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MOI QUAN HE GIUA CAC PAC TRUNG PHO PHAN
CUC KICH THICH DONG XOAY CHIEU VGI HAM
LUONG QUANG PONG VUNG TA PHOI VA
QUANG CHI - KEM O BA XU

1. MO PAU

Xay dung mdéi quan hé giita céc dac trung phd
phan cuc dong xoay chiéu v6i ham quang 1a co so
liéu dia vat 1y - dia chét, ddnh gid muc do trién vong
clia ving nghién cdu va trong di€u kién thuan lgi
c6 thé du bdo dugc ham lugng quing, mitc do gidu
va ngheo theo céc dic trung phd phan cuc kich
thich dong xoay chiéu.

Pé xdc lap cdc méi tuong quan gitta cdc dic
trung phd phan cuc kich thich dong xoay chiéu véi
ham lugng quang dong va quang chi-kém, trong
khuon khé dé tai nghién ctu khoa hoc va cong nghé
"Nghién citu xdc ldp cdc ddc trung di thuong phdn
cuc kich thich dong xoay chiéu trén cdc ddi va thdn
qudng sulfur da kim phuc vu cong tdc diéu tra
danh gia khodng sdn sulfur da kim ¢ Viét Nam"
ching t6i da do cic dic trung phd phan cuc clia cdc
mau quiang dong & Ta Phoi (Lao Cai), mau quing
chi-k€m & Ba X¢ (Tuyén Quang) trén mdy Sip -
Fuch version 02-06-2000 véi dai tan s6 1,4MHz -
12KHz tai vién Dia vat ly truong Dai hoc K§ thuat
Claustha (Cong Hoa Lién Bang Dic) cing véi két
qua phan tich héa ham luong quang déng, chi-kém
clia cdc mau tuong dng da xdc 1ap dugc moi tuong
quan gifta c4c dac trung phd phan cuc dong xoay
chiéu v6i ham lugng quing. Bai bdo trinh by mot
s6 két qua nghién ctu v€ cdc moi quan hé gitta cdc
dac trung phé phan cuc kich thich dong xoay chiéu
v6i ham lugng quing dong & viing Ta Phoi va ham
lugng quang chi-kem & viing Ba Xt .
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II. PAC TRUNG PHO PHAN CUC KICH THICH
DONG XOAY CHIEU VUNG TA PHOI

Pé nghién ctiu méi quan hé giita cic dic trung
phd phan cuc kich thich (PCKT) dong xoay chiéu
v6i ham luong cta quang dong trén vung Ta Phoi,
da l1ay mau 16i khoan, mau céc cong trinh khai dao
va miu vét 1o dd va quang dé do phé PCKT dong
xo0ay chiéu tai Cong hda Lién bang Dic, dong thoi
tién hanh phan tich héa hoc ham lugng Cu cta 33
mau & Trung tdm PTTN Dia chat. Ham lugng
quang dong clia cic méiu thay déi trong pham vi
rong dao dong tir 0,263 dén 6,3725 %, chu yéu la
16n hon 0,5 %.

1. Pho PCKT dong xoay chiéu ciia dd va qudng
vang Ta Phoi

Lin ddu tién & Viét Nam céc dic trung phé
phan cuc cua cic mau d4 va quang dong, chi kém
va vang & mot s6 vung md dugc nghién ctu trén
mdy Sip - Fuch version 02-06-2000 véi dai tdn s6
tu 1,4MHz - 12KHz tai Vién Dia vat ly truong dai
hoc k¥ thuat Claustha - Coéng Hoa Lién Bang Dric.

Qua két qua nghién cttu céc dic trung phé phan
cuc ctia cdc mau dd va quang ving Ta Phdi cho thdy :

- Cé4c da chita quang Cu c6 gia tri pha phan cuc
va hiéu tng phan cuc ty 1& nghich véi tan sd, c6
nghia 1a cdc gid tri nay gidm dan theo chiéu ting
clia tan s tir thap dén cao.

