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HIEU QUA PHUONG PHAP PO SAU PIEN VA PHO GAMMA MAT PAT

XAC PINH TANG PHONG HOA CHU'A QUANG VERMICULIT
KHU LANG MA, PHO RANG, BAO YEN, LAO CAl
NGUYEN VAN TUYEN, TRINH QUOC HA
Lién doan dia chdt Xa - Hiém
Tém tit: Qudng Vermiculit dang dwoc su dung rong rdi trong nhiéu linh viee: néng nghiép,
cong nghiép, quoc phong, bao vé moi truong. Trong qua trinh thi cong dé an “Panh gid
quang vermiculit khu Pho Rang, tinh Lao Cai”; do Lién doan Dia chdt Xa - Hiém thuc hién
da khoanh dinh dwoc ting phong héa chira quang vermiculite bang phiwrong phap do sau
dién va phé gamma. Phwong phdp do sau dién nham muc dich dw bdo chiéu day vé phong
hoa (kha nang ton tai quang vermiculit) dé dinh huéng cong tac khoan, khai dao. Phiong
phdp do phé gamma nham khoanh dinh cdc dién tich chira quing vermiculit trén mdt trong
dién tich phdn khu lang Ma. Hai phuong phap nay da xac dinh duoc cdc doi phong hoad
chita qudng theo chiéu réng, theo dwong phwong Va dé sdu ton tai cdc than qudng. Két qua
cho thdy, déi véi qudng vermiculit, theo thong ké, vi tri than qudng phit hop véi déi dién tré
sudt tiwong doi thap (tir vai chuc dén 300 M), tao thanh ving dién tré sudt thap twong doi
r6 trén cdc tuyén. Két qua dat dwege cho thdy viéc lwa chon hé phirong phap nghién ciu la

co co so khoa hoc va dat hiéu qua cao, dap vng muc tiéu nhiém vu dé ra.

1. Giéi thiéu

Quang vermiculit & Viét Nam duogc phat
hién tur thap ki 80 cua thé ki XX nhung dén nim
2002 m¢i thuc su dugc quan tam nghién cuu.
Viéc nghién ctru vermiculit & Viét Nam maéi ¢
giai doan khoi ddu nhung cho thiy tiém ning
vermiculit la kha Ion.

Pic diém quing vermiculit trong ving
nghién ctu:

Quaé trinh phong hoa tao vo phong héa chia
vermiculite & vung nghién ctru dugc dac trung
boi sy tich liy AIR* va Fe®, su rua troi cac
nguyén té kiém va kiém thd, su oxy héa manh
mé& Fe?* thanh Fe®* va duoc bd sung nhiéu
nuoc.

Qua trinh thanh tao vermiculite dién ra tu
khi da gdc giau biotit Mg - Fe bat dau bi tac
dong cta qué trinh phong hoa cho dén khi cac
san phiam phong héa dat dén mtrc d6 phong hoa
manh nhung van con giit duoc cau tric, trong
tién trinh d6 sy bién d6i tu biotit thanh
vermiculite ngay cang triét dé va hoan chinh.
Sau d6, khi cac san pham phong hoa dat dén
muc phong héa manh ma khéng con gitr duoc
tan du céu trac da gdc nira thi vermiculite bi
phé hiy va bién d6i thanh kaolinit.
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Qua trinh phong héa bién dbi biotit Mg-Fe
thanh vermiculite 1a sy két hop giita qué trinh
thay hoa, thay phan véi sy thay thé K* bang to
hop Mg-H20 kém theo qua trinh oxi hoa Fe?*
thanh Fe3* va su hoa tan, mang di cua K*.

Than quing vermiculite chi phan b trong
noi bo vo phong hda phat trién trén cac thé da
gneiss amphibol, amphibolit bi migmatit hoa,
biotit héa. Than quang vermiculite thuong co
dang chudi 6, chudi thiu kinh co kich thudc
khac nhau tap trung thanh d&i quang gia lop.
Céac d6i quang vermiculite c6 kich thudc rat
khéc nhau, chiéu rong tir 1 - 2m dén 40 - 50m,
kéo dai tir 100 - 200m dén 500 - 600m (hinh 1).

