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BO KHOA HQC VA CONG NGHE

BO KHOA HQC VA CONG HOA XA HQI CHU NGHIA VIET NAM
CONG NGHE Péc ldp - Ty do - Hanh phic
S6: 15/2010/TT-BKHCN Ha Néi, ngay 14 thang 9 nam 2010
THONG TU

Ban hanh “Quy chuin k¥ thuit qufic gia vé
An toan birc xa - Mién trir khai bdo, cip gidy phép”

Can cir Luat Nang lugng nguyén tir ngay 03 thang 6 nam 2008;

Can cir Luat Tiéu chuan va Quy chuan k¥ thuat ngay 29 thang 6 nim 2006 va
Nghi dinh s6 127/2007/ND-CP ngay 01 thang 8 nam 2007 cua Chinh phu quy dinh
chi tiét thi hanh mét s6 diéu cua Luét Tiéu chuan va Quy chuan ky thuat;

Cin cit Nghi dinh s6 28/2008/ND-CP ngay 14 thang 3 nim 2008 cuia Chinh phu
quy dinh chirc nang, nhiém vy, quyén han va co cau té6 chirc cia B¢ Khoa hoc va
Cong nghé;

Xeét dé nghi cua Cuc truéng Cyc An toan birc xa va hat nhan;

B6 truong B khoa hoc va Céng nghé quy dinh:

Piéu 1. Ban hanh kém theo Théng tu nay “Quy chuén ky thuit quéc gia vé An
toan birc xa - Mién trir khai béo, cfip giéy phép”.

Piéu 2. Thong tu nay c6 hiéu luc thi hanh sau 45 ngay, ké tir ngay ky ban hanh.

Diéu 3. Cuc truong Cuc An toan birc xa va hat nhan, Thu truong céc co quan, to
chirc va ¢a nhan ¢6 lién quan chiu trach nhiém thi hanh Thong tu nay.

Trong qua trinh thuc hién, néu c6 vuong mﬁc, cac co quan, td chirc, ca nhan kip
thoi phan anh vé Bé Khoa hoc va Cong nghé dé nghién ciru, sira d6i, bé sung./.

KT. BQ TRUONG
THU TRUONG

L& Pinh Tién
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QCVN 5: 2010/BKHCN

QUY CHUAN KY THUAT QUOC GIA
VE AN TOAN BUC XA - MIEN TRU KHAI BAO,
CAP GIAY PHEP
National technical regulation on
Radiation protection - Exemption from requirements of notification
and licencing
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Léi néi diu

QCVN 5: 2010/BKHCN do Cuc An toan birc xa va hat nhan bién soan, B6 Khoa
hoc va Céng nghé ban hanh kém theo Théng tir s6 15/2010/TT-BKHCN ngay 14
thang 9 nam 2010.
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QUY CHUAN KY THUAT QUOC GIA
VE AN TOAN BUC XA - MIEN TRU KHAI BAO, CAP GIAY PHEP
National technical regulation on Radiation protection - Exemption from
requirements of notification and licencing

1. Quy dinh chung

1.1. Pham vi diéu chinh

1.1.1. Quy chuan nay quy dinh vé diéu kién dé duoc mién trir khai bao doi voi
chat phong xa, thiét bi birc xa va mién trir cap gidy phép tién hanh cong viée birc xa
ddi voi cong viée lién quan dén chat phong xa, thiét bi birc xa d6 (sau day goi tat 1a
mién trir khai bao, cap gidy phép).

1.1.2. Pham vi diéu chinh cta Quy chuan nay khong bao gom:

a) Chat thai phong xa dang khi hodc dang long sinh ra trong cong viée birc xa
duoc thai vao moi truong theo ké hoach di dugc co quan quan 1y nha nude ¢6 tham

quyén phé duyét;

b) Thye pham, nudc udng, thirc dn gia stuc va cac nguyén liéu duge dung trong

ché bién thyuc pham va thire n gia sac, hang hoa tiéu ding;

¢) Chat phong xa trong van chuyén.

1.2. Déi twong dp dung

Quy chuan nay ap dung ddi véi céc té chirc, ca nhin cé chat phong xa, thiét b
birc xa va tién hanh cac cong viée birc xa, cac co quan quan Iy nha nude va céc to
chirc, ca nhan c¢o lién quan khac.

2. Diéu kién mién trir khai bio, cip gidy phép

2.1. Diéu kién mién trir khai bdo, cip gidy phép déi véi chat phéng xa

2.1.1. Chat phéng xa chtta mét loai nhan phéng xa nhén tao, véi khéi lwong nho
hon hoiic bang 1 tan, c6 tong hoat dé tai co s& & moi thoi diém hodc hoat do riéng
bang hodc nho hon mirc mién trir khai bao, cap giay phép quy dinh tai Phu luc I cua
Quy chuén ky thut nay.

2.1.2. Chat phéng xa chira mot loai nhian phéng xa nhan tao, véi khéi luong 16n
hon 1 tan, c6 hoat d¢ riéng bing hodc nho hon mirc mién trir khai bao, cap gidy phép

quy dinh tai Phu luc II cua Quy chuan k¥ thuat nay.
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2.1.3. Chat phong xa chura nhiéu hon mét loai nhan phong xa nhan tao thoa méan

cong thirc sau:

Trong do:

- n la s6 lugng nhan phéng xa nhén tao cé trong chat phong xa;

-C la tong hoat do hoic hoat dé riéng ctia nhan phéng xa nhén tao i ¢é trong chat
phong xa, don vi tinh 1a Becoren (Bq) hoac Becoren trén gam (Bg/g) tuong tng;

- X, 1a mirc mien trir khai béo, cap giay phép twong img do1 voi nhan phong xa i,
don vi tinh 1a Becoren (Bq) hodc Becoren trén gam (Bq/g).

2.1.4. Chat phong xa chita mot loai nhan phong xa tu nhién duoc sir dung nhu
nguén phong xa (vi du Ra-226, Po-210) hoac nhu hda chat (vidu uran, thori), c6 témg
hoat d tai co s& & moi thdi diém hodic hoat do riéng bﬁng hodc nho hon mitc mién
trir khai bao, cap gidy phép quy dinh tai Phu luc I cia Quy chuan k¥ thuat nay.

2.1.5. Chat phdng xa chira nhiéu hon mot loai nhan phéng xa tu nhién, dugc sif
dung nhu ngudn phéng xa hodic nhu héa chét théa mén cong thirc sau:

e
;YSI

Trong do:

- n la s6 lugng nhan phéng xa tu nhién cé trong chat phong xa;

-C la téng hoat d¢ hoac hoat d¢ riéng cua nhan phong xa tu nhién 1 co trong chat
phong xa, don vi tinh la Becoren (Bq) hodc Becoren trén gam (Bg/g) tuong Ung;

- X, 1a mic mién trir khai bao, cap gidy phép tuong tmg ddi v6i nhan phong xa
tu nhién i, don vi tinh la Becoren (Bq) hodc Becoren trén gam (Bq/g).

2.1.6. Chat phdng xa chira nhan phong xa tu nhién, khong sir dung nhu ngudn
phong xa hodc nhu héa chat, duge danh gia cho timg truong hop bao dam ring
khong gay ra mét liéu hiéu dung doi vaéi thanh vién cong chiung vugt qua I mSv trong
mot nam.

2.1.7. Chat phong xa chira hon hop cac nhan phong xa nhan tao va nhan phong

xa tu nhién thoa man cong thirc sau:
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Trong do:

- n 1 s6 lugng nhan phéng xa nhén tao c6 trong chat phong xa;

- m 1a s6 lugng nhan phéng xa tu nhién cé trong chat phong xa;

-Cla téng hoat 6 hoic hoat d riéng ciia nhin phong xa nhan tao i ¢d trong chit
phong xa, don vi tinh 1a Becoren (Bq) hodc Becoren trén gam (Bqg/g) tuong tmg;

- X. 12 mirc mién trir khai bao, cap gidy phép tuong tmg ddi véi nhan phong xa
nhan tao 1, don vi tinh 1a Becoren (Bq) hodac Becoren trén gam (Bq/g);

- D, 1 liéu hi¢u dung gy bsi nhan phéng xa tu nhién j c6 trong chat phéng xa
ddi voi mot thanh vién cong ching trong mét nam, don vi tinh 1a milisivo (mSv).

