ctiru; + Qg » bjp -

K

(10)

tinh chat nghién ctru cta doi twgngivaj; + m - tinh
chit nghién ctru.)

4. Két qua nghién ctru va thao luin

4.1. Két qua xdc dinh théng ké tai nguyén kaolin

23 23
18
10
7
6
4 4
° |k

8.1211.03139416.8519.7622.67255728 48313934 30372140.11
Gia tri trung binh khoang

Tan suat (%)

Hinh 2. Tdn sudt xudt hién ham lwong Alz03
trong mé Pec Sec Léng

Trén co s& 810 mau phan tich héa co ban
kaolin, chung t6i tién hanh x& ly thdng ké ham
lwong oxit nhém. Két qua xt ly thdng ké ham
lwong Al;0; theo cap ham lwgng Al203 cia md
Pec Sec Léng téng hop tai Bang 1 va Hinh 2 cho
thay ham lwgng Al;03 tun theo mo hinh phéin bd
chuin v&i mirc d6 bién doi thudc loai rat dong déu
(V=29,55%) (Phu luc 1).

Bdng 1. Két qud xw ly thong ké ham lwong AlO3 ctia mé Pec Sec Léng

n " Ham lwong (%) A a A .| Hé sd bién thién
Thong so Min | Max | Trung binh Do léch | Do nhon | Phwong sai (%)
Al,O3 6,67 | 40,93 25,39 1,16 1,32 34,37 29,55
Bdng 2. Tai nguyén kaolin xdc dinh theo cdc bdc ham lwong Al;O3 (xi)

xi (%) u f(u) Qo (tdn) Qx<xi TN Quke (tdn) | Quxe/Qo (%)
12 -1.69 0.046 382.444 382.444 4.6
19 -0.46 0.323 8.314.000 2.685.422 2.302.978 27.7
21 -0.10 0.46 3.824.440 1.139.018 13.7
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25 0.60 0.726
28 1.12 0.869
34 2.18 0.985
39 3.06 0.999

19
6.035.964 2.211.524 26.6
7.224.866 1.188.902 14.3
8.189.290 964.424 11.6
8.305.686 116.396 1.4

Két qua du bao tai nguyén, trir lwong quing
kaolin theo cAp ham lwong Al;0; theo mé hinh
phan bé chuin dwoc téng hop & Bang 2.

Tir két qua tinh toan tai bang 2 cho thay tai
nguyén kaolin trong mé kaolin-pyrophilit mé Pec
Sec Léng c6 ham lwong Al;03 > 28% chiém 14,3%
tong tai nguyén cua toan mo.

4.2. Két qud dw bdo tai nguyén kaolin
4.2.1. Xdc ldgp mtrc dj twong tw gitka cdc khu vuc
nghién ctru

Trén co s& cac thong tin dia chit, trong ving
nghién ctru da khoanh dinh dwoc 03 khu vuc c6

trién vong vé kaolin ngudn gdéc nhiét dich bién
chit trao doi, véi tong dién tich 1a 210km2. Tl cac
diu hiéu (thanh phin hoéa hoc, dic diém dia
mao,...) nhdn dwoc tir khu vie nghién ctru (Bang
3) dem cai tao vé dang ma tran theo nguyén tic
cac hang tr clia ma tran v&i gia tri thé hién sw c6
mat (1), khdng c6 mat (0) hoac theo mirc do quy
mo, tinh chat phé bién, ty 1&é % so véi “dién tich
chuin”(vi du khoang vat rat phd bién (3), pho bién
(2), it (1) khéng c6 (0)). T bang so6 liéu dia chat -
khoédng san da thu thap, theo nguyén tac trén tac
gia da xac 1ap dwoc bang ma tran tai liéu goc dac
trung cho cic déi twong kaolin - pyrophilit ving
nghién ctru tong hop & Bang 3.

Bdng 3. Ma trdn cdc ddc trung clia d6i twong

D4u hiéu hay cac thong s6 nghién ctru
P&i 1 2 3 4 5 6 7 8 9 10 11 12
twong . Magma |« .. R " . .
bia L N Tram tich| Than |Tang da |Thach . ... | Kaolinit . .
mao bt gay r):ﬁ;;) phun trao|khodng|thuan loi| anh Sericit |Pyrophilit (Dickit) Alunit |Inmenit
I 1 2 2 1 2 2 3 3 3 2 3
11 0.5 0.5 0.4 0.5 0.5 0.3 1 0.5 1 0.5 0.5 1
111 0.3 0.2 0.1 0.3 0.2 0.2 0.3 0.3 0.3 0.4 0 0
I\Y% 0.3 0.2 0.1 0.3 0.1 0.2 0.2 0.1 0.1 0.3 0 0
D4u hiéu hay cac thong s6 nghién ctu
P6i 13 14 15 16 17 18 19 20 21 22 23 24
twong | Zircon | Leucocen| Apatit | Diaspo | AlzOs | SiOz |Fe203| TiO:z Ca0 MgO | K20 | Na20
I 3 2 2 2 3 3 1 2 3 3 3 3
11 1 1 0 0 1 1 0.5 0 0 0 0 0
111 0 0 0 0 1 0 0.3 0 0 0 0 0
I\Y% 0 0 0 0 1 0 0.2 0 0 0 0 0

Bang 4.

