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Bm o'y LAO CAlLNHAM THU 16y, o1 JUANC, GRAFIHIT M)

DA Grarig DANG VAY

i Tein Ihittidn, 1,

l I ritsy Nygoe Ak
W Khoa he Vi 0 iy

nehié Moy | uyvén bim

PGS TS, Nyuydn Haang Son
Triecny Dt hoe A, Fries € bt

Ouing graphit mo Bao He 16 wraphit te nhion |,

nehich ane thi ho .L\'"’l‘”h” ‘i"”,‘t.' VA, tam It rar Ce
o graphit vy 106 100 -mesh (1 0,14y

"t ff;rrrt cdu trie dany vay dung im
i thicy Vel ¢ ) ll_;fhh.f thuee 1é 13 thu hii

Mmj va vy mm - 1
‘ 2w . : : - mesh (-0 139 mmy bd e durg
srme phap nehicn cha xar gidn doan kéy hop ché de tuyin 1 2 it g

g l¢ quang tinh graphit vay the + 1) mesh vert ham fieen
ot 33,52 %o quang tinh graphit vay min - 100 me
i 5979 % tong rhi{( thi quang tinh g 93,31 % Tinh FICnE quing fink srraphit vay e i

wach ho p}n.‘i’ﬂ Cla (‘fl.[’ O mm G 498 Yo ('{}}) A 025 mmla 1611 u{/; 25 « 177
Yy ' : ‘

an lé 27,23 %o va cap -0, 177 + 0149 mm la 34,606 %, Him heomgs C trang e cdp dons dong tren
s 94 %0, cao hom han ham leomg C trong quang 1inh graphit min <100 mesh (52049 %, ¢

W v dé thu e kit ici rat diang
W cachan (C) dat 94 17 % imy vin
SICOham heemgy € 1o 5209 7%, wong o e

' Miu, phuwong phip, thiét bi nghi¢n ciru va phin tich
LI Mau nghién cieu

Theo két qua tim kiém tham do dja chit cho thiy, quing graphit Vi¢t Nam chu veu
wmtrong dut pdy song Hong kéo dai tr Yen Béi den Lao Cai. Tong trit luong quang graphit
we khoang 293 triéu tfm, trong do, Lao Cai chiém 70 % tong trir lugng quany [4] Mo
mphut Bao Ha, tunh Lao Cai da xac dinh trir lugng trén dign tich duge tham do [a 317056
watan [2] Khiap dung c¢ong nghé ché bien hop ly s& nang cao gia try kinh @& dor van 1
“vén khoang san nay.

Miu nghién ctru tuyén duge ly tir mo quang praphit Bao Ha, Lav Cai c6 ha?)rimr:: |
g binh trong mau 1a 11.80 % C. ham lugng cac tap chat gom co: Al () ].s If): & % “.1.11111
" mg Fes(), 1 -7'.*\'1 % ham lugng S10; la 57.10 %.‘Mlnui.ru. hzfrn I]u(r;wl uh’ut) txh»:l: “ \ ,::

e852 % iy huynh 2,02 % [3]. Thanh phan khoang vt ‘,h,"'f', i et Uit
i tam hoac dang soi. Ngoai ra con ¢o céc khoang vit khac nhu thac ' '

.‘ Pﬁ"ﬂ"g phip, thiét bi nghién cuu vé phan tich dé xac dinh thanh phan val
—_— A\ aL F.

S dyny phuong phap nghién ciu thue nghi¢m trong phong de Xac €

Vi Cone cong . p S - S x |

o “qu “ghwn’ HgsR ! l"‘,p Iy .,'Ip (ryc, sang rung, b ray

4y dap ham, may d <
May dap I dung tich 11 2.51 51

] .4 . - 4 . ] :
h‘.ltl bi nghién ciru duge su dung gom may tuyen not

i
¢ ) i . -
b dan, mgy nghién, may khuay thuoc tuyen,
Ve ] I +
o Mesto, hé thong tuyen nol prlot)
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Tuven tap hio o Hoinghi KHON 1
¢ hien 1 )i K hon nn chit oo g hiye K "
s Girerfswild € FHEES D, Viey gy,
Orig
["hih i h v e ||||“ b

vat duge thye |
DI Tong hy .
puyen v M e n i ;1 I,
 hoo cang nphgp v Phong thi nghicm b, ph; l
Ir\

|m/|1 thuot Vign Khoa hoco vie K9 thugy Y
'ru

Phin tich Ll\u.mp
v Unm P 1A No,

J‘..