2.2. Diéu kién mién trir khai bdo, cAp gidy phép dbi véi thiét bi birc xa

2.2.1. Thiét bi birc xa khong chira nguén phéng xa, bao dam rang trong diéu
kién lam viéc binh thudng khong gy ra suét liéu twong duong méi truong vugt qué
1uSv/h & khoang cach 0,1 m tir moi bé mit c6 thé tiép can cua thiét bi.

2.2.2 Thiét bi birc xa khdng chira nguon phong xa, phat ra birc xa c6 ning lwrong
cuc dai khong lon hon 5 keV.

3. Quy dinh vé quan ly

3.1. T4 chirc, ca nhan c6 chat phong xa, thiét bi birc xa phai 4p dung cac quy
dinh ciia Quy chuén ky thuat nay dé dwoc mién trir khai béo chét phong xa, thiét bi
birc xa va mién cap gidy phép dbi vai cong viéce lién quan dén chéit phong xa, thiét b
birc xa do; khi khong du diéu kién mién trir khai bao, cap gidy phép phai thuc hién
quy dinh ctia phap luat vé khai bao, cap giay phép.

3.2. Viéc xac dinh hoat dg, hoat d§ riéng cua chit phong xa hodc danh gia lidu
birc xa, suét liéu burc xa, nang luong burc xa khi xem xét diéu kién mién trir khai
bao, cip gidy phép phai duoc thuc hién bai td chire, ca nhan dugc cip ding ky hoat
dong dich vu hd tro tmg dung nang lugng nguyén tir vé do birc xa, danh gia hoat do
phong xa hoiic dya theo chimg chi ngudn phong xa, chitng chi chit phong xa (source
certificate, certificate of radioactive material) ctia nha san xuit.
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3.3. T6 chirc, ca nhan dénh gia diéu kién mién trir khai béo, cap gidy phép phai
bao dam sir dung thiét bi do, phuong phap danh gia phit hop, cé quy trinh bao dam
chét lugng dugc co quan quan 1y nha mréc chi‘ip nhan.

4. Té chirc thwe hién

4.1. Cuc An toan birc xa va hat nhan cé trach nhiém huéng dan va kiém tra viéc
thuc hién Quy chuan k¥ thut nay.

4.2. Trong trudmg hop céc vin ban luat, quy pham phap luat duge vién dan tai
Quy chuan k§ thudt nay c6 su thay ddi, bd sung hoic thay thé thi thuc hién theo quy
dinh tai van ban mai./.
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Phuy luc 1

MUC MIEN TRU KHAI BAO, CAP GIAY PHEP bOI VOI CHAT PHONG
XA CHUA NHAN PHONG XA NHAN TAO, CO KHOI LUONG NHO HON
HOAC BANG MOT TAN VA CHAT PHONG XA CHUA NHAN PHONG
XA TU NHIEN DPUQC SU DUNG NHU NGUON PHONG XA
HOAC HOA CHAT

Hoat do

Hoat d¢

N'hﬁn ieng Té!:g hoat Nhin riéng T(";[lg hoat
phong xa (B/g) dj (Bq) phéng xa (Ba/g) dj (Bq)
H-3 1 x 10° 1 x10° K-42 1 x 107 1 x 10°
Be-7 1 x 10° 1 x 107 K-43 1 x 10! 1 % 10°
Be-10 1 x 104 1 x 106 K-44 1 x 10! 1 % 10°
C-11 1 x 10! 1 x 10¢ K-45 1 x 10! 1 x 10°
C-14 1 x 10 1 x 107 C-41 1 x 10° 1 x 107
N-13 1 x 10 1 x 10° Ca-45 1 x 104 1 x 107
Ne-19 1 x 102 1 x10° Ca-47 1 x 10! 1 x 10°
0-15 1 x 10 1 x10° Sc-43 1 x 10 1 x 10°
F-18 1 x 10! 1 x 106 Sc-44 1 x 10! 1 x 10°
Na-22 1 x 10 1 x 10¢ Sc-45 1 x10° 1 x 107
Na-24 1 x 10! 1 x10° Sc-46 1 x 10 1 x10°
Mg-28 1 x 10! 1 x 10° Sc-47 1 x 10° 1 x 10°
Al-26 1 x 10 1 x 10° Sc-48 1 x 10! 1 > 10°
Si-31 1 x 10° 1 x10° Sc-49 1 x10° 1 x 10°
Si-32 1 x 103 1 x 10¢ Ti-44 1 x 10! 1 x 10°
P-32 1 x 10° 1 x 10° Ti-45 1 x 10! 1 < 10°
P-33 1 x 10° 1 x 10° V-47 1 x 10! 1 % 10°
S-35 1 x 103 1 x 108 V-48 1 x 10! 1 < 10°
Cl-36 1 x 10°* 1 x 10° V-49 1 x10* 1 x 107
CI-38 1 x 10! 1 % 10° Cr-48 1 x 107 1 % 108
CI-39 1 x 10! 1 x 10° Cr-49 1 x 10! 1 % 10°
Ar-37 1 x 10° 1 x 108 Cr-51 1 x 10° 1 x 107
Ar-39 1 x 107 1 x 10% Mn-51 1 x 10! 1 x 10°
Ar-41 1 x 10? 1 x10° Mn-52 1 x 10! 1 x 10°
K-40 1 x 10 1 x 108 Mn-52m 1 x 10 1 x 10°
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Nhin Hc{?t do Tfingn

phéng xa riéng hoat df
(Bq/g) (Bq)

Mn-53 1 x10¢ 1 x10°
Mn-54 1 x 10! 1 x 10¢
Mn-56 1 x 10! 1 x 10°
Fe-52 1 x 10! 1 x 10°
Fe-55 1 x 10* 1 x10°
Fe-59 1 x 10! 1 x 108
Fe-60 1 x 107 1 x10°
Co-55 1 x 10! 1 x 10°
Co-56 1 x 10! 1 x10°
Co-57 1 x 107 1 x 108
Co-58 1 x 10! 1 x 10°
Co-58m 1 x 10* 1 x 107
Co-60 1 x 10 1 x 10°
Co-60m 1 x 107 1 x 108
Co-61 1 x 107 1 x10°
Co-62m 1 x 10! 1 x10°
Ni-56 1 x 10! 1 x10°
Ni-57 1 x 10! 1 x 10°
Ni-59 1 x10* 1 x 108
Ni-63 1 x 10° 1 x 10%
Ni-65 1 x 10 1 % 10°
Ni-66 1 x10* 1 x 107
Cu-60 1 x 10! 1 x10°
Cu-61 1 x 10! 1 x10¢
Cu-64 1 x 10 1 x10°
Cu-67 1 x 10 1 x10°
Zn-62 1 x 10? 1 x 108
Zn-63 1 x 10! 1 x 10°
Zn-65 1 x 10! 1 x 108

Nhin Ht:!?t dé Ti’ingh

phéng xa riéng hoat do
(Bq/g) (Bq)

