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BQ KHOA HQC VA CONG HOA XA HOI CHU NGHIA VIET NAM
CONG NGHE Doc 1ap - Tw do - Hanh phiic
Sb: 24/2010/TT-BKHCN Ha Noi, ngay 29 thang 12 nam 2010
THONG TU

Ban hanh va thye hién “Quy chuan ky thuit quoc gia vé
An toan birc xa - Phan nhém va phén loai ngudn phéng xa”

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

Can ctr Luat Tiéu chuan va quy chuan k¥ thuat ngay 29 thang 6 nam 2006 va
Nghi dinh sé 127/2007/NB-CP ngay 01 thang 8 nam 2007 cta Chinh phu quy dinh
chi tiét thi hanh mot s6 diéu cuia Luat Tiéu chuan va quy chuan ky thuat;

Can ctr Nghi dinh s6 28/2008/ND-CP ngay 14 thang 3 nam 2008 cta Chinh pht
quy dinh churc nang, nhiém vy, quyén han va co ciu to chtrc ctia B6 Khoa hoc va
Cong nghé;

Xét dé nghi cua Cuc trudéng Cuc An toan birc xa va hat nhan,

B6 truong Bo Khoa hoc va Cong nghé¢ quy dinh:

Piéu 1. Ban hanh kém theo Thong tu nay “Quy chuén k¥ thuat qudc gia vé An
toan burc xa - Phan nhom va phan loai ngudn phong xa”.

Piéu 2. Thong tu nay c6 hiéu luc thi hanh sau 45 ngay, ké tir ngay ky ban hanh
va bai bo Quyét dinh sd 17/2007/QD-BKHCN ngay 31 thang 8 nam 2007 cua Bo
truong Bo Khoa hoc va Cong nghé vé viée ban hanh quy dinh phan nhém ngudn
phong xa theo yéu cau bao dam an ninh.

Piéu 3. Cuc truong Cuc An toan burc xa va hat nhan, Thu trudng céc co quan, to
chtrc va ca nhan c6 li€n quan chiu trach nhi€m thi hanh Thong tu nay.

Trong qua trinh thyc hién, néu co vuong méc, cac co quan, td chirc, ca nhan kip
thoi phan anh vé Bo Khoa hoc va Cong nghé dé nghién ctru, stra doi, bo sung./.

KT. BQ TRUONG
THU TRUONG

Lé Dinh Tién
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QCVN 6: 2010/BKHCN

QUY CHUAN KY THUAT QUOC GIA
VE AN TOAN BUC XA - PHAN NHOM VA
PHAN LOAI NGUON PHONG XA
National technical regulation on radiation protection -
Categorization and classification of radioactive sources

Loi noi dau

QCVN 6: 2010/ BKHCN do Cuc An toan birc xa va hat nhan bién soan, B
Khoa hoc va Cong nghé ban hanh theo Thong tu s6 24/2010/TT-BKHCN ngay 29
thang 12 nam 2010.
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QUY CHUAN KY THUAT QUOC GIA
VE AN TOAN BUC XA - PHAN NHOM VA
PHAN LOAI NGUON PHONG XA
National technical regulation on radiation protection -
Categorization and classification of radioactive sources

1. Quy dinh chung

1.1. Pham vi diéu chinh

1.1.1. Quy chuan nay quy dinh vé phan nhoém va phén loai ngudn phong xa.

1.1.2. Quy chuén nay khéng quy dinh viéc phan nhom va phan loai ngudn phong
xa trong hoat dong quan 1y chat thai phong xa.

1.2. Poi twong ap dung

Quy chuén nay ap dung dbi véi to chire, ca nhan c6 ngudn phong xa hoic tién
hanh céac hoat dong lién quan t61 ngudn phong xa.

