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Tom tat: Quang sulfur da kim dang xdam tan dwoc hinh thanh theo phwong thirc bién chat
trao doi; thay thé lién quan dén thanh tgo phun trao ndi liza, nam trong déi da ca nét bién
doi nhiét dich véi chiéu réng khoang 25 - 30 m kéo dai hang kilomet. Péi quang chira
Pb-Zn c6 gia tri ddc trung dién tré sudt thap tir 50+2000hm.m, hé sé phan cuc cao tir
25 ms dén 70 ms néu so Véi da vdy quanh c6 dién tré suat cao tir 100+6000hm.m, hé sé
phan cuc thdp hon 10 ms, nhw vdy dé phat hién chung, ap dung phwong phdp phdn cuc

kich thich 1a phd hop.

Khu vuc khao sdt cé dia hinh ndi cao, phan cat phizc tap, nén khi thi cong tac gid
phai ap dung hé 3 cuc (pole-dipole) dé giam dnh hwong dia hinh, nhung do lién hop hai

canh dé tang dg tin cdy.

Véi bg may Supersting-8R cong suat 2000W phat dong Imax=2Ampe, tai liéu do bao
dam chdt lirong. Tham sé xir Iy ngoai hai tham s6 truyeén thong la dién tro sudt va dé phan
cuc, tac gia con xiz Iy tham sé trién vong quéng da cho phép logi bé bét di thiong, két qud
khoan kiém tra déu gap qudng cé ham lwong cao, cd gia tri cong nghiép.

Két qua ap dung tai khu vuc tham do da phat hién dugc 7 déi quang dua trén tai
ligu tham sé trién vong quéng, khong nhitng khoanh dinh duoc déi quang phat trién theo
dién tich ma con kha chinh xac ca xudng chiéu sau, gop phan danh gid chinh xdc trir

lieong M6, €0 thé duea vao khai théc.

1. Pit van dé

Theo tai liéu diéu tra dia chat [1], thanh hé
quang sulfur da kim c6 ngudn géc nhiét dich
thuong lién quan véi doi ca nat, bién dbi nhiét
dich; phan b trong da ryolit & mién nii cao co
dia hinh phan cat phac tap nhu diy Truong
Son, mién Trung hoic ddy Phanxipang, Tay
Béc Viét Nam.

Quéng sulfur da kim dang xam tédn dugc
hinh thanh theo phuong thirc bién chat trao doi
thay thé, lién quan véi thanh tao phun trao nai
lira. Quéng hoa phat trién trong doi da ca nat
kém bién d6i nhiét dich v&i chicu rong khoang
25-30 mét, kéo dai hang kilomet.

Vay quanh ddéi quing thuong la cac da
ryolit, tuf ryolit thugc thanh tao phun trao va
cac da luc nguyén-carbonat bién chit. Xuyén
cit da phun trao va bién chit 1a cac da xam
nhdp c¢6 thanh phan granit, granosyenit thudc
pha 2 va pha 3. Doc ddi quang da bi ca nat
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manh mg, bién doi nhiét dich, thach anh hoa,
sericit hoa phd bién.

Khu vuc khao sat co dia hinh ndi cao phan
cit, phac tap bi phong hda bo roi, bén dudi la
da co dién tro suat cao tir 100-600 Ohm.m, h¢
s6 phan cyc < 10ms.

Déi quang sulfur va d6i ca nat, dap v bién
ddi c6 chira quiang Pb-Zn di xac dinh dugc cac
gia tri dac trung cua dién tro suat thap tir 50
Ohm.m dén 200 Ohm.m va hé s6 phan cuc tur
25ms-70ms cao hon so véi da vay quanh ryolit
(20ms). Béi quang co chiéu rong khoang chuc
mét ndm dudi dia hinh néu trén la khdng dé
phét hién néu khong c6 giai phap ky thuat thich
hop.