Zn-69 1 x 10 1 x 10¢
Zn-69m 1 x 10? 1 = 10°
Zn-71m 1 x 10! 1 x 106
Zn-72 1 x 10? I = 10°
Ga-65 1 x 10! I = 10°
Ga-66 1 x 10! 1 x10°
Ga-67 1 x 10? 1 x 10¢
Ga-68 1 x 10! 1 x10°
Ga-70 1 x 10? 1 x10°
Ga-72 1 x 10! 1 x10°
Ga-73 1 x 10? 1 < 10°
Ge-66 1 x 10! 1 x10°
Ge-67 1 x 10! 1 = 10°
Ge-68* 1 x 10! 1 = 108
Ge-69 1 x 10! 1 x 106
Ge-71 1 x10% 1 < 108
Ge-75 1 x10° 1 x 10°
Ge-77 1 x 10! 1 x10°
Ge-78 1 x 10? 1 x 10¢
As-69 1 x 10! 1 x 10°
As-70 1 x 10 1 x 10°
As-71 1 x 10! 1 x 10°
As-T72 1 x 10! 1 x 10°
As-73 1 x 103 1 x 107
As-74 1 x 10! 1 x 10°
As-76 1 x 107 1 x10°
As-77 1 x 10 1 x 108
As-78 1 x 10! 1 x 10°
Se-70 1 x 10! 1 x 106
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Hoat do Tong Hoat d¢ Toéng

Nhan o . Nhan o R

phéng xa riéng hoat do phéng xa riéng hoat d¢
(Bq/g) (Bq) (Bg/g) (Bq)

Se-73 1 x 10! 1 x 106 Rb-81 1 x 10! 1 x 108
Se-73m 1 x 10° 1 x 106 Rb-81m 1 x 107 [ x 107
Se-75 1 x 10 1 x 10° Rb-82m 1 x 10 1 x 10¢
Se-79 1 x 104 1 x 107 Rb-83° 1 x 107 1 x10°
Se-81 1 x 10° 1 x 108 Rb-84 1 x 10! 1 x 10¢
Se-81m 1 x 10° 1 x 107 Rb-86 1 x 10 1 x 103
Se-83 1 x 10! 1 x 10° Rb-87 1 < 10° 1 x 107
Br-74 1 x 10  x 10° Rb-88 1 x 107 1 x 10°
Br-74m 1 x 10! 1 x 10° Rb-89 1 x 107 1 x10°
Br-75 1 x 10! 1 x 106 Sr-80 1 x10° 1 x 107
Br-76 1 x 10 1 x 10° Sr-81 1 x 10! 1 x10°
Br-77 1 x 10° 1 x 10° Sr-82° 1 x 10 1 x 10°
Br-80 1 x 10° 1 x 10° Sr-83 1 x 10 1 x 10°
Br-80m 1 x 10° 1 x 107 Sr-85 1 x 10° 1 x 108
Br-82 1 x 10! 1 x 108 Sr-85m 1 x 10° 1 x 107
Br-83 1 x 10° 1 x 10° Sr-87m 1 x 107 1 x 10¢
Br-84 1 x 10! 1 x 10° Sr-89 1 x10° 1 x 10°
Kr-74 1 x 10° 1 x10° Sr-90° 1 x 107 1 x10*
Kr-76 1 x 10° 1 x 10° Sr-91 1 x 10! 1 x 10°
Kr-77 1 x 10? 1 x10° Sr-92 1 x 10! [ x 108
Kr-79 1 x 10° 1 x 10° Y-86 1 x 10 1 x10°
Kr-81 1 x 10 1 x 107 Y-86m 1 x 10 1 x 107
Kr-81m 1 x 10° 1 x 10 Y-87¢ 1 x 10! I x 10¢
Kr-83m 1 x 10° 1 x 10" Y-88 1 x 10! 1 x 108
Kr-85 1 x 10° 1 x 10* Y-90 1 x10° | x 10°
Kr-85m 1 x 10° 1 x 10" Y-90m 1 x 10 1 x 10°
Kr-87 1 x 10? 1 x10° Y-91 1 x 108 1 x 108
Kr-88 1 x 10? 1 x 10° Y91m 1 x 107 1 x 10¢

Rb-79 1 x 10 1 x 10° Y-92 1 x 107 1 x10°
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Hoat d§ Tong Hoatd$  Tong

Nhan . . Nhan o .
phéng xa riéng hoat do phéng xa riéng hoat do
(Bq/g) (Bg) (Bq/g) (Bq)

Y-93 1 x 10? 1 x10° Tc-95 1 x 10! 1 x 108
Y-94 1 x 10! 1 x 108 Tc-95m 1 x 10! 1 x 108
Y-95 1 x 10! 1 x 10° Tc-96 1 x 10! 1 x 108
Zr-86 1 x 107 1 x 107 Tc-96m 1 x10° 1 x 107
Zr-88 1 x 10° 1 x 10° Tc-97 1 x10° 1 x 10°
Zr-89 1 x 10 1 x 10° Tc-97m 1 x10° 1 x 107
Zr-93* 1 x 10° 1 x 107 Tc-98 1 x 10! 1 x 108
Zr-95 1 x 10! 1 x 108 Tc-99 1 x 10 1 x 107
Zr-97* 1 x 10! 1 x 10° Tc-99m 1 x10° 1 x 107
Nb-88 1 x 10! 1 x 10° Tc-101 1 x 107 1 x 10°
Nb-89 (2,03 gi) 1 x 10! 1 x 108 Te-104 1 x 10! 1 x 10°
Nb-89 (1,01 gi) 1 x 10! 1 x 10° Ru-94 1 x 102 1 x 108
Nb-90 1 x 10 1 x 10° Ru-97 1 x 107 1 x 107
Nb-93m 1 x 10° 1 x 107 Ru-103 1 x10° 1 x 10°
Nb-94 1 x 10! 1 x 106 Ru-105 1 x 10! 1 x 108
Nb-95 1 x 10! 1 x 108 Ru-106* 1 x 10° 1 x10°
Nb-95m 1 x 107 1 x 107 Rh-99 1 x 10! 1 x 108
Nb-96 1 x 10 1 x 10° Rh-99m 1 x 10! 1 x 10°
Nb-97 1 x 10! 1 x 10° Rh-100 1 x 10! 1 x 109
Nb-98 1 x 10! 1 x 10° Rh-101 1 x 10? 1 x 107
Mo-90 1 x 10! 1 x 106 Rh-10lm | x 10? 1 x 107
Mo-93 1 x10° 1 x 10% Rh-102 1 x 10 1 x 108
Mo-93m 1 x 10! 1 x 10° Rh-102m 1 x 10? 1 x 10°
Mo-99 1 x 107 1 x 106 Rh-103m 1 x 10* 1 x 108
Mo-101 1 x 10! 1 x 108 Rh-105 1 x 102 1 x 107
Tc-93 1 x 10 1 x 10° Rh-106m 1 x 10! 1 x10°
Tc-93m 1 x 10 1 x 10° Rh-107 1 x10° 1 x 10°
Tc-94 1 < 10! 1 x 10¢ Pd-100 1 x10° 1 x 107

Tc-94m 1 > 10! 1 x10° Pd-101 1 x102 1x10¢
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75

Nhan Hoat d¢ Tong Nhin Hoatdd  Téng
phéng xa riéng hoat do phéng xa riéng hoat dd
i (Bq/g) (Bq) © (Bglg) (Bq)

