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NGHIEN CUU CONG NGHE TINH LUYEN QUANG GRAPHITT
KHU VUC YEN BAI

Pham Thi Nhung, Trdn Trung Tdi, Nhit Thi Kim Dung,
Phiing Tién Thudt, Vii Thi Chinh

[mi'nglkn/vm Wo - D

Tom tat:

Bao o trinh bay két qud nghién ciiu ché do cong nghé tinh ché graphite
o whién sau tuyén noi thu dugc graphit sach cé dg tinh khiét cao (hdm
lomg carbon =99%) bang qud trinh hoa tdch. Két qud cho thdy tit mdu
guing graphit mo Yén Bdi ban ddu cé ham ligng carbon 91,82% thu
duoc quang tinh graphit c6 ham lugng cacbon dat 98,54%. Qud trinh
hoa tich duige thyc hién qua 2 giai doan: Giai doan 1 hda tdch bdng axit
HCl va HNOs ; giai doan 2 tiép tuc hoa tdch bang axit HSO, v HE

G yéu 16 dnh hudng dén qud trinh hoa tdch bao gom: nhiét do, thi
pan, nong dj axit,

Tit khéa: Graphit, tinh ché, hoa tdch
Abstract:

lhe report presents the results of research on the technology of refining
watural graphite after flotation to obtain high purity microcrystalline
praphite (carbon content =99%) by the leaching process. The results
Siow that from the initial Yen Bai mine graphite ore sample with a
wrbon content of 91,82%, graphite concentrate with a carbon content
o 98,55% was obtained. The leaching process is carried out in 2 stages:
dage 1 is leaching with HCI and HNOs acids; stage 2 continues to
kaching with H,80, and HF acids.

Factors affecting the leaching process include: temperature, time, acid
Wicentration..,

Keywords: Graphite; Refining; Leaching
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TRUONG DAL HOC MO DA CHAT
FUYEN TAP RAO CAO HOTNGHT KHOA HOX

1. GIOTTHITU

Graphit 1 mot dang tha hinh ca carbon. Trong cdu tric tinh (.,
graphit, cdc nguyén i carbon duge sdp xép theo mang t6 ong luc gide nha
lop. Graphit t nhién duge phan thanh hai loai chinh: graphit vi tish &
va graphit vdy. Doi vi graphit vi tinh thé, qud trinh tuyén so bo chi yé

dung phuong phip tuyén néi. (2]

Chét lugng graphit phu thudc vdo 3 yéu t6 chinh, bao gom kich thay
hat graphit, ham lugng cacbon ctia graphit, va thanh phén tap chit... Cis,
nhu céc loai quang khéc, graphit nguyén khai cin dugc tuyén lam gids &
dat chit higng thuong phdm; quy trinh tuyén ciing sé quyét dinh chit lumy
thuong phdm. D4i véi graphit, bén canh qué trinh tuyén vit ly (tuyénné
néu muén dat sin phdm thuong mai vdi trén 99% cacbon thi cin dp duy
ci qué trinh xi Iy héa - nhiét [5]. Cic qué trinh ché bién graphit thé his |
trén Hinh 1. |

4
Do tinh khiét cia graphit c6 thé dugc néng lén khodng 95% by
phuong phdp tuyén néi, gidp loai bd hdu hét cic khodng vit ki nuk

Khai thac

Tién xir 1y

Tuyén vit Iy ( Tuyén ndi )

Y
San pham graphit chudn ( ~95% C )

Y
Tinh ché

¥
Loc

o |
[b‘ﬂ phdm graphit chudn ( > 99% C) ]

Hinh 1, Cdc qud trinh ché bién graphit [1]
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: IO MO SANG TAO TN O et ot it

VITUONG A af

Aot A8 tinh KW nhy ¢ tWE daoe dng dung tromg ot Lidg B
i cong nghiép, som phit trong ngdnh dde. ve  Tuy nhidn
't nng cao dO tinh khiét ciaa graphit bing cde pharomg phap ok

Wi iy
e phuong phap tinh luyén:

* Phuimg phip i

Trong qud trinh tinh ché graphite td nhién, sau khi tuyn ndi. cin
L cac phuiong phép hda hoc dé€ loai bo thém cdc tap chdt wa nuoe. R
« 1 mdt trong nhiing phuong phép phé bién, bao gdm axit hydrochloric
w11, axit sulfuric (H;S04), axit nitric (HNOs) va axit hydrofluoric (HF)

