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〉́ hu vtPc San Xay―Attapeu c6 cau tr`c dia chat  

‐
「rong cOng tnnh nay da c6 nhiOu sO liOu phan tich

圏ヽL  kha phic tap, hoat h6a nlagrna_kion tao xう y  vo tu6i tuyot d6i coa cac thanh taO magrna xam  .ヽ

■1■は ra manh mё  la y6u t6 quan trOng trong qua  nhap va k6tquう phan tich nhiot d6,thanh phan bao

trinh hlnh thanh quう ng h6a n6i sinh; trong d6 c6  th6 khi16ng cia cac thanh tao quう ng thuOc diOn
khoang h6a vang.Khoang h6a vang phan bO trong  tich dO cap trong bai b6o nay.
ddi da biOn d61 cOa cac thanh tao luc nguyOn Neo―     Cac cOng innh do vO,tirTl kiOrn kho`ng san t,10

Proterozoi― Carnbri som (NP― Cl).Than quう ng chこ   1/50.000 va.1/25.000 bao trOrTl 10n toan b6 diOn
y6u dang rnach, d6i rnach thach anh―sulfur chlia  tich tinh Attapeu cOa cac COng ty da cho thay day

vang. 
‐
「hanh phan khoang vat quう ng chこ y6u la  la diOn tich c6 nhiё u s6 1iOu mang tinh hO th6ng va

pyrit, chalcopyrit, rut‖ , pyrotin, magnetit, hematit dら y do nh`ttrong cong tac diさ u tra dia ch6t khoing

vang tu'sinh.                                 san cGa fnh Attapeu.

sttiI職」藁島|:憎lililli:iぉ二利鍔W》
'a蹴

]朧路υ freお
躍♀le肯将離疑r^部

il儡
1鐸‖11:串Tli:[蘇:liV繭:悪漱:ピl胤:Wn:dcat暇

nlnn CO quan ne OOng Slnn VO'I、 pyrll CnalCOpyrll  cO rnat cac thanh tao dia chat .tiё n canlbri va .
Xam tin tr° rg thaCh anh C6 nguOn gqC nhiOt diCh PhanerozoL TrOn blnh d6 cau tr`c hiOn tai、 khu vυ c｀

~

爾1暴|]1紺響鐵‖蕩if蝉[響盤灘
貼☆lattmin認‖:臆:h話占8ktta∫1:し,:i西1.::予

:葛鵠c″a cttfttυ tt sa″

ditt tichttt c6 triё n vong vさ vang 96c can ti6ptuc A01‐■:翼II″
nghiOn"u・               ↓

・
〕IJ高品n ciu duoc cau thanh bolcac、 anh

l・ TOng quan                           tao dia chat Neo― Proterozoi― Cambri sdm (NP― C4)

Theo cac k6t qua nghiOn cOu dia ch6ttrong thOi  d6n cacthanh tao DO ti(Q)(H.1).      ・ ・ .
gian gan day[11,121,[41,[51,khu vυ c San Xay,tinh    > GiOi Proterozoi, hO Neo― Proterozoi「 g10i t

Attapeu thuOc miさ n Nam NCHDCND Lうo la diOn  Paleozoi.hO Cambris6m(NP― C4):CaC da tめ rf`tiCh

tich c6 tiё m nう ng vさ kho`ng san,dё c biOtla quう ng  bi6n chat phan b6 rOng trong diOi tfch ngh10n c● u,

vang 96c.Tron dion trch nay da dυ oc nhiёu nha  v(,i dion lo khoang l17 km2.Thanh tao_hO tang nay
dia chat quan tam ngh10n c11,u: trong s6 cac cOng  bao gom cac da cat k6t dang quarzit, da phi6n
tnnh diё u tra, thぅ m dё va khai thac, d6ng ch` ,  thach anh sericit,cat bot k6t xen da phi6n x6t mau

nhatla cac k6t qua diё u cGa t6 chCl'c Jl(〕 A(Japan).  xanl,x`nn 9hi xen kep it cac th6u kinh da vOi,vOi
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LO tnnh dia chat,khao.sat thLPC tO,thu thap tai

liOu va l`y cac Ioai nlau phan tich lion quan; t6ng

hop va xф l′ talliou tron dion tich nghion c口 u.

