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ing dung cong ngho ch6 bi6n tion ti6n,fuy nhien
ngu6n quぅ ng apatit(lang ngay cang can kiot dO
chu,a phat hion、 nhing vong quang nloi. vi vay,
hiOn nay dё khai thac,si dung hop l′ , hiou qua
quang apatitithi viob danh gia cac y6u t6 anh
hu'6ng d6n d6 thu hOi quang apatit Lao Caila h`t

s●ccら n thiof

ハ  ICarrDυOng la rnOttrong nhむ ng vOng thuOc

r tinh Lう o Cai c6 tiさぶ nang ldn vё quうng
1ヽ111)apatit.HiOn nay,trong khu vuc Carrl DLPOng

da c6 rnOt s6 rn6 danq khai thac quう nq apatit
thuOc hO iang Cam Dυ Ong Tuy nhiOn,'vЮ c nghiOn
c口 u danh gia do t6n that quぅ ng apatit va cac‐yOu
tOう nh hυδng dOn n6 van chυa ducc quan tam
d`ng m口ct K6t qua nghiOn c口 u va t6ng hαp tai
liOu cho thay trorκ,pharn vi M6 C6c cic thanh tao
apatit c6 mうt chi yeu trong phan hO tano gl(pa hO

tang Car■DυOng,khu vυc ph6 bi6n cac n6p u6n,
d6,t gay vο i quy irlo khac nhau.cac d6,t gay phat

tri6n chO y6u theo phυ ong Tay B6c― DOng Nam.vら
phυαng DOng Bic―Tay NarTl.K6t qua th6ng kO s6
1iOu khai thac quう ng apatit tai rn6 C6c tl〕 ' narn
201l d6n 2016 cho t,:O t6n that dao dOng tЮ ng
khoang tiン  8,25=15,32 %, trung binh ll,78 %.
Nguyen nhan dan d6n st′ t6n th`t nay du。 ,c d6nh

gia bao gδ nl chこ y6u cac y6u、 t6: diさ u kion dia

chat va hO th6ng khai thac. l(6t qua nghien ciu
g6p phan dら  ra cac giai phap giam thi6u dO t6n
that, nang cao hiOu qua trong khai thac qulng
apatit gi`p chO duy tri su, 6n dinh va phat trion

cong ty tru6c mう t va lau dai. ム

1.T6ng quan

Phan vOng lBat)(at― NgOi Bo la phan vtng trung
tam vら thυ Ong dυ oc 9olla rn6 apatit Cam Dυ Ong
da du'cc thう !1l dO va dang khaithac.Day la phan
vOng ch〔 ,a quう ng apatit c6 chatltPon9 Cao va tal

nguyOn,tr● luα ng apatiti6n so v6i nh● ng phan
vOng khac 13].Trudc day,quう ng apatit dυ oc khai
thac vο i nluC diCh Chinh la thu h6i phOtphO d6 san

xuat phan lan h。 ぅc phan t6ng hcソ p"¨ HiOn nay,
c6c san phanl ch6 bi6n tt,apatit kha da dang va

du,。 c sф dung trOng nhiё u nganh cong nghiop dO

c0ro xenCp m6. sd s - mo

DNC Drcffl DIR CHRT UR CRC Y€U TO RNH HUONoaa

0E1{ 00 l0l,l IHAI IB01{G lffiAI THAG llu[]'lG APAIII i
, at -a- ! 'l

KHU MO C6C, CAM DuoNG, tAO CAr I

ヽ

DOi vC′ i khai thac quang apatit,・ n16t trong

nhOng nhi01Υ l vu trong tarrl cla Tapl doan H6a

chat ViOt'Narl n6i chung va cOa COnO ty TNHH
MTV Apatit n6i riOng tlong nhむ ng nう

「
l qua vぎ ・

tarn nhin nh,ng nぅ m tiop theO la phai nang ca。

chat luong,giぅ mt,10t6h that′ quぅ ng apatit vさ
dυσi 5%―d6i vdi.khaithac 10 tttOn:Day ll nhiOrl  イ

vu h6t s● c kh6 khin,dbi h6i phai=nghiOn ciu,
danh gi`、 toan dion va cac'dand′・t6n´ that vむ
nguyOn nhan_gay ra t6n that。 6t6gibi.ぅhao khaiど、
thac pht h9p vο i dぅ c di6m dia chう tmう ,hinh thai 