Pd-103 1 x 10° 1 x 108 In-113m 1 x 102 1 x 108
Pd-107 1 x 10° 1 x 108 In-114 1 x 103 1 x 10°
Pd-109 1 x 10° 1 x 10° In-114m 1 x 10? 1 x 10¢
Ag-102 1 x 10! 1 x 10° In-115 1 x10° 1 x10°
Ag-103 1 x 10! 1 x 10° In-115m 1 x10° 1 x 10°
Ag-104 1 x 10! 1 x 108 In-116m 1 x 10! 1 x 10
Ag-104m 1 x 10! 1 x 108 In-117 1 x 10! 1 x 108
Ag-105 1 x 107 1 x 108 In-117m 1 x 107 1 x 10°
Ag-106 1 x 10 1 x 108 In-119m 1 x 102 1 x10°
Ag-106m 1 x 10! 1 x 108 Sn-110 1 x 102 1 x 107
Ag-108m? 1 x 10 1 x 108 Sn-111 1 x 10% 1 x 108
Ag-110m 1 x 10! 1 x 10° Sn-113 1 x10° 1 %107
Ag-111 1 x 10° 1 x 108 Sn-117m 1 x10° 1 x10°
Ag-112 1 x 10 1 x 10° Sn-119m 1 x10° 1 x 107
Ag-115 1 x 10 1 x 10° Sn-121 1 x10° 1 x107
Cd-104 1 x 10? 1 x 107 Sn-121m? 1 x10° 1 x 107
Cd-107 1 x 10° 1 x 107 Sn-123 1 x10° 1 x 10¢
Cd-109 1 x10* 1 x 108 Sn-123m 1 x 10? 1 x10°
Cd-113 1 x 103 1 x 108 Sn-125 1 x 10? 1 x 103
Cd-113m 1 x 108 1 x 108 Sn-126* 1 x 10! 1 x10°
Cd-115 1 x 10? 1 x 10° Sn-127 1 x 10! 1 x 10°
Cd-115m 1 x 10° 1 x 10° Sn-128 1 x 10! 1 > 10°
Cd-117 1 x 10 1 x 108 Sb-115 1 x 10! 1 x 10¢
Cd-117m 1 x 10 1 x 108 Sb-116 1 x 10! 1 x 108
In-109 1 x 10 1 x 10° Sb-116m 1 x 10 1 x 10°
In-110 (4,9 gi) 1 x 10! 1 x 10° Sb-117 1 x 107 1 x 107
In-110 (69,1 th) 1 x 10! 1 x 10° Sb-118m 1 x 10! 1 x 10¢
In-111 1 x 10° 1 x 108 Sb-119 1 x 10} 1 x 107
In-112 1 x 10° 1 x 108 Sb-120(5,76ng) 1 x 10! 1 x 108
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Nhin Hoat d¢ Téng
phéng xa riéng hoat do
' (Bg/g) (Bq)

Sb-120 (15,89th) 1 x 10? 1 x 106
Sb-122 1 x 10% 1 x 10¢
Sb-124 1 x 10! 1 x 106
Sb-124m 1 x10° 1 x 10°
Sb-125 1 x 10° 1 x 10°
Sb-126 1 x 10! 1 x10°
Sb-126m 1 x 10! 1 x 10°
Sb-127 1 x 10! 1 x 10°
Sb-128 (9,01 gi) 1 x 10! 1 x 10°
Sb-128 (10,4 th) 1 x 10! 1 x 107
Sb-129 1 x 10! 1 x 108
Sb-130 1 x 10! 1 x10°
Sb-131 1 x 10 1 x 10°
Te-116 1 x 10% 1 x 107
Te-121 1 x 10! 1 x 10°
Te-12Im 1 x 10? 1 x 106
Te-123 1 x10° 1 x 10°
Te-123m 1 x 102 1 x 107
Te-125m 1 x 10} 1 x 107
Te-127 1 x10° 1 x 106
Te-127m 1 x10° 1 x 107
Te-129 1 x 10° 1 % 10°
Te-129m 1 x 10} 1 x 10°
Te-131 1 x 102 1 x10°
Te-131m 1 x 10 1 x 10°
Te-132 1 x 10? 1 x 107
Te-133 1 x 10 1 x10°
Te-133m 1 x 10! 1 x 10°
Te-134 1 x 10! 1 x 106

Nhin Hc:?t do Tﬁngh

phéng xa riéng hoat dj
(Bq/g) (Bq)

1-120 1 x 10! 1 x10°
1-120m 1 x 10! 1 x10°
1-121 1 x 107 I x 106
1-123 1 x10° 1 x 107
1-124 1 x 10! 1 x10°
1-125 1 x10° 1 x10¢
1-126 1 x 10? 1 x 106
1-128 1 x 107 1 x10°
1-129 1 x 107 1 x10°
1-130 1 x 10! 1 x 106
1-131 1 x 107 1 x 10°
1-132 1 x 10! 1 x10°
1-132m 1 x10° 1 x10°
1-133 1 x 10! 1 x 10°
1-134 1 x 10! 1 x10°
1-135 1 x 10! 1 x 10°
Xe-120 1 x 107 1 x10°
Xe-121 1 x 107 1 x10°
Xe-122a 1 x 10? 1 x 107
Xe-123 1 x 10? 1 x10°
Xe-125 1 x10° 1 x10°
Xe-127 1 x10° 1 % 10°
Xe-129m 1 x10° 1 x10*
Xe-13Im 1 x10* 1 x10*
Xe-133m 1 x 10° 1 x 10*
Xe-133 1 x10° 1 x10*
Xe-135 1 x10° 1 x 10%
Xe-135m 1 x 10? 1 x10°
Xe-138 1 x 10? 1 x10°
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Nhin ~ Hostdd  Téng

phéng xa riéng hoat do
(Bq/g) (Bq)

Cs-125 1 x 10! 1 x 10¢
Cs-127 1 x 10 1 x10°
Cs-129 1 x 10? 1 x 10°
Cs-130 1 x 10 1 x 10°
Cs-131 1 x 10° 1 x 108
Cs-132 1 x 10! 1 x10°
Cs-134m 1 x 103 1 x 10°
Cs-134 1 x 10! 1 x 10
Cs-135 1 x10° 1 x 107
Cs-135m 1 x 10! 1 x 106
Cs-136 1 x 10! 1 x10°
Cs-137° 1 x 10 1 x10*
Cs-138 1 x 10! 1 x10*
Ba-126 1 x 10? 1 x 107
Ba-128 1 x 107 1 x 107
Ba-131 1 x 10° 1 x 106
Ba-131m 1 x 10° 1 x 10’
Ba-133 1 x 10° 1 x 108
Ba-133m 1 x 10° 1 x 108
Ba-135m 1 x 10 1 x 106
Ba-137m 1 x 10 1 x10°
Ba-139 1 x 10° 1 x10°
Ba-140° 1 x 10! 1 x 103
Ba-141 1 x 10? 1 x 10°
Ba-142 1 x 10? 1 x 108
La-131 1 x 10 1 x 108
La-132 1 x 10! 1 x 106
La-135 1 x 103 1 x 107
La-137 1 x 103 1 x 107

Nhin l-lcf?t dé Tfingh

phéng xa riéng hoat do
(Bg/g) (Bq)

La-138 1 x 10! 1 x 108
La-140 1 x 10 1 x 10°
La-141 1 x 102 1 x10°
La-142 1 %10 1 x10°
La-143 1 x 10? 1 x 10°
Ce-1342 1 x10° 1 x 107
Ce-135 1 x 10! 1 x 10¢
Ce-137 1 x10° 1 x 107
Ce-137m 1 x10° 1 x 108
Ce-139 1 x 10? 1 x 108
Ce-141 1 x 10% 1 x 107
Ce-143 1 x 10? 1 x 108
Ce-144° 1 x 10 1 x10°
Pr-136 1 x 10! 1 x10°
Pr-137 1 x 10? 1 x 10¢
Pr-138m 1 x 10 1 x 108
Pr-139 1 x 107 1 x 107
Pr-142 1 x 10? 1 x10°
Pr-142m 1 x 107 1 x10°
Pr-143 1 x 10 1 x 108
Pr-144 1 x 107 1 x10°
Pr-145 1x10° | x 10°
Pr-147 1 x 10! 1 x 103
Nd-136 1 x 102 1 x 10¢
Nd-138 1 x10? I x 107
Nd-139 1 x 10? 1 x 108
Nd-139m 1 x 10! 1 x 108
Nd-141 1 x 10? 1 x 107
Nd-147 1 x 10? 1 x 108
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Hoatd¢  Tong Hoatdd Téng

Nhan - . Nhan . N
phéng xa riéng hoat do phéng xa rieng  hoat do
(Bq/g)  (Bg) (Bg/g)  (Bq)

