NGHIEN CUU KHA NANG, MUC PQ PHAN TICH
CAC NHAN PHONG XA MOI TRUONG TREN HE PHO KE
GAMMA PHAN GIAI CAO (ORTEC GEM 30)

NGUYEN VAN NAM!, NGUYEN VAN PHONG?,
NGUYEN THI HANG?, NGUYEN HAI MINH? DPOAN VAN TAM?
1Téng cuc Dia chat va Kﬁodng sdn’ Viet Nam, So 6, Pham Ngii Ldo, Ha Noi
2Lién doan Pia chat Xa - Hiém, Xudan Phuong, Tir Liém, Ha Néi

Tém tit: Vi hé phé ké gamma phan giai cao ORTEC GEM 30, sir dung Detector siéu
tinh khiét Ge (detector siéu tinh khiét) loai 83 cm®, dat trong nha chi giam phéng, g phan
giai 1,82 KeV ¢ nang luong 1332 KeV cua Co. Thiét bi ¢6 thé xdc dinh dinh luong hau
hét cac nhdn phéng xa trong méi truong, dic biét thiét bi nay con cé khd ndang xdc dinh
ham lwong 22U thong qua dong vi ®*Th tir dinh nang luong 63,29 KeV, ma cac thiét bi
cung logi & cdc thé hé trude khong xdc dinh dwoc. Bai viét ndy gidi thi¢u kha nang phan
tich dinh lwong cdc dong vi phong xa trén hé phé ké doi véi cdc mau méi truong.

. MO DAU

Mai trudng ma chung ta dang séng ludn ton tai cac hat nhan phong xa. Khi con nguoi tiép xtic
V61 moi trudng chira cac nhan phong xa vugt mire gioi han cho phép s€ gay ra nhiing tic dong bat
loi vé strc khoe, chat luong song bi suy giam. Ngudn gbc ciia cac nhan phong xa nay bao gom:

1. Cac hat nhan phéng xa cé nguén goc tir vii tru

Do 1a cac chum photon va notron nang lugng cao (céc tia vii tru) sinh ra tir cdc phan tng nhiét
hach trong vii tru. Cac chum tia vii tru nang lugng cao khi di vao khi quyén twong tac vai cac thanh
phan ctia khong khi, sinhra cac dong vi phong xa nhu 'Be, 1*C, 3H, 3P...

2. Cac hat nhan phoéng xa c6 trong tw nhién

D6 1a cac dong vi thude cac day phong xa Urani 238, Urani 235, Thori 232 va dong vi K 40.
Ching c6 mat trong 16p vo trai dat, trong vat liéu xay dung, trong nudc va trong lwong thyc, thyc
pham. .. Trong d6 dang ké 1a cac dong vi radon (Rn), thoron (*°Rn) véi cac san pham phén ra
6 chu ky ban rd ngan cua chung nhu: RaA, RaB, RaC... ton tai trong khong khi ¢ dang cac son
khi phong xa, ching rat dé xam nhap vao co thé con nguoi qua duong ho hap.

3. Cac hat nhan phéng xa nhan tao

D6 1a céc bui phong xa va cac chat thai phong xa tir cac nganh cong nghiép hat nhén, khai thac
ché bién quing c6 phong xa, trong nghién ctru khoa hoc va y hoc. Cac doéng vi phong xa song dai
nhu ¥'Cs, 2°Py, 9°Sr 1a san pham phan hach tr cac vu thir vii khi hat nhan dugc tung vao tang

binh luu cta khi quyén, sau d6 lan truyén toan ciu va roi dan xudng tang ddi luu va di vao trong
16p khong khi gan mat dat dudi dang cac son khi phong xa.

Mot dac tinh vat 1y can ban cta cac hat nhan phong xa la: Hau hét déu phat buc xa gamma voi
cac mirc nang lugng va cuong do khac nhau (trir cac hat nhan: Pu?® phan ra alpha, Sr® phanra
beta va mdgt vai hat nhan phong xa khac khong phat bure xa gamma). Loi dung kha nang dam xuyén
cua burc xa gamma trong timg nhén phong xa vo6i cac muc cuong d va nang luong khac nhau,
nguoi ta da phat trién cac hé pho ké gamma phén giai cao dé phan biét va xac dinh ham luong céc
dong vi phong xa trong cac mau moi truong.