2. Quy dinh ky thuat

2.1. Phian nhém nguon phéng xa

2.1.1. Céc ngudn phong xa duge phan nhom cin cr vao hoat d6 cua ngudn
phoéng xa, dac trung nguy hiém cia dong vi phdng xa ctia ngudon phong xa va tinh
hudng str dung ngudén phong xa. Cac nguon phong xa dugc phan thanh ndm nhom
ttr 1 dén 5 theo cach phan nhom quy dinh tai diém 2.1.2 hodc diém 2.1.3.

2.1.2. B6i v6i ngudn phong xa dung trong cac cong viée birc xa thong thudng,
cach phan nhom can ctr theo quy dinh tai Phu luc I ciia Quy chuan nay.

2.1.3. Bdi v6i ngudn phong xa khong duoc liét ké trong Phu luc I cia Quy chuin
nay, cach phan nhom can cr vao gia tri dugc goi 1a ty so6 hoat do phong xa xac dinh
theo hudng dan tai khoan 2.2, cu thé nhu sau:

2.1.3.1. Nhém 1 bao gdm ngudn phéng xa hodc tip hop ngudn phéng xa cé ty
s0 hoat d0 phong xa 16n hon hoac bang 1000.

2.1.3.2. Nhém 2 bao gdm ngudn phong xa hodc tip hop ngudn phéng xa cé ty
s0 hoat d0 phong xa 16n hon hoac bang 10 va nhé hon 1000.

2.1.3.3. Nhém 3 bao gdm ngudn phong xa hodc tip hop ngudn phong xa cé ty
s0 hoat d0 phong xa 16n hon hoac bang 1 va nhé hon 10.

2.1.3.4. Nhém 4 bao gdm ngudn phong xa hodc tap hop ngudn phéng xa cé ty
s0 hoat d0 phong xa 16n hon hoac bang 0,01 va nho hon 1.
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2.1.3.5. Nhém 5 bao gdm ngudn phéng xa hodc tap hop ngudn phéng xa cé ty
s6 hoat do phong xa nho hon 0,01.

2.1.4. Tap hop ngudn phong xa 1a tdp hop gdm nhiéu ngudn phéng xa don 1é
duoc st dung dong thoi trong mot thiét bi; duoc luu gitr trong mét kho; duge van
chuyén, xuat nhdp khau trong mot chuyén hang; c¢6 tai mdt noi san xuat, ché bién
chat phong xa.

2.2. Ty sb hoat d phong xa

Ty s6 hoat do phong xa dugc xac dinh nhu sau:

2.2.1. Béi véi mot ngudn phong xa don 1é:

, A
Ty s6 hoat 46 phong xa = D

Trong do:

- A 1a hoat d6 ctia ngudn phong xa tai thoi diém xem xét, tinh bang TBq.

- D 1a gia tri dic trung cho mirc d6 nguy hiém cua dong vi phong xa clia ngudn
phéng xa, tinh bang TBq. Gia tri D dugc quy dinh tai Phu luc II cia Quy chuan nay.

2.2.2. Dbi véi tap hop ngudn phong xa:

y 5 0 0 ZAZ n
Ty s6 hoat d¢ phong xa = ZD—

Trong do:

- n 1a s6 ddng vi phong xa co trong tap hop ngudn phong xa.

-4, 1ahoat do cua nguodn phong xa don 1é i lam tir d6ng vi phong xa n trong tap
hop nguon phong xa dang xem xét, tinh bang TBq.

- D la gia tr1 D dac trung cho marc d nguy hiém ctia déng vi phong xa n, tinh
bang TBq. Gia tri D dugc quy dinh tai Phu luc II cua Quy chuan nay.

2.3. Phan loai ngudn phéng xa

2.3.1. Nguén phoéng xa dugc phan thanh ba loai bao gém loai ¢6 muc do nguy
hiém trén trung binh, loai c6 mirc d§ nguy hi€ém trung binh va loai c6 mtrc d§ nguy
hiém dudi trung binh theo quy dinh tai cac diém 2.3.2, 2.3.3 va 2.3.4.