｀

va quy.m6than quう ng;tむ d6giう mt,10 tan that 
｀

qulng apatit,dern lai hiou quぅ kinh te to bi ch。  予
COng ty.Chinh vl lё d6,bai viet:IDic diOm Jia
chat~va cac y6u t6.6nh hυ δng d`n do t6n tお 6t
trong khai thac quang apatit khu M6 C6c,Cam
DυQng, Lら 9 Cei''′duooこうt ra g6p.phan giai
quvOt cac van dO cap th Ot d6.        .       ,

2.Dic diari dialchit khu M6 C6c  l  .、
・         ・    ヽ                  .   .■

2.イ.DJa僣″g:Khu M6 C6c nら m tЮ ng dia βhan
xa Tぅ Phoi,xa、 Hαp Thanh coa thanh ph6 taQ:cal, ヽ
cach trung tam thanh phO khoang 15 km ve phra t・
Tay Nam.Khu rn6 co diOn tich 9an 6 ki12,k66.dai
theo phυ ong Tay Bう c DOng Nari tむ  Lang Phさ i

dOn [)Oi E)inh vσ i chiOu dら i khoano 4 klTl. chiOu

rong tむ 1,2‐ 1,5 km.Theo tailiOu c3a Dυ o'ng・ Qu6c
Lap va dOng nghiOp(2003)121,tal day chi c6 nlう t .
tぬ m tich bi`n chat cOa hO tang Cam Dυδng(gOm .
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yθn χiC κ力υルfδ C6c r77

Via 4a(V4a)nら m tЮng dOi chυ a phong h6a va tЮ ng khoang 8,84■ 9ン2%,th6p
phan b6 o phan thap cOa phan ho tang gi● a(gan  nう m 2013(8,84(%))Va cao nh6t
sat tru tang KS6 theO phan Chia COa KaiΥ :υkov). 2011(9,7296),trung bln,9,2496.
Trong khu m6, via 4a duy・ tn kha :iOn tuc theo
dυё'ng phυong,chiё u day tむ 2-6m,trung binh 3,5
m.Quぅ ng 96c(quうng loailV)mau xam,xam xanh,
ran chうc,phan10p m6ng,kh6 phan biOt dttd giレ a
quanO va(1`vav quanh.・
/ヽiこ 4b Ⅳ4binと m tЮng tt chua phong h6a総
phan b6 tЮ ng phan heぬ ng gi,a(tang KS6theO phan

chia cia KamukoY)・ TrOng khu m6,Ⅵ a 4b duy trl:iOn
tuc theo duOng pRυ ong.O ma s6 noi(Tょ XXiV)c6
nh●ng thau kinh khOng quang xen kep.(E)hiOu day ti"

10■25m,tmng b〕 nh 15 rn.Quう ng 96c(quう ng!。 a‖V)

mau xam,xam xanh,ran chうc,phan 16p m6ng,c6・
ham lLPOng P205tmng binh ll,41%.      …‐‐‐i
/ヽia 4c(V4c)nうm trong dOi chυa phong h6alVう
phan b6 trOng phan ho tang gio,a(phan Sat Vaё h
tうng KS6theO phan Chia Cla Kamukov).Via duy tri
kha lien tuc sOng chiё u day khong 6n dinh,trung
binh 3 m.Quang 96C(quう ng loai lV)mau xうm
xanh, ran chic, phan l∂ p mOng, d61 khi c6 xam

nhiёm hat pyrit                              .
4.2“
"r′
:`f"c`c/υ

`g～
膊 fδ″言′,`f

f´o″g■力af rカゴo9υang aparfr κ力υ′F6C6c
T6n that khoing san la phan kh916ng san khOng
th6 thu hさ i khi khai thac va thaFri phan c6 ich
khong th6 thu hoitrOng qua tnnh ch6 tuy6n,luyon

[41.Theo k6t qua th6ng kO 17],ts′ le t6n thal khal

thac quう ng apatit loai l va l: 6' 1ヽ6C6c khu vuc
CarrDuむ ng,Lうo Caitき nう m201l dOn nうm2016
dυoc trlnh bay 6 H.2vう H.3.

