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KHOA HOC VA CONG NGHE MO

VAN PE QUY HOACH BAI THAI
TRONG QUA TRINH KHAI THAC XUONG SAU QUANG APATIT
KHU NGOI BUM, DONG Hi GIAI DOAN DEN NAM 2020

TS. VU DiNH HIEU - Trwrong Pai hoc Mé-Dia ¢
TS. MAI THE TOAN - Téng cuc Méi trworng, BTNMT
ThS. LE HOANG - Céng ty Cé phan Tw vén Mé

&c dy an khai thac va ché bién quang apatit

hién nay ctia Céng ty Apatit Viet Nam thuéc
iy Tap doan Hoa chat Viét Nam (Vmachem)
déu gap rat nhiéu van @& khé khan vé cdng tac dén
bu g:al phong mat bang, dac biét trong khau dén
bu glar phong mat bang dap (ng nhu ciu dé thai
cla md. Mt phan nguyén nhan do chua cé quy
hoach dai han, trung han cho cac khu vuec @b thai
clia cbng tac khai thac va tuyén quang. Trong giai
doan t&i khi nguén quang apatit loai | dan can kiét,
Cong ty Apatit Vit Nam s& phai khai thac xudng
sau dé nang cao san lvong quang apatit loai Il tai
cac khu viwe cum mo Coc, Ngo: Bum-Déng Hb thi
cong tac dé thai dat da tai mo sé cang burc thiét.
Bai bao dé& xuét mét dinh hwéng nh&m tirng budc
thdo g& kho khan vé cong tac dd thai cho khu mé.

1. Téng quan v& mo Apatit Lao Cai

M& Apatit Lao Cai thudc loai hinh md trAm tich
bién chéat, d4t d& gém: Da phién cacbonat-thach
anh, cacbonat-xerixit, cacbonat-fenspat, da phién
mica-cabonat chira apatit. Toan b tap dat da cla
khu mé dugc chia thanh céac tAng Céc San ky higu
la KS. Thir tu tlr dwéi Ién trén cé cac tdng sau:
KSs34, KSs, KS5, KS7 va KS;. Cac tang chira quang
gdém KS34, KSs, KSg va KS;. Theo huwéng thang
dirng, cac tang KS dwoc chia lam 2 déi: D6 phong
hoa hoa hoc va déi chwa phong héa, phan cach
gitba 2 d¢i I duwdrng ranh gi¢i phong héa. Cac than
quang Apatit co dang via, dva vao thanh phan vat
chét, vi tri phan bd, dic tinh co ly va cong nghe
quang Apatit Lao Cal duoc chia lam 4 loai. Céc via
quang co cau tao don nghiéng hodc uén nép phtrc
tap, dudng phuong kéo dai theo hwéng Tay Bac-
Bong Nam va cam song song voi nhau hwéng vé
Bang Béc v6i goc déc thay déi tir 15-80°, c6 chéd
via cdm déc dirng hosc thé ndm dao.
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o Quang loai I: via quéng nam tring khé&p véi
tdng KS; trong doi phong héa héa hoc. Quang dac
trung béi cac té hop khoang vat céng sinh cla
Apatlt thach anh, fenspat, mica. Ham luong P,Os
cla quang dao déng tir 28+40 %, chat khéng tan
0,6+31 %. Bé day than quéng ciing la bé day tang
KSs dao dgng tir 0,5 m dén 22 m, trung binh tir
6+10 m. Quéng mém bé, dé cirng f=2+ 3

*» Quang loai II: Tang KS; trong d6i chwa phong
hoa dong thoi 1 via quang I, n6i cach khac via quang
Il 1a phén kéo dai clia via quang | ndm trong d&i chua
phong hoa. Quang thudc loai cirng, dé ctrng f=8+10,
ham lwgng P,Os dao dong 2028 %:;

<+ Quang loai lll: Cac via quang Il cling thuong
tring khép véi cac tang KS, va KSs7 nam trong
déi phong hoa. Ham lwgng P,0s trung binh dao
dong tir 12 dén 20 %, chiéu day kha Ién tlr vai mét
dén vai chuc mét. b6 clrng f=3+4;

< Quang loai IV: Via quéng IV nam trong tang
KS4 va KSg7 trong ddi chwa phong héa. Quéng co
céu tao dic xit va ctrng chéc, ham lwong P,Os dao
déng 8 dén 10 %.