Than quing vermiculite c6 ciu tric phirc
tap VGi cu tao da bao dic trung. Quang co tinh
phan déi rat rd rang vé thanh phan vat chit, ciu
tao, kién tric theo Chleu than dang.

Mau Nh2 - CAp hat 1-3mm
nung 950°¢

Hinh 1. Mdu qugng vermiculit



2. Pic diém dia chat viing nghién ciru
a. Pic diém dia chat
Hé tang Ngoi Chi (PPnc)

Duya vao dic diém thanh phan thach hoc va
murc do bién chat, cic d4 ciia hé tang Ngoi Chi
chia thanh hai tap.

- Tap 1 (PPnci1): Nam chuyén tiép 1én phan
cao ctia hé tang Nui Con Voi, 16 ra & phia dong
va phia nam thanh dai kéo dai theo phuwong tay
bac - dong nam, thanh phan chii yéu: da phién
thach anh - biotit - silimanit, d4 phién thach anh
- biotit - silimanit c6 granat, xen kep thau kinh
quarzit, amphibolit. Chiéu day tap: 500m;

- Tap 2 (PPncy): Lo ra phia dong dién tich
nghién ctru tao thanh dai kéo dai theo phuong
tdy bac - dong nam. Thanh phin chu yéu: da
phién thach anh - felspat - biotit - silimanit c6
granat, d4 phién thach anh c6 silimanit, da
phién biotit - thach anh, xen kep thiu kinh
quarzit, amphibolit. Chiéu day cta tap: 500m;
H¢ D¢ tir khong phdn chia

Cac tram tich Dé ta chu yéu phan bd doc
theo céc sudi I6n thanh céc dai hep chiéu dai tur
500m dén hon 1.000m, chiéu rong tir vai chuc
dén traim mét. Thanh phan chu yéu 14 sét, bot it
hon cat, san, hon, tang lan pha truc tiép trén da
g6éc cd. Phan trén mit dang duoc nhan dan
trong ving canh téac trong lia, hoa mau. Chiéu
day 1 dén 5m.

b. Kién tao

Trong qua trinh khao sat it phat hién dugc
cac dau hiéu tryc tiép lién quan dén dat gdy, tuy
nhién theo tai liéu 1: 50.000 két hop dau hiéu
gian tiép (dia hinh, dia mao), vung nghién cuu
c6 3 hé thong dit gay gom: Hé théng phuong
TB - PN la hé thong dat gdy 16n nhat trong
vung nghién cuu doc theo cac dut gay cac da bi
migmatit hoa manh, hé théng BB - TN va hé
thdng & kinh tuyén phan bé déu trong dién tich.
3. Cong tac Pia vat ly

Phwong phdp va khéi lwgng cong tac tién
hanh

Véi muc tiéu va nhiém vu cia dé an, céac
phuong phap dia vat ly da ap dung:

- Phuong phap do sau dién trg doi xang.

- Phuong phap do phd gamma mit dat.

a) Phirong phdp do sdu dién tré doi ximg

Cong tac do duoc thuc hién tai cac tuyén
du kién bd tri 16 khoan. St dung mdy do
SuperSting. Ngudn cung Cap dién dung ac quy
12V - 80Ah. May duoc kiém chuan tai Lién
doan Vat ly dia chat.

Muc tiéu phuong phap do siu dién nham
phat hién cac doi pha huy, danh gia chiéu day
vo phong héa dé dy béo quy mo, d6 sau co thé
cua than quang vermiculit, dinh hudng cho
cong tac khoan, khai dao.

Khoang cach diém do trén tuyén bang 20m.
khoang cach tuyén 200m.

Khéi luong diém do sau dién tro da thyc
hién 1a: 153 diém / 07 tuyén.

Sau khi tinh dién tro suat biéu kién, s liéu
duoc dua vao phan mém mdy tinh RES2D dé
xir Iy va v& mit cit dién tro suat thuc theo
tuyén.

b) Phuwong phdp do phé gamma mdt dat

Muc tiéu phuong phap phé gamma mit dat
nham xac dinh cac doi chira quing, d6i bién doi
16 trén mit hozic nam dudi sdu khong quéa 1m.

Cong tac do phd gamma duoc thuc hién tai
cac doan tuyén du kién c6 than quang cit qua
va cac doan tuyén c6 cac déi bién doi. Str dung
may do Gad 6 do Canada san xuat.