Trong bai bao nay, chung t6i gioi thiéu kha nang xac dinh dinh lugng mot 5O cac nhan phong
xa trén hé pho ké gamma phén giai cao & mirc hoat do phong xa yéu ddi v6i cac mau moi truong
bang hé phd ké gamma ORTEC GEM 30 véi Detector ban dan siéu tinh khiét HP Ge thé tich 83



cm?, ddc biét 1a kha nang phén tich dong vi 2**U thong qua dong vi **Th tir dinh ning lugng 63,29
KeV, ma cdc thiét bi cung loai ¢ cac thé h¢ trudc khdng phan tich dugc.

Il. MOT SO HAT NHAN PHONG XA CHINH CAN QUAN TAM TRONG MOI TRUONG

Moi truong sdng xung quanh ta ludn ton tai rat nhiéu hat nhan phong xa tir cac ngudn phong xa
nhan tao, ty nhién, vii try. Chung khong ngirng bién dbi dé tro thanh nhitng hat nhan phong xa
khac hodc trd vé trang thai bén vimng théng qua viéc phat birc xa alpha, beta, gamma. ... Thoi gian
ton tai cua cac hat nhan phong xa trong méi trudng phy thude vao chu ky ban hiy ciia mdi hat
nhan. Ngudi ta thay riang, sau khoang 10 chu ky ban hiy thi hau nhu cic hat nhan phong xa bi
phan i hoan toan. Vi 18 d6 ma rat nhiéu hat nhan phong xa c¢6 chu ky ban hay ngin (ngy, gid)
thi chi sau mot khoang thoi gian nhit dinh, chiing khéng con ton tai trong méi trudng nita. Cac hat
nhan phong xa c¢6 chu ky ban hay dai, ton tai lau trong méi trudng, phat cac birc xa alpha, beta,
gamma khi chiéu vao con ngudi, tiém an nguy co anh huong dén sirc khoe. Bang 1 dudi day néu
mot s6 nhan phong xa chinh cin quan tim trong cong tac nghién ctru moi truong.

Bang 1. Danh sach mét s6 hat nhan phéng xa can quan tam trong méi trwéng

TT Tén dong vi Ki hiéu T Phan ra E -Gamma (KeV)

1 Rutheni-106 Ru0 371 ngay B 0

2 Antimon-125 Sh*% 2,76 nam B,y 427.87, 463.36, 635.9
3 Strontium-90 Sr 28.8 ndm B 0

4 Caesium-137 Cs™¥7 30.17 ndm B,y 661.17

5 Derteri-3 H3 12,3 ndm B 0

6 Berili-7 Be’ 53,4 ngay By 477.56

7 Carbon-14 cH 5730 nam B 0

8 Natri-22 Na? 2,6 ndm By 127454

9 Clo-38 cls 37,2 ngay By 1642.4; 2167.8

10 Coban-60 Co®® 1925.5 ngay v, B 1173.24; 1332.50
11 210p 22,3 nidm B,y 46.54

12 24Th | 2,44x10°nam | B,y 63,29

13| _ 234mpg 6,7 gidr B, v 92,82; 1001,02

1 | DU U T 1600 nim B,y 186,02

15 Pb?4 0,45 gio B,y 241,98; 1120,28; 351.99
16 Bi? 0,33 gio a, B,y 609,32; 1120,28; 1764,50
17 Actini uzs 7,04x108 nam o,y 185.97; 143,76; 163.33
18 g 6,13 gid B,y | 129,0;270; 328; 338,0;

463,0; 911,0; 1631.

19 Day Thori 212pp, 10,64 gio; B,y | 139,0;300,0

20 208T] 3,1 phat; B,y 277,0; 583; 861,0

21 212 60,6 pht o B,y | 7270

. HE F”HO KE GAMMA PI:|AN GIAI CAO ORTEC-GEM 30 VA KHA NANG PHAN TiCH CAC HAT
NHAN PHONG XA TRONG MOI TRUVONG

1. Hé phd ké gamma phan giai cao ORTEC GEM 30
Mot hé phd ké gamma né6i chung ¢ so d6 khdi nhu Hinh 1. Trong d6:



- Khéi dau do bao gébm: Detector HP. Ge, tién khuyéch dai va nha chi giam phéng;

- My phan tich bién d da kénh bao gom: khéi cao 4p, khuyéch dai bién do, bo phan liét bién
do xung, bg 6n dinh pho, bo dém xung va hién thi két qua;

- Khéi diéu khién bao gdm may tinh ban duoc cai dit cac chuong trinh phdn mém thu nhan phd
va phan tich phd ning luong birc xa gamma, luu giit phd ning lwong va két qua phan tich dudi
dang file sb.

