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UNG DUNG, TiNH Hil\]H KHAI THAC, CHE BIEN GRAPHIT
TREN THE GIOI VA VIET NAM

TS. DAO DUY ANH, TS. PO HONG NGA,
ThS. TRAN THI HIEN - Vién Khoa hoc va Céng nghé Mo-Luyén kim

1. Dac diém, tinh chét clia graphit va cac g dung

Graphit 1a mat dang thu hinh cta cacbon.
Graphit la khoang vat mém, c¢é do cirng tir 1+2
(theo thang Mohs) va khéi lwong riéng 2,09+2,23
glcm®. Graphit c6 mau xam dén mau den, mo
duc va c6 anh kim. Khac v&i kim cwong, graphit
cd dd dan nhiét, dan dlen cao, nhiét dd noéng
chay rat cao (> 3800 °C), én dmh & nhiét do-cao,
dac biét tro vé mat hoa hoc.

Cac khoang chét ty nhién cha graphit bao
gom thach anh, calcit, mica, thién thach cha
sat va tuamalin. Tinh thé graphit hoan chinh vé
cung hiém, chung tao thanh nhirng tdm lyc giac,
doi khi c6 vét khia tam giac trén mat, tap hop
thanh vay mong, nhirng khéi hinh que hay hinh
thoi rat hiém.

Do dac diém cau trac tinh thé nén graphit c6
nhiéu tinh chat gidbng kim loai nhw: dan nhiét,
dan dién tét, hoa tan trong kim loai néng chay.
Graphit la phi kim duy nhat c6 mot sd dac tinh
héa Iy giéng kim loai.

Graphit gbm 2 loai: tw nhién va nhan tao.
Graphit ty nhién dwoc san xuét tir quang tinh
graphit v&i ham lwong va kich thuwéc hat khac
nhau. Graphit nhan tao dwoc san xuét chd yéu
tir nguén céc dau mo.

Béng 1. Béc diém cua céac loai graphrt twr nhién [1 ]

Graphit dwoc phat hién cé ngudn gbc tr qua
trinh bién chat 1a phd bién hon so v&i graphit c6
trong dung nham nui Ira. DU theo cach nao thi
nhiét @6 cao, &p suét cao cung moéi truerng hoan
nguyén la cac diéu kién tién quyét cho sw hinh
thanh graphit.

Graphit hinh thanh ty nhién |a cac tinh thé
tinh khiét, tuy nhién hinh thtc ton tai cta ching
trong cac loai quang la khac nhau.

Graphit v6 dinh hinh dwoc hinh thanh tir qua
trinh bién chat cac via than antraxit tén tai
trwéc do6, graphit dang vay dwoc cho la hinh
thanh dwéi cac dai dwong sau, ldng dong
cacbon hiru co.

Ngoai ra, con toén tai mét sd hinh thirc khac
clia graphit nhw cac manh graphit xam nhiém
trong mé da cdm thach hay graphit dang van,
dang mach.

Dwa vao dang tén tai cGa graphit trong céac
md quang ndi trén, ngwdi ta chia quidng graphit
thanh ba loai chinh v&i nhitng dac diém nhw
Bang 1.

Do graphit cé nhiéu déc tinh vwot trdi nén no
dwgc ng dung trong nhiéu linh viyc khac nhau.
Theo USGS nam 2012, nhu cau tiéu thy graphit
trén thé gi¢i nhw trong Bang 2.
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Bang 2. Linh vwre va nhu céu tiéu thu graphit

trén thé gidi

Ngubn: USGS

Céc (¢ing dung cy thé clia graphit nhw sau:

1.1. Vit liéu chiu Itra =

Graphit co nhiét dé nong chay rat cao cliing kha
nang chéng thadm kim loai, chéng &n mén tét. Trong
mot sb loai gach chiu Itra (MgO-C) y&u cau vé kha
nang chéng &n mon, chdng tham tét ludn co6 thanh
phan graphit, ham Iwong graphit cang cao thi tinh
chét clia gach cang t6t nhwng gia thanh gach ciing
tang lén trong (rng. N6i nau kim loai dwoc ché tao
tlr hén hop sét va graphit (chira 85 % C dang vay
I&n) hodc SiC va graphit (chira 80 % C dang vay
nho). Nbi ndu kim loai stv dung graphit vay Ion, trong
khi gach MgO-C can graphit vay khéng qua lén.