2.3.2. Ngudn phoéng xa loai ¢6 mic dd nguy hiém trén trung binh bao gdm
ngudn thudc nhém 1 va nhém 2 quy dinh tai khoan 2.1.

2.3.3. Ngudn phong xa loai ¢6 mirc 6 nguy hiém trung binh bao gdm ngudn
thudc nhom 3 quy dinh tai khoan 2.1.
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2.3.4. Nguon phéng xa loai ¢c6 muc d6 nguy hiém dudi trung binh bao gdém
nguodn thuéc nhom 4 va nhém 5 quy dinh tai khoan 2.1.

3. Quy dinh vé quan Iy va to chirc thuc hién

3.1. T6 chirc, c4 nhan c6 ngudn phong xa hodc tién hanh cac hoat dong lién quan
t61 ngudn phong xa phai ap dung cac quy dinh cta Quy chuan k§y thuat nay dé xac
dinh nhom, loai cua nguén phoéng xa lam can cu thuc hién cac quy dinh phap luat vé
bdo dam an toan, an ninh twong ing.

3.2. Cuc An toan burc xa va hat nhan c6 trach nhiém huéng dan va kiém tra viéc
thie hién Quy chuan k¥ thuét nay./.
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Phu luc I
PHAN NHOM DPOI VOI NGUON PHONG XA
DUNG TRONG CAC CONG VIEC BUC XA THONG THUONG

Nguén Détng Vil Hoat :i@ (TBq) '

phong xa | Téi thiéu | Pién hinh | Téi da
Nhém 1

Ngudn dung trong thiét bi phat| Sr-90 | 3.3x 10> | 7.4x 10> | 2,5 x 10*

nhiét di¢n phéng xa (RTG) CPu238 | 1,0x10° | 1,0x10' | 1,0x 10"

Ngudn dung trong thiét bi chiéu| Co-60 1,9x10% | 1,5x10° | 5,6 x 10°

xa khir tring, xi Iy vatliéu | cg.137 | 1,9%102 | 1,1x10° | 1,9x 105

Ngudn dung trong thiét bi chiéu| Cs-137 | 9.3x 10" | 5,6x 10> | 1,6 x 10°

xa gamma tir che chan  Co-60 | 56x10' | 93x10° | 1,9x 10°

Nguédn dung trong thiét bi chiéu| Cs-137 | 3,7x10' | 2,6 x 10> | 4,4 x 10

Xa gamma tu che chén dé Chiéu Co-60 56x 10! 89 x 10! 1.1 x 102
Xa mau/mo

Ngudn dung trong thiét bi xa tri| Co-60 | 1,5x 10> | 2,6 x 10> | 3,7 x 10?
tor xa da chum tia (dao gamma)

Ngudn xa tri tir xa Co-60 3,7x 10" | 1,5x10%* | 5,6 x 10?

CCs-137 | 19x10' | 1,9x 10 | 5,6x 10"
- |INwm2| | |
Nguén ding trong thiét bi chup| Co-60 | 4,1x 10" | 22x 10° | 7.4 x 10°
anh phéng xa cong nghiép CI-192 | 1,9x 107 | 3,7x10° | 7.4x 100

Ngudn xa tri 4p sat - suat lidu| Co-60 | 1,9x 10" | 3,7x 10" | 7,4 x 10"

cao/trung binh Cs-137 | 1,1x 10" | 1,1 x 10" |3,0 X 10"

