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'NGHIEN cUU ANH HUONG CUA LAM NGHEO QUANG
TOI HIEU QUA CUA DU AN
KHAI THAC QUANG GRAPHIT YEN BAI

ThS. PHAM VAN VIET, TS. VU DINH HIEU
ThS. PO NGOC HOAN - Trwong Pai hoc Mo—D.'a chat

am nghéo khoang san trong qué trinh khai thac
I [& mét van d& ludn ludn ton tai & cac md khai
- thac khoang san, dac biét 1a cac md quang. Tuy
vao dac diém quang, loai khoang san, cong nghé khai
théc khoang san ma hé so lam nghéo quang sé khac
nhau. Hé s6 lam ngheo anh hwong dén rat nhiéu cac
thong sé nhw ham lweng quang nguyén khai, tudi tho
mo, mirc dd thu héi khi tuyén va dic biét [a hiéu qua
kinh té ctia dw an. Do do, bai bao nay dwa ra phan
tich sy @nh hwéng cla lam nghéo téi hiéu qua cla
dv an khai thac quang graphit Yén Thai.

1. Tdng quan vé (rng dung, trir lwong va tiéu
thu quing graphit & Viét Nam va thé gi¢i

Graphit (than chi) la mét dang thu hinh mat db
th&p clia nguyén té cacbon. Nguyén t6 nay xuét hién
tw nhién thi mém khi cham tay vao va c6 mau den.
Péi v&i cac nganh cong nghiép khac nhau thi yéu cu
chéat lwong cia graphit cling khac nhau (Bang 1).

Bang 1. Thanh phén theo méc chét luong quéng
tinh graphit (TCVN 4688: 2008)

Graphit ty nhién c6 nhiéu hinh thai: dang vay,
vé dinh hinh va cuc. Graphit ¢é nhiéu (rng dung
trong cac nganh cong nghiép khac nhau nhw sau:

% Choi quét (chdi than) - cho cac dong co dién
trong nha may xi mang, sat thép, nhiét dién, dwdng
sat, cao su, mia dwong...;

< Graphit cho cac (rng dung co khi: dé thay thé
mét sé vat liéu truyén thong béi tron, lam tam dém
graphit béi tron cho vanh 16 trong céng nghé xi
mang 16 dirng tién tién lam tang tudi tho clia thiét bj
lén gép nhiéu lan;

« Vat liéu graphit dién cyc - dung trong may
xung dién dé thay thé dién cuc dong;

< Khuén mau lam bang graphit dic biét cho
nha may dic lién tuc kim loai quy;

%+ Graphit dung trong cong nghiép ban dan, dién t;

< Xu hwéng tiép theo 1a graphit (rng dung trong
cong nghe pin lithium-s&t. V&i sw phat trién nhanh
chéng cua 6 t6 sl dung réng réi hé théng pin
lithium-sat. Hién nay, 2 % cac xe méi ban duoc la
xe xang-dién hau hét trong s6 d6 van st dung pin
nickel. Dw kién dén nam 2020, cac loai xe & té xang
dién sé& chiém 5:18 % clia tat ca cac loai xe ban ra.
Céc loai xe nay sé dugc trang bi pin lithium-sat , do
nhe hon va céng suat manh hon so véi pin nickel.
Vi 70 trigu xe dy doan sé dwgc ban vao nam
2020, mét lvgng 16n graphit s& dwoc yéu cau dé
san xuét pin lithium-s&t. )

Trlr lwong quang graphit trén toan thé gioi
khoéng 389 ftriéu tan, trong d6 Trung Quéc chiém

' qué ntra trir lvgng va san Iwong quang graphit cua

toan thé gi¢i (Bang 2). Theo két qua tim kiém tham
do dia chét cho thay quang graphit Viét Nam chu
yéu ndm trong doi dut gdy Séng Hong kéo dai tir
Yén Bai den Lao Cai. Ngoai ra con mét Iuo’ng
khéng 16n ndm & mién Trung nwéc ta cha yéu 1a &
Hwng Nhwong, Quang Ngéi. ang trir lwvong quang
graphit wéc khoéang 23 trigu tan va tap trung chi
yéu & Lao Cai chiém khodng 70 % tbng trir lvgng.
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Béng 2. Théng ké triv qung va san lvong quang
graphit trén toan thé gi6i (nguon: internet)

Trong khi d6, tiéu thu toan cau vé graphit tw
nhién da tang tu= khodng 600 nghin. tan (na@m
2000) t&i 1,2 triéu tAn (ndm 2012). Nhu cau vé
graphit da tang khodng 5 % méi nam tir 2000 do
hién dal héa lién tuc cua Trung Quéc, An Do va
cac nen kinh t&¢ mé&i néi khac dan dén tang manh
nhu cdu cla cac nganh st dung truyen théng
nhw céng nghlep thép va 6 t6. Trong s6 1,2 triéu
tAn graphit san xuét hang nam cé khodng 40 %
la loai dang vay wa chudng.