Khoang cach diém do trén tuyén bang 10m.

Khéi luong diém do phd gamma mat dat da
thuc hién la: 1483 diém.

4. Két qua xir Iy tai liéu
+ Két qud do siu dién tré sudt doi xirng

- Pic diém chung cua truong dién tro suat:
dién tré suét trong dién tich danh gia bién doi
kha manh, tir 5 Qm dén 8.000 Qm; phé bién tir
5 Qm dén 300 Qm. Dién tré suit phﬁn trén mat
(tir 0 m dén khoang 20m) dat da co dién tro suit
twong d6i thap, tir vai Qm dén 500 Qm. Phia
dudi thuong la cac da co dién tré suit cao, trén
1.000 Om.

- Pic diém coa truong dién try suét lién
quan dén cdu tric va than quing vermiculit,
phan anh cau triic dia chat tong thé (mic do
phong hoa, d6i thim nuéc hodc pha huy...).
Rleng d6i v6i quang vermiculit, theo thong ke,
vi tri than quing phu hop véi d6i dién tro suat
tuong d6i thip (tir vai chuc dén 300 Qm), tao
thanh doi dién trd sudt thdp twong ddi rd trén
cac tuyén.
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Hinh 2. Vét I chiza quang Vermiculit

+ Két qua do dia vat Iy tuyén T04 (hinh 3):

Tuyén T04 duoc do sau tir coc +97 dén coc
+113, bao trim toan bd di thudng phd sb 17. Di
thuong phd phan bd tir coc +103 dén coc +109,
c6 dac trung Th min = 5,7 ppm va ti s6 K/Th
max = 8%. Pay la di thuong pho rd nét nhét cua
than quang 8.

Két qua do sau dién da xac dinh dugc mdot
dai dién tré < 300 Qm, phan bd theo chiéu sau
cua ddi dién tré nho tir Om dén 18m (coc +103;
coc +105); tir Om dén 13m (coc +107; +109).

Dua vao két qua do phé va do sau dién,
chung t61 du kién thi cong khoan tai coc +106
vo1 do sau 20m.

+ Két qua do dia vt Iy tuyén T11 (hinh 4):

Trén tuyén 11, ton tai mot di thuong phé tu
coc +60 dén coc +180 (DT. 5), rong 120m. Pic
trung di thuong c6 ti s6 K/Th max = 4,4% véi
Th min = 4,8 ppm; gia tri dién tré nhd hon 300
Qm tir 0m dén 50m (coc +140).

Dua vao két qua do phd va do dién, ching
to1 du kién cong trinh khoan tai coc +140.

+ Két qua do dia vt Iy tuyén T27 (hinh 5):

Tuyén 27, chung t6i do sau dién tir coc -500
dén coc -280; két qua do sau dién da phan 4nh
duogc khdi dién trd nhé hon 300 Qm, phan bd tir
d6 sau Om dén 17m. Déi dién tré suit nho co
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gi4 tri nho hon 300 Qm phan bb tir coc -500 dén
coc -420 va ndm & do sau tir Om dén 61m. Déi
nay bao trim toan bd di thuong phd s6 2. bic
trung di thuong phd sb 2 trén tuyén 27 c6 ti s6
K/ Th max = 5,1% v&i Th min = 11,5 ppm.

Duya vao két qua do siu dién va do pho,
chung t6i dy kién thi cong khoan tai coc -440.

+ Két qua do dia vat Iy tuyén T50 (hinh 6):

Tuyén 50 t6n tai 2 di thudng phd s6 8 va sd 9.

Di thuong phd s6 8 dai 130m tir coc +30
dén coc +210. Két qua do siu ton tai mot khéi
dién tré nho hon 300 Qm phan bd tir coc +70
dén coc +240. Tai coc +180, gia tri dién trd nhod
hon 300 Qm, phan b tir 0 m dén 54m. Chiing
t6i du kién cong trinh khoan tai coc +180.

Di thuong phd s6 9: phan bd tir coc +380
dén coc +520. Két qua do sau ton tai khdi dién
trd nho trén mat, phan bd tir coc + 360 dén coc
+390 va tlr coc + 440 dén + 470 véi do sau tir
19m dén 33m (coc +410); tir Om dén 21m (coc
+460).