- Hé phd ké ORTEC - GEM 30 sir dung Detector bdn dan siéu tinh khiét Hp Ge 83 cm?, co do
phan giai nang luong cao, duoc giam phong bang nha chi dat tiéu chuan Qudc té cho cac phong
do phong xa; dap tmg dugc yéu cau do cac mau phong xa yéu (mau moi truong). Pay la Detector
thudc thé hé méi do hing ORTEC ché tao, c¢6 hidu suat twong ddi 30 %, giai do ning luong rong
tr 30 KeV dén 3000 KeV. D6 phan giai ning luong 0,85 KeV ¢ ning luong 122 KeV va
1,85 KeV ¢ nang luong 1332 KeV cua ®°Co. Dang pho thu dugc véi cac peak ning lugng biéu
dién theo dang GAUS tiéu chuan. Ty sb giita hap thu quang dién va tin xa comton cao:
peak/Compton la 60/1.

- May phén tich bién do da kénh (8192 kénh): bao gom day du cac khéi chirc nang nhu cao ap
4000 v, bo 6n dinh pho, khuyéch dai chinh... dugc tich hop trong mot thiét bi do hdng ORTEC -
cua My san xuét ¢6 do 6n dinh cao.

- Chuong trinh thu nhan phé ning lugng gamma cia cac mau do MAW 32 ¢6 phan mém tu
dong 6n dinh pho niang luong trong qua trinh do rat hiéu qua, cho phép hé pho ké lam viéc 6n dinh
lién tuc 24/24 gio néu ngudn dién khong bi thay ddi manh.

Khdi déu do Méy phin | May tinh dién tiy -
va nhéhrihi > ich bign db N Chlfonrg triznhvthu nhan va
giam phong T dhid 1'-:§nh xw 1y pho nang lwong
Khéi
cao ap
+3000 V Dit cac ché d6 do phd, cao ap

Hinh 1. So d6 khoi hé phé ké gamma phdn gidi cao.

- Chuong trinh phan mém GammaVision 32: duoc str dung dé phan tich két qua hién dai va rat
tién dung. Chuong trinh cho phép tu dong xac dinh dudng chuan hiéu suit cta hé pho ké trén co
s& dua cac dién tich dinh biét trudc nang lugng va hoat do ctia n6. Cing tuong ty vdi dudng chuan
Kénh - Nang luong hoan toan ty dong va chinh xac. Phan mém tim dinh nhan dién dong vi va xac
dinh hoat d phong xa trong mau thyc hién nhanh, chinh xac, cac két qua phan tich tu dong luu
gilr dudi dang file. Thu vién dong vi cho phép cap nhat cac so6 liéu hat nhan mai cua cac dong vi
phong xa gitp cho két qua phan tich chinh xac hon.

2. Kha nang phan tich dinh Iwong cac nhan phéng xa cia may phd Ortec Gem 30

a) Phan tich cdc hat nhan thuéc day *°U :

Phan tich U-238: duoc thuc hién thong qua cac photopeak ning lugng 63.29 KeV cia dong

vi 2*Th va 1001 KeV cua 2*™Pa ton tai trong tu nhién ludn ludn can bang phong xa véi dong
. 233
vi “>°U.

Phan tich Ra-226: theo mdt trong hai cach:



- Phdn tich théng qua hai dong vi phdn rd con chdu ciia né la ***Pb va ?*Bi:

Vi cac photopeak manh cua 214Pb 12 295,2; 351,9 KeV va cua 214Bi 14 609,3; 1120,2 va 1764,5
KeV dugc st dung dé phan tich Ra-226 can bang v6i cac san pham phan rd ciia né. Mau dugc nhét
kin bang cach d6 farafin 1én trén va nhdt radon trong 21-30 ngay dé dat dwgc can bang phong xa
gitra 2?°Ra va cac hat nhan con chau: 22Rn, 2*Pb va 2“Bi ctia mau.