Nguén hiéu chuan c6 hoat d6| Co-60 | 2,0x102 | 7.4x 10" | 1,2x 10°

cao Cs-137 [ 56x102 | 2,2x10° | 1,1 x 10?
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Ngudn Bétng il Hoat F@ (TBq) ,
phong xa | Toi thiéu | Dién hinh | Toi da
Nhom 3
Ngudn dimg trong cac may do| Cs-137 | 3,7x102 | 1,9x 107 | 1,9x 10"
muc
 Co-60 | 37x10° | 1,9x 107 | 3,7x 107
Ngudn hiéu chudn c6 hoat do| Am-241 | 1,9x 107 | 3,7x 10" | 7,4x 10"
trung binh Pu-239/Be | 7,4x 102 | 1,1x 10" | 3,7x 10"
Ngudn ding trong thiét b do hat| Cs-137 | 1,1x 10 | 1,1 x 10" | 1,5x 10°
nhén trén bang tai CCf252 | 14x10° | 14x10° | L4x 100
Ngudn ding trong thiét bi do hat| Co-60 | 3,7x 102 | 3,7x 102 | 7,4 x 107
nhan cho 10 cao
Ngudn ding trong thiét bi do hat| Co-60 | 93x 10° | 2,8x 102 | 9,6 x 102
nhén cita tau hit bun Cs-137 | 7,4x10° | 74x 102 | 3,7x 107
Ngudn ding trong thiét b do éng| Cs-137 | 7.4x 102 | 7,4x 102 | 1,9x 107
cuon
Ngudn khoi dong 10 phan tng| Am-241/ | 7.4x 102 | 7,4x 102 | 1,9x 107
nghién ctru Be
Ngudn do dia vat Iy giéng khoan | Am-241/ | 1,9x 102 | 7,4x 10" | 8,5x 10"
Be
s 137 | 37x10% | 74x107 | 7.4x 102
CCf252 | 1,0x10° | 1,1x 107 | 4,1x 107
Ngudn ding trong thiét bi tro| Pu238 | 1,1x 107 | 1,1x 10" |3,0x 107
tim
| Nnéms | | |
Ngudn xa tri 4p sat - sudt lidu| Cs-137 | 3,7x 10 | 1,9x 102 | 2,6 x 102
thép CRa226 | 1,9x10% | 5,6x10% | 1,9x 10°
CL125 | 1,5x10° | 1,5x10° | 1,5x 100
192 | 74x 10 | 1,9x 102 | 2,8x 102
CAw-198 [ 30x10° | 3,0x10° [3,0x10°
CCf252 | 3,1x10° | 3,1x10° | 3,1x10°
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Nguén

Pong vi
phong xa

Ngudn dung trong thiét bi do do
day

muc

Nguén dung trong thiét bi do do
am

Ngudn dung trong thiét bi do mat
do

Ngudn dung trong thiét bi do do
chit/do 4m nén duong

Ngudn dung trong thiét bi do mat
do xuong

Ngudn dung trong thiét bi khir
tinh dién
nhan

Ngudn ding trong thiét bj phan
tich huynh quang tia X

Hoat d¢ (TBq)

T6i thiéu | DPién hinh | Toi da

1,9x10° | 3,7x 102 | 3,7 x 10?2
3,7x10% | 3,7x10° | 74x 107
LIx102 | 22x 102 | 22x 102
74x105 | 1,9%x 10° | 1,9x 107
74x10° | 1,5x 102 | 3,7x 102
44x104 | 22x10° | 44x 107
1,9%x 103 | 22x10° | 2,4 x 10°
1,9x10% | 8,7x10% | 1,9x 102
74x102 | 7,4x102 | 7,4x 102
1,9%x 103 | 1,9x 107 | 3,7x 107
3,0x10% | 3,7x10% | 3,7x 10+
3,0x104 | 1,9x 107 | 3,7x 107
3,7x 105 | 3,7x 104 | 4,1 x 10*
74x10° | 7,4x10° | 1,5x 10+
LIx10° | 2,2x 109 | 2,6 x 10°
74x104 | 7,4% 104 | 7,4x 10*
74x10% | 3,7x102 | 5,6x 102
1,5x10° | 1,9x 102 | 3,0x 102
1,0x10° | 50x10° | 1,0x 102
LIx10° | LIx10° | 4,1x10°
LIx10° | L,Ix10° | 4,1x 107
3,7x102 | 3,7x 102 | 3,7x 10"
3,7x10° | 3,7x10° | 7,4x 107
22x10° | 22x10% | 22x 107
LIx10 | 74x10% | 5,0x 107
LIx10° | 1L1x 10° | 5,6x 107
56x10% | 93x 104 | 1,5x 107
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Ngudn B(Atng il Hoat F@ (TBq) ,