Nd-149 1 x 10> 1x]10° Eu-150 (12,6 gi) 1 x 100 1x10°
Nd-151 1 x 10! 1 x 10° Eu-152 1 x 10! 1 x 108
Pm-141 1 x 10! 1 x 10° Eu-152m 1 x10°  1x10°
Pm-143 1 x 10° 1 x 10° Eu-154 1 x 10! 1 x 10°
Pm-144 1 x 10! 1 x 10° Eu-155 1100 1x107
Pm-145 1 x 10° 1 x 107 Eu-156 1 x 10! 1 x 108
Pm-146 1 x 10! 1 x 10° Eu-157 1 x 100 1 x10°
Pm-147 1 <104 1x107 Eu-158 1 x 10! 1 x10°
Pm-148 1 % 10! 1 % 10° Gd-145 1 x 10! 1 x 10°
Pm-148m 1 x 10! 1 x 10° Gd-146° 1 x 10! 1 x 10¢
Pm-149 1 x 10° 1 x 10° Gd-147 1 x 10! 1 x 108
Pm-150 1 x 10! 1 x10° Gd-148 1 x 10! 1 x 104
Pm-151 1 x 100 1x10° Gd-149 1100 1x10°
Sm-141 1 x 10! 1 x 10° Gd-151 1 x 100 1x107
Sm-141m 1 x 10! 1 x 108 Gd-152 1 x 10! 1 x 104
Sm-142 1 x100  1x107 Gd-153 1 x 100 1x 107
Sm-145 1 x 10° 1 %107 Gd-159 1 <100 1x10°
Sm-146 1 % 10! 1% 10° Tb-147 1 x 10! 1 x 10°
Sm-147 1 x 10! 1 x 10¢ Tb-149 1 x 10! 1 x 108
Sm-151 1 x 104 1x108 Tb-150 1 x 10! 1 x 108
Sm-153 1 % 10? 1 % 10° Tb-151 1 x 10! 1 x 10°
Sm-155 1 % 107 1 % 10° Tb-153 1 x100  1x107
Sm-156 1 x 10? 1 x 106 Tb-154 1 x 10! 1 x 108
Eu-145 1 x 10! 1 x 10° Tb-155 1 x10°0  1x107
Eu-146 1 x 10! 1 x 10° Tb-156 1 x 10 1 x 10°
Eu-147 1 x 10° 1 % 10° Tb-156m(244¢g) 1x10°0 1x107
Eu-148 1 x 10! 1 x 106 Tb-156m (5 gi) 1 x 1080 1x107
Eu-149 1 x 10? 1 x 107 Tb-157 1 x 104 1x107

Eu-150(342n) 1 x 10! 1 x 106 Tb-158 1 x 10! 1 x 10°
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Nhén Ho-?t do Téngﬁ

e — riéng hoat d§
(Bg/g) (Bg)

Tb-160 1 x 10! 1 x 10°
Tb-161 1 x 10° 1 x 108
Dy-155 1 x 10! 1 x 10°
Dy-157 1 x 10 1 % 10°
Dy-159 1 x 10° 1 x 107
Dy-165 1 x 10° 1 x 106
Dy-166 1 x 10° 1 x 106
Ho-155 1 x 10 1 x 10°
Ho-157 1 x 10 1 x10°
Ho-159 1 x 107 1 x 10¢
Ho-161 1 x 107 1 x 107
Ho-162 1 x 10° 1 x 107
Ho-162m 1 x 10! 1 % 10°
Ho-164 1 x 10° 1 x 106
Ho-164m 1 x 10° 1 x 107
Ho-166 1 x10° 1 x10°
Ho-166m 1 x 10 1 x 108
Ho-167 1 x 10° 1 x 10°
Er-161 1 x 10! 1 x 106
Er-165 1 x 10° 1 x 107
Er-169 1 x10° 1 x 107
Er-171 1 x 10? 1 x 10°
Er-172 1 x 10? 1 x 10°
Tm-162 1 x 10! 1 x 108
Tm-166 1 x 10! 1 x 10°
Tm-167 1 x 10 1 x 10°
Tm-170 1 x 10 1 x 10°
Tm-171 1 x 10¢ 1 x 10%
Tm-172 1 x 10° 1 x 10°

R Hoat d¢ Tong

Nhan s .

shieere riéng hoat do
(Bg/g) (Bq)

Tm-173 1 x 107 1 x 10°
Tm-175 1 x 10! 1 x 10°
Yb-162 1 x 107 1 x 107
Yb-166 1 x 107 1 x 107
Yb-167 1 x 10° 1 x 108
Yb-169 1 x 107 1 x 107
Yb-175 1 x10° 1 x 107
Yb-177 1 x 107 1 x 10°
Yb-178 1 x 107 1 x 10°
Lu-169 1 x 10! 1 x 108
Lu-170 1 x 10! 1 x 108
Lu-171 1 = 10 1 x 10°
Lu-172 1 x 10! 1 x 10°
Lu-173 1 x 10° 1 x 107
Lu-174 1 x 10° 1 x 107
Lu-174m 1 x 107 1 x 107
Lu-176 1 x 107 1 x 10°
Lu-176m 1 % 10° 1 x 10°
Lu-177 1 x 107 1 x 107
Lu-177m 1 x 10! 1 x 108
Lu-178 1 x 10° 1 x10°
Lu-178m 1 x 10! 1 x 10°
Lu-179 1 x 107 1 x 10°
Hf-170 1 x 107 1 x 108
Hf-172° 1 x 10 1 x 10°
Hf-173 1 x 107 1 x10°
Hf-175 1 x 10 1 x 106
Hf-177m 1 x 10! 1 x 10°
Hf-178m 1 x 10 1 x 10°

e
¢

b~ A B
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Nhin Hoatdd  Tong X Hoatdé  Téng
v n Nhin on n

phéng riéng hoat do phéng xa riéng hoat dd

xa (Bq/g) (Bqg) ' (Bg/g) (Bq)

Hf-179m 1 x 10 1 x 10° W-187 1 x 10? 1 x 105
Hf-180m 1 x 10! 1 x 108 W-188: 1 x 10? 1 x 10
Hf-181 1 x 10! 1 x 108 Re-177 1 x 10! 1 x 108
Hf-182 1 x 10? 1 x 108 Re-178 1 x 10! 1 x 10°
Hf-182m 1 x 10 1 x 10° Re-181 1 x 10! 1 % 10°
Hf-183 1 x 10! 1 x 108 Re-182 (64 gi) 1 x 10! 1 x 108
Hf-184 1 x 102 1 x 10° Re-182 (12,7 gi) 1x 10 1 x 10%
Ta-172 1 x 10 1 x 10° Re-184 1 x 10! 1 x 10°
Ta-173 1 x 10 1 x 10° Re-184m 1 x 10? 1 x 10°
Ta-174 1 x 10! 1 x 108 Re-186 1 x 108 1 x 10%
Ta-175 1 x 10! 1 x 108 Re-186m 1 x 10° 1 x 107
Ta-176 1 x 10 1 x 10° Re-187 1 x 10° 1 x10°
Ta-177 1 x 10? 1 x 107 Re-188 1 x 10? 1 x 10°
Ta-178 1 x 10! 1 x 108 Re-188m 1 x 10? 1 x 107
Ta-179 1 x10° 1 x 107 Re-189° 1 x 10? 1 x 108
Ta-180 1 x 10! 1 x 108 Os-180 1 x 10? 1 %107
Ta-180m 1 x 10° 1 x 107 Os-181 1 x 10! 1 x 10°
Ta-182 1= 10 1 x10* Oc-182 1 x 107 1 x 10°
Ta-182m 1 x 10? 1 x 108 Os-185 1 x 10! 1 x 108
Ta-183 1 x 102 1 x 108 Os-189m 1 x 10¢ 1 x 107
Ta-184 1 x 10 1 x 10° Os-191 1 x 102 1 x 107
Ta-185 1 x 10? 1 x 10° Os-191m 1x10° 1 x 107
Ta-186 1 x 10! 1 <108 Os-193 1 x 10? 1 x 108
W-176 1 x 102 1 x 10° Os-1942 1 x 10? 1 x 109
W-177 1 x 10 1 x 10° Ir-182 1 x 10 1 x 10°
W-178a 1 x 10 1 x 10° Ir-184 1 x 10 1 x 10°
W-179 1 x 102 1 x 107 Ir-185 1 x 10! 1 x 108
W-181 1 x10° 1 x 107 Ir-186 (15,8 gi) 1 x 10! 1 x 108
W-185 1 x 10 1 x 107 Ir-186 (1,75 g1) 1 x 10 1 x 108
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Nhan Hoat do Tt:mg
phéng xa riéng hoat do
© (Bqlg) (Bg)