2. Phwong phap ky thuét thi cong

Trong diéu kién dia hinh phan cit phuc tap,
néu thi cong theo phurong phap do sau 4 cyc doi
xung s€ bi anh huong dia hinh, con thi cong
theo phuong phap do sau ludng cuc s€ phai
phat dong qua Ién, vi vay chlng t6i da ap dung



phuong phap do siu phan cuc hé thiét bi ba cuc
lién hop (pole-dipole) 2 canh:
AnaMaNCwoMaNnaB (hinh 2).

a. B4 tri tuyén do

Cong tac do sau PCKT hé thiét bi pole-
dipole 2 canh duoc chon do theo mang ludi
tuyen cit qua déi quang du Kién cé trién vong.
Tuyén va vi tri diém do duoc xac dinh bang dia
ban thude day, dinh vi GPS, vi tri cac diém do
dugc cam coc gd co danh s voi khoang cach
10m/coc trén toan bo cac tuyén do.

b. May madc thiét bi

- May do PCKT la may SuperSting-8R do
My san xuat thuoc thé hé mai (hinh 1). Pay la
loai may do tinh toan tu dong. May cd cong
suat phat 2000 W, phét dong Imax = 2 Ampe, thé
phat Vmax = 800 VOl

Hinh 1. B¢ may SuperStlng -8R

Dé tién hanh do sdu 3 cuc lién hop trén
tuyén, cac dién cuc dugc dong thang hang cach
déu nhau voi khoang cach 1a a = 10m (MN),
OCoo = 1500m. Tai mdi diém do sau dugc thuc
hién nhu sau: dau tién cu ly MN = a = 10m, cuc
AM va NB lan luot 1a na véi n = 1-6, khi do
xong cu ly n = 6 vi hiéu thé nho dan nén ta tang
MN [én 2a = 20m va lan luot ting n = 3-7, sau
do tang MN = 3a = 30m véi n = 5, thyc hién do
timg canh A sau d6 chuyén mach sang do canh
B (xem so dd do trén hinh 2).

Co

1

1/. 2
1A na Mrfa N na B

Hinh 2. So' do hé cuee do sdu 3 cuc lién hop

¢. Quy trinh do dac

Tai tirng cu ly do hiéu thé AU & hai cuc thu
MN (mV) va cuong do dong I (mA) trong mach
phat truge khi ngat dong:

AUpy =Uy —Uy 1)
khi phat dong Ia trong mach AMNCco.
AUEAN :UM_UN ’ (2)

khi phat dong Is trong mach BMNCco.
Va hiéu dién thé phan cuc ¢ céc thoi diém t:
AUR (2,t) =AUgy (2.1);AU (z,t) = AU (2.1), (3)
Vai t:= 0,5 gidy — 8 gidy con z ¢ chiéu sau hi¢u
dung nhu trong bang 1.
Bang 1. Cu ly thiét bj do sdu 3 cuc
(pole-dipole) 2 canh

S6TT [am) | n | d(m) hiéfguflag“(m)
1 (10 | 1 | 10 5.2
> [10 | 2 | 10 9,3
3 |10 | 3 | 10 13,2
4 |10 | 4 | 10 17.1
5 |10 | 5 | 10 20,9
6 |10 | 6 | 10 24,8
8 |20 | 3 | 10 26,4
o |20 | 4 | 10 34,1
10 | 20 | 5 | 10 41,9
11 |20 | 6 | 10 29,6
1 |20 | 7 | 10 57,3
13 3 | 5 | 10 62,8

3. Phwong phap xit ly tai liéu
Phuong phap xur ly tai liéu dugc thuc hién
gom:
- Xt ly tai liéu do sau 3 cyc lién hop 2 canh
bang phan mem chuyén dung RESIP2DINV: [9, 10]
Tham s6 xir ly gom 2 tham sd truyen thong la
dién tro suét biéu klen d6 phan cuc biéu kién, va
tham s6 moi latham s6 trién vong quang [2, 3, 4].
Tham s6 dién tro suat biéu kién theo do sau

tung canh la:
A B

AU
ol (2)= K@) M (2);08 (2) = K(2) 22N (2), (4)
va tham s6 phan cuc biéu kién theo do sau ting
canh
AU%: AUB
=08 (2, (1) -

e (z, (z,1).(5)
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Do quang sulfur da kim ¢ dy la quang Pb-
Zn c6 dién tro thap, nhu vay tham sé trién vong
quang dugc tinh cho do sau ¢ tung canh Ia: [6, 7]

A, :nﬁ\(z,t) M (z.t)
(@Y= a Gy e (@)= ©

Phan mém sur dung cho phép xir Iy hdn hop
tai liéu do sau 2 canh lién hop cd hiéu chinh dia
hinh, d3 1am tang d¢ tin cay cua két qua xu 1y.

- Két qua xir ly theo ting tuyén duoc thé
hién bang cach thanh lap cac mat cét dia dién,
mat cat dang tri theo phan mém, Surfer va
Mapinfor...

