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NGHIEN CUU BE XUAT SUDUNG CAC THAM SO
DAC TRUNG CUA QUA TRINH SUY GIAM PHAN
CUC KICH THICH TRONG DANH GIA VA
THAM DO CAC THAN QUANG NHIET DICH

. MO PAU

Phuong phap phan cuc kich thich (PCKT) duoc
str dung rong rai va la cong cu dia vat 1y ¢6 hiéu qua
trong tham do phat hién céc loai quang. Két qua 4p
dung thyc t&€ cho thdy, khodng san nhiét dich chia
khoang ho4 sulfur thuong gy ra di thuong do phan
cuc biéu kién (n,) va dién tr& suit biéu kién (p,) c6
bé rong 16n hon nhiéu kich thude thuc cua déi quang
hay than quang, gay kho khan cho viéc xdc dinh vi
tri cong trinh khai dao va do d6 ty 1é cong trinh gap
quang chua cao.

Nhiéu cong trinh nghién citu cling nhu thuc t&€
ap dung cho thay, qué trinh PCKT la mot phé dit
liéu chia rat nhi€u thong tin vé tinh chat va cdc qué
trinh vat Iy PCKT hoéa hoc ctia moi trudng bao gébm
quang. Trong khi dé, cdc quy trinh 4p dung phuong
phédp PCKT truyén thong mdi chi st dung do phan
cuc biéu kién (1)) chi 1a mot tham s6 clia phé dit
liéu do.

V6i cdc mdy do PCKT hién nay cho kha nang
thu tin hiéu clia qud trinh PCKT & nhiéu thoi diém
nén c6 thé xac dinh duoc dudng cong suy giam do
PCKT theo thoi gian 1a n,(t). Quy luat va tinh chit
suy gidm ctia né 1a nhitng thong tin vé moi trudng
va doi tuong khao sat s€ day da hon viéc khai thac
thong tin (n,) chi & 1 - 2 thoi diém ¢.

Trong bai bao nay, tic gia trinh bay két qua nghién
ctru quy luat suy giam do PCKT theo thoi gian dua
trén viéc do dac tai nhiéu thoi gian clia cac khodng
vat dac trung, miu tham s6 trong phong, do tai cdc
vét 10 quang va cdc s6 liéu do trén cic tuyén do. Qua
do6, dé xuat dp dung tham s6 suy giam (A) va do
phan cuc ngay sau khi ngéit dong (B) khi xap xi v6i
c4c ham thuc nghiém nhu ham mii, ham logarit,

TRAN BINH TRONG

ham hyperbol nhdm nang cao hiéu quéa so véi st
dung tham s6 m, va p, truyén thong clia phuong
phéap PCKT.

II. NGHIEN CUU KHAI THAC THONG TIN
CAC THAM SO DAC TRUNG QUA TRINH PCKT

Trong cong trinh cia Nguyén Ngoc Loan [2] da
nghién ctru tham s6 :

() = (tisg) _ O (6i)
t—tiy ot

Ak =

la do phan cuc vi phan hay t6c do suy giam cta do
phan cuc trong khoang thoi gian thich hop, tng véi
mot s6 quang ; tham s6 nay cé do phan giai cao hon
tham s6 1, (1) nén da gép phan nang cao hiéu qua
trong xu ly tai liéu d6i v6i mot s6 khodng san chi
kém & Viét Nam.

Trong cong trinh nghién ctu cua Tran Thanh Ry
[4] da xap xi gan ding th€ PCKT véi ham loga :

AU —b i LFOLET D)
(t+h)(t+T+0)
trong d6 : b - bién do, phu thuoc dong gay phan cuc,
t - thoi gian ghi, T - thoi gian nap dong phan cuc.
Tham s6 g, & c6 thd nguyén thoi gian, phu thudc
vao moi trudng phan cuc va di st dung cic gia tri
7,(ti) dé tinh céc thong s6 g, h bing cdch giai phuong
trinh ham siéu viét.