Do dac thu céu tao cla quang apatit Lao Cai,
hién nay nhiéu khai trvéng mac du da khai thac tir
nhitng ndm 60 cuda thé ky trwdc nhung hién nay
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van dang tdn tai vi m&i két thic khai thac quéng
apatit loai | va loai lll, con tai nguyén, trir lwgng
quang apatit loai Il va loai IV véi trir lvgng twong
déi Ién van chwa khai thac. Nguyén nhan trwdc
day khi Lién X6 gitp Viét Nam lap luan chiéng kinh
té k¥ thuat, cling nhw thiét ké khai thac chi tinh dén
ranh gi®i phong héa, tirc 1a chi khai thac quang
apatit loai | va loai Il di kém, déng th&i nhu cau vé
quang apatit cing nhw céng nghé ché bién trong
giai doan trwdc chwa cho phép.

Dién hinh l1a cum khai trwdng khu Mé Coc va
cum khai trwdng khu Ngoi Bum Déng Hé, vé co
ban da khai thac hét quang loai | va loai lll. Trong
giai doan t&i nhu cau thi truéng quang loai Il tang
cao dét bién, theo quy hoach thdm do, khai thac,
ché bién va st dung quang apatit dén ndm 2020 c6
xét dén nam 2030 da dwoc Tha twéng Chinh phu
phé duyét tai Quyét dinh sé 1893/QB-TTg ngay
20/10/2014 nhu cau quang apatit loai Il tdng dot
bién, khu vre Ngoi Bum Béng Hé can huy dong tir
295 ng.tdn/nam dén 1.300 ng.tAn/ndm. Nhw vay,
céng suat huy dong cda cum khai tredng trong giai
doan t&i sé tang 3+4 |an so v&i hién tai.

2. Dac diém khai thic mé khu vie Ngoi Bum
bong Hé

Khu vuc Ngoi Bum Béng H6 bao gom cac khai
trwong 13, 14, 15a va khai tredng 15b, vé co ban da
két thiic khai thac quang |, quang IIl. Quang | va lll
cht yéu con lai phan lon dudi long sudi Ngoi Bum.
Hién tai khu md con lai chu yeu quang loai |l va loai I\
thudc tang KSs con tiép tuc cdm sau vao trong long
d4t toi do sau 16 khoan bat gap than quang gan -500
m, tuy nhién do két qua chuyén déi cép trir lvgng
theo Quyét dinh sb: 152/QD-HDTLKS/CD, ngay
30/5/2011 clia Hoi déng Trir lwong khoang san, tr
lweng va tai nguyén quang loai Il la 22,4 tr.tan, cbt
tinh trr lwong tir mirc + 40 m tré 1én.

Khai treong khu Ngoi Bum-Déng H6 do Lién X6
thiét ké& khi khai thac quang |, Ill vao nam 1974 va
hiéu chinh vao nam 1981. Theo thiét ké cha Lién
X6 day khai trweéng khai thac quang | dirng & mure
ranh gi¢i phong héa héa hoc, song trén thue té &
khu Ngoi Bum Béng Hé da dwoc Cong ty Apatit
Viét Nam khai thac sau hon du¢i mirc phong hoa
h'oa hoc va da lay duoc trén 5 triéu tan quang Il
(tmh dén 31/12/2014), nén diém dwng day mé hién
tai noi sau nhét la khai trvdng 15A & mic: +80 m,
khai treng 15B mirc + 227 m va khai trudong 14 &
mirc +145 m. B& khai trwdng phia tru c6 cao diém
dd cao lon nhat +355 m |a khai truong 15B. Mubn
khai thac xuong sau hon niva bét budc phai cai tao
gan nhu suét chiéu dai by try d& ddm bao an toan
cho nguwoi va thiét bi lam viéc.

H.2. M6t sb hinh &nh hién trang bai thai khu vure
Ngoi Bum-Déng Hé: a - Khu vuee hién trang mét
béi thai khu Ngm Pum-Péng H6; b - Khu vuc
hién trang db thai theo dién tich khu Ngoi Bum-
Déng Ho6; ¢ - Mot géc tang thai khu vire Ngoi
Pum Péng H6.