- Minh giai tai liéu xa ly theo ting tuyén
phuc vu cho cbng tac phan tich, xur ly tai liéu
dién va luan giai két qua dia chat - khoang san.
4. Két qua 4p dung

Pay 1a mot dé an tham do quang chi-kém &
ving K mién Trung Viét Nam, duoc thi cong
trén 8 tuyén. Trong pham vi bai bdo nay ching
t6i chon gigi thiéu két qua &p dung phuong
phap do sau 3 cuc lién hop 2 canh va xur ly trén
1 tuyén dién hinh la tuyén T.A.

Két qua trén tuyén T.A duoc thé hién boi
lat cat dién tro suat, lat cat do phan cuc, lat cét
tham sé trién vong quang, mit cat dia chit - dia
vat 1y (hinh 3) va duoc luan giai nhu sau:

Trén lat cat dién tro suat va do phan cuc ta
thiy chu yéu ton tai 03 d6i di thuong dugc cho 13
c6 kha niang lién quan dén quiang nhiét dich
sulfur chi - k&m phan bd tir trén bé mat xudng
dudi sau va tir dau tuyén dén cudi tuyén khao
sat, dac diém truong dia vat ly, hinh thai, quy md
phan bé cia ting déi duoc mo ta cu thé nhu sau:

- Péi 1: Theo tai lidu dién tro suat va do
phan cuc, doi nay phan bé tir coc -5,5 dén coc -
7 va tir do sau 5 dén 17m tinh tir trén bé mit; co
dién tro suat pk >1000 Ohm.m, va do phan cuc
1k chi bién doi tir 30ms dén 45ms, c6 dang gan
dang thudc. Vai kinh nghiém caa ching téi, do
dic diém céc tham sb dia vat 1y dién tro suat rat
cao, d0 phan cuc khdong lén nhu vay thi doi
dugc phén vao di thuong trlen vong loai 3. Tuy
nhién, qua tai liéu tham sé trién vong quing
khéng quan sat thdy di thuong cia doi nay vi nd
nam trong khu vuc di thuong c6 gia tri thip
(n«"= 0,02 - 0,034 ms/Ohm.m) nén khong duoc
khoan kiém tra.
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- P6i 2: Theo tai ligu dién tré suat va do
phan cuc, déi nay phan bé tir coc 0 dén coc 1,8 &
phan trén va tir coc -7 dén coc -4 & phan dudi
sau, véi goc cam khoang 60°, va tir d6 sau 3 dén
60m tinh tir trén bé mat; c6 dang gan nhu mot
mach quang cam nghiéng xuyén cat tir dudi Ién;
c¢6 dién tré suat px bién doi tir 200-500 Ohm.m,
va do phan cuc nk I6n bién doi tir 30ms dén
60ms. Voi dic diém dién tre suat thip, do phan
cuc kha 16n cac tham sé dia vat 1y nhu vay thi
d6i duoc phan vao di thuong trién vong loai 2.
Tuy nhién, qua tai liéu tham s trién vong quang
cling khong quan sat duoc di thuong cia doi nay
vi n6 nam trong khu vuc c6 gié tri tuong ddi thap
(0,034 - 0,171 ms/Ohm.m). Tuy vay, déi nay van
duoc khoan kiém tra. Két qua cua tai liéu 15
khoan LK I (d¢ sau thiét ké 50m, d6 sau thyc té
19m) cho thay tir trén mat dén 6m la tang phu, tir
6m dén 19m 1a da ryolit bi phong hoa nhe, nit né
trung binh khdng gap quédng. Diéu d6 chang to
tinh hiéu qua cua tham s6 trién vong quéng doi
Vi cac d6i twong cd mot trong hai tham sé (dién
tré suat, do phan cuc) khong phan di manh voi
moi trudng xung quanh.