+ hé ctia phuong phdp ndy 13 phin (ng hoa hoc gilla cic loai axit vi cic
o chitt 6 trong qudng. Rufa axit khong chi gitp tinh ché thém graphite ma
o thé duge st dung 1am budc tién xi Iy trdde tuyén ndi nhdm giam
wm luong tap chit va cdi thién hon nda tinh ky nude cia graphite. 5

* Phuong phdp axit - bazd

Sau qud trinh tuyén ndi hojc rifa axit, vi¢c logi bd tap chdt sunfua nhu
« vén la mot vin dé khé khin. Mot s6 nghién citu da chi ra ring nung
gaphit 0 nhiét do cao (khodng 500 - 900°C) ¢6 thé chuyén héa tryc tiép
wntus thanh khi SO,. Tuy nhién, khi sunfua gdy 6 nhiém nghi¢m trong
s truong va chi phi xit ly phdt thdi rdt dit d6. Phuong phip axit-bazo
wag cach tron NaOH vdi graphit va nung & nhiét d6 cao ¢6 thé chuyén
we cac tap chit kim loai, sunfua va oxit silic thinh silicat, mudi natri, oxit
« sydroxit, ¢6 thé hoa tan trong nudic/axit. Sau d6, qud trinh rifa axit duge
wu huén d¢ loai b cdc tap chdt ndy. St dung phuong phdp niy khong chi
g4 log1 bo hiéu qud sunfua ma NaOH con ¢6 thé lam gidm nhigt do nung.

|
7/‘.

* Pluiang phép nhigt do

Ca 50 ly thuyét cha phuong phép nhi¢t do cao 1a didm soi coa graphit
« hon 50 vai cic tap chit khac. Khi dige nung nong dén nhigt do cao
Haang 3000°C) trong moi trudimg bao v¢, cdc tap chatse by khihoa valow
© 44 lai graphit tinh khiét. Mic di c6 sy khdc bigt gita cac loai graphit,
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TRUGNG DATHOC MO DIA CHAT
TUYENT AP RAO CAO PO NGHI LHOA HOt

nhung céc tap chit chinh thudng gap bao gom Fe, Ca, Cu, K, Mg, M»
7n, Na, Si0,, vv.. Phuong phap nhiét dd cao khong duge it dung &
¢ trong qué trinh dng dung thyc 1€ ma thudng duge két hop «
phuong phip khac. Mot s6 tap chit trong graphit c6 thé phan dng v
khi dac trung va bi loai bd dudi dang clorua bay hai & nhiét d6 cao. g
gidm nhiét 40 16i da cén thiét cha phuong phép ndy. Phuong phip st
40 ca0 ¢0 thé dugc coi 1 mot phuang phép tinh ché graphit bé sung hs,
qud sau qud trinh tuyén ndi hodc loi bd tap chit bing phuong phip b
hoc. Khi sit dung graphit ¢6 d¢ tinh khiét han 99% lam nguyén li¢u &
vao, ham ligng graphit sau qud trinh tinh ché nhiét d¢ cao c6 thé dat
99,995%. [5]

Mic dii ¢6 thé thu dugc graphit c6 d¢ tinh khiét cyc cao bing phueny
phép nhiét 49 cao, nhung phuong phép ny yéu cdu nguyén li¢u ddu view
d6 tinh khiét tuong d6i cao. Déng thi, qué trinh gia nhiét & nhiét df se
cao doi hoi mét khoan ddu tu ban ddu 16n vio thiét bj va tiéu tén mét luom
lén ning lugng. Xét vé vin dé bo vé moi trudng, xi ly khi thai ciing 1a mi
thch thiic nghiém trong. Nhitng han ché ndy din dén vic tinh ché graphs
béng phuong phép nhiét do cao thuding chi dugc 4p dung trong quy md s
xuit nho tai mot s6 nganh cong nghiép chuyén biét va khé trién khai o g=
mb cong nghiép lon.