1.2. Pin 7

Graphit ty nhién va tdng hop dwoc st d__ung_dé
san xuat andt cua tat ca cac cong nghé pin di én hinh
bao gbm pin so' ¢ap (pin st dung mét lan), pin thi
cép (pin cd the sac lai), pin xach tay, pin cong nghiép
[2] [3]. Nhu cau v& pin, chd yeu 1a pin ion lithium va
pin NiMH tang, 1am cho nhu ciu graphit ting vao
cubi nd&m 1980 va dau nhitng ndm 1990. Su tang
tredng nay 1& do nhu cau va phat trién cac thiét bj
dién t&r di dong nhw may nghe dia CD cam tay,
dung cu dién, xe dién, may tinh xach tay, dién thoai
di déng, may tinh bang, va cac san pham dién
thoai thong minh... [3], [4]. Pin xe dién cling dugc
dy doan sé tang nhu cau graphit.

1.3. Chat dan dién

Graphit 12 chat dan dién kha t6t, nhwng déc tinh
ndi troi lam cho graphit khong thé thay thé béng
cac vat dan khac Ia & kha nang chiu nhiét dd cao
cling nhw chéng an mon hoa chéat ctia né. Graphit
c6 thé lam dién cuc cho cac bé dién phan, cho cac
16 hé quang hodc lam chéi than tiép dién trong cac
ddng co dién...

1.4. Co khi

Mét trong nhikng déc diém ddc dédo cla graphit
la tinh chat bai tron. Bot graphit tron va dac biét co
tinh 6n dinh dwi diéu kién ap suat va nhiét do cao.
Nh& d6, graphit dugc st dung nhw chét bdi tron
khé trong may méc hang nang dé gidm va cham

gilka cac by phan hay nhitng noi cé nhiét o cao
bat thuéng. Graphit co thé phéi tron thém chéat
khac dé tang co tinh, st dung trong nhiéu chi tiét
yéu ciu ma sat nho va chju nhiét nhw vong bi
trwot, xéc mang, 6 truc dan va vong dém ndi hoi,
khéc ddu, may bom chan khéng...

1.5. Céng nghiép hang khéng vii tru

Do sw 6n dinh nhiét dac biét cao cling ty trong
nhe, graphit va cac sadn pham cla né da tim dwgc
nhiéu chd ding trong (ng dung hién tai va twong
lai ctia nganh cdng nghiép hang khéng va tru. Mot
sb (rng dung clia graphit trong nganh céng nghiép
hang khéng vii tru bao gdbm cac hdp dong co, éng
nd, dau tén Ilra, mi tén Itra, chét cach nhiét...[5].

1.6. Céng nghiép hat nhan

Ung dung clia graphit trong céng nghiép hat
nhan bao gém 1a vat liéu xay 16t ciia nha may hat
nhan, b6 diéu hda va phan xa nhiét, cot nhiét va vat
liéu dirng 16 thir c&p. Trong twong lai, cac 1o phan
(rng hat nhan sé co6 nhiét do lam viéc t&i 1000°C,
do d6 yéu cau vat liéu co tinh chét 6n dinh nhiét va
ty 18 hép thu notron cao. Hién nay, cac c¢dng trinh
tap trung nghién clbu san xuat cac san pham ti
graphit d& dap (ng muc dich nay. Theo tinh toan,
mét 10 phan (ng tang s6i A 1 GW can 3000 tan
graphit d& xay dwng va 1000 tan"graphit dé van
hanh méi nam [6)].