phong xa | Toi thiéu | Dién hinh | Toi da
Ngudn dung trong cac dau do bat| Ni-63 | 1,9x 10* | 3,7x 10* | 7,4x 10
dién tir H3 | 1,9x10° | 93x10° | 1,1x 102
Nguén dung trong thiét bi chéng| Am-241 | 4,8x 10° | 4,8x 107 | 4,8 x 10+
sét CRa226 | 2,6x107 | 1,1x10° |3,0x 10°

COH3 | 74x10° | 74x10° | 74x 107
Ngudn xa trj 4p sat: tim ap mat| Sr90 | 7.4x 10 | 9,3x 10* | 1,5x 10°
va ngudn cay vinh vién sudt li€u| Ry/Rh- 8,1x 106 | 22x10° |22 x 10
thap 106

S Pd-103 | 1L1x10° | 1,1x10° | 1,1 x 107
Ngudn kiém tra thiét bj PET | Ge-68 | 3,7x10° | 1,1x 10% | 3,7x 10+
Nguén ding trong phd ké| Co-57 | 1,9x10% | 1,9x10° |3,7x 107
mossbauer
Biatiti | H3 | LIx10" | 2,6x 107 | 1,1 x 100

Ghi chu:

- TBq: ky hiéu cua Téta Becoren, 1a don vi din xuat ctia Becoren (Bq). Bq 1a
don vi dé do hoat d6 ctia ngudn phong xa va 1 Bq = 1 phan rd/1 gidy. TBq c¢6 quan
hé voi cac don vi do hoat d§ phong xa khac nhu sau:

1 TBq=10"Bq=10°kBq=10° MBq = 10° GBq

Trong do:

kBq 1a ky hi€u cua kil6 Becoren.

MBq la ky hi¢u cua Méga Becoren.

GBq 1a ky hiéu cua Giga Becoren.
1 kCi=10°Ci=10°mCi=10° pCi=37 TBq

Trong do:
kCi 1a ky hiéu cua kilo curi.
mCi la ky hiéu cua mili curi.

uCi l1a ky hi¢u ctia micr6 curi.
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Phu luc II
GIA TRI PAC TRUNG CHO MUC PO NGUY HIEM
CUA PONG VI PHONG XA (D)

Dong vi

Dong vi

phéng xa Gia tri D (TBq) phéng xa Gia tri D (TBq)
S - = S N 2x10° || Sed8 | 2x10°
___________ Be-7 | Ax10° o T4 ) 3x10%
__________ Be-10 | 3x100 | | V48 | 2x10®
___________ Cll | 6ex10® | | V49 | 2x10°
___________ Cl4 J.5x10 v Gl 2x100
__________ NA3 ex10® 1 Mn52 ) 2x107
___________ F-18 | 6x10° | | MnS53 | CL
Lo Na22 ) 3x10° | ] Mn-54 | 8x10°
o Na24 ) 2x10° | L Mn-56 | 4x10°
_________ Mg28 |...2x10° | | Fesz | 2x10%
__________ Al26 | 3x10% ) FeSs | 8x10°
B 2 S 1x10° | | Fe-5d | 6x10°
. 2 N 7x100 L Fe-60 | 6x10°
___________ P32 | Ax100 b Co55 ) 3x107
___________ P33 o |..2x1ee 1| CoS6 | 2x10°
___________ S35 |.ex10n | CeST | 7x100
__________ Cl36 |...2x100 | CoS8 | 7x10%
__________ Cl-38 |...5x10° |\ | Co38m | 7x10%
__________ Ar37 | L | ] Co60 | 3x10°
__________ Ar39 | 3x100 o NSO 1x10°
__________ Ardl | sxlor ) Ni63 ] 6x100
SRS IR = R S Ni-65 | 1x107
o RAz 2x10° |l Cu-64 | 3x10°0
o RAs L 7x10° b Cu-67 | .. 7x1070
__________ Cadl | CL | | Zw65 | 1x107
__________ Cad5 |.1x10° | | Zn69 | 3x100
__________ Cad7 | 6x10° | | Zn:69m | 2x10°
__________ Se-44 | 3x10° | Ga67 | Sx107
__________ Se-46 | 3x10° | Ga68 | 7x10%