Gia ban graphit trén thj tredng thé gioi lién tuc
tang (tinh tir nam 2005 dén nay da téng gép 3 1n).
Gia ban graphit phu thudc vao kich thuwde vay va do
tinh khiét véi céc loai bot vay 16n (Iwdi +80) va ham
lwgng cacbon (khoang trén 94% duegc gia cao).
Theo khoang san céng nghiép nam 2012 thi gia mot
tan graphit glao dich theo hinh thirc FLC CIF tai cac
cang chinh & chau Au nhw Bang 3.

Bang 3. Gia ban graphit trén thj trong quéc té
(nguén: www.indmin.com)
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2. Gi@i thiéu mo quang graphit Yén Thai

a. Bdc diém quing va tri¢ lwong

M6 graphit Yén Thai thuéc xa Yén Thai, huyén
Van Yén, tinh Yén Bai. Khu vuc rét thuan lgi vé
giao théng, ndm trong dién tich khai trwong khoang
11ha. Khu vic thudc ving nui thép, thude cédnh
Tay phan Tay Nam dai nui Con Voi va ndm séat bO’
trai séng Héng, cac dinh ndi c6 do cao tuyét déi
khoang 130+150 m va co dia hinh thdp dan tor Tay
Béc xudng Boéng Nam. Cac déy nui kéo dai theo
phuong Tay Béc-Déng Nam, trén do thyc vat kha
phat trién. Bia hinh phan cét yéu, swon nui dbc
trung binh 15°:20°,

Téng hop cac tai lieu thu thap duoc trong giai
doan tim kiém ti mi va két qua cua giai doan tham
do, dé& khoanh dinh dugc 3 than quang graphit
trong dién tich tham do la than quéng | (TQI), than
quang Il (TQIl) va than quang 1l (TQIII), trong do6
than quang | va Il la cac than quing chiém triv
lwong chd yéu trong khu vire tham do (H.1).

ik
H.1. Mat cat dia chat dac tneng quang graphit khu
vie Yén Thai, xd Yén Thai, huyén Van Yén, tinh
Yén Bai
Theo két qua phé duyét clia Hi déng danh gia

trir lwvong quéc gia thi téng tri Ivong qguang graphit
(ca loai quang phong héa va loai quéng chua phong
hoa) thudc pham vi dién tich khu mé tinh & cép
121+122 14 2.760 nghin tan, twong (ng voi 357,96
nghin tan carbon graphit. .

b. Bic diém vé cong nghé khai théc

Véi dac diém than quing ndm trén sudn ndi va
dwéi moong sau, mé da Iwa chon phuo’ng phap khai
thac 19 thien. Cong suét thiét ké clia mé 1250.000 tan
quang/nam. Cong nghé khai thac cha yéu 1a khoan-
nd min, xdc béc, van tai, thai da (H.2).
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H.2. So dbé céng nghé khai thdc cho mé graphit
khu vure Yén Thai, xa Yén Thai, huyén Van Yén,
tinh Yén Béi

c. Ddc diém vé céng nghé ché bién

Céng nghé tuyen graphit cla mo da dwgc ap
dung vao thyc té san xuat & nhiéu nuwéc. Céng
nghé tuyen chi yéu ap dung phwong phap tuyén
ndi dé lay ra quang tinh c¢6 ham lvong cacbon tir
80 dén 90 %, dé nang cao ham luong cac bon trén
95 % nguwoi ta s dung phwong phap hoa tach dé
l&y ra quang tinh graphit.

Phuong an tuyén lay ra quang tinh graphit co
ham Iuo'ng cac bon trén 90 %, can mét khau tuyén
chinh, bdn khau tuyén tinh va mét khau tuyen vét,
so d6 hinh H.3 (co nghién lai quéang tinh ctia tuyén
chinh). Voi so dd cong nghé tuyén trén cho phép
l&y ra duoc quéng tinh graphit dat tiéu chuén Gr-p
theo tiéu chuan Viét Nam, dung cho san xuét pin
va ché bién tiép phuc vu xuat khau.