2. Tinh hinh khai thac, ché bién graphit trén
thé gi&i

Theo d liéu cla co quan khéo sat khoang san
Braxin nam 2013, trl¢r lwong quang graphit trén
toan thé gi¢i khoang 130 triéu tan, trong do Braxin
chiém hon 44,5 % tbng tri¥ lwong, Trung Qudc
ding thtr hai voi 42 % tébng trir lwong. Gan day,
nhiéu nguon quang graphit I&n ciing dwgc tim thay
& Han Quéc, Triéu Tlen Uc... Tuy nhién, cho dén
nay van chua co s6 lieu théng ké tin cay dwoc
cong bd. Mdt s6 qudc gia cé ngudn tai nguyén
graphit dang ké dwoc trinh bay trong Bang 3.

Bang 3. Trir lwgng quéng graphit trén thé gioi

(Nguén: USGS)

cONG NGHIEP MO, S0 1 - 2016 Kl



KHOA HOC KINH TE VA QUAN LY NGANH M0

Graphit tw nhién da dwoc khai thac tir 1au. Cang
véi s hién dai héa khéng ngirng, nhu cdu vé
graphit twr nhién ciing tang l&n qua cac nam. Sw
tang trwdng clia cong nghiép san xuat graphit ty
nhién dwoc thé hién qua Bang 4.

Hién nay, nhu cau graphit tw nhién cla thé gioi
hang nam vao khoang 1,1 triéu tan [7]. Trong do,
dén 960.000 tAn ndm trong nang lwc san xuét cua
Trung Quéc. Nam 2012, khoang 70 % san lvong
graphit clia thé gidi dwoc san xuat tai Trung Quéc.

Béng 4. San lwong graphit cia mét sé nudéc (tan)

Bong thoi véi ngudn tai nguyén graphit dai dao sén
c6 cung nguon nhan lwc g|a ré, nwdc nay hoan
toan co thé huy déng san xut da dap trng nhu cau
graphit cda thj trwdng thé gidi trong twong lai. M6t
s0 nha may san xuét graphit I&n trén thé gici dwoc
trinh bay trong Bang 5. Tuy thudc vao muyc dich s
dung ma graphit cé nhitng yéu cdu chét lwong
khac nhau. Bang 6 |& tiéu chuan graphit thanh
pham va linh vuc st dung theo Qingdao Develop
Import and Export Co., Ltd (Trung Quédc).

Ténnwéc | Nam 2009 Nam 2010 N&am 2011 Nam 2012 Nam 2013

U 750 420 925 1000 =
Braxin 59425 92.364 105.188 110.000 105.000
Canada 150680 | 20600 125.000 - 25.000 ~ 25.000
Trung Quéc ~ 450.000 700.000 800.000 800.000 1810.000
Anbo 1130.000 140.000 - 150.000 160.000 160.000
Triéu Tién 30.000 30.000 30.000 30.000 30.000
Han Quéc 48.000 34.000 L - -
Madagascar 3.437 3.783 3.573 4.100 10.000
Mehico 5.105 6.628 7.348 8.192 8.000
Na Uy 4562 1 6.270 6.000 1.500 2.000
Rumani -20.000 7.000 -- - =
Nga 14.000 14.000 - 14.000 14.000 14.000
Sri Lanka 3.171 3.437 3.500 3.600 4.000
Tho Nhi Ky 2.400 - 5.250 5.200 5.000
Ucraina 5.500 6.000 6.000 6.000 6.000
Uzbekistan 60 60 60 60 60
Zimbabwe 2.463 5.000 5.000 . 6.000 6.000
Téng cong 794.000 1.070.000 1.160.000 1.170.000 1.190.000

(Nguén: USGS )