- Cé4c da co chira grafit thi gid tri hiéu ing phan
cuc tan s6 ty 1é thuan véi tn s6 ; c6 gia tri pha ty
1é nghich véi tan s6 trong khoang 11,7-750 Hz va
ty 1 thuan véi tan s6 trong khoang 0,014-1,46 Hz.
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- Céc d4 c6 sulfur vang c6 gia tri hiéu tng phan
cuc tan s6 ty 1é nghich véi tdn s6 ; c6 gid tri pha
phan cuc ty 1é nghich vdi tan s6 trong khoang 0,73
- 93,75 Hz va ty 1¢ thuan véi tdn s6 trong khoang
0,0057 - 0,09 Hz.

2. Quan hé giita pho PCKT dong xoay chiéu voi
ham luong dong ving Ta Phoi

Dé xdc lap cic quan hé nay, cac tic gia dé tai
da ti€n hanh lua chon céc tap hgp mau quang dong
dé xay dung cdc méi tuong quan vé6i cic dic trung
phé PCKT dong xoay chiéu nhu dién try sudt va do
léch pha ting véi céc tan s6 khdc nhau, hiéu tng phan
cuc tan s6 PFE va hé s6 kim loai M, cu thé 1a :

a) Quan hé giita ddc trung dién trd sudt va ham
luong qudng Cu

Tap hop méu Iva chon dé xem xét quan hé nay
g6m 19 méiu. Két qua xdc dinh méi quan hé giita
tham sO dién trd suat va ham lugng Cu cé trong
mau quang Cu & ving Ta Phoi 1a ham logarit : y =
0,9936 Ln (x) + 8,3515 véi hé s6 tuong quan dat
dugc R? = 0,8452, duoc thé hién trén hinh I :

y = -0.9529Ln(x) + 8.0378
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Hinh 1. Quan h¢ giita tham s0 dién trd sudt va ham
luong Cu vung Ta Phoi

b) Quan h¢é giita tham s6 pha phdn cuc vdi ham
luong qudng Cu

Tap hop mau duoc lua chon dé tinh toan gém 22
mau, c6 mabi quan hé gilra gia tri pha f = 0,7321Hz
va ham lugng Cu ¢6 trong mau quang 1a ham bac 2
y = 1E - 0,5%* + 0,0104x + 0,2981 véi hé s6 tuong
quan dat dugc R? = 0,9459 dugc thé hién & hinh 2.

¢) Quan hé giita tham sé" hiéu ving phdn cuc tdn sé
voi ham luong qudng Cu

Tap hop méu lya chon géom 23 miu, c6 méi
quan hé giita gia tri hiéu Gng phan cuc tin sg va
ham lugng Cu c¢6 trong mau quang Cu l1a ham bac 2
y = 0,0006x* + 0,0873x + 0,1888 v6i hé s6 tuong
quan dat dugc 1a R* = 0,9127thé hién trén hinh 3.
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Hinh 3. Quan h¢ giita tham s6 hiéu tng phan cuc
tan s6 va ham lugng Cu viing Ta Phoi

d) Quan hé giita tham s6 hé so kim loai va ham
luong qudng Cu

Tap hop miu dugc Iwa chon dé xem xét méi
quan hé nay 1a tap hop gdm 23 mau, c6 méi quan
hé giita hé s6 kim loai va ham luong Cu 1a ham
logarit y = 0,5417 Ln(x) + 0,4473, hé s0 twong quan
dat R* =0,6654.