nhién Dar ho

chat vi Khoang san 3o e n
VIMI UKL Vien Ho
n loai miu va com

s khoa Ha NG (4]

tam phan tich -
B mon Var heu ko
Trudmp Dar hoc Bacl

i thao lufn

dj tuyén chinh vt iy

i pll \n tich S M ||m llmy ;.'I‘lphll t() ”'”'ir »
vay, U :m praphit Ia nhimy ke ’

2. Két qua nghién cou v
in tinh

2.1. Nghién cieu xdc djnh ché

Két qua ph i tich khodng nrong

dudi dang vay. tam hode dang. sai; xen kep piira ¢ cic
’. '
quang. xam tan khi day trong nen mau: kich thuac ciac vay, tarm graphit te (.05 09 v

(0.15 x 0.5) [§]. Tu ket qua nblmn ciru thanh plmn vat chi it mau, dd nghién cin ,ru (,]F_ )
min m.hn.n hop Iv cho khau nbhu,n Ihn 4 -0.5 mm (luun;Ll duromyp khn.mp ) v, L.:p r_[ﬁ
mm) sau do quing duoc dem di tuyen chinh va tuycn tinh vai ché do nhu rén hinh |
Quang tinh sau cac lan tuyn.n tinh dugc phian Ld]‘) thanh cac Lap hat 0,25 mm: 0,177,
0.149 mm va 0,074 mm. So dd va két qua thi nghi¢m duge thé hién trén Hinh | va Bang |

Quing nguyén khai, d = -2 mm

Nghién: 100% -0.5 mm (29,47% -0,074 mm)
Hinh 4 D thy biu dién anh huang chi phi

pll=7-75
D hoa 90 g/t
i Montanol 800 50 g/t

Tuyén chinh graphit

,\'u)':'.‘f)s' ’50 g—','

"fuye'n tinh San phim ngan

Ray tdch cdp

Trung gian |

25 mm
0074 mm

0149 ~ 0074 mm

v

‘ \

Hinh 1. So 44 A
o d6 thi nghi¢m phin cip sau m{t lin luyén tinh
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in (AP hdo Cdo Hoi nghi KHCN lnvén khodng
,T'H_"{ .

loan quoc lan thie V. Ha Néi 9-2018

i ket qua I"h“” cap do hat quang tinh tyy¢
I a ho +0.25 mm -0.25 +0, ]77 o
¢ qll”" theo véu cau datra, Cic cap h
rmLL . (hem Kkhau nghién lai san phim

ang ||nh tho
an ph? ¢ v sau do “Lp tuc tuyeén tinh mdn ¢6
Sty Jf ¢u cau thuong pham.

Iiszl 1. l\cl qus thi nghlgm phﬁn ch

nt

a (}|1|l;;'1¢m th‘n q“‘mﬂ sau khi da tuven tinh

at -0.149 0.149 mm vin chira dar dmrL ham
mm hiam lm,mC C

qu

cung rat thap. Vi vay
quang unh vay tho dat chat luromg

2P £ cac NF hat sau tuyén tinh 1 lan

i

-

Tén san pham 1 hu h :mach Ham lrong rh,{,m ol
| %A | % | A i,
2025 1 D 6.47 45,37 487 |
"-l;'.ﬁ“ +0.177 mm 6,11 5291 2739 |
0 1”j9_‘ffﬂ““ 3,02 49.65 12.71 _j
hd’_ﬂ_qu +0.074 mm 4.01 4591 15.60 j

“ahat-0.074 mm 2,56 56.37 12.23

Tanggian | 8.47 3.00 s |
o phim ngan_ 69,34 08 | 505 |
ung cip tinh 1gi 100,00 11,81 10000 |