Cic két qua nghién cttu dé xudt trén day da dugc
dp dung vao thuc t€ da gép phan nang cao do tin
cy trong xu 1y tai lieu PCKT d6i v6i mot s6 quang
& Viét Nam.
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1. Cdc quy ludt suy giam doé phdn cuc thuc
nghiém

Céc s0 liéu do dac do phan cuc theo thoi gian
déu cho thay : khi tang thoi gian nap, ldc dau do
phan cuc tang nhanh sau d6 cham dan va dat tiém
can sau khoang 2-3 phit. Khi ngét dong phat, do
phan cuc giam din theo mot quy luat phic tap cé

thé xap xi gan ding v6i cdc ham todn hoc. Tuy
nhién, theo két qua do do phan cuc suy giam trong
khoang thoi gian tir 75 ms dén 8.000 ms theo cic
bude do 75, 150, 300, 550, 800, 1300, 1700, 2500,
3500 va 5500 ms, dudng cong suy giam c6 thé gin
ding v6i ham s6 mi, ham hyperbol hoac loga theo
cac dang ham sd sau (hinh 1).
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Hinh 1. Biéu do6 biéu dién quy luat suy gidm do phan cuc clia mot s6 khoang vat din dién gay hiéu tng
phan cuc phé bién

a) Do phan cuc giam gin ding véi quy luat
ham sO miicosO e :

n() = B )
b) Do phan cuc giam gin ding vé6i quy luat ham
sO mi :
B
) = . 2
M (D) T+t

¢) bo phan cuc giam gan ding véi quy luat ham
hyperbol :

(1) = 3

By
1+ At
d) Do phan cuc giam gan ding vé6i quy luat ham
logarit :

n® = B -ALnt+]) 4)
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O0day : A, A, A,, A, B, B, B,, B, 1a cic hing s0
tuy thudc vao ting loai da va quang.
2. ¥ nghia vdt ly cta cdc tham so Ai, Bi
a) Quy ludt ham mii
Pao ham hai v€ cong thic 7, (1) = Bye e
s& nhan dugc cic biéu thiic :
oy (1)
on(t
nk():—%Bee_Aet : Ab: ot
ot (D
trong d6 : Ae thé hién t6c do suy gidm do phan cuc,
phu thudc vao ham lugng cua khoang vat dan dién
dién tir trong da va quang.
Khi t - 0 17,— B,. B, 1a gid tri d0 PCKT ngay
sau khi ngédt dong phét x4p xi theo ham mii co s e.




Ciéc hang s6 nay phu thuoc ban chat ctia dd, quang
va vi tri phan bd khong gian cua ching.

Mot cich ti€p can khac, n€u dao ham hai v€
cong thic (2) tacé :

aﬁk(t) _ BxAxt/-\)(l ~ Bx Ax

at A+tA)2  1+tA t
on, (1)
ot
= A =
(V)

trong d6 : A, tuong tu nhu Ae, B, tuong tu B, & trén.

b) Quy ludt ham s6 hyperbol

bao ham hai vé€ cong thic 7, (t) = By s€
nhan duoc biéu thic sau : 1+ Agt
om® _  BA By _
ot 1+ A2 B,
Ony (1)
An at
= O = A = Bn
“B, ng (t)

trong d6 : A, thé hién toc do suy giam do phan cuc,
phu thudc vao ham lugng cua khodng vat dan dién
dién tlr trong d4 va quang.

Khit — 0 n, — B,. B, 1a gia tri d0 PCKT ngay
sau khi ngdt dong phét xap xi theo ham hyberbol.

Ciéc hing s6 nay phu thuoc ban chat ctia dd, quang
va vi tri phan bo khong gian cta ching.

¢) Quy ludt ham s6 logarit

Dao ham hai v& cong thic 77 (1) = B — A Ln(t +1):

on® _ A — A= o (1)

o (t+) o oD

A, thé hién t6c do suy gidm do phan cuc tai nhitng
thoi diém khac nhau, phu thudc vao ham luong ciia
khoéng vat dan dién dién tir trong dd va quang.

Khi t - 0 1, > B,. B, 1a gia tri d0 PCKT ngay
sau khi ngat dong phat x4p xi theo ham logarit.

3. Tham 56 suy gidm doé phdn cuc cia mot sé
khodng vt qudng kim loai pho bién

Tir két qua do do phan cuc n,(t) suy giam theo
thoi gian ctia Colect (1959) [7] d6i v6i mot s6 khodng
vat dan dién phd bién trong phong thi nghiém, tham
s6 suy giam do phan cuc cta cdc miu thudc céc
khoang vat bornit, chalcopyrit, chalcozin, cupper
chips, galenit, graphit, malachit, magnxetit va pyrit
dugc téng hop & bdng 1, ta thily d6 thi suy gidm do
PCKT co ban c6 thé xdp xi theo cdc quy luat suy
giam logarit, ham mil... (hinh dang duong cong suy
giam thé hién & hinh 1).