III. QUAN HE GIUA PHO PHAN CUC KICH
THICH DONG XOAY CHIEU VOI THANH
PHAN VAT CHAT QUANG CHI KEM

Pé nghién ctiu méi quan hé giita cdc dic trung
phd PCKT dong xoay chiéu v6i ham lugng quing
chi-kem ving mo chi k&€m Ba Xt - Yén Son - Tuyén
Quang, ching toi da 18y mau & cac vét 10 quang va
than quang da phat hién bing cdc cong trinh dia chét
dé glri do mau tham s6 PCKT xoay chiéu & CHLB
Dic. Trong s6 cdc mau quang chi kém nay c6 34
mau dong thdi dugc gui di phan tich ham luong Pb,
Zn, bang phuong phdp héa hoc tai Trung tam
PTTN bDia chit, két qua phan tich héa cho thay :

- Ham luogng Pb trong miu quing thay déi
trong pham vi rong tir 0,041 dén 25,92 %.



- Ham luong Zn clia miu ciing thay déi trong
pham vi rong tir 0,04 dén 34,91 %.

- Ham lugng Pb va Zn ciling thay déi ngay trong
mot cong trinh dia chat vangay trong mot than quang
theo khong gian phan bo ctia chiing - chang han tai
H255 c¢6 7 mau, ham lugng Pb dao dong tir 0,171
% dén 4,33 % va Zn tr 0,42 % dén 9,36 % hoac tai
H87 trén cung than quing s6 14 (TQ7) tiéu khu
Ling Mo - Déng Chang ¢6 5 mau dugc phan tich
cung ¢6 ham lugng Pb thay ddi tr 4,5 % dén
18,67 % va ham lugng Zn thay ddi tir 0,131 % dén
3,38 %.

1. Phé PCKT dong xoay chiéu ctia cdc mdu
qudng chi kém

Két qua do phé phan cuc tai CHLB Pic ctia 41
mau dd va quang chi ké€m & viing Ba X cho thay :

- C4c mau chita quang chi kém c¢6 céac dac trung
phan cuc khac v6i d4 khong chita quang. Quang
sulfur chi k&€m c6 gia tri pha cao va tuy thudc vao
ham lugng chi cao hay k€m cao ma ching cé dac
trung phd phan cuc khéc nhau, quang sulfur chi kém
¢6 ham lugng chi 1a chinh c6 gid tri dién trg suat nho,
gia tri pha cao, gid tri pha ty 1& nghich véi tin s6
trong khoang 0,366 dén 750 Hz. va ty 1¢ thuan véi
tan s6 trong khoang tan s6 tir 0,0057 dén 0,118Hz.

- C4c miu c6 thanh phan kém 1a chu yéu c6, ¢
gia tri dién trd sudt thuong 16n hon dd chia quang
va ty 1é nghich véi tan s6 ; c6 gid tri pha, hiéu tng
phan cyc tin s6 va hé s6 kim loai hdu nhu nhd hon
dé chda quang va ty 1¢ thuan véi tan so.

2. Quan hé gina di thuong PCKT dong xoay
chiéu va ham luong qudng Pb, Zn

DPé xdc 1ap cdc quan hé nay, da tién hanh lua
chon céc tap hgp mau quang chi k&m dé lien két véi
céc dac trung di thuong PCKT dong xoay chiéu nhu
dién trg sudt va do léch pha tng véi céc tan s6 khac
nhau, hiéu ng phan cuc tan s6 PFE va hé s6 kim
loai M ting véi cdc cap tin s6 khac nhau, két qua
nhu sau :

a) Quan hé giita PCKT dong xoay chiéu véi ham
luong Pb c6 trong cdc mdu qudng chi kém

@ Quan hé giita tham s6 dién trd suit xoay chiéu
v6i ham lugng Pb trong cdc mau quang Pb, Zn véi
ham lugng chi 1a chl yé&u 1a ham s6 y = aLnx + b.
Ham luong chi trong tap miu gém 12 mau & viing
Ba Xt bao gobm cdc miu mang so hiéu : DB87/2,
bB87/4, DB87/6, DB255/2, DB255/4, DB255/6,

DC136/3, DC136/4, BDC133/2, BDC133/7) c6 quan
hé véi gid tri dién dién trd sut & tan s6 0,7321Hz
y = -3,8204(Lnx) + 36,796 v6i s6 twong quan R* =
0,9055 dugc thé hién trén hinh 4.