Dua vao bi6u d6 0'H.2 va H.3 cho th6v ouanq

apatitlo01 i c6サ 10t6hthat daO dong tЮ ng´ kバOan5
8,25二10,09%,thap nh6tia trong qu′ i nうrn 2011

(8,25%)va cao nh6tia qu′ lli nう rn 2015(10,09%),
trung blnh 9,0 (る . Khac vC,i quう ng apatit loai l,

quう ng apatit loal ll c6 biOn dO dao dOng it hon

, ‖3.B′δυヽdう 的δ力6″ けたf`5″ 的
`f9υ

ヨ′ηょ
apar′

`JOaf〃

fじ'″δ″,2θ′ブー2θ76  . .

Neu tinh gOp voi qubng apatit loal lll vら 1ヽ/,・mOt
cach t6ng th6 khai th6c quang apatit!6 thiOn tai n16

C6c thl● 16t6n tha duoc tmh to6n― daO donq tυ
8,25-15,329も ,tn」 ng binh ll,78%;t6n that nay bao

96m c6c dang:t6n that do cOng nghe khai thac(do

nhat vぅ。qu′ |!

VaO qu′ ll nうm
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d6n nh6nl nguyen nhan nらy cho y6u:

>T6n that 6 vach va tru via quう ng h。なc trOng
dldi ti6p x`c khi khaithac chOn loc la phallam sach

mぅt tang, vach va tru via quぅ ng vこ,i cac d6 viay

quanh danl bぅ。chatlυ ong thanh pham:
>T6n that dO van chuy6n va khi n6 rnin lam cho

mOt phan nh6 via quさ ng bilan sang voi cac da vay  .

quanh sau khi n6 min,do d6 kh6ilし Pαng nay anh  ｀

hu,dシ ng khi x`c boc chOn 10c vc,i cac(d6vay quanh

d6dam bぅ。chatiυ ong thanh ph6m.        ,
ThOng kO thu,c t6 khai th6c cho thay, ap dung
phυong phap n6 mln va van chu¢ n・quing apatit,
|ぅm sach matぬ ng,v6ch va truゴ a nou tttn thlt6n tha 、

,

H5.Sσ d∂ 力′θ′
`ね

″9κ力af約
`cvわ

aρal′ι′Oaf′′胸δ
ヵだns″めay d6′ g′Й

`a′

′′θυ κヵが約ac c,ρ ηゎar sO
ÓI a′′δυ

`わ

δ
“
め佛′僣lcia DOan 3“ 」乃i

ス●ヵ 7.cong rac κ′θm■ra do,sanヵ g′υ,a raff′ου
‐

Ja C力 al ydf CiC gι′α
'9′
∂″gκ力a′ 1カ

`Crフ
7

ス′,力 2.五″θη κ力a′ σio νO(″a力′′7カ Va Caρ η力af
gt′ong“″gκ力a′詢

`c r77
ing v。l m5ihoth6ng nay dol。 ,n va cac dang t6n that

quう ng apatit khac nhau. 
‐
「6n that thu'c tO liOn quan

lυong quうng dang k6■Day la nguyOn nhan t6n th衰

cho"uゎ ng qua tnnh khaith“ Hё th6ng‐khai thac
quうng apatit da va ldang ap dung 5'M6(:)6c va m6

apatit Lうo Cai nhu sa晨 hia bl khaithac,lam bi dat

d`bang khOan n6 nlin;x`c boc dat da sG,dung rnay
x`c dien gau ngυ αc co dung tich gau x`cE=2,8二 3,2
mt thiOt bi van● isむ dung bang O tO c6● itЮng tむ ヽ

15二30 tan.ICOng tac khoan10 min ph6 dalan l dυ oc
thuc hiOn bら ng may khoan xoay dap thu,lυ c c6
duOng kinh・ d≦130 mm,cOng bc n6 miniら n2d6ph6
mO chanぬ ng,pha dう qua cO chi6m呼 102■5%dυoc
thtPc hion bぅ ng n16y khOan carn tay chay khi 6p co

dυOng kinh dk=36 1Tlnl.COng tac n6 min dυ oc ap
dung phしPong ph6p n6 min vi sai qua 16 qua hang,

thu6c n6 sф dunq loai Anfo dOi v611δ khoan khO va
thu6c n6 nhl tυαnO d6i vdi16 khOan nu6c(du,ki6n
khoang 30%thu6ざ