3 Nohién ciew xdc dink ché dj nghién cha sat lai quing tinh

Theo két qua thuc ngh1em néu trén, dé thu duoc quang tinh graphit c6 ham lugng cao

i bude phai nghién lai phan ndi va tiép e tuyén tinh, trude khi tich céc Cap hat thanh san
i Da nghién ciu lua chon thiét bi nOhlen dé gial phong két hach ma van dam bao duoc
ich theoc vay gra phit, dé sau khi tuyen tinh san pham s¢ c6 ham lugng cacbon dat veu cau
4 va da quyét dinh su dung thiét bi nghién cha xét. So 6 thuc hié¢n dugc the hién trén

imh g

Cac yéu 10 unnh anh hucm;D dén chi tiéu ki thuét cua qua trinh nghién cha xat quing

t graphit thd bao gom: Nong do bun vao nghun ty 1& bi/quang (b/q), thoi gian nghien cha
£10c 4o nghién cha xat. Dé tai da xac dinh dugc ché do hop ly cho khau nghién cha xat do
“'”L do bun quang 35 %, ty |¢ bi/quang 5/1: thoi glan nghlcn 5 phat (3082 % cap
4 mm); 16¢ do ﬂbhlcn cha xat 35 mv/s (700 v/ph). Quang sau nghien duge dua di tuyen
%4 6 ray tach cap hat +0,177 mm nhiam xac dinh ducc thu hoach, sau do phan tich

"luong C va xac dinh duge thue thu, tr do danh gid két qua nbhun cha xat lar quang

}
}u qua nghién ¢iru anh hudng cua cac yeu (0 trén dén hicu suat nbhltll (ham lugng {

I thu oy £) dugc thé hién trén do thi Hinh 3 dén Hinh 6.
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N Tuyén khodng todan quoc lan thir Ha N

Tuyén t;ip_hfin cdo Hoi nghi KHC

Quing nguyén khai, d = -2 mmy
m

Nghién: 100% 0.5 mm (29 47
Ye -0.074 mm)

pH=7-75
Dau hoa. 91 4
Montanat 'SI(IO 50 2t

Tuyén chinh graphit

NH)SI‘OJ.' 150 g/l
Tuyén tinh graphir 1

Sanphémng:

Nghién - cha xdt

Trung gian |
Tuyén tinh graphirt 2
Ray rich cdp hat
Trung gian 2

Cép +0,177 mm Cép -0,177 mm
(Q. tinh graphit vay thé 1)

Hinh 2. So d6 nghién cha xit 1in 1 quing graphit mé Bao Ha, Lao Cai

) Vi cac ché d6 nghién cha x4t hop 1V néu trén di thu duoc quang rinh graphitvay i
(cap +0,177 mm) ¢6 ham lugng cacbon >94 %, thuc thu cong doan dat gin 20 % H=
lugng cacbon da dap ung duoc thanh san pham cacbon thuong pham ban ra &q truong.

) Daoi vai cap -0,177_ mm, nhom nghién ciru da tiép tuc tach qua ray 0.149 mm & e
cap +O;149 mm. Tuy nhién, ham lueng cacbon cua cap +0.149 mm chi dat khoang g7
Vi chat lugng cachon nhur viy van chura dap (mg chét lucmé véu cau. Dé tai tiep e i
g;l;z;’t cap -0,177 mm. So d6 va két qua thi nghiém lﬁnllum' duoc [hé hién trén Hinh '

rdﬂg I

o

fI"-'.i- \w

4
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10 edo Hoi nghi K N Tuvén khodang toan grot

s lan thie V'

[ Not y 20

Tvén tap ha
— - ——

(':"|p 0177 mim

'

1 < A
Eﬂhltn cha xal

[uyen tinh

Ray tach cﬁluﬂ_H‘J mm Trung gian
Cap +0.149 mm Cap hat 0,149 mm

(Q. tinh graphit vay tho 2) léﬁT'___
Nghién — ché xat 3

Tuvén tinh 3 lan

Q. tinh graphit vay mjn Trung gian

Hinh 7. So 4 nghién cha xét lin 2 va 3 quing graphit mo Bio Ha, Lao Cai

B.m" 2 lul qua nghién cha xat thu quing graphit vay cap -0,17740,149 mm

I
]; Tén san phfim . 'lAhu hoach, Yo Ham lugng C, Thye th“ 2%
o Bé phin  [Toan bd Yo Bo phin |Tu.m bu
Judng Linn -'|..1p\'|l". \:I) 2 - ' . B
-