. y =-3.8204Ln(x) + 36.796
R? =0.9055
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Hinh 4. Quan h¢ giita tham s6 dién tré sudt véi
ham lugng Pb cia miu quang Pb-Zn

@ Quan heé giita tham s6 pha phan cuc véi ham
lugng Pb trong cdc mau quing Pb-Zn 1a ham bac 2
y=ax*+bx + ¢, him luong chi trong tap mau di chon
c6 tuong quan véi gid tri pha & tn s6 0,7321Hz 1a
ham y = 0,0006x> + 0,04x + 0,2773 v6i hé s6 tuong
quan dat dugc tot nhat R? = 0,9121 va dugc thé
hién trén hinh 5.

*
. y =0.0006x2 + 0.04x + 0.2773

s R?=0.9121

a 15 *

o

100 150 20¢C
Phase (mrad)
Hinh 5. Quan hé gifta dac trung pha phan vé6i ham
lugng Pb c6 trong mau quang Pb-Zn

® Quan h¢ giita hiéu ing phan cuc tan s6 PFE
va ham luong Pb ¢6 trong miu quang Pb-Zn 1a ham
bac hai y = ax? + bx + ¢, ham lugng chi trong tap
mau da chon c6 tuong quan vdéi gia tri hiéu Gng phan
cuc tan sO & cap tan s6 0,36 Hz va 2,9 Hz 1a ham
y = 0,0206x> + 0,4604x - 0,3296 thi hé s6 tuong
quan dugc R? = 0,9071 va dugc thé hién trén hinh 6.

@ Quan hé¢ giita hé s6 kim loai phan cuc xoay
chiéu M v6i ham lugng Pb ¢6 trong mau quang chi
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Hinh 6. Quan hé gitta dac trung hiéu tng phan cuc

tan s6 PFE v6i ham lugng Pb ¢6 trong mau quang
Pb-Zn

k&m la ham bac hai y = ax* + bx + ¢, ham lugng chi
trong tap mau da chon c6 twong quan véi gid tri
hiéu Gng phan cuc tin s6 & cap tan s6 0,36 Hz va
2,9 Hz 1a ham y = 0,0373x* - 1,119x + 0,3805 véi
R?=0,9701 va dugc thé hién trén hinh 7.
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Hinh 7. Quan hé giita hé s6 kim loai tdn s6 v6i ham
luong Pb

b) Quan hé giita PCKT dong xoay chiéu véi ham
luong Zn ¢é trong cdc mdu qudng chi kem

® Quan hé giita tham s6 dién tré suit va ham
lugng Zn c6 trong mau quang chi kém véi ham
lugng k&m 1a chll yéu 12 ham bac 2 y = ax? + bx +c,
ham lugng k&m trong tap mau gom 8 mau da chon
(bB255/6, BB255/9, BB88b/2, BC78/1, BC78/2,
bC136/3, BC133/3 va BC133/4) c6 quan h¢ véi gid
tri dién trd suét theo ham y = 5E - 0,9x? + 0,0003x
+0,9585 Véi he s6 tuong quan R = 0,9738 va
duoc thé hién trén hinh 8.

@ Quan h¢ giita tham s6 pha phan cuc v6i ham
lugng Zn trong mau quang chi kém.
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Hinh 8. Quan hé giita tham s6 dién trd suit va ham
lugng Zn ¢6 trong miu quang

Ham lugng kém trong miu quéang chi kém cé
ham lugng kém la chtl y&u ¢6 quan hé véi gid tri pha
theo ham mil y = 16,253 v6i hé s6 twong quan
R*=0,8971 va dugc thé hién trén hinh 9.
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Hinh 9. Quan hé giita tham s6 pha phan cuc va
ham lugng Zn c6 trong miu quang kém