´
n6.chiu ntP6C),phu kiOn h6 dong

loai KTM 6 m―(1742)ms hoう c KXL(8■ 15m)-400
ms,m6i n6 dOng loai MN31-175g/quう hoうc VE05- ィ
1759柏 uう.                  . .
(E)Ong nghO khaithac quう ng apatit sO,dung xe gat

“

dOn Via,matぬ ng khaithic vぅ dond m″ X`C thこy
lυc x白。quttng apatlt do lon o t6 d6ng th{)i d6・ nang ヽ
cao chatlυ ong quぅng apatlt khai thac(giう rl dO lam .
b6n va t6n th6t quぅ ng apatittrOng qu6 tnnh khaithac), 、
quぅng apatit dυ Oc khau theO phu,Ong phap x`c chOn ‐

loc,chiё u day x`c chon loc>Q3m.Chiё u caoぬ nq
khaithac quぅ ng apatitて luoc chia thanh(cac phan tang

5 m hoう c10 m phu thuOc chiOu day,th6 nら m than
quぅng va hυσng khalthac cho yё u tυ vach sang tru.
(3)Ong tao khaithaC quう ng apatit,don sach nlう t tangl  _

vach(]a,tru via quぅ ng apatlt va cac lο p(la kep lan

trOng quぅ ng apatit dlyα c thuc hlё n bら ng may x`c
thu,luc gau ngυ oc k6t hop v61xe gat.

Ap dung hO thOng khaithac c6 van tδ l,dat da d6 t

bai thai ngoal,kot hop bぅ l thぅ itrong vol.cOng nghO

khau theo l('p d6'ng,96c bё 'cOng t6c tき'36-38° (ca
biOt c6 khu vuc toi 40°).Ap dung hO th6ng khai  _
thac nay,tOn that 2,55-8,83%,trung binh 5,69%.
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Cam Duong is one of the areas of Lao Cai
province that has a large potential of apatite
resources. Over the past several'years, some
of the mines have been exploiting apatite ore in

the Cam Du,)ng formation for recovery of
phosphorus in the production of phosphate,
synthetic fertilizers or industrial 'processing, etc,

However, a study evaluating the reliability of
the apatite ore losses and the factors affecilng
on it that has not been paying attention as it

should bei, because of our attention are mainly
focused on exploration and exploitation of this
ore type. Resulted research and synthetic
documents show that in the I\46 C6c mine area,
apatite formations are mainly observed in the
middle part of Cam D.uong formation, this area
is also dominated by folds and faults at various
scales. The faults are the primary development
of the Northwest-Southeast and Noftheast-
Southwest directions. The statistic results of
apatite ore mining documents from 2011 to
2016 show that the ratio of apatite loss ranged
from 8.25 % lo 15.32 %, averaging 11.78 ok.

The cause of this loss is assessed mainly by
the factors of geological conditions and mining
system. The research results contribute to
solutions to minimize losses, improve efficiency
in apatite ore exploitation, contributing to
maintaining stability and development of the
company in the short and long terms.

SUMMARY

'The San Xay-Attapeu area has a rather
mmplex geological structure, and strcng magma-
tectonic activation is an important factor in
the formation of endogenous ores, including
gold mineralization. Gold rnineralization scatters
in the transition zone of early Neo-Proterozoic-
Cambrian terrigenous forrnations (NP-e 1).

The mineral ore consists mainly of pyrite,

chalcopyrite, rutile, pyrotine, magnetite, hematite
and gold. The geological factors controlling
the ore in the area are crack in the subJongitude.
The ores are located mainly in the broken
zones, cracked slots of longitude and sub-
longitude developed in he metamorphic sedimenLary

rocks that are sericitized, chloritated, etc. The
ores are quartz-sulfur and gold. Seif-produced,
pyrethrum-free gold has a peer-tGpeer telationship
with pyrite, chalcopyrite disseminated in thermally-
derived quartz related to the inttusicn of
middle Triassic age (Tz). Based on the related
geological factors and the control of the ore
(found antecedents and signs), have delineated
the areas of different prospects (levei A, let.el B
and level C). Research results show that the
area of San Xay-Attapeu - in the south of
The Lao People's Democratic Republic is
very promising area of original gold.
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