Bang 5. Mot s6 nha may san xuét graphit Ion trén thé gici

Cong ty Vi tri Nuwoc Cong suat (tan/nam)
Jixi Liumao Graphit Resource ~ Heilongjiang T. Quodc 90.000
Heilongjiang Austrian Yu Graphit Heilongjiang | T. Québc 80.000
Qingdao Haide Graphit Co ‘Shandong T. Quéc 75.000
Chenzhou Lutang Crystalline Graphit Hunan T. Quéc 70.000
Nacional de Graphit Bahia Braxin 70.000
Karaback Metal & Mining . - T. NhT Ky 50.000
Qingdao Hensen Graphit Shandong T. Nhi Ky 38.000
Lubei Yxaing Graphit - T. Quéc 30.000
Extractive Metaquina Bahia Braxin 30.000
Graphit Kaiserberg . Ao 30.000

(Nguén: Industrial Minerals)
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Bang 6. Tiéu chuén va wng dung cua moét s6 loai graphft
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Trong céc loai quang graphit, ngoai trir loai
graphit mach van dwgc khai thac theo dang boc
tach 1ay tirng via quang gan nhw nguyén chat voi
ham lwong cacbon thwong trén 98 %, cac loai
quang con lai co ham lwgng graphit thwéng khéng
cao: quang graphit dang vay cé ham lwong dao
dong tr 5+30 % C; quang vo dinh hinh cé ham
lwong nhé hon nira va thuweng 1an véi than. Trong
cac loai quang graphit, chi co dang vay la thich hop
dé nang lén dd sach cao >99 % C.

Quang graphit dang céanh vay thuéng tén tai
bén trong Iép da bién chat. Bé thu hdi graphit va
loai bé dat da ciing nhitng loai tap chét khac,
phwong phap tuyén néi a c¢o hiéu qua nhat. Theo
phwong phap nay, do sw khac nhau vé tinh chat bé
mat, graphit s& ndi 1&n trong I&p bot va duoc thu
héi trong khi cac loai khoang khac da phan nam
trong s&n pham ngén may.

Nhin chung, thanh phan tap chat cé trong quang
tinh graphit thwéng co ban 1a giéng véi thanh phan
cla I&p da chira n6. Cac tap chat co thé lien két
v&i cdc manh tinh thé graphit theo hai cach:

% Céach thir nhat: cac hat khoang bam dinh trén
bé mat cac manh graphit hodc ndm gitra hai vay
graphit lién ké&. Lién két gitra tap chat véi tinh thé
graphit 1 lién két co' hoc. Do thudc tinh tron mém va
dé tach lép cla graphit, cac tap chat dang nay dé
dang tach ra khéi vay graphit trong qua trinh nghién
va sau do co thé loai bé trong khau tuyén ndi:

<+ Cach thir hai: cac tap chat co thé tdn tai bén
trong mét vay graphit theo hinh thirc xen ké. Tap
chat & dang nay khong thé tach béng phuwong
phap nghién-tuyén ndi.

Trong hai hinh thirc ton tai cla tap chat trong
quéng graphit, da phan tap chét & dang th(r nhét,
do do cé thé loai bd bing phwong phap nghién-
tuyén ndi. S& dung nhiéu lan nghién-tuyén thong
thwérng cé thé dwa ham lwong cacbon trong quang
graphit I&én 85+90 % hoac cao hon niva tir 90+95 %
v&i cac loai quang chira graphit dang vay lon.

Trén thé gi¢i c6 nhiéu phwong phap tinh [uyen
graphit nhdm dat dwoc dd sach cao. Mot cach tong
quat co6 thé chia thanh hai phwong phap: phuong
phap x& ly nhiét va cac phwong phap héda. Trong
do, phwong phap x& ly nhiét 1a dung nhiét do rat
cao lam bay hoi cac tap chat coé trong graphit, con
cac phwong phap héa dwa vao phan (ng héa hoc
dé tach tap chéat.

3. Tinh hinh khai thac, ché bién graphit &
Viét Nam

Téng trlr lwgng va tai nguyén dw bao quiang
graphit Viét Nam khoang 29 triéu tdn. So vdi thé
giéi thi nwdc ta khéng phai qua dbi dao vé loai
khoang san nay.