Sc-47 7x 10 Ga-72 3x 107




CONG BAO/S6 61 + 62 ngay 19-01-2011 85
Dong vi Gi tri D (TBq) Dong vi Gi tri D (TBq)
phong xa phong xa
__________ Ge-68 | 7x10> | | Y9Im | 1x10'"
__________ Ge-7l | 1x10° | | Y92 | 2x10t
__________ Ge-77 | 6x102 | | Y93 |  6xlo
L AST2 axlo ol Zr88 2x107
__________ As73 | 4x100 | | Zr93 | cL
__________ As74 | 9x102 || 7Zr95 | 4x10?
L ASTe 2x100 L 2r97 4x107
__________ As-77 | 810} | Nb-93m | 3x10°
SeTs | 2x100 || Nbo4 | 4x10%
I 2x100 b Nbos [ Ox107
__________ Br-76 | 3x10® | | Nb97 | 1x10'
. Br77 | 2x100 || Mo93 | 3102
= T 3x100 | Mo99 | . 3100
o Ke81 | 3x100 | | Te-95m | 1x10"
ke85 | 3x100 || Te96 | 3x107
__Kr8sm | sx100 || Te-96m | 3x10%
__________ Kr-87 | ox10® | | Te97 | CL
_Rb81 | ix10t || Te-97m | 4x10'
__________ Rb-83 | 1x10' | | Te98 | 5x107
__________ Rb-84 | 7x10 | | Te99 | 3x10'
___Rb86 | 7x100 || Te-99m | 7x107
__________ Rb-87 | CL | | Ru97 | 3x10
Se82 | 6x102 | | Ru-103 | 1x10"
Se8s | S R Ru-105 | 8x107
_________ Sr-85m | Ix10' | | Ruw-l06 | 3x107
_________ St-87m | 2x10" | | Rh99 |  1x10°
.Se89 | 2x10 || Rh-101 | 3x10"
__________ St90 | 1x10° | | Rhl02 | 3x10%
__________ St91 | 6x102 | | Rh102m |  1x10’
St | 4x10° | | Rh103m | 9x10>
___________ Y-87 | 9x10> | | Rh105 | 9x10'
___________ Y-88 | 3x10® | | Pd-103 | 9x10'
Y90 | sx10° || Pd-107 | CL
Y-91 8x 10° Pd-109 2x 10!
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Dong vi Gi tri D (TBq) Dong vi Gi4 tri D (TBq)