Tii céc phuong phép trén cho ta thiy phuong phdp hoa tach a
dugc lya chon dé tinh ché graphit nhd nhiing uu diém ndi bit vé kv
nang loai bo tap chit hi¢u qua, quy trinh dan gidn va chi phi hgp Iy ¥
voi cac phuong phip khic. Hon nita, phuong phdp ndy cé thé két by
voi tudn hoan axit nhim gidm thiéu tdc dong moi trudng va tdi vu b
chi phi véan hanh,

DE nghién ctu tinh ché graphit 1én d tinh khiét =99% C, ndi dung ™
céo tap trung nghién ciu khd nang st dyng cdc axit manh nhu HCI, H.5
HNO, va HF déhoa tan va logi bé tap chit kim logi va phi kim logi trong &
tugng quéng graphit khu vitc Yén Bai. Dic bigt, HF ¢ khd ning hoa tan hs
qud $i0; - mot tap chdt phd bién trong quing graphit, Tit A6 dé xudt &
ché do cong nghé t6i wu dé tinh luyén ra graphit tinh khiét.
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[ POT MO SANG TAO TRONG O 8

VI TUONG 1A oY
1 MAUNGHIEN CUU

Mo nghien ciu 1h mbu quing graphit md Yén Bdi ¢6 thank phin hoo
om0 trong Ring 1.
Bing 1. Thanh phdn héa hoc graphit Yén Bdi

urm\ Do bac
o 'S

DO tro A% Ham hiong %

Al:0s Si0: FesOy Cal)
4N 262 5,56 1
1,56 213 167 0.28

(—

Két qué phén tich thanh phin vit chit cho thdy diy 1A logi graphit
wong d6i tinh khiét (Ham lugng carbon 91,82%). Him lugng tap chit
1,04, Si0,, Fe;05, Ca0) vin con, cén logi bé dé ning cao d¢ sach. Do
wcén tinh ché thém va do bdc c6 thé xit ly bing phuong phip nhiét hodc
44 hoc. Cén tiép tuc qué trinh hoa tach d€ loai bé tap chdt, dic biét 1
§0; va Fe,0,.

1. KET QUA NGHIEN CUU
3.1. Nghién citu qua trinh hoa téch axit giai doan 1
Anh hudng ciia nhigt dg:
Bdng 2. Két qud thi nghiém dnh hudng cila nhigt do
Mdu ban diu Ba sau hoa tach
Nlugt 4o, “C
- %C % Chdt béc %(
Ll 91,82 262 9343
10 91,82 262 9,21 ‘
" 91,82 262 e
) 91,82 262 e 79 '.;.w
L. n 91,82 262 _ ﬁ— 4 __ AN
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TRUGNG DAL TOC MO DIA CHAT
TUYEN TAP BAO A0 HOINGH] KHOA HOC

- Miu ddu: 100g

< TV 10 1ong/rin: 571

- Thn gian: 4h.

- Nong 40 axit: HCI 20%; HNOs 5%
- Nhiét do: nhi¢t 4 phong, 30; 40; 50; 60; 70°C

Két qud khdo sét dnh hudng cta nhi¢t d9 dén két qua hoa tach graph
duoc cho & Bang 2 va thé hién trén do thj Hinh 2.

100

—4—%C

% C

95

20 40 60 80
Nhiét d9, do C

Hinh 2. Anh hudng ciia nhiét d0

Anh hudng ciia thdi gian:

* Ché do thi nghiém:

- Méu déu: 100g

- Ty 1¢ 16ng/rén: 5/1

- Nong d¢ axit: HCI 20%; HNQs 5%
- Nhiét do: nhiét do phong, 60°C

- Thai gian: 1h; 2h; 3h; 4h; 5h
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| DO MO SANG TAO TRONG (0N

VI TUONG 1 AT s [

0 gud Khilo it dnh hutdng cia thisi gian dén k&t qud haa tich graphis
o o O Rang 3 vi the hidn trén &6 thi Hinh 3

Rng 3. K&t qud thi nghiém dnh hudng ciia th ghan

Miu ban din R <an v 13y
Margn b —
%C % Chit béc A1l
- | 9182 262 LAR N H:
! 91,82 262 wn
o 3 9182 262 %.16 |
o -
4 91,82 262 95.48 |
B 5 9182 262 9.5 J
100
0
» ——%C
o) N
0 2 4 6
Thoi gian g0
Hinh 3, Anh hudng cila thdi gian

Anh hudng cia ndng dé axit;

* Ché dg thi nghi¢m:

- Miu ddu: 100g

Ty 1¢ long/rén: 5/1

- Nong o axit: HCI 10%; 20%; 30% va HNO» 5%
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TRUONG DATHOC MO PIA CnAY
FUNEN TAP RAO CAO PO NGHT KHMOA N