Theo két qua tham do, ngudn quang graphit
nwoc ta tap trung chd yéu tai ving Tay Bac véi triy
lwong va tai nguyén dy bdo khoang 26 triéu tan,
con lai la khu vire Trung B khoadng 3 triéu tan. Cac
md graphit tai nwéc ta chl yéu nam trong doi diet
gay Séng Héng kéo dai tir Yén Bai dén Lao Cai.

Hién nay, graphit m&i dwoc khai thac, ché bién
& hai mé C6 Phuc-Yén Bai va Hwng Nhuwong-
Quang Ngai. Cong nghé khai thac 19 thién, co gioi
héa bang 6td-may xuic két hop thd cdng chon lwa
trong khai thac dé béc dat da vach va da ket.
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Quang graphit duoc lam giau cha yéu béng
phwong phap tuyén ndi.

Bang 7. Phan bé tai nguyén graphit Viét Nam

Céc san pham graphit sau tuy&n ndi c6 thé dat
80+85 % C dugc dung cho cac nganh céng nghiép
khac nhau. Theo Téng hoi Dia chat Viét Nam,
graphit dwoc (rng dung cho: san xuét vat liéu chiu
Itra (24 %), duc (8 %), ché tao phanh (7 %), boi
tron (3 %) va cac nganh cdng nghiép khac (58 %).

Theo “Phé duyet quy hoach phan ving tham do,
khai thac, ché bién va s& dung nhém khoang chét
cong nghiép (serpentin, barit, fluorit, bentonit,
diatomit va talc) dén nam 2015, c6 xét dén nam
2025", dw bao dén n&m 2025, nhu cau sl dung
graphit khoang 25.000+35.000 tAn/ndm. Cac san
pham dy kién san xuét gébm 2 loai: graphit vé dinh
hinh 80+85 % C va graphit dang vay 94+97 % C,
phuc vu cho cac nganh luyén kim, san xuét gach
chiu Itra, dién cywe, but chi...

DPé dap ng nhu cau néu trén, Chinh pha da
phé duyét Quy hoach dau tw khai thac, ché bién
graphit tai mot s6 khu v chinh nhw sau:

Vung Yén Bai: dén 2015, nang cap nha may
tuyén C6 Phlc lén 5.000+10.000 tin/nam; giai
doan 2016+2025 1&n 15.000+20.000 tan/nam, voi
san pham 290 % C

Vung Lao Cai: khai thac md graphit Nam Thi va
xdy dwng nha may tuyén véi cdng suat
5.000+10.000 tdn/nam cho ra san pham c6 ham
luvgng C > 80 %.

Vung Béc Trung Bo: dau tu khai thac va tuyén mé
Hung Nhwong céng suét 10.000+13.000 tAn/nam, san
pham c6 ham luong C = 80 %.

Hién tai, trong nwéc chwa co céng trinh nghién
clru ché bién sau quang tinh graphit dwo'c cong bé.
Nam 1985, Vién Luyén kim mau (nay la Vién Khoa
hoc va Céng nghé Mé -Luyén kim) thuc hién dé tai
cap Vién "Nghién clu céng nghé néng cao chét
lwong graphit’, véi dbi twong quéng tinh graphit Co
Phuc, Yén Bai c6 ham lwgng 80 % C, 17 % tro, 2

m CONG NGHIEP MO, S0 1 - 2016

% chat béc va 1 % am. Khac véi tinh thé graphlt
mé Bédo Ha tbn tai & dang vay, tinh thé graphlt cé
Phic & dang v& dinh hinh nén sdn phdm nhan
dwoc cod gia tri kinh té thdp hon, mac du chét
lwvong dat yéu cau vé thanh phan hoa hoc ~ 95 %
C, < 3,7 % tro va hiéu suét thu héi C 1a 95 %.