® Quan hé¢ giita tham s6 hiéu Ging phan cuc tan
s6 PFE va ham lugng Zn trong mau quing chi kém
12 ham logarit. Ham luong kém trong tap mau da
chon cé quan hé v6i hiéu Gng phan cuc theo ham :
y = -3,0531Ln(x) + 8,7365 v6i R* = 0,7848 va thé
hién trén hinh 10.
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Hinh 10. Quan hé giita tham s6 hiéu ting phan cuc
tan s6 va ham lugng Zn



@ Quan hé gifta tham s6 hé s6 kim loai tdn s&
v6i ham luong Zn trong mau quang Pb - Zn véi
khodng vat ciia Zn 1a cht y&u, la ham mii. Ham
lugng chi trong tap mau da chon c6 quan hé v6i he
s6 kim loai theo ham y = 17,008 véi hé s6
tuong quan 12 R? = 0,7605 thé hién trén hinh 11.
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Hinh 11. Quan hé gitta M va hamluong Zn

KET LUAN

Két qua budc dau nghién ciu mdéi quan hé
gifta céc dic trung phd phan cuc kich thich dong
xoay chiéu vé6i ham luong quing dong va quing
chi k&€m cho phép dua ra cac két lun sau :

- C4c dac trung phé PCKT dong xoay chiéu
gbm : dién trd suat, pha phan cuc, hiéu dng tan s6
PFE va h¢ s6 kim loai M c6 quan hé¢ v6i ham lugng
Cu c6 trong cdc miu quang Cu & vung Ta Phoi
theo nhiing quy luat nhat dinh va c¢6 quan hé kha
chit ché. Pay la co s& dé 4p dung c6 hiéu qua
phuong phdp nay trong viéc phat hién va theo doi
su ¢6 mat ciing nhu phan b6 cla céc than quang Cu
theo dién tich va theo chiéu sau. Cdc quan hé cu
thé 1a

+ Quan hé giita tham s6 dién trd suat hé s6 kim
loai v6i ham lugng Cu tuan theo quy luat ham logarit
c6dang y = alnx + b.

+ Quan hé giira tham s6 pha phan cuc, hiéu tng
phan cuc tdn s6 v6i ham lugng Cu tuan theo quy
luat ham bac 2 c6 dang y = ax* + bx + c.

+ Trong diéu kién thuan lgi, c6 thé du bio ham
lugng Cu & muc gidu va nghéo theo céc dac trung
di thudng PCKT dong xoay chiéu, theo cidc quy
luat chung da xac 1ap dugc & viung Ta Phoi - Cam
Puong - Lao Cai.

- Céc dac trung phé PCKT dong xoay chiéu c6
quan hé kha chat ché véi ham lugng Pb c6 trong

méu quéng chi kém. C6 thé st dung cdc quan hé da
xdc lap nay & ving Ba Xt dé 4p dung cho céc viing
quang chi k€m véi khodng vat Pb chi€m cht yéu &
cic vung tim ki€m, tham do khoang san chi
kém khéc.

+ Quan hé giita tham s6 dién trg suit véi ham
lugng chi trong mau quing chi k&€m cé ham lugng
chi 1a cht yéu 1a quan hé ty 1& nghich va tuan theo
quy luat ham logarit c6 dang y = alnx + b.

+ Quan h¢ gilta tham s6 pha phan cuc, hiéu tng
phan cuc tdn s6 va hé s6 kim loai vGi ham lugng
chi trong mau quang chi kém cé ham lugng chi la
chu yéu 1a quan hé ty 1é thuan theo quy luat ham
bac 2 c6 dang y = ax® + bx + c.

+ Quan hé giita ham luong Zn va dic trung phd
PCKT dong xoay chiéu ¢6 hé s6 tuong quan thap
hon so v6i cdc quan hé v6i ham lugng Pb. Két qua
nay c6 thé duoc st dung trong tim kiém va tham do
cdc md chi kém c6 khodng vat cia ké€m chiém chu
yéu & céc noi khic c6 dic diém dia chat va khoang
san tuong ty nhu ving Ba X& - Yén Son -
Tuyén Quang.