i 0. ‘!‘:_f}_”'_.]”] GO‘.‘-6 2"I8 93~4ﬂ, :465 ;‘h
| m______ 79.74 8.58 72,54] 755 b
(u vp cap (Bot tuyén tinh 3) 100,00 10,76 2677 100.00) K

dugc :4L:Tn-'Ulm?h?b::;!rl]:hlbldtldkhllhzb’l)“cn |Ial vi wyén tinh sau dé ray tach cap 0.14

luone cacbon chi dat 72 54YU/ | co ham luong cacbon dat 93.42

du«uciuun unh thém -‘I Lohua cap tng du{u yéu cau. Vi viy, san pha
frralenih i ant San pham sau lu)cn lmh cung chi dat ham fugmg © €

g cacbon vin chua dat yul cau dat ra cua de tai cang nhu qan phant

77,51

87‘”(

[1 )04
/0.

ban trén lhl Lrudr /
I n
tuyen tnh Sau qhu 1\llr1\:ldh} nLdlp ' MI-U lﬁ%:\mm lltp o i "bh“-“ - N
R 4 ghien lan |
0,149 mm <o ham lugng cacbon dulL e g m“’“ tinh thu duoc quang unl

Tom lan, doi
YiJl H ’
graphit vay dat ham Im:::u]“54?:”)“” %4 a0 Kk, Tinke L0 (M 4¢ thu dm“ e
b o thi quang sau tuyén chinh cin dugce nulm.n cha xat

9 mm thu

Cap -0, 149 mm ham

m nas ep e
hon la

1 3 UUUL h U
1 1.“[‘}

ang U0 i

A/\H”

Hoi Tuyén khoang Fig!
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cae thE e gian doan xac dyn (¢ g,
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K quan tan Bang 4 cho thiy

Linhe nengs quangs ool praphit visy (h, |y thu hesch ¢
| G Sl .

P

10 vo mm vliem B
P EALE
th

ot tmp VT thre e i 1 10,36,%, 14 44 Y, 56,

Quang it praphit vy the 2 ¢hp -0.17710,149 mum,

'H’{d' i
'-Jillj!

' 0 1 )4 e
Clap (l“ ) '”-.I /) I« '"u{”, “6G 1

<pon dat DARD o g varthare thu 1 17,23 9,

S Quang “"I;l praphit vay min ¢6 thy hoach 7,4
hll}l“ ”.71.) ".-"'. l'llp -”.U'f“ Chiéll] (:H.’I %%

@ 79 %.
t}ip}ml Ao nim

I q it -U.J ) _‘j mm

Caphat -0.25 10,177 mm

fphiie

URVIRET

( ln’l /,"”

by quang tnn

;’lf:
7 Va
10 %,

Bing 4. Két qua thuc nghiém

i .qr,? (£1 n. &
k. / ,‘J f
rliwlf\ ( «i;:, $

Vﬂ‘f tdiia

YO4 mn chierm

L2 %5

duepe trir

¢t thy hogeh 2,14 %, ham

1029 %
harn luomy cachem (€ ) e

£1%

Y (trong 46 cap 0,149 ~0.074 mm
) VO ham Luogng C la 82,09 % (mg vén thuc :

-

" -
Ll G

(. tinh graphit vay tho 1
Lﬂ 177 mm)

(. tinh graphit vay théo 2
(007740,149 mm)

Quing tinh graphit vy thé

Lip-0.149 40,074 mm

Cap 0074 mm

Quing tinh graphit viy min

U3 o
~dang thai

Tén san pham Thu hoach, % | Ham lrgmg C, | Thue thu C. %
I Br o B BP
S NS — 1 95,15 1.69 10.36
| 068 3333 95,14 5,46 33.54
115 56,37 94,11 9,14 36.10
2,04 100,00 94,56 16,29
| | 100,00
2,18 - 93,82 17,23
122 94,17 33,52
275 31,79 83.64 1954 33.16
.90, 6821 80,44 39.9% 66 54
8,65 100,00 82,09, 5979 100,00
87.13 0.91 6.69
100,00 11,87, 100,00