Ir-187 1 x 10° 1 x 108
Ir-188 1 x 10! 1 x 108
Ir-1892 1 x 10° 1 x 107
Ir-190 1 % 10! 1 x 10°
Ir-190m (3,1 gi) 1 x 10 1 x 10¢
I-190m (1,2 gi) 1 = 104 1 x 107
Ir-192 1 x 10! 1 x 10#
Ir-192m 1 x 107 1 x 107
Ir-193m 1 = 10* 1 x 107
Ir-194 1 x 10° 1 x 10°
Ir-194m 1 x 10! 1 x 108
Ir-195 1 x 107 1 x 108
Ir-195m 1 x 107 1 x 10%
Pt-186 1 x 10! 1 x 106
Pt-188° 1 x 10! 1 x 108
Pt-189 1 x 10° 1 x 106
Pt-191 1 x 107 1 x 108
Pt-193 1 x10* 1 x 107
Pt-193m 1 x 10° 1 x 107
Pt-195m 1 x 10° 1 x 106
Pt-197 1 x 10° 1 x 10°
Pt-197m 1 x 107 1 x 108
Pt-199 1 x 10° 1 x 108
Pt-200 1 x 10° 1 x 108
Au-193 1 x 107 1 x 107
Au-194 1 x 10! 1 x 108
Au-195 1 x 10° 1 x 107
Au-198 1 x 107 1 x 108
Au-198m 1 x 10! 1 x 106

. Hoat dé Tong
plfji:agnxa riéng hoat dd
" (Bq/y) (Bq)
Au-199 1 x 107 1 x 10°
Au-200 I x 107 1 x 109
Au-200m 1 x 10! 1 x 108
Au-201 1 x 10* 1 x 10°
Hg-193 I x 10° 1 x 10°
Hg-193m 1 x 10! 1 x 108
Hg-194¢ 1 x 10! 1 x 10°
Hg-195 1 x 10? 1 % 10°
Hg-195m* 1 x 107 1 x10°
Hg-197 1 x10? 1 x 107
Hg-197m 1 x 107 1 x 108
Hg-199m I x 10* 1 x10°
Hg-203 1 x 10° 1 x 10°
TI1-194 1 x 10 1 x 10°
Tl-194m 1 x 10! 1 x 108
TI-195 1 x 10! 1 x 108
TI-197 1 x10* 1 x10°
TI1-198 1 % 10! 1 x 10°
TI-198m 1 x 10! 1 x 108
TI-199 1 x 10? 1 x 10°
T1-200 1 % 10! 1 x 10°
T1-201 1 % 10% 1> 10°
T1-202 1 x 10? 1 x 10¢
T1-204 1 x 10¢ 1 x 10¢
Pb-195m 1 x 10 1 x 10°
Pb-198 1 % 10? 1 x 10°
Pb-199 1 x 10! 1 x 106
Pb-200 1 x 107 1 x 108
Pb-201 1 x 10! 1 x 10°
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Nhién l-lct?t do T(:mgﬁ

phéng xa rieng hoat do
(Bq/g) (Bq)

Pb-202 1 x 10° I x 108
Pb-202m 1 x 10! | x 108
Pb-203 1 x 10? I x 106
Pb-205 1 x 10  x 107
Pb-209 1 x 10° l x 10°
Pb-210¢ 1 x 10! I x 104
Pb-211 1 x 107 1 x 108
Pb-212° 1 x 10 | x 10°
Pb-214 1 x 10° | x 10°
Bi-200 1 x 10! I x 108
Bi-201 1 x 10! 1 x 106
Bi-202 1 x 10! l x 10°
Bi-203 1 x 10! l x 10°
Bi-205 1 x 10! 1 x 108
Bi-206 1 x 10! I x 107
Bi-207 1 x 10! 1 x 108
Bi-210 1 x 10° 1 x 10°
Bi-210m® 1 x 10 | x 10°
Bi-212¢ 1 x 10! 1 x 10°
Bi-213 1 x 10? 1 x 106
Bi-214 1 x 10" | x 10°
Po-203 1 x 10!  x 10°
Po-205 1 x 10! 1 x 106
Po-206 1 x 10! 1 x 108
Po-207 1 x 10 1 x 10°
Po-208 1 x 10! 1 x 10
Po-209 1 x 10! I x 10¢
Po-210 1 x 10! | x 10°
At-207 1 x 10! 1 x 106

Nhén H(?t do Tfingn

- riéng hoat do
" (Bqle)  (Bq)

At-211 1 x 108 1 x 107
Fr-222 1 x 10° 1 x 10°
Fr-223 1 x 107 1 x 10°
Rn-220* 1 x 10° 1 x 107
Rn-222¢ 1 x 10' 1 x 10
Ra-223¢ 1 x 107 I x 10°
Ra-224¢ 1 x 10! 1 x 10°
Ra-225 1 x 107 1 x 10°
Ra-226* 1 x 10' 1 x 10
Ra-227 1 x 10° 1 x 10°
Ra-228¢ 1 x 10! 1 x 10°
Ac-224 1 x 107 1 x 10°
Ac-225* 1 % 10 1 x 10°
Ac-226 1 x 10° 1 x 10°
Ac-227¢ 1 x 10! 1 x 10°
Ac-228 1 x 10! 1 x 106
Th-226* 1 x 10° 1 x 107
Th-227 1 x 10 1 x 107
Th-228¢ 1 x 10° 1 x 104
Th-229¢ 1 x 10° 1 x 10°
Th-230 1 x10° 1 x 10*
Th-231 1 x 10° 1 x 107
Th-232 1 x 10! 1 x 10*
Th-234¢ 1 x10° 1 x 10°
Pa-227 1 x 10' l x 10°
Pa-228 1 x 10 1 x 10°
Pa-230 1 x 10! 1 x 106
Pa-231 1 x 10° 1 x 103
Pa-232 1 x 10! 1 x 10¢

e
¢

b~ A B
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Nhin Ho.?t dé Tt’"ingA

phéng xa riéng hoat d§
(Bg/g) (Bq)

Pa-233 1 x 10 1 x 107
Pa-234 1 x 10 1 x 10°
U-230¢ 1 x 10! 1 x10°
U-231 1 x 10? 1 x 107
U-232¢ 1 x 10° 1 x10°
U-233 1 x 10 1 x10*
U-234 1 x 10! 1 x 10
U-235° 1 x 10! 1 x 104
U-236 1 x 10! 1 x10*
U-237 1 x 10? 1 x10°
U-238: 1 x 10! 1 x 10
U-239 1 x 10? 1 x 108
U-240 1 x10° 1 x 107
U-240° 1 x 10 1 x10°
Np-232 I x10"  1x 108
Np-233 1 x 10? 1 x 107
Np-234 1 x 10! 1 x 10¢
Np-235 1 x10° 1 x 107
Np-236 1 x 10? 1 x 10°
(1,15.10° n)
Np-236 1 x 10° 1 x 107
(22,5 gi)
Np-2372 1 x 10° 1 x10°
Np-238 1 x 10? 1 x 108
Np-239 1 x 10 1 x 107
Np-240 1 x 10 1 x 10°
Pu-234 1 x 10? 1 x 107
Pu-235 1 x 107 1 x 107
Pu-236 1 x 10 1 x 10*

Nhan H(?t dé Tfing‘
phéng xa riéng hoat dj
(Bq/g) (Bg)