Phia Bong Nam khai trucmg la dwong 6 6 truc,
duwérng 6 t6 khai trwdng dwore ndi voi duong truc & do
cao +133 m dbi v&i khai truong 15A, +180 m déi véi
khai trwéng 15B va +160 m ddi voi khai treong 14.
Cac thung ling phla b& vach va bo tru khai trwdng
gan nhu déu duoc st dung lam bai thai gt da:

& Bai thai s6 1 KT 15°(KT15_N°1). Bai b0 tri
giap b& vach phia Dong khai trworng glol han tl
MC 22b dén MC 24b, dét da db trum I1&n via Quéng
I, Quang IV, hién tai cao d§ mat bai +200 m, cao
do chan bai +140 m, dién tich dat st dung 25, 6 ha.
Khéi lwong dat da trong bai 2,8 trieu m®. Khi khai
trwong khai thac xudng sau, bai phai di doi mot
phan dién tich;
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< Bai thai s6 2 KT 15 (KT15_N°2). Bai bé tri
phia Déng khai trwong, gidi han tir MC 20a dén
MC 17c, hién tai cao d6 mét bai tir +185 m dén
+190 m, cao d6 chan bai +158 m, dién tich dat st
dung 9, 16 ha, khéi Iucyng dat da trong bai 2,7 triéu
m®°. B3i ¢ kha nang mé& réng;
< Bai thai s6 3 KT 15 (KT15_N°3). Bi bé tri giap bo
“vach dau Tay Béc khai'trwdng, gi¢i han tir MC13c
dén MC16. Hién tai cao dd mat bai +145 m, cao do
chan bai +115 m, dién tich dat s& dung 6,3ha. Khéi
lvong dat da trong bai 900 ngan m®. Khi khai
tredng khai thac xudng sau, bai phai di doi;
<% Bai thai s6 4 KT 15 (KT15_N4). Bai thai bd tri
giap bé tru phia Tay khai trwedng, gidi han tir MC 17¢
dén MC 20. Hién tai cao d8 mat bai +260 m, cao do
chan bai +200 m. Khéi chng dét da trong bai 2,9 triéu
m°®. Bai ¢6 kha ndng mé réng véi dung tich chtra I&n.

3. Giai phap db thai hop ly khi khai thac
-quang apatit loai giai doan dén nam 2020.

% San lwong khai thac quang Il theo nhu ciu
tang tr 295 ng.tAn/nam dén 1.300 ng.tAn/nam, ti
d6 c6 thé thay khéi lwong dat da béc ra can dé thai
; se tang dét bidn tir 1,8 triéu m® dén trén 5,0 triéu
m%nam;

«» Theo quy hoach phat trién klnh té xa hoi tinh
Lo Cai, d4c biét 1. ké& hoach phat trién clia thanh phé
Lao Cai sé phat trién khu cdng nghiép phia Tay thanh
phd ndm phan I&n trén phan dién tich cac bai thai
phia b& véch clia khai triéng Ngoi Dum Déng Ho;

“ Khi khai thac xuéng sau bat budc phai cai tao
b try cla khai treong dé c6 thé mé rong dién
cong tac cling nhu dam bao an toan cho nguwoi va
thiét bi khi thi cong

Trén co s& Quy hoach phat trién kinh té& xa hoi
clia tinh Lao Cai gan v&i Quy hoach tham do, khai
thac, ché bién va st dung quang apatit dén nam
2020 c6 xét dén nam 2030 da duwoc Thu twdng
Chinh pht phé duyet nam 2014 cho thay dé gitr 6n
dinh va phét trién clia nganh san xuat phan bon,
héa chét co ban cha Viét Nam, tir d6 d@m bao an
ninh Iwong thue quéc gia, dbng thei dam bao hai
hoa phat tnen kinh té xa héi clia dja phwong 1a cin
thiét va can sy phédi hop nhip nhang. Tir d6 c6 thé
khé&ng dinh cac khu virc khai thac quang apatit dap
(rng nhu cau trong nwéc thude thanh phé Lao Cai,
d&c biét 1a khu viee Ngodi Bum-Déng Hb sé tdn tai
trong mét thoi gian rat dai. Vi vay, can co cac
nghién clru v& cong nghé khai thac, cong nghé dé
théi, quy hoach s dung dét,... cac bién phép, gidi
phap bao vé mobi trwéng phu hop v&i diéu kién
thye t& cla khu viee. Vi didu kién thuc té hién
nay, can nghién ctu phwong an téi ¢u qua trinh dé
thai clia khu mé dé dap (rng cac muc tiéu:
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3.1. Co’'s¢ tinh toan

Thuét toan téi wu hoa nham tim ra trinh tw dé
thai hop ly va dat hiéu cao cho cac mé. O day, déi
tweng nghién ctru 1a hai cum khai trwéng khai thac
16 thién khu Ngoi Bum-Déng Hbé. Hién nay cac mé
da khai thac tir nhirng ndm 60 cla thé ky XX, cong
tac dé thai chwa cé nhirng quy hoach hop ly cho
tirng khai trieong, cum khai tredng véi nhivng bai
thai chung, bai thai riéng, bai thai dwoc gidi phong
theo tirng giai doan... nén viéc gidi bai toan tdi wu
hoa qua trinh van tai khéng hé don gian.