0

Nhi¢t dd: nhi¢t 40 phong, 60°C

Thivi gian: 4h

Kt qui khio sit dnh hudng cia ndng do axit dén két qud hoas

graphit duec cho & Bang 4 va thé hién trén d6 thi Hinh 4.
Bdng 4. Két qud thi nghi¢m dnh hudng ciia ndng d¢ axit

Mdu ban ddu Ba sau hoa tach
%C % Chdt béc %C |
10 9182 262 9421 }
2 9182 262 9548 ;
30 91,82 262 955 |
4 9182 262 95.48
5 9182 262 95
wadl |
i
al ——%C
X i
|
i
95 !
|
|
l |
90 -
0

10

20 Naidae axil.V;w

Hinh 4. Anh hudng ciia ndng d9 axit

Nhén xét qud trinh hoa tdch axit giai dogn 1:

Tu cic dnh hudng trén cha nghién citu qud trinh hoa tach axit cho thir |
Do tinh khiét dat 95,5% vin chua dat chudn graphit siéu tinh khidt (>99%
cin thém budc tinh ché bé sung. Tap chdt $i0; chua duge loai bd gt &
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| DO MO SANG TAO TRONG CONG NGHE ¢nf mif s g dw

VI TUONG LALBEN VNG (1T P

IV HNO, kKhong ¢ khd ndng hoa tan silicat hidu qud. Phin tng coa
WOy 00 the tao kKhi NO;j (ddc hai), cdn <6 bién phdp xit Iy khi thii trong
trinh thuc hién.

Ché do thi nghi¢m toi wu hoa tdch axit giai doan 1 dat do sach 95,48%,
v I8 1ong/rdn: 5/1 Nong d¢ axit: HCI 20% va HNOs 5%; Nhi¢t do: nhiét
1 phong, 60°C; Thai gian: 4h

san phim sau hoa téch axit dat d¢ sach 95,48% C. D¢ dat duge d¢ sach
wo% thi cin nghién ciu khi tiép tap chdt bing axit HE

3.2. Nghién cltu qud trinh hoéa tich axit giai doan 2
Anh hidng ciia nhiét do:

* Ché do thi nghiém:

- Ty 1é 16ng/rén: 5/1

- Nong d axit: H2SO4 10%; HF 5%

- Nhiét d¢: nhiét 46 phong, 30; 40; 50; 60; 70°C

- Thoi gian: 4h

Két qua khdo sit anh hudng ctia nhiét do dén két qua hoa tich graphit
&gc cho § Bang 5 va thé hién trén d6 thj Hinh 5.

Bdng 5. Két qud thi nghiém dnh hudng ctia nhiét dj

Mau ban diu Ba sau hoa tich
Nhiét 9, °C
%C % Chat béc %C % Chdt bo¢
30 91,82 2,62 96,42 1,60
40 91,82 262 96,53 1,54
50 91,82 262 97 914 1,50
(] 91,82 262 98,51 R
70 91.82 262 98,35 45
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TRUONG DATHOC MO DJIA €AY
TUYEN TAP BAO CAO HOTNGH] KHOA HOC

dugc cho d Bang 6 va thé hién trén d6 thi Hinh 6.

100

A
‘_*/’

0y I 350

a0 1 00
as 2.50 :§
=% C ~
v 80 «@= Chit bic 200 2
& U

70 “ 1.00

65 l 0.50

60 - 0.00

20 40 60 80
Nhiétdo, do C

Hinh 5. Anh hudng cia nhiét do

Anh hudng ciia thoi gian:

* Ché d¢ thi nghiém:
- Ty 1¢ long/rén: 5/1
- Nong do axit: H2SO4

10%; HF 5%

- Nhiét d¢: nhiét d¢ phong, 60°C

- Thai gian: 1h; 2h; 3h;

4h; 5h

Két qua khdo sit anh hudng clia thoi gian dén két qua hoa tach graphi

Bdng 6. Két qud thi nghiém dnh hudng ctia thdi gian

Mau diu San phdm tu !
Théi gian, h =1
%C % Chat béc %C % Chitbik |
| 91,82 262 96,42 10
—
2 91,82 2,62 96,53 L5
—

3 91,82 262 97,94 1,50

4 91,82 2,62 98,54 |46

5 91,82 2,62 98,55 L
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PO MO SANG TAO TRONG CONG Nt cuf
VITUONG LA RN v

e A A
et
) {
0Q = 04 ( 100
=@ Chit bic
85 250
80 200 g
v b |
y -
& ; .'-.—.‘_._. | 180 W
75 1.50
| o
70 | 1.00
65 050
60 0.00
0 2 4 6
Thai gian, gio