3.2. C`c ρ力
`′

7ol"g ρカゴρ "gわた● c′υ f力う″カ
pヵう″var cヵ

`fα

″J″g・
 D6`ghiOn cιJ thanh phan vat chat dう ,quう ng,

tac giぅ da ap dung Cac phtPong phap sau:
> PhtP(ッ ng ph6p phan tlch thanh phan h06 hOc

coa quingi nung luyon,quang pho hap thu nguyon
t● ,quang ph6 plasIΥ la;

> Nh6rγ l cac phυong phap phan tich thanh
phan khoang vat:kho6ng tu6ng,lat m6ng,SEM.

3.3P力 :′o"gρ力
`ρ

 fo`n dia char
a.P′,1“″,g ρttρ 詢6"g々6 mOrcヵ′

`υPhυong phap toan thon9`ko mot chieu si,dung

d6 danh q16 dぅ c di6m phan bo va x6c dinh cac
thong so dia chat cia cac than quang va ddli
quang,cu th6:                       ・

>(3i6t百 trung binh X duoctinh theo cOng th口 o・

nh0ng cU ly khdc nhau.

3.PhLPO'ng phap ngh:en Cll'u

Σ(X X

D= i・ 1 ;o=JD.

KHOA H00 V■ 00‖G‖GHE‖ 0

lal恥く0,gi,a x va y c6 m6iquan he nghich. 1・

4.IK6t qua va thう o luan

41.Dlcl鰤

`mp′

,a″ b6vう 力わ力〔力j′
,たたわめυ麺た

cic rヵ a.9″F′,g va′,g gο。
Khu vuc San Xay―Attapeu c6 dう c di6m c6u truc

dia chat ph口 c tap voi cac hoat dong magma x裁 n
nhap, phun traO kha da dang, cac hOat dong d子 ,t

OaV kiёn taO C6 1iCh Si'Dhat trien lau dai Va the10

Xhiё u pha・ kh6c hhau山,[21.Khoang h6a vら ぬ
tЮng khu vυ c phan bo tЮ ng cac dσ卜d,dap vo,
nu,t nё  lion quan cac dll,t gay kinh luyon, a kinh

tuyen Quang vang gOc phan bo trOng cac da phiむ
sericit_ch10rit hOぅ 。da phion sericit bi bien doi nhiot

diCh ki6u thach anh h6a.

(1)

(2)

(4)

a.DaC CE′6″,p力an,力 69“a″g vang goc

>Khu Vang Tat Noy:nilTl o phfa nam khu vuc
nghien cψu,cac thanhギ tao tu6i Neo― PЮteЮ zol―

Cambri s6m(NP― Cl)vOi lhanh phan gOキ ,cat kOt

dang quarzit,da phien thach anh_sericit,cat bot kot

xen dぅ 。hion sёi nlぅ u xarn.(〕 6c than quぅnq phat

triOn theo фυOng a、 kinh tuyOn, k6o dai tむ  bう c

xu6ng phia`narn khoang 3km, chiさ u rOng cOa dで,i

250=300 rn.・て)ac than quang dOu nam giう  chinh
hop v6'i da fby quanh.Ranh gi6'l gi〔 Pa than quang

vC,id`vay.quanh kha r6 raη g,dOi ch6 gap d6'i vi

maCh thacln anh i`pめ ytheO Ⅲ t фan phi6n coa

da tao ra mot“ i quう ng′c6chi6■ ddy khう lm.Cac
than quう ng c6 chiOu,dan tυ  vう i chuc m6t 60n hon・

400m,chiё u_day.tむ 0,4■ 14,5商:Than quう ng

thu,Ong cim vさ Ohia DOngiDOng・ B`ic vOi gOc d6c

thav d6it● 45=809_K6t ouろ phδ h:・tfch rnaulkhoanq

tu6ng ch。 .thay thanh phan kh。 6ng vat quttng o6m:
t thach anh,pyrit,nghё oこ邁c khoang vat sylfur kh66

(pyrOtin,Chalё opyrit)Vら ngtば Sinに Ham pgng vang
thay d6itき ,:0,1÷43',89/T.1    ` 1   ‐:、  ..