VRN TS
Qﬁﬂgt‘an tinh lai

‘ [
L Két ludn vi kién nghi

Vi cac diéu kién va ché do nghién cha xat lai

Phim graphit vay dap (mg chi tiéu k thudt dat ra, ning

i ﬂﬁ‘ly_

Yl b

ﬂLh]'é“ Chfl

H(h -
" Tuyen khodng Vier Nam

Ché,dé nghién cha xéat hop 1y nhu sau: T
P 1y 1a 35 %: thei gian nghien cha ;
Xdtla 35 m/s (700 vong/phat), so

y I¢ bi/qua
xat la 5 phut (‘ ‘
lan nghic¢n cha xat 1

quang tinh graphit tho da thu hoi duge
cao gia tri kinh t€ doi vol khoang

ng la 5/1: nong do bun nghiép cha
50.82 % cflp -0,074 mm); toc do
ai quang tinh 1a 3 lan.
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wvén tdp bdao cao Hoinehi A TCN Toven &losang toan quoc lan thiz V. Ha N
Tuyén tap bao cao Hoi nch, "

-

U'A.J(}‘“T

Sau qua trinh nghien, iy én ng i en cha xat,

phan cap thu duge 2 loai qudn
quang tinh graphit vay tho va graphit viry min.

link Uim
. I
Quang tinh graphit vay thd + 100 mesh (+ 0149 mm) ¢ ham Iu‘gmg € da
Va1 thue thu toan bo 33.52 % trong do. Quang tinh graphit vay tho | (cap
o mg vai thue thu 1 oian bo 16,29 %
ham luomg cachon (C) dat 94.56 % tmg vai thue thu L toan bol6 Yo, Ou ik wrap;

. . i . ‘) x L i
vay tho 2 (cap -0.177+0.149 mm) co ham lugng cachon dat 93 .82 %, Ung van thye thy |,.i

- Mn
bo1a 17.23 %.

917,
0177 mm
ang 1

(

Quang tinh graphit vay min -100 mesh i# ().Iil‘l mm)ibcn hil:ﬂ |U(m’g (r Ii} 5{2.';,(, % ing
vai thue thu 1a §9.79 %. Tong thue thu quang tinh 1 93.31 %. Quang thai ¢6 hary Iremy ()
% C v mire phan bd C 12 6.69 %./.

Tai hiéu tham khio
I Quy hoach phan ving tham do, khai thic. ché bién va st dung nhom k{}r)d;-;g |
nghicp (serpentin, grafit, fluorit, bentonit. diatomit va talc) Jw.z nam 2013 ¢é xér gén Néim
2025. B9 Cong Thuong, 2008 (Quyet dinh s6 41/2008/QD-BCT).

- Bao cao tham do “Bao cao két

Chl’.}l' ('l;ﬂg

[

qua tham do graphit tai khu vue Bao Ha. x4 Bao

HE‘L hu\,g_n
Bao Yeén. tinh Lao Cai", Céng ty ¢b phén Khodng san Song Da Lao Cai. 2013,

L)

. Tran Thj Hién, Nghién cteu cong nghé tuyén va ché bién sdu quang graphit mo Bao H;
timh Lao Cai. Vién Khoa hoe va Cong nghé Mo - Luyén kim, 2016.

Tran Thi Hién, Nghién cteu cong nghé |

chi Cong nghiép Mo, s6 4 - 2017,

5. Mineralogical characteristics of graphite ore from Bao Ha deposit, Lao Cai Province and

proposing a wise use, Vietnam

Journal of Earth Sciences. 39 (4), 326-338. DOL
1O 150250866-7187/39/4/10728.

uyén quang graphit mo Bao Ha, tinh Lao Cai Tap

Py

Study on maximum recovery of flake graphite of Bao Ha ores, Lio Cai provinge

Bao Ha graphite ores is naturql graphite that exists in the
Research on the recovery of grup}“'m_ﬂukg and graphite
implications For the recovery of raw graphire
grained flakes -100 mesh (- 1.1 47 mm), an aitri

with ratonal regime 10 obtuin SAtsfactory resylyy - coarse graphire flakes - 100 mesh “:’r’”
carbon content () of 94.17 % for recovery of 33 39 Vi = 100 mesh fine-grained graphiie v
C content of 82 (19 “u with recovery of 59 79 oy and u net reovery of 93 ;‘{ 0 ”‘;. ‘\,;,",uff(‘”"":"‘
of fluke graphite of size Jraction + 0 4 mm s 198 o o ' '
Jraction -0.25 ~ 0,177 mm is 27 25 o and fraction (),
all size fractions varies around 94 %, hig
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