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XAC PINH SAT VA TERBI TRONG MAU PIA CHAT BANG
PHUONG PHAP TRUNG PHUNG GAMMA - GAMMA
Nguyén Hoang Phuct
Truwong Vin Minh'
' Nguyén Ngec Anh?
TOM TAT
Viéc &p dung phirong phdp tring phing gamma - gamma trong nghién cizu so
liu hat nhan va phan tich kich hoat trén cac mdu dia chat, mau sinh hoc va mdu moi
trwong, da dwoc nhiéu tac gia cong bé. Piéu nay cho thdy khd ndng dp dung cua
phirong phdp khé thanh cong. Trong bai b4o ndy, trinh bay két qud xdc dinh ham
lirong sdt (Fe) va terbi (Tb) trong mdu dia chat bang phirong phap tring phimg gamma
- gamma. Két qua cho thdy phwong phdp nay da logi bo anh hwéng cua nén phong
Compton va xdc dinh dwgc ham lwong cua Fe va Th trong mdu dai chat véi dg chinh
X&C €ao SO Vdi gia tri duoc chiing nhan tir mau chudn.
Tir khoa: Phan tich kich hoat, tring phiing gamma-gamma, sdt, terbi
1. Pit van a@é Mic du day khong phai la hai
Hién nay, phuong phap triang phung nguyén té kho phan tich nhu Se, As hay
gamma - gamma dugc tng dung trong Hg, nhung dé khang dinh kha ning phan
nghién ciru s liéu va cau tric hat nhan tich da nguyén t6 ciia phuong phép tring
va tirng budc dang nghién ctiru &p dung phiing gamma — gamma. Chuing ti tién
cho phan tich kich hoat xa4c dinh ham hanh phan tich Fe va Tb trong mau dia
lwong cac nguyén té co trong mau. Cac  chat va két qua ham luong cua Fe va Tb
thir nghiém &p dung phuong cua phép trong nghién ctru nay duoc so sanh vai
trung trong phén tich kich hoat da cho gid tri chirng nhan tir mau chuan [6] cho
thiay kha ning giam nén phdng nhidu,  thay két qua c6 do chinh xac cao, do léch
x4c dinh ham lugng nguyén t6 c6 do  so Véi gi tri chung nhan rat it. Diéu nay
chinh xac cao hon so vdi do don str dung cho thay phuong phap c6 kha nang phan
mot detecto. tich da nguyén t6 va gop phan ciing cd
Tiép theo nhiing thanh cong cua cac minh chang cho viéc hoan thién quy
phuong phap trong phan tich Selenium, trinh phan tich kich hoat bang phuong
Asenic trong cac mau dia chat, sinh hoc, phap trung phung gamma - gamma.

moi truong véi kha nang giam nén nhidu 2. Phwong phap nghién ctru

do cac nguyén té anh huong truc tiép 1én 2.1. Chudn bi mdu

kha ning phan tich cua cac nguyén tb Mau phan tich dugc su dung trong
nay da dugc nghién ciru danh giavacong  nghién ciu nay 1a mau Montana 1l soil
bé trén mot sb cong trinh tiéu biéu [1, 2,  [6], mau dugc chuan bi c6 ky hiéu 1a Mo-

4, 8]. Trong nghién ctru nay ching tdi 4p  124h khéi lwong mau 148,3mg. Mau
dung phuong phap tring phung gamma dugc dung trong tui nilon sach han kin,
— gamma dé phan tich thém Fe va Tb  kich thuéc 10 mm x 10 mm. Mau duoc
trong mau dia chat. chiéu tai mam quay cua Lo phan ¢ng hat
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nhan Pa lat. Thong lugng neutron tai vi notron tai vi tri chiéu mau va mat cat
tri chiéu mau ~3,76x10'? n/cm?s v6i  ngang ving hoat cua 10 phan tng hat
thoi gian chiéu mau nay 12 10 gio. Bang  nhan Da Lat.
1 va hinh 1 trinh bay céc théng s6 pho o

Bang 1: Thong so pho notron tai vi tri chieu mau [3]
dth (n/cm?/s) drast (N/cM?/s) A F