Bdng 1. Téng hop két qua do dé PCKT theo thoi gian clia mét s& khoang vat dan dién gay hiéu ting phan cuc
phd bién (Colect, 1959) [7]

Do PCKT tai céc cira s6 thoi gian (V/V) (ms)

Khodng vat
15 20 50 100 200 500 _1.000 _1.700 3.000 _5.000
Bornit 88 82 60 46 35 24 18 12 8 6
Chalcopyrit 85 83 75 68 58 48 36 28 15 10
Chalcozin 125 118 112 104 94 80 68 55 35 25
Cupper chips 138 130 105 86 74 55 44 32 18 12
Galenit 76 72 50 35 24 12 8 6 5 4
Graphit 155 145 110 85 58 34 20 14 8 5
Malachit 10 9.5 9 8.5 8 7 6 5 4.5 4
Manbhetit 48 44 28 16 10 5 4.8 4.6 4.2 4
Pyrit 110 105 95 80 70 50 35 25 10 8

Can cit vao céc s6 liéu trén dudng cong suy giam
clia mdi khodng vat, c6 thé tinh todn cdc tham so
dac trung A, B va hé s6 twong quan R theo ham mil
(A, B,, R)), mii co s0 e (A,, B,, R,), hyberbol (A,,
B,, R;) va logarit (A,, B,, R)). K&t qua tinh toan céc
tham s6 dac trung cho cic quy luat suy giam tin
hiéu PCKT ctia mot s6 khoang vat dac trung duge
tong hop tai bdng 2.

Dé dé4nh gid mitc do suy giam do PCKT theo thoi
gian, tic gia st dung ty s6 A/B theo cdc quy luat
chia cdc khodng vat. Tir két qua clia bang 1 c6 thé
chia 3 nhém khodng vat quang sulfur da kim cé
muc do suy giam nhanh, cham va trung binh. Nhin
chung céc két qua do mau khoang vat trong phong
ctia Colect & céc thoi diém tuong doi phi hop véi
cdc may do hién s6 dang st dung & Viét Nam.
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Bdng 2. Bang tinh toan cac tham sé déc trung cho cac quy luat suy giam tin higu PCKT clia mot sé khoang vat
dan dién gay hiéu (ing phan cuc phd bién

Gid tri tiem can khi t —> 0 (V/V)

Gia tri dac trung cho toc do suy giam

Khoing vt — B, B, B, A, A, A, A,
Bornit 124.8 58.0 278.4 72.7 15.7 1088 0.400  0.00303
Chalcopyrit 119.7 73.5 170.2 78.3 11.8 1826 0.220  0.00103
Chalcozin 163.8 1104 201.0 114.0 13.8 2558 0.157  0.00061
Cupper chips 192.0 103.1 318.5 115.7 21.7 1481 0.289  0.00155
Galenit 111.7 44.6 384.3 68.1 15.2 815 0.547  0.00665
Graphit 230.2 101.5 712.6 146.0 30.3 849 0.501  0.00571
Malachit 12.7 9.0 14.8 9.2 1.0 3047 0.130  0.00047
Manhetit 66.8 224 203.5 31.6 9.3 943 0.541  0.00398
Pyrit 160.7 90.9 278.2 102.1 17.8 1363 0.293  0.00176

Str dung hé s6 twong quan gitta s6 liéu do dac va 2 T

tinh toan ly thuyét theo cc quy luat néu trén dé xac 18 VL quing hoing 74 aén 76
dinh quy luat suy giam dac trung cta tung khodng 16 \ VLt b 23 .8
vat. H¢ s6 tuong quan (R) cao nhat phan dnh quda £ * N Voo
trinh suy giam do PCKT ctia khodng vat d6 s phit 5 " | < fiim "‘“ZM e
hop nhét v6i quy luat suy giam thyc nghiém. T ¢ 'Z N N
cdc két qua nay c6 thé thdy viec xdp xi theo cac 5 | N& T~ T o
ham thyc nghiém ctia hau hét cdc so lieu la chap =~ | N [

nhan dugc, riéng doi v6i khodng vat magnxetit ¢6 21 VL phién coo 87 146
quan h¢ kém doi v6i quy luat ham mi co s6 e va 0 VL quing v 0 iy quanh cich

hyperbol.