3. Phan tich anh hwéng hé sbé lam nghéo
quang t&i hiéu qua khai thac mé 19 thién

Lam nghéo quang la lam gidm chét lwong cla
quang trong qua trinh khai thac do cac nguyén
nhan nhu xudc 1&n dat d4 vao quang, hoac xuc lan
quang khdng dam bao tiéu chuén.

Ty I& 1am nghéo dugc xac dinh tryc txep dya trén
ty so gilra d4t da hoadc quang phi tiéu chuén va quang
nguyén khai khai thac duwgc, theo edng thirc:

= Q4 100 %. (1)
Q

Trong dé: Qq - Khéi lvong dat da lan vao hodc
quang phi tiéu chuan 1&n vao, tan; Qy - Khéi lwvgng
quang nguyén khai khai thac duoc, tan

. Ngoaira, ty 1& lam nghéo ciing c6 thé tinh toan
gian tiép thong qua ham lwgng thanh phan ¢6 ich
(TPCI) chira trong quang, theo céng thirc (2).

(1(1
r=r=

(2)
a—o

Trong do: a - Ham lwgng TPCI chira trong quang
trie lvong, %; o - Ham luong TPCI chira trong
quang nguyén khai, %; o - Ham lwgng TPCI chira
trong quang phi tiéu chuén l&n vao, %.

H.3. So db céng nghé tuyén dé I4y ra quéng tinh
graphit c6 ham lwgng cacbon trén 90 %

Lam nghéo quéng la mét trong nhirng nhan té
&nh huéng dén hiéu qua kinh té cda dy an khai
thac md. Cho du mic dd lam nghéo nhé dén dau
cling lam giam hiéu qua cla du an khai thac.
Ngay nay, do dau tw tien va thoi gian khong hiéu
qua cho nghlen clru va con thiéu phwong phap
dinh lwong ma cé thé st dung. Thay vi tinh toan
mtrc dd lam ngheo trong nghién ctru khai thac
mé, chang ta thwong gia dinh mie d6 lam nghéo
chung chung nhw 5 % dbi véi khoang sang dang
khéi va 10 % dbi véi khoang sang dang via.
Trong khi nhitrng sé lidu nay la rat tét cho glal
doan nghién ctru khai thac ban dau bdi vi nd
khong can dua ra xem xét véan dé phirc tap. Hé
s6 lam nghéo thay dbi trong cac tang va cac
vung khéc nhau ctia mét mé. Diéu nay la do thay
déi vé phan bo ham lwong va hinh dang than
quang. Hé sb6 nay con thay déi theo gia ftri
khoang san. Do vay, cAn dam bdo nhirng thay
ddi nay dé dwoc dwa vao tinh toan khi thiét ké
va danh gia mgt ma.
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Lam nghéo quéng dan dén ting cac chi phi san
xuat & xwdng tuyén do tang khodi lwong khoang
san dua t¢i nha may. Thém vao dé anh hudng
truc tiép cla lam nghéo trong ngdn han la gia tri
thu dwoc clia md, con trong diéu kién lau dai lam
nghéo quang giam gia trj toan b dw an mé do énh
huwéng téi mot sb nhan té khac. Vi du nhu kéo dai
tudi tho mo do gidm khdi lwvong quang thuc té dwa
vao nha may tuyén va con gidm ham lwong quang
dwa vao nha may tuyén so voi thiét ké ban dau.
Trong hau hét cac truong hop dwoc ghi nhan ham
lwong dwa vao nha may tuyén thap déng nghta voi
véi viec mirc do thu hoi khi tuyén cling sé thép.
‘Hon nira, lam nghéo quang con lam tang ham
lwong bieén do ting ham lwong céng nghiép tdi
thiéu cla toan ma.

Trong vai trudng hop, tao diéu kién tt vé hiéu
qud kinh té, cac nha quan ly mé thudng co xu
hwéng khai thac véi sén lwong cao, déng nghta
véi han ché khai thac chon loc va gia téng lam
nghéo. Tuy nhién, cuc ky khé dé& gidm chi phi ti
lam nghéo trong thuc té khai thac mé va ty 1& 1am
nghéo trong thuc té 1a khéng thé tranh khoi trong
hau hét cac hoat ddng khai thac mé. Mac du kho
c6 thé tranh khdi lam nghéo trong khai thac quéng
nhung ching ta c6 the danh gia va diéu khién no.
Bang viéc tim hiéu tét ngudn gbc gay ra lam ngheo
va c6 ké hoach hop ly, ching ta cé thé didu khién
lam gidm mure d6 lam nghéo.