Pu-237 1 x10° 1 x 107
Pu-238 1 x 10° 1x10*
Pu-239 1 x 10° 1 x 10
Pu-240 1 x10° 1 x10°
Pu-241 1 x 10? 1 x10°
Pu-242 1 x10° 1 x 10*
Pu-243 1 x 1P 1 x 107
Pu-244 1 x 10° 1 x 104
Pu-245 1 x 107 1 x10°
Pu-246 1 x 107 1 x10°
Am-237 1 x 107 1 x 10¢
Am-238 1 x 10! 1 x 106
Am-239 1 x 10° 1 x 10¢
Am-240 1 x 10 1 x10°
Am-241 1 x10° 1 x 104
Am-242 1 x 10° 1 x 106
Am-242m? 1 x 10° 1 x 104
Am-243* 1 x10° 1x10°
Am-244 1 x 10 1 x10°
Am-244m 1 x 10¢ 1 x107
Am-245 1 x 10° 1 x 10¢
Am-246 1 x 10! 1 x10°
Am-246m 1 x 10 1 x 10°
Cm-238 1 x 107 1 %107
Cm-240 1 x 10 1 x 10°
Cm-241 1 x 10 1 x 10°
Cm-242 1 x 107 I x 10°
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Hoat d6 Téng Hoat d6 Tong

Nhéan o R Nhén o .

phéng xa riéng hoat d¢ phéng xa riéng hoat dé
(Bq/g) (Bg) (Bq/g) (Bg)

Cm-243 1 x 10° 1 x 104 Cf-250 1 x 10 1 x 10°
Cm-244 1 x 10 | Cf-251 1 x10° 1 x 10°
Cm-245 1 =< 10° 1 x10° Cf-252 1 x10 1 x 10
Cm-246 1 x 10° 1 x 107 Cf-253 1 x10° 1 x10°
Cm-247 1 x 10° 1 x 104 Cf-254 1 x10° 1 x 103
Cm-248 1 x10° 1 x 107 Es-250 1 x 107 1 x 10°
Cm-249 1 x 10° 1 x 106 Es-251 1 x 10 1 x 107
Cm-250 1x 10! 1 < 10° Es-253 1 x10° 1 x 10°
Bk-245 1 x10° 1 x 10° Es-254 1 x 10! 1 x 10°
Bk-246 1 x 10 1 x 106 Es-254m 1 x 10 1 x 108
Bk-247 1 x10° 1 x 10° Fm-252 1 x10° 1 x 10°
Bk-249 1 x 10° 1 x 106 Fm-253 1 x 10 1 x 10¢
Bk-250 1 x 10! 1 x 108 Fm-254 1 x 10 1 x 107
Cf-244 1 x 108 1 x 107 Fm-255 1 x10° 1 x 10°
Cf-246 1 x 10° 1 x 108 Fm-257 1 x 10! 1 x 10°
Cf-248 1 x 10 1 x 10 Md-257 1 x10° 1 x 107
Cf-249 1 x 10° 1 x10° Md-258 1 x 102 1 x 108

Chii thich

Gié tri ghi trong d4u ngoic don la chu ky ban ra ciia nhan phéng xa, vi du (22,5 gi)
co nghia la (T, ,= 22,5 gio).

gi: Gio ng: Ngay th: Thang n: Nam

* Hat nhan me ma sy dong gop lidu cuia cac con chau cia nd da duge xem xét
khi tinh liéu, do vy khi xac dinh diéu kién mién trir s& chi cin xem xét d6i véi hat
nhan me.

Danh sach cac hat nhan me va con chau ciia né khi ap dung diéu kién nay dwoc
cho dud day:
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Ge-68
Rb-83
Sr-82
Sr-90
Y-87
Zr-93
Zr-97
Ru-106
Ag-108m
Sn-121m
Sn-126
Xe-122
Cs-137
Ba-140
Ce-134
Ce-144
Gd-146
Hf-172
W-178
W-188
Re-189
Ir-189
Pt-188
Hg-194
Hg-195m
Pb-210
Pb-212

Bi-210m
Bi-212

Ga-68

Kr-83m

Rb-82

Y-90

Sr-87m

Nb-93m

Nb-97

Rh-106

Ag-108

Sn-121 (0.776)
Sb-126m

I-122

Ba-137m

La-140

La-134

Pr-144

Eu-146

Lu-172

Ta-178

Re-188

Os-189m (0.241)
0s-189m

Ir-188

Au-194

Hg-195 (0.542)
Bi-210, Po-210
Bi-212, T1-208 (0.36),
Po-212 (0.64)
T1-206

T1-208 (0.36), Po-212 (0.64)

Rn-220
Rn-222
Ra-223

Ra-224
Ra-226

Ra-228
Ac-225

Ac-227
Th-226
Th-228

Th-229

Th-234
U-230
U-232

U-235
U-238
U-240
Np-237
Am-242m
Am-243

Po-216
Po-218, Pb-214, Bi-214, Po-214

Rn-219, Po-215, Pb-211, Bi-211,
TI-207

Rn-220, Po-216, Pb-212, Bi-212,
T1-208 (0.36), Po-212 (0.64)

Rn-222, Po-218, Pb-214, Bi-214,

Po-214, Pb-210, Bi-210, Po-210
Ac-228

Fr-221, At-217, Bi-213,

Po-213 (0.978), TI-209 (0.0216),
Pb-209 (0.978)

Fr-223 (0.013R)

Ra-222, Rn-218, Po-214
Ra-224, Rn-220, Po-216,
Pb-212, Bi-212,T1-208 (0.36),
Po-212 (0.64)

Ra-225, Ac-225, Fr-221, At-217,
Bi-213, Po-213, Pb-209
Pa-234m

Th-226, Ra-222, Rn-218, Po-214

Th-228, Ra-224, Rn-220,
Po-216, Pb-212, Bi-212, T1-208
(0.36), Po-212 (0.64)

Th-231

Th-234, Pa-234m

Np-240m

Pa-233

Am-242

Np-239

172

J 280

o

=g
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Phu luc I1
MUC MIEN TRU KHAI BAO, CAP GIAY PHEP POI VOI CHAT
PHONG XA CHUA NHAN PHONG XA NHAN TAO,
CO KHOI LUQNG LON HON MOT TAN

Nhan Hoat do Nhan Hoat d¢
phoéng xa riéng (Bq/g) phéng xa riéng (Bg/g)
H-3 1 x 107 Mn-54 I x 10"
Be-7 1 x 10 Mn-56 1 x 10!
C-14 1 x 10° Fe-52¢ 1 x 10!
F-18 1 x 10 Fe-55 1 x10°
Na-22 1 x 10" Fe-59 I x 10°
Na-24 1 x 10° Co-55 1 x 10!
Si-31 1 x 10° Co-56 1 x 10!
P-32 1 x 10 Co-57 1 x 10°
P-33 1 x 10° Co-58 1 x 10°
S-35 1 x 107 Co-58m 1 x 10
Cl-36 1 x 10° Co-60 1 x 10!
Cl-38 1 x 10! Co-60m 1 x10°
K-42 1 x 107 Co-61 1 x 10
K-43 1 x 10! Co-62m 1 x 10
Ca-45 1 x 10 Ni-59 1 x 107
Ca-47 1 x 10 Ni-63 1 x 107
Sc-46 1 x 10! Ni-65 1 x 10
Sc-47 1 x 10?7 Cu-64 1 x 10
Sc-48 1 x 10° Zn-65 1 x 10!
V-48 1 x 100 Zn-69 1 x10°
Cr-51 1 x 102 Zn-69m? 1 x10'
Mn-51 1 x 10 Ga-72 1 x 10
Mn-52 1 x 10° Ge-71 1 x 104
Mn-52m 1 x 10 As-73 1 x 10

Mn-53 1 x 10 As-74 1 x 10!
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Nhin Hoat dé
phéng xa riéng (Bg/g)