M6t bai todn t6i wu hoa quy hoach dd thai dat da mé
10 thién dwoe luan giéi can clr vao nhirtng co s& sau: -

“* Quy hoach s@n xuat, boc dat va dé thai theo
cac phwung an twong wng v6Gi sé lweng bai thai cd
thé dwa vao quy hoach & tlrng giai doan Cac giai
doan duwgc phan chia phu thudc vao sé lwong coéng
triedng va so lwong bai thal

« Khoi lwong dat da can dd thai cia ting mo, &
céc cdng trirding theo tng céng tac & tirng giai doan;

< Dung tich va thoi diém c6 thé dé thai trong
tirng giai doan cda cac bai thai;

< Khéi lwong xay Iap, dén bu, bdo vé méi
trwong,... twong tng véi quy mo dé tao ra quy dat
clia cac bai thai;

% Cung dd van tai ban dau tw tleng cong truong
dén tu=ng bai thai duwgc xac dinh tir ban db khai thac dd
thai cia mé. Trong qua trinh @4 thai cung do sé& tang
ho&c gidm tuy vao tang cong tac va cao trinh dd thai.

3.2, Phwong phap tinh toan

Xac dinh gia thanh van tai dat da: Tiéu chuén trén
co' s& dinh mirc kinh té ki thuat tinh cho didu kién
chuén sau: Van tai bang cac loai phuong tién 6to,
bang tai da,.. . cap déat da xuc loai I, Il, Il voi fi trong
dat da twong ung Puéng 6t6 van tai dit da dén bai
thai la ducng mo loai |, Il, lll. Gia thanh van tai tinh
cho 1 m® nguyén khéi theo tirng cung d6 van tai twong
thng voi tung loai dwdng va cap dét da xdc. Trén thuc
té khi g|a| bai toan quy hoach khé c6 thé khang dinh
dwoc diéu kién clia cap dat da xuc va bién déng clia
cac loai dwérng mo. Vi vay co6 thé lwa chon diéu k[en
binh quén nhw @4t da xuc cép Il i trong 2,76 tm®,
dwong 6t6 1a dudng loai Il. Chi tap trung xem xét sy
thay déi clia cung dé va phwong tién van tai.

Xac dinh chi phi dau tw xay 1ap, dén bi, ci tao,
chi phi bao vé méi trudng theo tirng quy mé kh0|
lwgng cla cac bai thai. Chi phi dau tw 13 sb vén
xay l&p can thiét cho cobng tac dau tu cai tao, mé
réng bai thai, dau tw xay dwng ke chan lién quan
téi viéc bao vé méi trwdng, dén bu thiét hai cé lién
quan t&i mé réng bai thai. Chi phi dau tw dwoc tinh
cho tirng béi thai va phan b theo tirng quy mé st
dung bai thai & tirng giai doan.

3.3. T6i wu hoa quy hoach dé thai
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Bai toan tong quét t6i wu hoa dugc luan giai
theo bai toan van tai viét dwodi dang quy hoach
tuyén tinh nhw sau:

s+ Ham muc tiéu:

Trong dé: C.} Chi ph| dd thai 1m® dat da.bao gdm:
gia thanh van tai 1 m® dat da va chi phi dau tv cho
1m® dung tich bai thai dat da; A - Khdi lvong dat
da can d6 thai clia cong truwdng i; B; - Dung tich bai

n m oo e £ a Py £ A, =
Z :chij anj S min: 1) t[\al I 12 n - Sé lvong cong tru'arlg b(?_c dat ¢
i1 t}JJng ‘gIE?I doap;j, 2,..., m- SO lwgng bai thai trong
< Ham didu kién: WHE o tine alel Goan, g
- e X0 khi dét da cla cong tru’ong ‘i” co thé do
> Xi=Ai; 2 X;<B; (2) vao bai thai 'j". X;=0 khi déat da cda cong treéong “i°
j=1 i=1 khong thé dé vao bai thai ‘.
i Théng s6 céc phuong an do thai
"""""" . e . =
Bucci‘l Téi wu hoa cac PA do thal theo glal doan -
 Lap ham myc tiéu Z, —ZZCUXXU ><at —min hong Loai]
e i == | -
. — - ¢Co -
Klém tra dleu klen > X = A,,ZX,J <B; Xu >0