Lam nghéo quéng thay dbéi theo cac mé khac
nhau dwa trén céc dac trwng khoang sang, céng
nghé& khai thac va ham lwgng bién. Vi du, hinh
dang khoang sang, chiéu cao tang, kich thuéc thiét
bi va cac diéu kién thi trirdng sé anh hudng dén
mdrc lam nghéo trong mé.

4. Nghién ciru anh hwéng cta lam nghéo
dén hiéurqua dw an khai thac grapit Yén Thai

a. Anh hwéng cda lam nghéo quédng téi ham
Iwgng quang nguyén khai

Mé graphit khu vwec Yén Thai da dwoc tham do
chi tiét d& dam bao lap dv an dau tw khai thac md,
v&i ham lweng quang trir lwgng trung binh toan mé
la 13 %. Trong hoat déng khai thac qudng graphit
Yén Thai st dung c6ng nghé khai thac gdm khoan
nd min, xtc bde, van tai. Do vay, trong qua trinh
khai thac sé khong tranh duoc lam ngheo quéng.
Ty thudc vao céng nghé khai thac tai md sé co
mic dé lam nghé&o khac nhau. Hién twgng lam
gidm chét lwong quang nguyén khai s& giam tiy
thuéc vao mirc d6 lam ngheo quang tai mé theo
céng thirc:

= (1-Na+ r.a’ (3)
Pé danh gia diéu kién anh huéng I&n nhat vé

XN cone nenip mo, s0.4 - 2015

lam gidm chét lwgng quéng nguyén khai, xét dat
da I1&n vao quéng va ham lwong quéng phi céng
nghiép la 0 %.

a'=[(1-r).a). 4
Trong do: o - Ham Iu’ofng cacbon trong quang
graphit tri¥ lvgng, %; o' - Ham lwgng cacbon trong
quang graphit nguyén khai, %; r - Ti I& lam ngheo
quang graphit thuwc té trong qua trinh khai thac, %::

Pé danh gi4 anh hudng cla ti 1& lam nghéo
quang dén su thay ddi ham lwong cacbon trong
quang graphit Yén Thai, tac gid thay déi i 1& lam
nghéo v&i sy gia ting 2 % tr 0 dén 10 %. Két qua
tinh toan thé hién cu thé trén Bang 4 va H.4. .

Béng 4. Thay déi cia ham lugng quéng graphit
Yén Thai nguyén khai v&i tf 1é ham nghéo.

H.4. Moi quan hé gitra ham lugng quang graphit'
Yén Thai nguyén khai va ti Ié lam nghéo

b. Anh hudng ctia lam nghéo quing 164 tudi thg mé
Trong hoat dong khai thac mé & Viét Nam, cong
suat mé thwong la mét théng sé dé khéng ché murc
dé khai thac hang nam clia mé. Nhung do hién
twong 1dm nghéo quang trong qua trinh khai thac
nén khéi lwong quang ddm bao chét lwong lay lén



e

KHOA HOC VA CONG NGHE M0

tir Iong dét lai it hon so voi céng suét khai thac cia
mo. Do vay, tudi tho mé trong Itic thiét ké va thuc té
hoat dong clia mod sé co sy khac nhau phu thudc
vao muc dé lam nghéo cldia mo. E)o: v&i md quang
graphit Yén Thai, thi céng sudt moé 1a 250.000
tan/nam quang graphit nguyén khai. Tri Iuong
quang la 2760 nghin tan. Nhw vay, tudi tho mé thay
ddi thé hién nhu H.5.