4. Két luan
V¢i nhitng gia tri déc biét san co, co thé thay

. rang, graphit co nhu cau st dung rat I&n hién tai va
. twong lai. Nhu cau st dung graphit ngay cang tang
. clng v&i sw tang trwéng cla nganh céng nghiép

cao va sy nghiém ngat trong van d& méi trwdng.

. Graphitla métthanh phan quan trong cho nganh

hang khong, thép, 6 t6, cong nghiép nhya cling
nhw trong san xuat vong bi va ddu mé& bdi tron. bo
tinh khiét caocla cac vady graphit la diéu can
thiét dé san  xuét pin lithium-sat quan trong  déi
voi nganh cong nghiép dién t& tiéu dung. Nhu cau ddi
vOi cac san pham graphit sé tAng nhanh, dic biét
trong Iinh virc san xuét pin cho xe hoi chay dién trong
twong lai.

Hién tai, cac san phdm graphit ctia nwédc ta mai
chi dirng lai dwdi dang quéng tinh, chat lwong tir
80+85 % C va'moét lwong nhé quang tinh ~92 % C,
dap wng tiéu chuan cho san xuét bat chi, khuon
duc, rot kim loai, nguyén liéu san xuat gach chiju
ICra chéat Ireng trung binh.. Dé dap (rng tiéu chuan
cho san xuét ndi ndu kim-loai nhiét dd néng chay
cao, dién cwc, gach Mg-C,...cac co s& sén xuét
trong nwéc van phai nhap khau (chh yéu t& Trung
Qubc, Nhat Ban). Trong khi do, véi tiém nang
graphit sén cé, Viét Nam c6 thé chi dong ngudn
nguyén liéu & dap ¢ng nhu cau st dung cho cac
nganh céng nghiép trong nwé&c ciing nhw ¢d kha
nang xuat khdu graphit ra thj truéng quéc té trong
twong lai.d
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moé ham 16, song cac cai tién trong quan ly ATLD,
BNN & cac mé 16 thién néu lam tbt cling sé gop phan
tang hiéu qua kinh t& xa hoi trong thoi gian t¢i.0
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Nguwdi bién tdp: Nguyén Binh

SUMMARY

Safety, occupational health Law was born !
in June 2015 contributed to manage
workplace safety and occupational diseases,
which should be implemented by the system
and method of controlling the risk of
accident and occupational disease Industry.
The deployment of the systems and
methods in open-cast coal mine in Quang
Ninh province is therefore essential.

UNG DUNG, TiNH HiNH...

(Tiép theo trang 90)

6. Philemon Podile Magampa,
Philosophy, 2013. Properties of
composites, University of Pretoria.

7. hitp:/Avww.vietnamgraphite.com/index.php/Ailgraphite
Nguwdi bién tap: Tran Vin Trach

Doctor  of
graphitic

SUMMARY

Graphite is applied in many industries
due to its features such as: the naturally
inert and high reliability; corrosion

durability and high heat resistance; not
affected by weathering conditions; natural
lubricating ability

is high; high heat
resistance, up to about 2.500 °C;
According to the United States
Geological Survey in 2012, the consumption
of natural graphite for various industrial
sectors include: refractory and crucibles
39 Y%; steel casting and metallurgy
accounted for 28%; components accounted
| for 10 %; battery 9 %, 9 % lubricant; and
the other 5 %.

QUAN LY VA XU LY...
(Tiép theo trang 94)
 TAILIEU THAM KHAO

1. Steel plant fuels and water requirements

2. Dv an cai tao va mé rong giai doan 1 va 2
clia Cong ty Gang thép Thai Nguyén.

3. Cuc bdo vé méi trvdng My (Environmental
Protection Agency - EPA).

Nguwai bién tép: Hé Si Giao

SUMMARY

Demand for water for productive use of
Vietnam's steel industry for cooling,
washing, steam  production (Steam
generation) and other stages sizable.

So that "management and wastewater

treatment” in iron and steel production
process in order to save water, reduce
production costs and environmental |
protection is a task necessary and urgent for |
the enterprises of the steel industry of |
Vietnam.
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