phong xa phong xa
_________ Ag-105 | 1x107 o124 6x 102
_______ Ag-108m |~ 4x102 k125 2x 10t
_______ Ag-110m |~ 2x102 k126 Ix 10T
_________ Ag-111 | 2x10° o2y oy CL
_________ Cd-109 | 2x10° s 2x 10T
. Cd-113m | 4x100 1 132 3x10%
_________ Cd-115 | 2x100 o3 ) Ix10t
. Cd-115m | 3x10° b | 134 1 3x102
RN L0 2 S N 2x10°0 b 13s 4x107
________ In-113m |~ 3x10" o Xel22 | 6x102
________ In-114m |~ 8x10" | |~ Xe-123 |  9x107
________ In-115m |~ 4x107 o Xel27 ) 3x100
_________ Sn-113 | 3x107 . Xe-13Im | 1x10'
________ Sn-117m | 5x107 . Xel33 | 3x10°
________ Sn-119m | 7x10° o Xe-135 | 3x107
________ Sn-12lm | 7x10' . GCs-129 | 3x100
_________ Sn-123 | 7x10° o GCs-131 ) 2x100
_________ Sn-125 | 1x107 . GCs132 ) Ix107
_________ Sn-126 | 3x10% . GCs-134 | 4x102
_________ Sb-122 | 1x107 . Cs-134m | 4x10°
_________ Sb-124 | 4x102 o GCs135 ) CL
_________ Sb-125 | . 2x107 . Gs-136 | 3x10%
_________ Sb-126 | 2x10% G137 ) Ix 10T
_________ Te-121 | 1x107 . Bail3l | 2x107
________ Te-12lm | 1x10° |} | ~ Ba33 |  2x107
________ Te-123m | 6x10" . Ba-133m |~ 3x107
________ Te-125m | 1x10' .. Bal40 | 3x10°
_________ Te-127 | Ix10° | |~ Lal37 |  2x100
________ Te-127m |~ 3x10° . Lal40 0 3x10°
_________ Te-129 | 1x10° . Ce139 | 6x107
________ Te-129m | 1x10° o Ce-l4l | Ix10°
________ Te-131m |~ 4x10° o Ce-143 | 3x107
_________ Te-132 | 3x10% o Ce-144 | 9x107

I-123 5x 10 Pr-142 1x 10°
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Dong vi Gi tri D (TBq) Dong vi Gi4 tri D (TBq)

phong xa phong xa
_________ Pr-143 | 3x100 | | Holeo |~ 2x10°
. Nd-147 6x10° 1| Ho-166m | 4x10%
o Nd-149 1 2x 1070 b Ec-169 | 2x10°
o Pm-l43 2x 100 Ec-171 | 2x 107
. Pm-l44 ax102 | | Tm-167 | 6x 107
o PmeldS Ixiot | | Tm-170 | 2x 100
o Pmel47 ax10t o Tm-171 1 3x10°
_______ Pm-148m |~ 3x102 | | Yb-le9 | 3x107
o Pm-149 6x10° | | Yb-175 2x10°
o PmelST 2x 107 b Lul72 | 4x107
_________ Sm-145 | 4x10° || Lwl73 | 9x107
_________ Sm-147 | CL | | Lel74 | 8x107
_________ Sm-151 | 5x10 | | Lwl74m | 6x107
_________ Sm-153 | 2x10° || Lel77 | 2x10°
_________ Bu-147 | 2x100 | | HEI72 ] 4x10%
_________ Bu-148 | 3x102 o HEI7S ) 2x 100
_________ Bu-149 | 2x10° | HfI8L ] Ix107
________ Bu-150b | 2x10° | | HEfI82 | 5x10%
________ Bu-150a | 5x102 | | Ta-l78a |  7x10?
_________ Bu-152 | 6x10® o Tal79 | 6x10°
o BulS2m 2x 100 Ta-182 | 6x10°
_________ Bu-154 | 6x102 . W-178 | 9x10%
_________ Bu-155 | 2x10° o W18l | S5x10°
_________ Bu-156 | 5x102 .\ W-18 | Ix10°
_________ Gd-146 | 3x102 | | W-187 | 1x100
_________ Gd-148 | 4x10% b W-I88 | 1x10°
_________ Gd-153 | Ix10° | | Rel84 |  8x10%
_________ Gd-159 | 2x10° | | Rel&m |  7x10%
_________ Tb-157 | I1x10° | | Rel86 |~ 4x10°
_________ Tb-158 | 9x10 | |  Rel87 | CL
_________ Tb-160 | 6x102 | |~ Rel8 |  1x10°
_________ Dy-159 | 6x10° | | Rel8 | 1x10°
_________ Dy-165 | 3x10° | | OsI8 | 1x107