Trong d6: I: mé Tan Mai, II: dai TAn Mai - Chic Bai Son, I1I: dai Hoanh M6 - Binh Liéu, IV: dai Tam Lang - Ba Ché,
Mirc d6 giong nhau (twong tw) gitra tirng cip dién tich nghién ctru x4c dinh theo cong thirc (9). Két qua téng hop &

Bdng 4. Mitc d6 giong nhau gitka cdc dién tich nghién cteu (102)

Tan Mai

TAan Mai - Chuc Bai

Hoanh M6 - Binh
Liéu

Tam Lang - Ba
Ché

Son
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Bdng 5. Tai nguyén kaolin dw bdo trong cdc khu viec theo phwong phdp twong tw dia chdt

Tan Mai 100 78 56 48
Tan Mai - Chuc Bai Son 78 100 56 65
Hoanh M6 - Binh Liéu 56 65 100 96
Tam Lang - Ba Ché 48 58 96 100
Khu vire du bio Dién tich | Mrc d0 twongty | Tiém nang kaolin trong “Dién tich | TN dy bao
T (S, km?) (k) chuin” (q, tr tin/km?2) (Q, trtan)
Tan Mai - Chuc 900 0,78 84,24
Bai Son
H'czanh Mo - Binh 500 0,56 0,12 336
Liéu
Tam Lang - Ba Ché 700 0,48 40,32
Téng 158,16

4.2.2. Két quad dw bdo tai nguyén kaolin viing nghién
ctru

Theo tai liéu tham do, &p dung cong thirc (8)
va két qua danh gia mirc d6 twong tu gitra cac khu
vue nghién ctru véi “dién tich chuin” (Bang 4) dé
dw bao tiém ndng tai nguyén cho cac khu vuc
nghién ciu. Két qua du bdo dwgc tong hop va
trinh bay & Bang 5.

Két qua tinh toan cho thiy tai nguyén dw bao
quing kaolin - pyrophilit khu virc d6ng bac Quang
Ninh dat khoang 158,16 triéu tin, trong do tai
nguyén du bao qudng Kkaolin chiém 14% dat
khoang 22 triéu tin.

5. Két ludn va kién nghi

Vung dong bic Quang Ninh c6 tiém ning vé
quang kaolin - pyrophilit véi chit lwgng tét, phin
bd trong hé ting Binh Liéu (T.a bl). Tai nguyén
kaolin dy bao trong cdc thdn quang kaolin -
pyrophilit khu virc nghién ctru dat khoang 22 triéu
tin la kha 16m; vi vdy, can c6 ké hoach diéu tra,
tham do chi tiét d€ danh gia, thu hoi va st dung
hop ly nguon tai nguyén kaolin nay.

Do diéu kién thanh tao, diac diém dia chat
cling nhuw tai liéu tham do con han ché, nén viéc
khoanh dinh riéng cac than kaolin trong tirng khu
vuc gdp nhiéu kho khan; diéu nay dan dén viéc
tach riéng cac than kaolin phuc vu cho khai thac,
ché tuyén va str dung la rat kho. Do d6, cin dau tw
nghién ctru cong nghé tach, tuyén, nghién phtt hop
dé thu hoi t6i da sdn phdm kaolin trong quang

kaolin - pyrophilit nhdm nang cao gia tri kinh t&
ciia mo va str dung hop ly tai nguyén.

Vé co ban kaolin va pyrophilit c6 nhitng dac
tinh céng nghé twong ty nhau, tuy nhién xét vé
tiém nang tai nguyén thi pyrophilit c¢é trir lwong
chiém wu thé, vi vy cin xem xét dit tén mo trén
co s& khoang san chiém wu thé cho phu hop (mé
pyrophilit c6 chira kaolin).
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ABSTRACT

The application of logical information problem in combining with
statistical method to estimate mineral resources of the hydrothermal-
metasomatic kaolins in the northeastern region of Quang Ninh
province

Hung The Khuong!’, Tri Do Le 2, Lam Van Nguyen 1, Thai Ngoc Tran 3

I Faculty of Geology Geosciences and Geoengineering, Hanoi University of Mining and Geology,
Vietnam
2 General Department of Geology and Minerals of Vietnam, Vietnam
3 Vietnam Institute of Geosciences and Mineral resources, Ministry of Natural Resources and
Environment, Vietnam

In Vietnam, hydrothermal-metasomatic kaolin of the secondary quartzite type is discovered,
explored, and exploited along with pyrophyllite, alunite, and high-alumina quartzite in the
northeastern region of Quang Ninh province. Due to the formation characteristics and complex
mineral components in ore bodies, this leads to the difficulty for mapping out particular kaolin
bodies, and in many cases. Therefore, mineral resources of the kaolin and pyrophyllitic ores are
being added together during the explored and exploited process. In reality, the calculation and
estimation of kaolin resources/reserves in the kaolin - pyrophyllite ore body not only makes
sense in scientific terms, but also the basis for exploitation orientation and processing to ensure
rational use of mineral resources. In this paper, a calculated method is provided for estimating
kaolin resources in the kaolin - pyrophyllite ore bodies via basic contents. The calculated results
show that the kaolin resources reach about 22 million ton and count for more than 14% of total
mineral resource of the kaolin - pyrophyllite mine.