+ Quan hé giita tham s6 dién tr& sudt véi ham
lugng kém trong mau quing chi kém c6 ham luong
kém 1a chi yéu la quan hé ty 1& thuan va tuan theo
quy luat ham bac 2 ¢6 dang y = ax® + bx + c.

+ Quan hé giita tham s6 pha phan cuc, hé s6
kim loai v6i ham lugng kém trong mau quing chi
kém c6 ham luong kém 1a chu yéu la quan hé ty
1¢ nghich va tuan theo quy luat ham mii c6 dang
y = ae™,

+ Quan hé giita tham s6 hiéu ting phan cuc tin
s6 v6i ham lugng k€m trong miu quing chi kém
c6 ham luogng k&m 1a chu yéu 1a quan hé ty 1é
nghich va tuan theo quy luat ham logarit c6 dang
y =alnx + b.

TAI LIEU DAN

[1] TANG BINH NAM va nnk, 2007 : Bdo cdo
dé tai nghién cttu khoa hoc : Nghién ciu xéc lap
cac dac trung di thuong phan cuc kich thich dong
xoay chiéu trén cdc d6i va than quang sulfur da kim
phuc vu cong tic diéu tra ddnh gid khodng san
sulfur da kim & Viét Nam.
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SUMMARY

Relationship between characteristics of IP spectrum
on AC and the Cu ore grade in Ta Phoi area and that
of Pb-Zn ore in Ba Xu area

Setting up a relationship between characteristics
of IP spectrum on AC and ore grade is a base for
choosing complex of measurement methods, inter-
preting geophysical, geological data, as well as
estimating prospect level of the study area. In case
of favourable conditions, characteristics of IP spec-
trum on AC are able to predict ore grade.

Based on the results of measuring characteristics
of IP spectrum of Cu ore samples taken from Ta Phoi
area and Pb-Zn ore samples taken from Ba Xu
area of Tuyen Quang province, by using Sip-Fuch
equipment version 02-06-2000 with the frequency
band from 1.4 MHz to 12 KHz in the Institute of
Geophysics under Clausthal Technical University,
Federal Republic of Germany together with the
results of chemical analysis of Cu, Pb-Zn content
of these samples, the relationship between charac-
teristics of IP spectrum on AC and ore grade are as
follows :

- The relationship between resistivity parameters,
metallic coefficients and Cu content follows the rules
of logarithm function in the form of y= alnx + b.

- The relationship between parameters of polari-
zation phases, effect of frequency polarization and
Cu content follows the rules of square (exponential)
function in the form of y = ax? + bx + c.
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+ The relationship between resistivity parameters
and Pb content in the Pb-predominant Pb-Zn ore
samples is an inversely proportional relationship
which is following the rules of logarithm function in
the form of y = alnx + b.

+ The relationship between parameters of pola-
rization phases, effect of frequency polarization,
metallic coefficients and Pb content in Pb-predominant
Pb-Zn ore samples is a directly proportional relation-
ship which is following the rules of square (exponential)
function in the form of y = ax? + bx + c.

+ The relationship between resistivity parameters
and Zn content in the Zn-predominant Pb-Zn ore
samples is a directly proportional relationship which
is following the rules of square (exponential) function
in the form of y = ax? + bx + c.

+ The relationship between parameters of
polarization phases, metallic coefficients and Zn
content in ZN-predominant Pb-Zn ore samples is
an inversely proportional relationship which is
following the rules of exponential function in the
form of y = ae™.

+ The relationship between effect of frequency
polarization and Zn content in Zn-predominant Pb-
Zn ore samples is an inversely proportional relation-
ship which is following the rules of logarithm function
in the form of y= alnx + b.
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