3,76x10%2 0,32x10%2 0,102 30,10

Kénh C6t Nhiét

- ~ — @
®o o 09 “” Kénh 13-2

Hinh 1: Mt cdt ngang viing hogt cia 10 phan irng HNPL
Cac mau sau khi chiéu duoc dé rd  dinh tai vi tri gitra va song song véi bé
trong thoi gian 70 ngay. Trong sudt qué mat hai detecto.

trinh do dac s liéu tir mau trén hé thong 2.2. So’ d6 hé thuc nghiém
do trung phung, mau ludn duoc dat ¢b Cau hinh hé do tring phing st dung

trong nghién ctru dugc mo ta trén Hinh 3.
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Hinh 2: Hé do va cdch b tri thi nghiém
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Trong d6: HPGe I va HPGe II 1a hai
detector ban din GMX35, hiéu suat ghi
tuong d6i va do phan giai tai nang lwong
1332 keV cua detector | la 35% va
1,9keV; detector Il 1a 38% va 1,9 keV.

Mau do dugc dat gitta hai detecto,
song song V&I mat cua cac detecto,
khoang cach tir mau téi moi detecto 1a 4
cm. Céc tham s cua hé do duoc lua chon
theo phuong phap trong tai li€u tham
khao [1, 2].

Trong ché do trung phung, hiéu suat
ghi thap, nén mau dugc do véi thoi gian
75 gio. S6 liu luu trir theo phuong phap
su kién — su kién nhiam loai bo van dé
trdi kénh vaéi phép do dai, va xu ly theo
phuong phap cong bién d6 cac xung
trung phung ghi su kién — su kién.

2.3. X Iy sé ligu

Mau dugc do & ché d6 tring phing
ghi “su kién - sy kién”, viéc danh gia
phdng do tring phling ngau nhién gay ra
trong phé va giam nén phéng do cac
thanh phan trong mau gay ra, ching toi
sir dung ky thuat bu trir véi cac ving
phéng lan can cua dinh quan tam,
phuong phép chon phé gate da dugc sir
dung [1, 2]. Phd do trong trudng hop
chua duoc loai trir phong sé duoc xir ly
tinh toan dé trir phod thu duogc trong viéc
do phong, dién tich caa mot dinh trong
phé triing phang s& duoc tinh bang cach
tong s6 dém cua cac kénh trong ving
dinh vai do tin cay 2c.

Ty sb dién tich dinh/phdng trong
truong hop do trung phung dugc sir dung
dé danh gia giéi han phat hién cua
phuong phap do. Ngoai ra gioi han phat
hién trong phan tich cling dugc danh gia
theo cdng thuc sau [7]:
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3,29C (1+ '“’j
_ Mg (1)

“ R

trong do:

Co. la gigi han do tinh theo don vi
ham luong (ppm);

C 1a ham lwong cua dong vi quan
tam trong mau phan tich (ppm);

P 1a dién tich dinh phé (sb dém):;

B la dién tich nén phong dudi dinh
(s6 dém);

t 12 thoi gian do mau (giay);

np va ng 12 hang sé.

Ham lugng cia Fe va Tb trong mau
duoc xac dinh bang cong thuc sau:

[ N, /t, ]
WxDxC )
:[ N, /1, j
WxpxDxC ) @)
trong do:
p1a ham luong ctia nguyén to can

phan tich;

Np 13 s6 dém dinh ciia déng vi quan
tAm trong mau chuan va mau phan tich;

W la khéi lwvong miu phan tich (g);

W 14 khéi lugng nguyén t6 quan tim
trong mau chuan = ham luong x khdi
lwong mau chuén (g);

D 13 hé sb rd = exp(- A tg) , ta 12 thoi
gian phan rg;

Clahésd do=[1—exp(-At)]/(A
tc);

Ky hiéu: a chi mu phan tich va s chi
mau chuan.