> Khu.Vang Tat Nhay: thuOc phfa DOng khu
vυc San Xay. lく hoang h6a suifur‐ vang― nanl‐

―trong
thanhね。

‐
tぬm tich luc nguyen bit b16n chat iu6i

Neo― Proterozoi― Cambri sdm.D6i khρ ang h6atc6

‖
i鷺『:J期鶴J糀15v鰍洲itl:祖 ぽ:i:l:

cho ham lげ on3‐ vang tシ 0,49月
‐
dOn 2,19√「.

>Khu ban Choung:6 phia DOng Bざ C kl、 J Vυ C

San Xay,k6t qua khaOtsat dia ch6t da ph6thiOn
dugc rlot s6 oi6m lo qLう ng vang c6 ham.lu'ong
khi cao.Kho6滝 h6a sulfur― vang nら m trond thanh

tao tぬ m tich luc nguyOn bi bi6n chtt tuOi♂ eo―

Proterozoi― Cambri sOm.DOi khoang hOa c6 chiOu
day khoang 10=2()rn, dう l khoう ng 100‐200 nl.

chiou day than quぅ ng xac dinh tai caic dionl lo tむ

1,O m dOn 6,5 rn.Harriluong vang tむ 0,4g/T dё n

24,49/T.
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Trong d6:Xi-916 tri thOng S6(nguyon t6)O mau

(diem)thi i:N― SO mau(dlё m)nghiOn c● u.

> Phuo'ng sai Dl va dO 10ch tiOu chuan.dυ o'c

tinh theo cOng th● c:                     1‐ _
N

N‐ 1

>Ho s6 bi6n thien ham lυ ong dυoc tinh theO

cong th●c:

v=二.100%.             (3)
X

わ.P力四 gp力
`p詢

6″g κ6カaF c力f6″

si dung ph」。ng phap tOan thong ke halChiOu V6i

su trO gi`p cOa may tinh(sむ dung ttlan mem EКel)

d6xac dinh rn6i quan he tυ ong quan g:υ a cac thong

s6nghiOn c11,u.HO s6 ttPo'ng quan cap g:u'a2thOng

“

(nguyon t6)XaC dinh theO COng thiC:

書Xiyi―縛Xittyi

ヵxi2_((ヵ xi)2]「ヵy,2_((ヵ yi)2]

|‐1     ・‐
 |・ 1    」LI=1     ~~ |=1    」

Trong d6:Xi,Yl― Gia trithOng s6(nguyOn 6)O mau

(di6m)thコ i,n_so mau(diё m)nghion cク u.

Khi rxy>O thl x va y c6 mOi quan hO thuan;ngυ oc

●

●G0ilG irGHrEP u6. sd s - zoro

r =・xy
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Anh 5. Vdng t4r sinh Ep theo khe nttt trong pyrit (SEI\/I):a.KT 05-13; b.KT 0*02 6nh Bii Hodng B$c, 2017)

b.Dac d′ 6m f′la′,力 」0カう′]力6a力9C
K6t quう  phan tich rnau nung luyOn vang cho

thay cac than quうng va cac d6'l khoang h6a vang

khu vu,c San Xay― Attapeu c6 harΥ llυong vang kha

Bうng 2.T6ηg力αp diac dl′θm ρ力うη bO的6ng kθ わam′國9"g va′ ,gκわυソυc.″g力′6′,cJし

cao. K6t quう x[l′ th6ng kO ham l口ong vang si 、
dung(cOng th口cl,2,3 cho tシng diOm qulng trong 

｀

khu vυc nghion c口 u)bうng phan rnOm Excel dυ oc
t6ng hOp δ Bang 2.

nguyon t6 di kё m, k6t quう

Bang 3 cho thay Au c6 1T,Oi

vOi Cr:Ag quan hO rat chうt

`iヽ
1■

t6ng hgp‐ 6色議93.し箸
quan ho rat chat chё  ・■
chё voi′ n va C高どi,電

Bang 2 chO thay ham lし Pα ng Au trong khu vυ c

nghlon cψ u giaO dong tu'0,1-43,80g/Ti trung blnh

tu 2.35-8,04g/‐「.HO s6 bi6n thiOn thu6c loal khOng

dOng dOu dOn dぅ c biOt khOng dOng dou.[〕 t」
,a vaO

く
=i3´

ε Эhan tiCh h6a nh6rn,6p dung COng th[Pc 4

ゴ: `ac i‐い ho s6 tucng quan gi■a Au vdi cac

Pb c6 quan hO kha chうt che v6'i nhau vti gi〔フa

ch`ng c6 quan hO kha Chう t Chё  vσi Au, Cr tao.

thanh t6 hα p Au― Pb― Cu―Cr:                .