- Péi 3: Theo tai liéu dién tro suat va do
phan cuc, d6i nay phan bé tir coc 2,5 dén coc 7
va tr dd sdu 5m dén 25m tinh tir trén bé mat;
trén lat cit do phan cuc vé mit hinh thai d6i gom
2 d6i tach biét co dang dang thudc nam canh
nhau; doi c6 dién tré suat thap bién doi tir 50 -
200 Ohm.m, va d6 phan cuc khé cao, bién dbi tur
40ms dén 100ms. Véi dic diém cac tham sb dien
tré sut thap, do phan cuc cao thi d6i dugc phan
vao di thuong loai 1. Trén déi nay tai liéu tham
s6 trién vong quang quan sat duoc déi di thuong
phan b tir coc 2,8 dén coc 6,3 va tir d6 sau 11m
dén 33m; cd gia tri rat I6n bién d6i tir 0,86 - 10
ms/Ohm.m. Két qua cua tai liéu 16 khoan LK 11
(46 sAu thiét ké 25m, do sau thuc té 33m) cho
thay, tir trén mat xudng do sau 9,2 la da ryolit bi
phong héa manh, tai d6 sau 8m gap mach ryolit
porphyry, tir 9.2m dén 21,8m la quing chi —
kém, tir 21,8m dén 33m la da ryolit nit né it.
Qua két qua tai liéu 16 khoan ta thay di thuong
theo tham sb trién vong quing c6 tinh dinh xu
cao, khoanh dinh vi tri di thuong va phan anh két
qua dia chat chinh xac hon, d6 phan giai duoc
nang Ién ro rét vai do tin cay cao hon.
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Hinh 3. Két qua ap dung do sdu phdn cuc hé ba cuc lién hop 2 canh dé tim kiem qugng nhiét dich
sulfur da kim o tinh K mién Trung Viét Nam

Két qua xa ly trén 8 tuyén cua khu vuc
thaim do cho thdy: day 1a dé& an tham do quing
chi-kém (Pb-Zn) duoc két hop thi cong dia vat
ly trude, sau d6 khoan thim do. Két qua thi
cong phuong phap do sau phan cuc 3 cuc lién
hop da chi ra dwgc 9 d6i di thuong cé trién
vong. Khi xur ly tham sb trién vong quing chi
con 7 déi co trién vong quing. Két qua khoan
kiém tra 8 16 khoan déu gap quing chi kém dat
ham lugng cao tur 7-9%, cO trir lugng codng
nghiép, c6 thé dua vao khai thac.

5. Két luan

Tur két qua trén ching toi co thé rut ra két
luan nhu sau:

1. Trong ving dia hinh ndi cao phan cat
manh, bén dudi 1a da phun trao bién ddi, c6
chira quing sulfur da kim ngudn gdc nhiét dich,
dé tim kiém quing loai nay néu ap dung
phuong phap phan cuc kich thich thi nén su
dung do sau dién 3 cuc lién hgp (AnaMaNCeo
va CooMaNnaB) véi tham sé xir 1y 1a dién tro
Suit pk, hé s6 phan cuc 1k va tham sé trién vong
quang k" = mw/ pk , tai lidu tham sé trién vong
quing Nk~ c¢6 do phan giai va do tin cay cao;

2. Ching t6i da ap dung ¢ mién nli cao
thuoc tinh K mién Trung Viét Nam cho thay
hiéu qua cua phuong phap dugc nang cao ro rét.
Két qua lat cat tham sb trién vong quing cho
phép ta khoanh dinh vi tri di thuong gon hon va
phan anh két qua dia cht chinh xac hon, c6 tinh
dinh xu&r cao hon, giup ta khoanh dinh duoc cac
déi chira quang khong nhirng theo dién tich ma
ca theo chiéu sau. Két qua tai liéu 16 khoan
hoan toan phu hop véi md hinh tham sb trién
vong quing.
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ABSTRACT
Improve efficiency of induced polarization sounding method in exploration of sulfide lead
and zinc ore in the high terrain mountain, province K, central Vietnam
Nguyen Tien Hoa, South Vietnam Geological Mapping Division

Nguyen Trong Nga, Vietham Science and Technology Association of Geophysics

The disseminated polymetallic sulfide ore is formed by metasomatic relating volcanic
eruptions with a width of about 25-30 m and several kilometers length. Pb - Zn ore zones are
characterized by low resistivity from 50 + 200 Ohm.m and high induced polarization ration (IP)
from 25 mV/V to 70 mV/V compared to resistivity from 100 + 600 Ohm.m and IP less than 10
mV/V of the host rocks. Thus, the application of the IP method to detect the ore zones is reasonable.
The survey area is high mountain terrain, its setting is cleavage and complex. Therefore, we used
conjugate pole-dipole electrode in acquisition data to reduce the impact of terrain and to increases
reliability of the data. The instrument used for acquisition data is Supersting-8R apparatus 2000W,
injection power Imax is 2Ampe. The fieldwork is to follow geophysical norms and qualified control
to collect high quality data. We calculated two conventional parameters apparent resistivity and IP.
Beside, the ore prospects is defined that allows to eliminate apparent resistivity and IP anomalies
unrelated to the ore zones. Our processed data is confirmed by drilling results high ore prospects
values are consistent with a high content of ore zones. In the survey area, we defined seven ore
zones in both lateral and vertical directions, that can provide useful information to evaluate the mine
reserves.
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