Ap dung cong thic truyén sai sb ta
¢ cong thuc tinh sai sé twong ddi nhu

sau: 2 2 2 2
JEE ] @
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3. Két qua thao luan

% Phan tich Fe

Khi phan tich Fe trong cac mau nay,
ddng vi *°Fe c6 chu ky ban ra 44,5 ngay
duoc su dung. Cac dinh gamma co
cuong do 16n thuong duoc su dung trong
phén tich kich hoat la: 192,3 keV; 1099,3
keV va 1291,6 keV. Trong ché do do
trung phung cap dinh 1099,3 keV - 192,3

keV duoc sir dung lam gate trong phén
tich Fe. Pinh gamma 1099,3 keV thuong
khong bi nhiéu boi cac dinh khac nén
duogc ding dé xac dinh Fe trong miu. Két
qua tinh toan dién tich dinh, dién tich
phéng, ty s6 dinh/phéng va gidi han phat
hién trong truong hop dugc trinh bay
trong bang 2.

Bdng 2: Két qua phan tich Fe trong mau

Nang | Ning Diéntich | Dién tich , L Nang
lugng lwong dinh phdng Ty so Gidihando | 1yong
gate ' .y .y dinh/phdng (ppm) gate
(keV) (keV) (so dem) (so dem) (keV)
192 | 10993 321(3) 33(0,4) 9,73 0,08 192
1099,3 | 192 308(4) 31(0,4) 9,94 0,02 1099,3

Phé gate dinh 192 keV cua %°Fe trong mau Montana II Soil dugc trinh bay ¢ Hinh 3.
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Hinh 3: Phé gate dinh 192 keV cuia %°Fe

s Tinh ham lwong

Sau khi x4c dinh cac thdng tin can
quan tam cua dinh phé trong miu Mo-
124h chlng t6i tién hanh xac dinh ham
luong Fe c6 trong mau bang phuong
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phép chuan hoa tuong ddi va &p dung
cong thac (2) voi mau can tinh 1a mau
Mo-124h. Két qua vé ham luong Fe
trong mau duoc trinh bay trong bang 3.
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Bang 3: Két qud phdn tich ham lwong Fe trong mau Mo-124h

A X Nguyén Chung Do triung phung
Ténm Z A
! to nhan (%) Ham luong (%) U-Score
Mo — 124h Fe 2,82 +0,04 2,80 £ 0,06 0,28

Tir két qua trong bang 3 cho thdy  nay c6 cac dinh gamma véi cuong do 1on
sai s6 trong tinh ham lwong Fe trong mau thuong dugc st dung trong phan tich
bang phuong phap tring phung 1a nhé.  kich hoat la: 298,6 keV (26,1%) keV;
Ddng thoi cac gia tri U-Score trong phép 879,4 keV (30,1%); 966,2 keV (20,1%)
tinh ham luong Fe trong mau do déunho  va1177,9 keV (14,9%). Trong ché do do
hon 1,65. Do d6, két qua phan tich ham  tring phung thuong sir dung cap dinh
lugng Fe trong mau c6 do chinh xac cao 298,6 keV -879,4 keV va cap dinh 298,6
va dang tin cay. keV - 966,2 keV dé lam gate trong phan

% Phén tich Tb tich Th. Két qua tinh dién tich dinh, dién

Khi phan tich Th trong mau tich phdng, ty sé dinh/phong va gigi han
Montana II Soil, dong vi °Tb c6 chu ky phat hién trong truong hop do trung
ban rd 72,3 ngay duoc sir dung. Pong vi phung duoc trinh bay trong bang 4.

Bang 4: Sé liéu Tb trong mau phan tich

Nang luong | Binh quan | Dién tich Diéntich | Ty sb dinh Gr‘:a?tl r:ae?]
gate (keV) | tdm (keV) dinh phéng trén phong P :
(ppm)
966,2 298,6 259(3) 37(0,4) 7,00 0,02
298,6 966,2 244(2) 49(0,4) 4,98 0,02

Trong hinh 4 biéu dién pho gate dinh 298keV cua ®°Tb trong mau Montana
Il Soil.
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Hinh 4: Phé gate dinh 298,6 keV cia **Tb
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Sau khi x4c dinh céc thong tin can
quan tdm caa dinh phé trong mau Mo-
124h ching t6i tién hanh xac dinh ham

lwong Tb trong mau. Két qua tinh ham
luong Tb trong mau Montana 1l Soil
duoc trinh bay trong bang 5.