罐墨こ‐
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4/5/2017 HV spor mas
ic23 o0 arJr 20 oo kv 50 2400x 12 3 m'n cBs ― ― ",●
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地 Diё m quう ng
Hdm luqng vdng (g/T) so bioF lhion ham lυong

(V%)    _
HO

Nh5nhat Lσ n nhat Trung binh

Vang Tat Noy 0,1 43,80 8,04

Bうn Vang Tat NL2Y 0,40 22,10 7,24

Ban chOung 0,40 24,40 5:53

4 Ban BOk 0,40 4,0 1,5 63
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PЮteЮ zOi―Cambrisdm(NP‐ Cl):
―
 ゝf‐「hanh phan khoang vat chinh bao gδ rn pyrit,

chalcopyrit,rutil,pyrotin,magnetit,henlatit vang tu

sinhithanh taO cho Fu trOng dlさ u kiOn nhiOt dO tき

trung binh dOn cao;

>cac y6u t6 dia chat kh6ng ch6 quうng trong

khu vΨ c San Xay―Attapeu lら d口t gay phυ ong`
kinh tuy6n c6 vai trё  la kOnh dan dung dich tao
qulng va kh6ng che cac d6′ i khoang h6a va cac

than quぅ ng. cac da trarrl tich bi bion chat tu6i

NeO_PrOtezozoi― cambri sdm(NP― Cl)bi biOn d6i

sericit h6a,chlorit h6aⅢ …d6ng vaitrO la ncッ i tich

tu quang thuan lgi;

>Dう c di6rl hlnh thal,thanh phan vう su phan
b6 。こa cac than quこ ng trong vOng nghiOn c口u

thuOc k16u nlaCh thaCh anh― Sulfur Ch[1'aVう ng・ /`うng

tu,sinh dang hattha hlnh c6 quan hO d6ng sinh v6'i
pyrit,chalcOpyrlt xarn tう n trong thachianh c6 nguOn

g6c nhiot dich lien quan dё n hoat d6ng xarn nhap

tu6i TriaS gi■ a(T2)(2).  .^

5.Phan vむ ng trian VOng Vang g6c khu vuて ,San
Xay‐Attapeu                 tご

5.1.Cα sl夕ρ力a″ v〕″g fr′

`″

v9″g       _
vloc phan vむ ng triOn vong dua trOn nh● ng tiOu

chuan vさ  cau tr`c va nhc,ng tiou chuan vat chat

sau cav:       。

>・vitri cOa diOn tich du bぅ。liOn quan den cac

y6u tO cau truc dit gay pha hu,ki6n taO thuan loi

chO viOc kh6ng ch6,phan b6 va dinh v!khoang h6a.
vang trOng tiン ng dion tich:                 ..,「  f

>(:、uy luat phatt‖ ёn quぅ ng hoa theo khOng gian:

>Dうc di6m hinh thai cOa cac than ouangi  ■Ⅲ、

>Dう c di6「 l dia hinh,dia lTlao,nl口 c dO phong

hOa bぅ。rnon coa khoang ho6:

>Dac di6m mOitruOng cOa cac thanh tao dia
chat chψ a khOang hOal       .

> M●c dO bi6u hien khoang hoa bao 96rn
bi6u hion cOa quう ng 96c, mtl'C・ dO bien dOi d6:

vay quanh lion quan vo,i quう ng hoa, quぅ ng lう n,

dO ch゛a sa khOang cia cac vanh phan tan
khOang vat nang;             」]、

>NguOn vat chat khoang hoa:
>M6ilien quan cia khoang ho`vσ i magma:

>lくi6u thanh ho quanO.