.Bq;c‘yf'c"é:fﬁxéc dinh téng chi phi dé thai — giai doan

7

~ Kiém tra didu kién Z min; Z min

y

| Buwoc4: Téi vu hoa chi phi dd thai theo thoi gian |

K|em tra didu kien Z =Z(?:r'ix Eat) —min

I

$ oo

Phuwong an téi vu Z min

" H.3. So dd t&i wu héa qua trinh dé thai

Gidi bai toan téi wu theo cac phuong an st dung
bai thai ¢ tirng giai doan va lya chon phuwong an toi
el voi chi ph- dd thai Z nho nhét & tirng giai doan va
tohg hop cac glal doan. Khi lwa chon phwong an do
thai t0| U vao cac bai thai, déng thoi tlen hanh két
hop téi wu hoa theo cac tAng boéc dat dd vao cac bai
thai da xac dinh dé tim ra phwong an quy hoach dé
thai téi wu nhéat. Trong tredng ho’p phuong an téi wu
¢ ting giai doan két hop voi tdi wu hoa ¢ céac tang
cong tac cling dong thoi la phwong &n téi wu cla téng
cac giai doan. C6 nghia la phwong an co téng cac chi
phi dé thdi Z nhd nhéat. Bai toan tdi wu theo céc

phwong an dé thai cé thé két thic & day.

Trong trwéng hop phucrng an chwa phai tbi wu
& tirng giai doan nhu’ng co tong cac chi phi clia cac
giai doan nhé nhét thi kh| Iwa chon phwong an toi
wu can xem xét thém yéu tb thoi gian, nghia 1a gia
tri bang tién cta chi phi dé thai theo thai gian cling
can phai xem xét dén:

n m
Zk = ZZCU X le Xay —> min
i=1j=1

3)
(Xem tiép trang 29)
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" Nguwoi bién tap: V6 Trong Hfmg

SUMMARY

So far, GPS technology has been
applied successfully in open-pit mines.
Thank reduction of many stages, the
GPS/PPK method has demonstrated
imposing advantages including its accuracy
and economic effect. However, the
availability and reliability of
positioning results is very dependent on
both the number and geometric distribution
of satellites being tracked. In deep open pit
mines, sufficient number of “visible” satellite
can not be guaranteed everywhere. The
paper presents the method of integration of
pseudo-satellite and GPS/PPK for improving
technical and economical effects of
surveying works in deep open-pit mines.

accuracy,

VAN PE QUY HOACH...

(Tidp theo trang 33)

Trong do: a - Hé sb chiét khau thoi gian t twong
trng voi ti sudt chiét khau r da chon: a=1/(1+1)L

Chi phi dd thai dwoc hach toan vao gia thanh
san pham cua tirng nam, quy, thang trong qua trinh

san xuét. Do dé ¥ suét chiét khéu co thé Iwa chQnA

la 1ai vay ngan han (181 suét tran 0,85 %!thang)

Nhu vay, téi wu hoa qua trinh d6 thai xét dén
yéu tb thei gian, khi da xac dinh dwoc chi ph| ti wu
theo cac phuwong an & tirng giai doan co thé trinh
bay nhu sau:

Z= Z[ xy at] —>min 4)

Trong do: Z - Chi phi dé thai & cac giai doan clia
t%rng phwong an; T - Sé thang trong glal doan k;

Yat- Téng hé sb chiét khau & giai doan k: Zat E

t=1 =1t (1+r)
Khi bai toan téi wu thoa man diéu kién trén day

thi s€ Iwa chon dwoc phuong an téi wu quy hoach

db thai. So dd hinh khdi khi gidi bai toan téi wu van

tai xem H.2.0
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Ngwo'i bién tép Vo Trpng Hung

SUMMARY

In the future, with the source apatite |
grade | depleted, Vietnam Apatite Company

- will have to improve yields apatite grade Il

in the deep mining at Céc, Ngoi Bum-Déng

H6 mining group. Hence mine tailings will
be issues that need special attention. This
paper proposes an orientation to gradually
overcome difficulties on the work of the |
mine waste dump.
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