Bang 5: Ham hrong Tb trong mau Mo-124h

A Ching Do tring phung
Tén mau Ngtjéyen nhan
(PPM) | "Ham luong (ppm) | U-Score
Mo — 124h Th 0,8 0,79 +£0,02 0,50
Tur két qua trong bang 5 cho thay sai 4. Két luan

s6 trong tinh ham lugng Tb trong mau
bang phuong phap tring phung l1a rét
nho. Bong thoi céc gié tri U-Score trong
phép tinh ham lugng Tb trong mau do
déu nho hon 1,65. Tir d6 cho thay két qua
phan tich ham lugng Tb trong mau nay
la c6 d6 chinh xac cao va dang tin cay.

Cac két qua trén con dugc thé hién
trén pho, cu thé khi st dung dinh gate dé
x4c dinh cac dinh quan tam cua *°Fe va
160Th, ta thay nén phdng Compton va céc
d6ng vi gay nhiéu 1én dinh quan tdm gan
nhu di duoc loai bé gan nhu hoan toan.
Ty sb dinh trén phong va gii han phat
hién duoc cai thién.

Tir bang 3 va bang 5 cho thay sé liéu
vé ham luong Fe va Tb trong mau Dia
chat cho thay gia tri tinh toan ham luong
Fe va Tb déu bi sai léch so véi sb liéu
duoc cho trong ching nhan, nhung cac
gia tri nay déu gan voi gia tri da duoc
chang nhan. Nhu vay, c6 thé thay ring
cac gia tri xac dinh duoc tur thuc nghiém
1a c6 d6 chinh xac cao va do léch nam
trong gidi han cho phép.
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Két qua phan tich Fe va Tb cho thay
da loai bo dugc cac dong vi nhiéu, ty sé
dinh/phéng va giséi han phat hién da
duogc cai thién dang ké. Xac dinh duoc
ham lugng Fe va Tb trong mau Montana
11 Soil bang k§ thuat do trung phung theo
phuong phap chuan héa tuong d6i. Cac
két qua thu duoc trong qua trinh phan
tich gan véi gia tri ching nhan, diéu nay
cho phép khang dinh cac két qua thuc
nghiém trong bai bao nay la dang tin cay
va c¢6 do chinh xac cao.

Viéc phan tich, xac dinh ham luong
Fe va Tb trong mau dai chat mot céach
chinh xac va tin cay con khang dinh thém
vé kha ning phan tich da nguyén té cua
phuong phép do trung phung gamma —
gamma trong phéan tich kich hoat.

Tuy nhién, dé dat duoc cing sai s6
thdng ké thi trong phép do tring phing
phai mét rat nhiéu thoi gian, gay tén kém
va trong mét sé truong hop cu thé s&
khéng thuc su hiéu qua. Pay ciing 1a yéu
t6 han ché 16n nhat caa phuong phéap do
trung phung gamma — gamma.
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Loi cam on: Nhom tac gid xin chan thanh cam on dén Ban lanh dao Phong Vit
ly dién tir, Vién Nghién cizu hat nhdn da tao diéu kién cho nhém dwoc tién hanh thyc
nghiém trén hé phé ké triing phuing gamma - gamma tai kénh thzec nghiém sé 3 cia Lo
phan ing hat nhdn Ba Lat va cdm on Ban Gidm hiéu Truong Pai hoc Dong Nai di
tao diéu kién dé nhom nghién cizu hoan thanh bai bao nay.
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DETERMINATION OF IRON AND TERBIUM CONTENT
IN GEOLOGICAL SAMPLE BY GAMMA - GAMMA
COINCIDENCE METHOD
ABSTRACT
The application of gamma - gamma coincidence method in data nuclear research
and activation analysis of geological sample, biological sample and environmental
sample has been stated by many authors. This shows that the applicability of the
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method is quite successful. This paper shows the activated results of Iron and Terbium
in Montana Il Soil sample by gamma — gamma coincidence method. The results
showed that reduced effect Compton scattering and determination content of Fe and
Tb in geological samples with high accuracy compared to the certified from the
standard sample.

Keywords: Neutron activation analysis, gamma - gamma coincidence, iron, terbium
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