Mbi khodng vat déu c6 nhitng bo s lieu A, A,,
A,, A,, B, B,, B,, B, khic nhau. Cic két qua tinh
to4n thé hién trén hinh 2 cho thay céc khodng vat
dac trung phu hgp véi quy luat suy giam do 1a :

+ Quy luat ham s6 mil e goém :
cupper chips, bornit, chalcozin.

chalcopyrit,

+ Quy luat hyperbol gém : galenit, malachit,
graphit.

+ Quy luat loga gébm : pyrit, magnxetit.

D6 1a nhiing tién dé lam tang thong tin va do tin
cay dé gidi thich dinh lugng va gidi thich ban chat
dia chat cua cic di thuong PCKT phan anh doi tuong
4n khi chua c6 céc cong trinh dia chat kiém tra.

M1 KET QUA NGHIEN CUU AP DUNG
THUC TE TAI MO DONG (VANG) TA PHOI
1. Tham so suy gidm do phdn cuc theo két qud
do tai vét 1o quing
Theo két qua do 90 diém tham s6 PCKT tai vét
16 quang, dd vay quanh quing tai ving mo dong
(vang) Ta Phoi, dic trung cac dudng cong suy giam
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Hinh 2. Tham s6 suy giam d¢ phan cuc theo thoi
gian do tai vét 16 quang va dd vay quanh mé déng
Ta Phoi (Lao Cai)

(S6 liéu cia Nguyén Vin Sam, Lién doan InterGeo)

dugc thé hién trén hinh 2. Nhin chung, quy luat suy
giam d¢ phan cuc ctia cdc déd va quang vung Ta Phoi
c6 thé xdp xi theo cdc quy luat ham mi, logarit va
ham hyperbol bang chuong trinh tinh do tdc gia
x4y dung.

K&t qua tinh todn xap xi theo cdc quy luat néu
trén dugc st dung dé thanh lap céc biéu d6 nhan
dang quing dong va d4 vay quanh theo céc tham s6
A, B, A, B, (hinh 3,4 va5).

Trén hinh 3, két qua x 1y tai liéu chi ra ving da
phién hai mica va quiang dong ban phong héa c6
mot phan tring nhau. Pac biét d4 phién chia sulfur
nam trong viing d4 chita quang déng. Diéu d6 can
dugc chi ¥ khi nhan dang st dung 2 tham s6 1(0)
va dién trg suét theo két qua do dién PCKT.

Trén biéu do6 hinh 4, thanh lap tir tham s6 Ae,
Be c6 thé phan biét céc loai d4 khdc nhau dé dang
hon, dac biét viing déa phién chita sulfur véi quang
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Hinh 4. Biéu d6 nhan dang quing dong va déd vay
quanh theo tham s6 B, va A_ tir s6 liéu PCKT do tai
vét 10, moé dong Ta Phoi (Lao Cai)

dong. Trén hinh 5, biéu dé theo quy luat logarit cho
thay céc loai d4, quang gin nhu phan b trén duong
thdng, kha nang phan biét cdc d4 va quing dong
tuong doi 6. D€ nang cao do tin cay nhan dang doi
tugng dd, quang dong, cin st dung t6 hop clia tham
s6 12 bo tiéu chuan dé phan chia, nhan dang d4 va
quang theo két qua do dién PCKT.

Tir két qua téng hop néu trén, bo tham s6 1,
Pw A, B,, A, B, duoc stt dung nhu bo tiéu chudn dé
phan biét di thuong lién quan dén da va quang theo
két qua do dién PCKT :

- Quang dong c¢6 do PCKT tir 8 dén 30 %, cao
hon hén so véi d4 diorit (4-6 %) va 16p phii (3-5 %),
nhung khé phan biét so v6i d4 chita sulfur (8-9 %).

Tham s& suy giam A,

6 4

2

B0

20 i a0
Tham s6 hé s6 phan cuc t=0 (B)

Hinh 5. Biéu d6 nhan dang quing déng va dd vay
quanh theo tham s6 B, va A, tir s6 liéu PCKT do tai
vét 10, moé dong Ta Phoi (Lao Cai)

- Tham s6 dién trg sudt cha quang dong tir 20
dén 800 Qm, nhd hon nhiéu so vé6i dién trd suét
cta céc loai dd khéac (600 - 1.200 Qm).

- Tham s6 Ae tir 1.600 - 2.000 (quang dong),
1.400 - 1.600 (quang dong ban phong héa) cao hon
hén céc tham s6 Ae cta d4 (1.000 - 1.350).

- Tham s6 Be tir 6 dén 12 % (quing dong bén
phong héa), 8 - 25 % d6i v6i quiang dong cao hon
tham s6 nay ctia da diorit, dat pht (3 - 5 %).