Hinh 6. Anh hudng ciia thi gian

Anh hudng ciia nong do axit HF:

* Ché d¢ thi nghiém:

- Ty lé long/rén: 5/1

- N6ng do axit: H2804 10%; HF 5; 10; 15%

- Nhiét d¢: nhiét d phong, 70°C

- Thoi gian: 4h

Két qua khdo sit dnh hudng clia ndng d¢ axit dén két qua hoa tich
gaphit dugc cho & Bang 7 va thé hién trén do thj Hinh 7.

Bdng 7, Két qud thi nghiém dnh hudng ciia néng d¢ axit

Mau diu Sdn phdm tu
Néng 8o axit HF
% C % Chdt bac %C % Chit bac
’ 91,82 2,62 97,5 1,50
10 9182 2,62 98,54 (R
15 91,82 262 98,55 L
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FRUONG DATHOC MO DJA CHAT

IYEN TAP RAOQ CAD MOl NGHI KHOA HOCO
H‘l‘ -— 4 ‘___.,_. — 100
05 b 350
a0 . 3.00
85 ~A=%C 250
=@ Chat bdc I

Y 80 200 &

. l 1.50 G
7e hﬁ p
75 | -
70 1.00
65 0.50
60 * 0.00

0 5 10 | 15 20
Nong d¢ axit HF %

Hinh 7. Anh hudng ciia néng 49 axit

Nhén xét qud trinh hoa tdch axit giai doan 2:

Ché d9 thi nghiém t6i uu hoa téch axit giai doan 2 dat d¢ sach 98,54%
la :Ty 1¢ 1ong/ran: 5/1; Néng d¢ axit HF 10% va H2804 10%; Nhiét d: nhié
do phong, 60°C; Thai gian: 4h.

Qué trinh hoa tich da dugc thuc hién qua 2 giai doan va thu dug
graphit sach c6 d¢ tinh khiét 98,54%C ddp ting nhu ciu sin xudt vit li¢s
chiu lita, pin va pin nhién li¢u...

IV. KET LUAN

Qua qua trinh nghién clu hoa téch quing graphit khu vyc Yén Bdi ru
ra cac két luan sau:

1. Méu quéng graphit mo Yén B4i c6 ham lugng carbon 91,82%, che
thdy day la logi graphit tuong d6i tinh khiét, Him higng tap chit (ALOs
5i0,, Fe;04, Ca0) vin con cdn dugc logi bd dé nang cao dd sach. DY tro cin
tinh ché thém va d bc c6 thé xit Iy bing phudng phdp nhigt hojc hoa bes
Cén 1iép tyc qud trinh tinh luyén (tuyén ndi, hoa tach héa hoe hodc nung
nhiét d cao) dé loai bo tap cht, dic biét 1a $i0, va Fe,0,.

2. Phuong phdp hoa téch axit duge ddnh gid 12 gidi phdp phi hop &
tinh ché graphit dat dg tinh khiét cao, bdng cdch sit dung cdc axit manh nh
HCI, H;50,, HNO, va HF dé hoa tan va logi bé tap chdt kim logi va phi ks
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PO MY SANG TAO TRONG CONGNenTE o

VITUONG LA Rf N v [\

Hon ntia, phuong phip ndy <o thé két hgp vai tudn hoan axit nhim
St e dong moi tridmg va toi vu héa chi phi vin hank

CTren co s két qua nghién ciu hoa tach cde dung méi axit khic nha

«n hinh nghién ciu thc nghi¢m hoa tich mau quing graphit qua hai

Joan: Giai doan 1 hoa téch graphit bing axit HCIva HNO véi ché do 14

VI ong/rén: 5/15 Nong do axit: HCI 20% va HNOs 5%; Nhiét do: nhiét

1 phang, 60°C; Thoi gian: 4h. Giai doan 2 hoa tach graphit bing axit H,50,

. HE véi ché 89 t6i vu: Ty 1¢ 10ng/rdn: 5/1; Néng do axit: H,50, 10%, HF

. Nhi¢t d9: nhiét d¢ phong, 60°C; Thai gian: 4h. Két qua qua trinh hoa
wh cd hai giai doan thu dugc quing graphit tinh khiét dat 98,54%C.

—
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