- Phdn tich bang cdch do truc tiép photopeak 186.2 ciia **°Ra:

Photopeak 186,2 KeV 1a dinh gamma manh trong phd ning luong btrc xa gamma ctia urani. Do
d6 viéc phan tich ham luong cia Ra-226 bang photopeak 186,2 KeV c6 d6 chinh xac va d6 nhay
cao hon. Tuy nhién tai photopeak nang luong 186,2 KeV (hi¢u sudt phat gamma 3 ,28 %) cua Radi-
226 1udn co su dong gbp cua ddng vi va U-235 véi nang lugng 185,99 KeV (Hibu sudt phat gamma
57,2 %).

Nhu vay tai photopeak 186.2 KeV ¢6 s6 dém Crang can phai loai trir phan dong gop ctia U235:
Cra= Créng- Cu2zs (1)

C6 rat nhiéu cong trinh da nghién ciu, xac dinh ti s6 déng gop sd6 dém tai photopeak
186,2 KeV cua Ra-226 vé1 U-235. Nguoi ta da xac dinh dugce cong thire rat gon nhu sau:

Cra = 0.583 Cring )
Cuzss = 0.417 CTéng (3)

Nhu vdy dbi voi cac mau urani can bang phong xa trong tur nhién, ta c6 thé phan tich dugc ham
luong cua Ra-226 thong qua photopeak nang lugng 186,2 KeV bang cach do phd nang lugng
gamma va lay 58,3% so dém tai peak 186,2 KeV.

Phin tich hat nhin thudc day Th232: Trong ddy phong xa Thori-232, ddng vi 2Ac ¢ chu ky
ban rd 6,13 gid, 1a san pham phan rd gamma ctia hat nhan 2?Th. Trong tu nhién *2Ac luén ludn
can bang phong xa véi hat nhan me ding dau day 1a °2Th. Hat nhan 2 Ac phat btrc xa gamma
nang luong 911,07 KeV véi hiéu suit phat gamma 26,6 % rat thich hop cho viéc phan tich phd
xé4c dinh ham lugng *?Th trong cac mau moi trudng.

Phén tich hat nhian K*: Nguyén t5 kali ty nhién bao gdm 3 ddng vi trong d6 chi c6 “K 1a
dong vi phong xa phén ra beta kem theo phat birc xa gamma nang luong 1460,8 KeV. Phan tich
ph6 gamma xac dinh “°K trong miu méi trudng rat thuan tién, vi dinh nang luong 1460,8 KeV
cta n6 khong bi nhleu boi cac dinh nang lugng khac va nén tan xa compton ciia pho & viing ning
luong cao thuong rat thap nén cho phép xéac dinh ham luong véi @6 nhay va do chinh xac cao.

Phan tich hat nhan Be’: Hat nhan Be’ duogc sinh ra tir cac phan (g hat nhan trong vii tru, c6
chu ky ban rd 53,4 ngay, nang 1u:0ng tia gamma dac trung la 477,56 KeV. Do c6 chu ky ban ra
ngén, viéc phan tich hoat d¢ cua Be'’ trong cac loai mau moi truong can duoc hiéu chinh thoi gian
cho do theo nguyén tic tinh hoat d6 ban dau bang cong thirc tong quat sau:

-0 593,
A= dpe™ = 4y T :
= 0 - (4)

Trong do: At la hoat do cua hat nhan tai thoi diém do; Ao 14 hoat do cua hat nhan trong mau tai
thoi diém 1y mau; t 14 thoi gian chd do (tir thoi diém dimg 1dy mau dén thoi diém do mau); T 1a
chu ky ban ra cua hat nhan.

Hiéu chinh thoi gian chd do mau (Thoi gian tir lac két thuc 14y mau dén khi bit dau do mau)
bang chirc ning "Decay” trén hop hoi thoai cua thanh cong cu "Sample type" cta chuong trinh
GammaVision 32.

Phan tich cic hat nhan thugc ddy *°U: Hat nhan ?*U ding du ddy Actinium. Trong
Urani tu nhién 2°U chiém ty trong 0,72% vé s6 nguyén tirva 0,711 % vé khoi lugng. Hat



nhan U ¢6 thé phan tich bang h¢ phd ké gamma Ortec Gem 30 ¢ c4c mirc ndng lugng gamma
dugc thong ké trong Bang 2.