TrOn cc s6 cac tiOu chuan tron d6 du bぅ 。
,

phan vttng tri6n v9ng x6p hang cac dion tich
kho6ng hoa theo 3 rn口 c trien vong dOi v6,i tCl'ng

khu khac nhau.    、

DiOn tich r6t tri6nや Ong(Cap A)|う diOn tich c6

tri6n vong nhat vさ quang vang. 
‐
Trong dion tich

nay tap trung nhiOu diern quang, than quぅ ng,

mach quぅng,d6i khoang h6a vang gOC da dLPOC
ph6 tra,tlrTl ki6rn chi ti6t ho`bら ng cac cOng trlnh

00NG‖ GHlEP m6.s`i5‐ 2018

□皿 KHO■ H00 VA 00‖ G‖GHE‖ 6

khai dぅ。 va x6c dinh ch`ng c6 ′ nghTa cOng
nch10p. C6 tiё n dё thuan loi chO qua trinh tao

khOang (y6u t6 ki6n tao, magrna, thaCh dia
t:、 nqⅢ…),tap trung vanh phan tan trOng sa,cac、 di

thυo,ng dia vatl′ .[)ay lら diOn tich c6 diOu k10n

thuan loi chO cong tac nghiOn c`,u dia chat cong

nhu,khai thぅc khoang san sau nay.           1   し
E)iOn tich tri6n vOng (cう p BI)|ら  diOn tich 46

tri6n vong,day la dion tich c6 thong tin thap hdn

dion tich du b60 tri6n vong A.Trong diOn tich dl

xuatlo mot s6 di6m,mach quうngrdOi khoang
h6a vang g6c, nhu'ng lTlic dO nghiOn ciu cё n

thう。.Tr6nL diOn tich c6 tiё n dё Vさ ki6n tao, .

mabma valang da thuan ioi cho qua trlnh tど b

kho6nO,c6nlう t cac Vanh phan tan dia h6a,trong

sa bac trung binh, bac cao, c6nhiOu nOt tuong
dё nq v∂ itri6n vong A.

歯On tich chυ a r5 tri6n vong(cap C)la diOn tich

it c6 tri6n vOng vё  quing vang 96c.E)aylう diOn tich  .

c6 bi6u hion vё  khoang h6a vang, trong diOn tich  
‐

c6tiё n ldさ thuan loi cho qua trlnh tao khoang nOi

sinh, c6mぅtcぅ。vanh phan tan trOng sa, clia h6a

bac thう p d6n trung blnh.

5.2.K`f9″うρ力an ving:“f6″ vo″g
Tron cO,s6va nquvon tう c tron tac giう da phan

vttnq San Xav― AttattJ ra thanh cac diOn tich triё n

vong quぅng vang_gOc_voicac cap A,B va C.
>Dion tichぬ t tri6n vong(cap A).Day la diOn

tich rat c6 tri6n vong quう ng vang,tap trung cac tiOn _

dё va d`u hiou tim ki6m thuan l。 1, c6 c6c than

quang h。 ぅc di6rn quぅng da xac dinh. :(6t qu6 da

khOanh dυ oc. l dion tich rat triё n vong([)T:3,02  .

km2)(H.2).Trono diOn tiCh nay da C6 diOm quう ng

da diё u tra dia chat,thi cong― cong‐…innh khai dぅ。
trOn rnぅt hoё c cong innh khOan d6 nghion c● u su 、
ton tai cac than quぅ ng duて,i sau.          ・  1   

｀

>IDiOn tich tri6n VOng(cap B)la dien tich chua

ro tri6n vOnq,dav lう diOn tich c6 thOng tin thap hα n.

dion tich tri6n vong A. Trong diOn tich c6 xuat 10

mot s6 di6m,mach quうng,dOi khOang h6a vang
qoc nhung rnuc dO nghion ciu con thap. TrOng

こion tich c6 tiё n dё  vё ki6n tao,magma vatう ng da

thuan lαi chc)qua trlnh tao kho6ng, c6・ mうt cac

vanh phan tan dia h6a, trong sa bac trung binh,
bac cao,c6nhiё u nOttuα ng dもng Vα itri6n VOng A.

K6toua da khoanh dυ O'C6diOn tich trien vong cap

B(16ng DT:33,37 km2)(H.2)    _‐ ...
> [)iOn tich chυa r6 tri6n von。 (cap c))la dion 、_

tich it c6 tri6n vong vё  quう ng tttg 96C,V6.,diOn

tich khoanq 6.28 krn∠ .E)av la diOn tich c6 biOu hiOn

vё kh06nJ h6a vang,tお ng diOn tich c6 tiё n dё

thuan loi cho qua tnnh taO khoang n6i.sinh,96 mё t

cac vanh phan tin trong sa,dia h6a bac thap don
trung binh.
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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.

SUMMARY
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