Dy-166 1x 10° 0s-191 2x 10°
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Dong vi Gi tri D (TBq) Dong vi Gi tri D (TBq)
phong xa phong xa
_O0s-19Im | ix10° || Bi205 | - 4x 102
_________ Os-193 | 1x10° | | Bi206 | 2x10°
Os-194 | 7x100 Bi207 | 5x10%
I8y | 1x100 || Bi-210 | 8x10°
190 | sx102 || Bi210m | 3x107
""""" 192 | 8x102 | | Bi2l2 | 5x102
o Ie194 7x100 || Po-210 | 6x107
Pt-188 | 4x102 || At211 | 5x107
""""" Pt-191 3x100 || Rn222 | 4x107
o Pt193 | 3x10° | | Ra-223 | Ix10"
Pt-193m | ix100 || Ra-224 | 5x107
"""" Pt-195m 2x10° | | Ra225 | 1x10'
o Pt197 | 4xdo0 || Ra-226 | 4x10°
PE19Tm | ox10" | | Ra-228 | 3x107
o Awl9z | 6x100 | | Ac-225 | 9x10%
Au-194 | 7x107 || Ac-227 | - 4x10%
""""" Awl9S 1 2x100 | Ae2d8 1 3x107
Awl9s | axlot || Th-227 | 8x107
Aul99 | ox10" | | Th-228 | 4x10°
""""" Heelo4 | 7x107 | Tha2o L 1x107
_Hgl9sm | ax107 | Th-230 | 7x107
_________ He197 | 2x10° | | Th231 | 1x10'
Hg-197m | 7x100 Th232 | CL
Hg203 | 3x100 | Th-234 | 2x10°
T-200 | sx102 || Pa-230 | Ix107
""""" 201 | k10 b Pa23l o 6x107
o T202 | 2xdot || Pa-233 | 4x 107
_________ T-204 | 2x10° | | U230 | 4x107
Pb-201 | o0x10> | | U232 | 6x10%
Pb202 | 2x100 || U233 | 7x10%
_________ Pb-203 | 2x10' | | U234 | 1x100
Pb-205 | CL | | U235 | 8x10°
Pb210 | 3x100 || U236 | 2x107
Pb-212 5x 1072 U-238 CL
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Dong vi Gi tri D (TBq) Dong vi Gi4 tri D (TBq)
phong xa phong xa
Utynphién | ~ CL | | Am-244 | 9x 102
________ Ungh¢o | ~CL | | Cm240 |  3x10°
U do lam giau 8 x 10 ~ Cm241 | 1x 10!
_10-20% Lo Cm2d2 | 4x107
U do lam giau | 8§x10°  Cm-243 | 2x 10!
>20% L Cmad Sx107
- Np235 | 1x102 . Cm245 | 9x 102
"""" Np-236b |  7x10° . Cm246 | 2x10"
"""" Np-236a |  8x10% . Cm247 | 1x10°
- Np237 | 7x 102 . Cm248 | 5x10°
- Np239 | s5x100 || Bk-247 | 8x 102
""""" Pu236 | Ix100 | |  Bk249 | 1xl10'
""""" Pu-237 | 2x10° | | Cf248 | 1x10'
""""" Pu238 |  6x107 . Cf249 | 1xlot
""""" Pu239 |  6x107 . Cf250 | 1x10'
""""" Pu240 |  6x102 . Cf251 | 1xlot
""""" Pu241 |  3x10° . Cf254 | 3x10*
""""" Pu-242 | 7x107 | | Pu-239/Be9 |  6x10°
""""" Pu-244 | 3x10¢ . Cf252 | 2x107
"""" Am-241 | 6x102 . Cf253 | 4x10t
_Am24m | 3x107 Am-241/Be-9 6x10°
Am-243 2x 100
Ghi chu:

- CL 1a viét tat cua chir cuc 1on. Khi gia tri D cua déng vi phong xa 1a CL (cuc
16n) thi ty s6 hoat d6 phong xa ctia ngudn phong xa tao bai ddng vi phong xa do s&
c6 gia tri 1a cuc nhod va ngudn phong xa s& duoc xép vao nhom 5.