As-76 1 x 10!
As-77 1 x10°
Se-75 1 x 10°
Br-82 1 x10°
Rb-86 1 x 10°
Sr-85 1 x10°
Sr-85m 1 x 10?
Sr-87m 1 x 107
Sr-89 1 x10°
Sr-90° 1 x10°
Sr-91° 1 x 10!
Sr-92 1 x 10!
Y-90 1 x 10
Y-91 1 x 102
Y-91m 1 % 102
Y-92 1 x 107
Y-93 1 x10?
Zr-93 1 x 10!
Zr-95° 1 % 10°
Zr-97° 1 x 10
Nb-93m 1 x 10!
Nb-94 1 x 10
Nb-95 1 x 10°
Nb-972 1 x 10!
Nb-98 1 x10'
Mo-90 1 x 10!
Mo-93 1 x 10

Nhan Hoat d¢
phoéng xa riéng (Bq/g)

Mo-99° 1x 10
Mo-1012 1 x 10
Tc-96 1 x 10°
Tc-96m 1 x10°
Tc-97 1 x 10!
Tc-97m 1 x10°
Tc-99 1 x 10°
Tc-99m 1 x 10?
Ru-97 1x 10
Ru-103? 1 x 10°
Ru-1052 1 %10
Ru-106° 1 x 10
Rh-103m 1 x 10
Rh-105 1 x 10
Pd-1032 1 x10°
Pd-1092 1 x 10?
Ag-105 1 x 10°
Ag-110m? 1 x107!
Ag-111 1 x 107
Cd-109° 1 % 10°
Cd-1152 1 x 10!
Cd-115m* 1 x 102
In-111 1 x 10!
In-113m 1 x 102
In-114m* 1 x 10
In-115m 1 x 102
Sn-1132 1 x 10°
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Nhén Hoat do
phong xa riéng (Bq/g)

Sn-125 1 x 10
Sb-122 I x 10!
Sb-124 I x 10°
Sb-125¢ 1 x 10!
Te-123m I x 109
Te-125m 1 x 10°
Te-127 l x 10°
Te-127m® I x 10!
Te-129 1 x 10°
Te-129m? 1 x 10!
Te-131 1 x 10?
Te-131m* | x 10
Te-132¢ | x 10°
Te-133 1 x 10
Te-133m 1 x 10!
Te-134 1 x 10!
[1-123 1 x 10°
I-125 1 x 10?
I-126 1 x 10
[-129 1 x 107
I-130 I x 10
[-131 1 x 10
[-132 | x 10!
[-133  x 10!
I-134 I x 10
I-135 I x 10!
Cs-129 I x 10!

Nhén Hoat d§
phong xa riéng (Bq/g)

Cs-131 1 x10°
Cs-132 1 x 10!
Cs-134 I x 10!
Cs-134m 1 x10°
Cs-135 1 x 107
Cs-136 1 x 10°
Cs-137° 1 x 10"
Cs-138 1 x 10!
Ba-131 1 x 10
Ba-140 1 x 100
La-140 1 x 10°
Ce-139 1 x 10°
Ce-141 1 x 107
Ce-143 1 x 10!
Ce-144 1 x 10!
Pr-142 1 x 107
Pr-143 1 x10°
Nd-147 1 x 10°
Nd-149 1 x 107
Pm-147 1 x 10°
Pm-149 1 x10°
Sm-151 1 x10°
Sm-153 1 x 10?
Eu-152 I x 10!
Eu-152m 1 x 10*
Eu-154 1 x 10!
Eu-155 1 % 10°

09595
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Nhan Hoat do
phéng xa riéng (Bq/g)

Gd-153 1 x 10
Gd-159 1 x 10?
Tb-160 1 x10°
Dy-165 1 x10°
Dy-166 1 x 107
Ho-166 1 x 10°
Er-169 1 x 10°
Er-171 1 x 102
Tm-170 1 x 10
Tm-171 1 x10°
Yb-175 1 x 10
Lu-177 1 x 10
Hf-181 1 x 10°
Ta-182 1 x 10"
W-181 1 x 10!
W-185 1 x10°
W-187 1 x 10!
Re-186 1 x10°
Re-188 1 x 107
Os-185 1 x10°
Os-191 1 x 10?
Os-191m 1 x10°
Os-193 1 x 10?
Ir-190 1 x 10°
Ir-192 1 x 10°
Ir-194 1 x 10?
Pt-191 1 x 10!

Nhéan Hoat do
phéng xa riéng (Bg/g)

Pt-193m 1x10°
Pt-197 I x108
Pt-197m 1 x 10
Au-198 1 x 10!
Au-199 1 x 10
Hg-197 1 x 10
Hg-197m 1 x 107
Hg-203 1 x 10
TI-200 1 x 10!
TI-201 1 x 10
T1-202 1 x 10
TI-204 1 x10°
Pb-203 1 x 10!
Bi-206 1 x 10°
Bi-207 1 x 10!
Po-203 1 x 10!
Po-205 1 x 10
Po-207 1 x 10
At-211 1x10°
Ra-225 1 x 10
Ra-227 1 x 107
Th-226 1 x10°
Th-229 1 x 10!
Pa-230 1 x 10
Pa-233 1 x 10
U-230° 1 x 10!
u-231* 1 x 10
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Nhin Hoat d¢ Nhan Hoat do
phéng xa riéng (Bq/g) phéng xa riéng (Bqg/g)
U-232¢ 1 x 107! Am-243* 1 x 10
U-233 1 x 10° Cm-242 1 x 10!
U-236 1 x 10! Cm-243 1 x 10°
U-237 1 x10° Cm-244 1 x10°
U-239 1 x 10? Cm-245 1 x 10!
U-240¢ 1 x 107 Cm-246 1 x 10"
Np-237* 1 x 10° Cm-247* 1 x 10!
Np-239 1 x 10? Cm-248 1 x 10!
Np-240 1 x 10! Bk-249 1 x10°
Pu-234 1 x 10? Cf-246 1 x10°
Pu-235 1 x 10 Cf-248 1 x10°
Pu-236 1 x 10° Cf-249 1 x 10!
Pu-237 1 x 10% Cf-250 1 x 10°
Pu-238 1 x 10" Cf-251 1 x 10"
Pu-239 1 x 10! Cf-252 1 x10°
Pu-240 1 x 10! Cf-253 1 x 107
Pu-241 1 x 10' Cf-254 1 x 10"
Pu-242 1 x 10! Es-253 1 x 107
Pu-243 1 x10° Es-254° 1 x 10"
Pu-244* 1 x 10! Es-254m* 1 x 10!
Am-241 1 x 10! Fm-254 1 x10¢
Am-242 1 x10° Fm-255 1 x10°
Am-242m® 1 x 10"
Cha thich

* Hat nhan me ma su dong gop liéu cua cac con chau cua no da duge xem xet
khi tinh liéu, do vay khi xac dinh dicu ki¢n mién trir s& chi can xem xét d6i vai hat
nhan me.
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Danh sach cac hat nhan me va con chau ciia n6 khi ap dung diéu kién nay duoc

cho dudi day:

Fe-52
Zn-69m
Sr-90
Sr-91
Zr-95
Zr-97
Nb-97
Mo-99
Mo-101
Ru-103
Ru-105
Ru-106
Pd-103
Pd-109
Ag-110m
Cd-109
Cd-115
Cd-115m
In-114m

Mn-52m
Zn-69
Y-90
Y-91m
Nb-95

Nb-97m, Nb-97

Nb-97m
Tc-99m
Te-101
Rh-103m
Rh-105m
Rh-106
Rh-103m
Ag-109m
Ag-110
Ag-109m
In-115m
In-115m
In-114

Sn-113
Sb-125
Te-127m
Te-129m
Te-131m
Tel32
Cs-137
Ce-144
U-232sec

U-240
Np237
Pu-244
Am-242m
Am-243
Cm-247
Es-254
Es-254m

In-113m

Te-125m

Te-127

Te-129

Te-131

I-132

Ba-137m

Pr-144, Pr-144m

Th-228, Ra-224, Rn-220,
Po-216, Pb-212, Bi-212, T1-208
Np-240m, Np-240
Pa-233

U-240, Np-240m, Np-240
Np-238

Np-239

Pu-243

Bk-250

Fm-254
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