Bang 2. Cac mirc ning lwgng gamma dé phan tich hat nhan 235U

Phonexa Pong vi i hrlohin )
185.99 0,572
143,76 0,109

Day Actini U 163.33 0,051
205,31 0,047

Hat nhan 2°U ¢6 thé xac dinh dugc bfmg phé ké gamma phan giai cao vdi viéc do cac peak
nang luong 143,76 KeV, 163,33 KeV va 205,31 KeV. Tuy nhién hiéu suit phat gamma cua céac
photopeak nay nho, nén c¢6 do chinh xac khong cao. Ta co thé phan tich 2°°U thong qua dinh 185,99
KeV cho d nhay cao hon nhung phai trir phan déng gop cua *Ra tham gia vao nhu da néu &
muc phan tich Ra-226.

Phén tich cac hat nhan phéng xa nhan tao: Cac hat nhan phong xa nhan tao trong méi truong
chu yéu la cac dong vi song dai dugc sinh ra tir cac vu nd hat nhan va su c6 10 phan tng hat nhan.
Dé phan tich cic dong vi phong xa nhan tao quan trong nhat nhu 2*Cs, 27Cs, Eu®?, 11! ta str dung
cac photopeak nang lugng dugc ghi trong Bang 3.

Ttr kha nang va mure d phan tich cua hé pho ké gamma phan giai cao Ortec Gem 30 nhu da
néu ¢ trén cho két luan:

V6i Hé pho ké ORTEC GEM-30 ¢6 thé xac dinh ham lwgng ciia hau hét cac nhan phong xa
phat buc xa gamma & cdc muc nang luong khac nhau tir 45,6 KeV dén 2000 KeV c¢o trong tu
nhién.

Vié¢c phan tich ham lugng U-238 tai muc nang luong 63,29 KeV 1a mot két qua vuot trdi so voi
cac san pham cung loai ¢ thé hé trude, do c6 hi¢u suat thap khong do duge & mirc nang lugng nay.

Thoi gian do mau khong han ché, nén c6 thé tang thoi gian do thay bang ting khdi lugng hay
mure lam giau mau bang cac cach khac nén co6 thé do cac mau ham luong thap nhung d6 chinh xac
rat cao
(< 10 %) ma cac phuong phap khac khong thé cé duogc.

Bang 3. Ning lwong gamma phan tich cac doéng vi nhan tao

3 Chu ky ban hu E, Cuong 40
STT Hat nhan y y (KeV) (s6 y/phan ra)

1 137Cs 30 nam 661,62 0,850
604,73 0,976

2 24Cs 754.8 ngay 795,76 0,854
569,29 0,153

3 131 8,04 ngay 364,48 0,816
636,97 0,071

1173,24 0,999

60 = ’ 3

5 Co 5.272 nam 1332.50 0.999
6 1526 12,7 ndm 121,78 0,283
344,3 0,265

IV. Vi DU VE CHUONG TRINH PHAN TiCH NHAN PHONG XA TREN MAY PHO ORTEC GEM 30
TRONG MAU DAT HIEM

1 Két qua phan tich mau MDNX07 bang chwong trinh GAMMAVISION 32



a) Thong tin vé méu do:
Tén miu C:\User\Dat_DeTai\MD007KT.An1
Thoi gian do: Live time: 15945 sec
Thoi gian bat dau do: Start time 21-Mar-2013 16:29:45
Chuan ning lugng: Energy Calibration