Nhu vay, st dung dong thoi hai tham s6 A,, B,
clia quang dong (trén biéu do) s& c6 thém chi tieu dé
phan biét quang véi dd vay quanh, ké ca d4 phién
chita sulfur. Két qua nay rd rang bd sung nhiéu thong
tin hitu ich nang cao do tin cay va hiéu qua dp dung
phuong phap PCKT so vé6i quy trinh trude day chi
str dung hai tham s6 n, va p,.

2. Du bao ham luong qudng tix cdc tham sé PCKT

Doi sanh két qua xt ly tham s6 7, p, va A,, B,
biéu dién trong khong gian 3 chiéu véi két qua phan
tich h6a ham lugng déng ctia mau 16i khoan 1, 2, 7
va 8 cho thdy ham lugng quang cao tuong tng véi
nhitng khoi ¢ gia tri n, tr 20 dén 1500 OQm va 1,
trong khoang 15 - 50 %, tham s6 B, (7,) c6 do phan
giai cao hon vé ranh gidi gitta dd va quang, tham so
A, c6 hé s6 tuong quan rd nhat véi ham lugng dong
trong than quing. Nhu vay, st dung bo s6 liéu gébm
céc tham s6 A, B, va 7, s& ting do tin cay dé
khoanh dinh va du bao ham luong quang, su phan
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bd trong khong gian cta cic than quang, do d6
hiéu qua dp dung phuong phap dién PCKT dong
mot chiéu s& cao hon so vdi quy trinh trude day chi
khai thac thong tin tir tham s6 77, 0.

Trén co s& phan tich twong quan gitta cac tham s6
PCKT va ham lugng déng trong cac mau 16i khoan da
xéc lap phuong trinh tinh du bdo ham lugng dong
trong khong gian 3D theo két qua do dién PCKT
cho vuing khao sat nhu sau :

Cu(%) = 0.0652*B, + 0.0000507*A, -

- 0.000495%p, - 0.0387

Sai s6 giita két qua du bdo dua trén s6 liéu phan
tich mau va két qua tinh theo phuong trinh du béao
theo tai liéu do PCKT véi cdc mic ham lugng khac
nhau thay déi trong khodng tir 28 dén 37 %.

KET LUAN

- St dung tham s6 Bi 1a d6 PCKT sau khi ngit
dong & thoi diém ¢t = 0 s& 1am ting do phan gii
ctia tham s6 do phan cuc, do d6 s& lam tang tinh
dinh xt trong viéc xac dinh vi tri phan b6 khong
gian clia quang so vGi tham s 7,.

- Tham s6 Ai dac trung cho toc do suy giam do
PCKT theo thoi gian, lién quan dén ham lugng khoang
vat dan dién dién tr trong quang. Vi vay, st dung
tham s6 nay cung véGi cic tham s6 PCKT khac s€
cho khd ning tang do tin cay dé du bao ham lugng
quang tir tai liéu PCKT.

- Két qua dp dung cac tham s6 A,, B, trén thuc
t€ & khu vuc khao sit quing dong Ta Phoi da gép
phan nang cao hiéu qua dp dung phuong phap dién
PCKT dong mot chiéu so véi quy trinh trude day
chi khai thac thong tin tir tham s6 7, p,. Quy trinh
trén day c6 thé 4p dung cho cdc vliing nghién ctu
khéc c6 diéu kién dia chat - dia vat ly tuong tu.
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SUMMARY

To study the parameters of declination characteristic
in Induced Polarization method and their use in
exploration of hydrothermal deposits

Recently, the Induced Polarization (IP) method
is using widely for solving large problems in geological
exploration. Its advantage in comparison with the
resistivity method, is not only in discovering electroni-
cally conductive ores in vein form, but also the
disseminated one.

In case of hydrothermal deposits related to sulfi-
de mineralization, the used traditional parameters
(apparent polarization 7, and apparent resistivity
p) often have large width of anomaly, causing
difficulty in identifying the position of digging works
in next step of exploration.

The paper presents an analysis of declination
characteristic of the induced polarization and shows
the paramaters of induced polarization (A), switched-
off induced polarization (B) are relating to the ore
content and sensitivity of the induced polarization
of the ore body, respectively. Some used results of
these parameters to locate position and evaluate
successfully the potential of the copper ore body in
the Ta Phoi copper deposit, Lao Cai province, Viet-
nam are also described.
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