Dua vao két qua do phd va do sau dién,
chung to1 du kién cong trinh khoan tai coc
+410.

+ Két qud do dia vat ly tuyén T54 (hinh 7):

Tuyén 54 ton tai di thuong phd sb 8 dai 100
m, tir coc 950m dén coc 195m. Dj thudng nay
c6 ti s6 K/ Th max = 3,9 % va Th min = 7,1
ppm. Két qua do sau dién tir coc + 40 dén coc
+240 cho thiy: Xéac dinh duoc hai khéi dién tro
nhé nam trén doan tuyén do sau. Cu thé:

+ Hai khéi nam ké can va bao phu dj
thuong phé s 8, tir coc +80 dén coc +160 va tir
coc +180 dén coc +220 co do sau ton tai tir Om
dén 22m (coc +120) va tir Om dén 48m (coc
+190). Lot day dudi hai khdi dién tra nho 1a
khéi dién tro I6n tir 300 Qm t6i hang ngan 6m
mét. Chang t6i du kién cong trinh khoan tai cac
coc +12 va +19.

Panh gia chung: Két hop két qua do siu
dién cing véi két qua do phd gamma mit dat da
g6p phan xac dinh ting phong hoa chira quang
vermiculit va bd tri cac cong trinh khoan, hao
trén cac tuyén. Két qua tai liéu Dia vat ly gidp
m¢o céac cong trinh khoan, hao. Ty I€ gap quang
dat 100%.
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Hinh 8. So dé do thi phé gamma

5. Két luan

1) Phuong phép phd gamma di xac dinh
dugc cac doi di thuong quang vermiculit trén
mat, két qua biéu dién trén hinh 8. Phuong phap
do sau dién da du doan, khoanh dinh duoc bé
day tang phong héa chtra quing vermiculit ving
nghién cuu.

2) Tai liéu do dac dam bao tinh trung thuc,
khach quan. Quy trinh do dac, thu thap va xu ly
s6 liéu thyc hién dung theo quy pham dia vat ly
hién hanh.

Bai bdo dugc hoan thanh trén co sé thu
thap, xu ly, tong hop céc két qua khao sét cua
tap thé tac gia trong khuén khd d& an “Péanh gia
quang vermiculit khu Phé Rang, tinh Lao Cai”.
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ABSTRACT
Application of vertical electrical sounding and spectrum gamma methods
to explore vermiculite deposits within weathering layer
in LangMa area, PhoRang district, BaoYen, LaoCai
Nguyen Van Tuyen, Trinh Quoc Ha
Radioactive & Rare Minerals Division
In this study, we applied vertical electrical method and spectrum gamma method to define
vermiculate deposits in the weathering layer. The idea to use these methods emerges from the fact
that the conductive and radioactive characteristics of the deposits are distinct from host rock. Our
survey results can help to map the deposit distribution and to direct drilling process.

PANH GIA MUC LIEU HIEU DUNG TRONG CAC HQ DAN CU... (tiép theo trang 79)
ABSTRACT
Assessment effective dose level in some households in
DauCo - DongCuu - ThanhSon - PhuTho
Nguyen Thai Son, Radioactive & Rare Minerals Division
Le Khanh Phon, The Vietnam Geophysics Association of Science and Technology
Nguyen Van Lam, Hanoi University of Mining and Geology
HaThanh - DauCo areas, DongCuu village with radioactive thorium - uranium anomalies

within the pegmatite body, radioactive anomalies in granite aplite, pegmatite granite, mica schist
amphibolite. Radioactive anomaly in nature mainly thorium, uranium not high. In this work, the
external and internal (through breathing and eating) effective dose were estimated based on the
measurements of gamma dose rate, radioactive concentration gas of radon and thoron in 42
households and radioactivity analysis of food and water samples in the survey area. The results
show that 5/42 of households have indoor gamma dose rate larger than 0.6uSv/h, the level of dose
rate from 5.03 to 18.63 mSv/year apprear in 16/42 households, and of which 3 households suffer a
larger dose of 10 mSv/year. Thoron radioactivity gas concentrations contributed significantly to the
results of internal effective dose and total effective dose in the households where the dose rate is
high.
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