Created: 18-Sep-2013 09:49:31

Zero offset: -19.341 keV

Gain: 0.247 keV/channel

Quadratic: 1.456E-08 keV/channel™2
Chuan hi¢u xuat do: Efficiency Calibration

Created: 04-Jun-2013 15:27:38

Type: Polynomial

Uncertainty: 2.753 %

Thu vién dong vi: Library Files
Main analysis library:  LibUran-Thori.Lib

Thong sb phan tich: Analysis parameters

Analysis engine: wan32 G53W2.01
Start channel: 10 (2.55keV).
Stop channel: 8000 (1970.09keV).
Peak search sensitivity: 3
Sample Size: 1.0000E+00
b) Xdc dinh dién tich va cwong dp cdc peak ning liwong trong phé gamma do dwoc:
IDENTIFIED PEAK SUMMARY
Nuclide Peak Centroid Background Net
Area Intensity Uncert FWHM
Channel Energy Counts Counts Cts/Sec 1 Sigma % keV
Pb-
210 265.80 46.41 2808. 501. 0.032 19.34 0.710s
TH-
234 334.03 63.29 4639. 1048. 0.066 12.26 0.747
U_
235 659.03 143.69 3280. 513. 0.032 20.37 1.077
U_
235 738.72 163.41 3714. 281. 0.018 42.81 0.671s
RA_
226 829.86 185.96 3368. 4078. 0.256 3.20 1.117
U_
235 905.08 204 .57 2429. 169. 0.011 52.41 0.501s
PB-
212 1042.63 238.60 1811. 13951. 0.877 0.95 1.046D
PB-
214 1056.05 241.92 2583. 3735. 0.235 2.53 1.048D
PB-
214 1270.98 295.10 1782. 7467. 0.470 1.68 0.998
AC-
228 1403.05 327.77 1341. 649. 0.041 11.50 1.075
AC-
228 1445.03 338.16 1812. 2543. 0.160 4.07 1.027
PB-
214 1499.92 351.74 1782. 12120. 0.762 1.28 1.060
Be-
7 2004.13 476.50 418. 17. 0.001 201.89 0.213s
TL-
208 2434 .43 582.97 1051. 4163. 0.262 2.31 1.266
BI-

214 2540.04 609.10 921. 8778. 0.552 1.35 1.288



CS-

137 2752.27 661.62 515. 103. 0.006 32.69 1.414D
BI-

212 3253.15 785.57 511. 328. 0.021 19.69 2.138s
AC-

228 3759.99 911.01 592. 2842. 0.179 2.60 1.501
pa234m 4121.42 1000.46 175. 183. 0.012 16.48 1

.452s
BI-

214 4604.44 1120.01 299. 2025. 0.127 3.17 1.672
K_

40 5980.16 1460.54 233. 3177. 0.200 2.22 1.949
BI-

214 7207.11 1764.30 76. 1591. 0.100 2.89 2.006
s - Peak fails shape tests.

D - Peak area deconvoluted.
c) Tinh toan hoat do trung binh ciia cdac hat nhén theo cdac dinh gamma déc trung:

SUMMARY O F LIBRARY P EAK US A GE

- Nuclide - Average = ————————————- Peak ---------————-
Name Code Activity Energy Activity Code MDA Value
Becquerels keVv Becquerels Becquerels Comments
K-40 2.3391E+02 1460.75 2.339E+02 (P 1.985E+00 G
TL-208 N 3.8211E+01 583.20 3.794E+01 (P 4.368E-01 G

277.36 4.180E+01 ( 4.373E+00 G

Be-7 N 0.0000E+0QO 477.56 0.000E+00 & 7.090E-01 G
Cs-137 3.7642E-01 661.62 3.764E-01 ( 1.192E-01 G
PB-212 5.0075E+01 238.60 5.007E+01 (P 2.273E-01 G
PB-214 6.7508E+01 351.99 6.505E+01 (P 3.324E-01 G

295.22 7.245E+01 (P 5.879E-01 G
241.92 7.940E+01 + P 2.411E+00 G

BI-212 4.7424E+01 727.17 4.742E+01 ( 1.859E+00 G
785.42 1.072E+02 + 1.356E+01 G

Pb-210 N 8.4156E+01 46.50 8.416E+01 (P 1.591E+01 G
BI-214 5.4881E+01 609.32 5.488E+01 (P 2.799E-01 G
1764.51 1.123E+02 + P 4.195E+00 G
1120.28 7.156E+01 + P 2.446E+00 G
1238.11 9.400E+01 + P 5.403E+00 G
1280.96 9.879E+01 + 1.386E+01 G
RA-226 1.6508E+02 185.99 1.651E+02 (P 3.514E+00 G
AC-228 4.3814E+01 911.07 4.418E+01 (P 5.629E-01 G