U TuBitho md, nam T -

H.5. The hfen su’ thay do: tuor tho ma véi
ti 1é lam nghéo & mé quédng graphit Yén Thai

Nhw vay, tr db thj thady ré rang rang, khi khai
thac véi hé sé lam nghéo thay dditlr 0 % t&i 10 %
thi gian khai thac hét quang tang tr 11 nam toi
12,3 n&m. Néu mé duwoc cap phép khai thac trong
11 n&m thi phan khéi lwong bi tdn that khong khai
thac dwoc sé 1a 25.000 tan.

c. Anh hwéng cua lam nghéo qudng t&i mire
thu héi quing khi tuyén '

Quang graphit khu vwe Yén Thai muén dwoc di
tiéu thu phai tréi qua qua trinh tuyén dé& nang cao
ham luvong quang toi mire d6 yéu cau tuy thude
vao nhu cau s dung. Mé tién hanh phéan tich kha
tuyén dé danh gia kha nang tuyén dbi v&i quing
graphit khu vuc Yén Thai. Qua qua trinh tuyén
quang graph|t c6 thé nang lén 90 % v&i mot khau

tuyén chinh, bén khau tuyén tinh va 1 khau tuyén’

vét véi thwee thu 58,98 %. P& danh gia sy anh
hwdng cta hé sb lam nghéo quang t&i mic thu hoi
quéng graphit khi tuyén véi ty 1& lam nghéo thay
ddi tlr 0 % dén 10 %, thé hién cu thé qua H.6.
i d. Anh hwéng cia lam nghéo quang téi hiéu
qua dw én
Déi voi cac dy an dau tw néi chung va dy an
dau tw khai thac khoang san noi riéng, trwde khi
tién hanh dau tw, cac don vi mé thwdng phai danh
gia hiéu qua hoat déng khai thac trong twong lai dé
lwa chon phuwong &n dau tw hop ly. Mét trong
nhrng chi sé diing dé danh gia hiéu qua cla dy an
dé 1a NPV (Net Present Value). Day la mét gia tri

téng hop danh gla hiéu qua cha dy an tir-cac gia tri
kinh té ky thuat ctia mo. Mot trong nhitrng cac yeu
td dnh huo’ng dén hiéu qua clia dw an khai thac mé
d6 la mirc d6 lam nghéo quang trong qua trinh khai
thac mé. Banh gia sy anh hwéng cia hé sb lam
nghéo dén hiéu qua dy an khai thac graphit Yén
Thai, tac gia tién hanh xac dinh gia tri NPV theo hé
s6 lam ngheo thay ddi tr 0 % dén 10 %. Két qua tinh
toan dugc thé hién cu thé tai H.7 va H.8.
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5. Két luan

“ Quang graphit la mét loai khoang san dugc
str dung cho nhiéu nganh céng nghiép, dic biét 1a
pin cho cac loai 6 t6 dién trong twong lai. Tri
lgng quang graphit trén thé gidi twong déi nhé so
v&i cac loai khoang san khac.

% Quang graphit:Khu vuc Yén Thai, xa Yén
Thai, huyén Van Yén, tinh Yén Bai dap tng triv
lvong céng nghiép va cac diéu kién khac dam bao
khai thac béng cong nghé khai thac 16 thién co hiéu
qua v&i cong nghé khai thac chinh khoan-né min,
xtic béc, van tai.

<+ Trong qua trinh khai thac mé quéng graphit
khu vic Yén Thai sé khong tranh khdi lam nghéo
quang. Tuy vao mirc dd lam nghéo cu thé thi mo sé
cé hiéu qua kinh té 1a khac nhau. Do @6, can nghién
ciru thém vé van dé lam nghéo quiang dé xac dinh
duoc mot ti 1& ton that lam nghéo hop ly v&i cong
nghé khai thac ché bién ctia mé st dung.0
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Ngwoi bién tap: V6 Trong Hing

SUMMARY

Mineral dilution in mining operation has
been an existed issue in mines, especially
ore mines. Depending on ore features, ore
kKinds and mining technologies, the dilution
rates are various. The dilution rate affects

- to a lot of parameters like ore grade, mining
life-span, the recover rate of processing
and especially the econimic effect of mining
project. Therefore, the paper shows the
affection of the dilution to exploiting effect
of Yen Thai graphite project.
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| sets
. orientation. Knowing the dip direction and the

Nguwoi bién tap: H6 ST Giao

SUMMARY

The grouping of discontinuities into main |
is based on their genesis and |

. dip angle of planar structures, different
| methods of grouping them in sets can be |
used. We run three grouping methods in |
| order to study their impact on subsequent |
- stability analyses. The rmethods were |
programmed in the software Mathematica |
environment. The consequences  of

statistical analysis on the stability analysis
. were studied by running simulations with.
. The modeled fracture network simulated will
depend on the number of sets considered
and on their parameters. Considering an
excavation (cpen pit or underground), the
. software provides statistical output such as

the distribution of unstable blocks, their
number, type, total volume, and mean
volume, that can be compared from one
case to another. An application in an open
pit mine Clues in France is presented.