338.40 4.374E+01 (P 1.055E+00 G
328.00 4.094E+01 ( 3.301E+00 G

pa234m N 9.4688E+01 1001.00 9.469E+01 ( 9.926E+00 G

TH-234 9.4783E+01 63.30 9.478E+01 (P 9.553E+00 G



U-235 N 5.5534E+00 143.76 5.301E+00 (P 9.359E-01 G
205.31 4.881E+00 &( 2.026E+00 G
163.35 6.760E+00 (P 2.211E+00 G

(- This peak used in the nuclide activity average).
(P - Peakbackground subtraction)

d) Tinh hoat dp riéng (Bq/kg) cdc hat nhin cé mdt trong mau:

SUMMARY O F NUCLTIDES IN S AMPLE KoK KAk

Time of Count Uncertainty 1 Sigma
Nuclide Activity Counting Total
Ba/Kg

K-40 2.3391E+02 2.287E+00% 2.969E+00%
TL-208 3.8211E+01 2.342E+00% 3.019E+00%
Be-7 < 7.0897E-01

CsS-137 3.7642E-01 3.269E+01% 3.275E+01%
PB-212 5.0075E+01 9.590E-01% 2.472E+00%
PB-214 6.7508E+01 1.062E+00% 2.329E+00%
BI-212 4.7424E+01 6.860E+00% 7.119E+00%
Pb-210 # 8.4156E+01 2.389E+01% 2.392E+01%
BI-214 5.4881E+01 1.355E+00% 2.337E+00%
RA-226 1.6508E+02 3.299E+00% 3.976E+00%
AC-228 4.3814E+01 2.626E+00% 3.234E+00%
pa234m # 9.4688E+01 1.648E+01% 1.652E+01%
TH-234 9.4783E+01 1.326E+01% 1.342E+01%
U-235 5.5534E+00 2.245E+01% 2.255E+01%

# - All peaks for activity calculation had bad shape.
< - MDA value printed.

Tu cac két qua tinh toan ty dong néu trén, tinh hoat do riéng cua cac hat nhan trong mau
MDNXO007 la:

- U-238: bang trung binh cong ctia hoat do Pa-234m va Th-234:
Au-238=(94,69 + 94,78)/2 = 94,74 + 10,63% (Bq/kg)
- U-235: Au-235 = 5,55 + 22,6% (Bg/kg)
- Ra-226: Ara-226 = 0,583 x 165,1 = 92,25 + 2,3% (Bqg/kg)
V. KET LUAN
~ Cong tac nghién ctru moi truong noi chung, moéi trudong phong xa noi riéng ¢ nudce ta mai chi
bat dau, vi¢c khai thac kha nang, mic do phan tich cua céc thiét bi hat nhan trong nghién ctru méi

truong 1a rét thiét thuc va hitu ich. May phé gamma ORTEC GEM 30 1a m6t trong s it thiét bi
phan tich, c6 kha nang phan tich ndi trdi hién nay, vdi cac két qua cu thé dat duoc la:

1/ Hé ph6 ké ORTEC GEM-30 c¢6 thé xac dinh ham lugng cta hiu hét cdc nhan phong xa phat
blrc xa gamma ¢ cac mirc nang lugng khac nhau tir 45,6 KeV dén 2000 KeV c6 trong tu nhién.

2/ Viéc phér} tich ham luong U-238 tai mic ndng luo’pg 6,3,29 KeV la mot két qua vuot trdi so
v&i cédc san pham cung loai ¢ thé h¢ trude do cb hi¢u suat thap khong do dugc & mirc nang lugng
nay.

3/ Thoi gian do mau khong han ché, nén c6 thé tang thoi gian do thay bang ting khdi lugng hay
murc lam giau mau bang cac cach khac nén co6 thé do cac mau ham luong thap nhung d6 chinh xac
rat cao (nho hon 10 %) ma cac phuong phép khac khong thé co dugc.



~ 4/ Phat hién va tinh toan ham lugng ddng thoi nhidu dong vi phong xa trong cung lic, 13 co s&
dé han ché cac anh hudng cua cac diéu kién phén tich nhu mot sb phuwong phap phén tich khac va
tiét kiém chi phi.

5/ Vi kha nang ndi troi nhu da néu & trén, thiét bi phan tich phd gamma phan giai cao (ORTEC
GEM 30) hoan toan dap Gmg nhu cau phan tich mdu moéi trudng dé xac dinh ham luong mot sd
nhan phong xa co ban hi¢n nay ¢ nudc ta.
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