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Loi néi dau

TCVN 8870 : 2001 do Ban k¥ thuat tidu chudn TCVN/TC 85 Nang ludng
hat nhan bién soan trén cd sd tham khao tiéu chudn clia Cd quan Nang
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té co ban trong viéc bao vé phéng chdng tac hai blic xa ion hoa va an
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Chat lugng dé nghi, Bo Khoa hoc, Cong nghé va Mai trudng (nay 1a Bo
Khoa hoc va Cdng nghé) ban hanh.

Tiéu chudn nay dugc chuy&n déi nam 2008 tir Tiéu chudn Viét Nam cling
s6 hiéu thanh Tiéu chudn Qudc gia theo quy dinh tai Khodn 1 Diéu 69
cta Luat Tieu chudn va Quy chudn ky thuat va diém a khoan 1 Diéu 6
Nghi dinh s6 127/2007/ND-CP ngay 1/8/2007 cla Chinh phl quy dinh chi
tiét thi hanh mot sé diéu clia Luat Tiéu chuan va Quy chudn k¥ thuat.
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TIEU CHUAN QUOC GIA TCVN 6870 : 200

An toan btrc xa -
Mién trir khai bao, ding ky va xin gidy phép an toan buc xa
Radiation protection -

Exemption from requirements of notification, registration and licencing

1 Pham vi ap dung

Tiéu chuan nay qui dinh cac diéu kién dé cac co s0 blfc xa co ngudn phéng xa va thiét bi birc xa duac
mién trif khai bao, dang ky va xin gidy phép an toan bic xa.

2 Thuat ngir va dinh nghia

2.1 Sy mién trir (Exemption): 1a sy quy dinh cla cd quan quan ly Nha nudc vé an toan va kiém soat
bic xa déi vdi cac ngudn phéng xa khéng phai chiu su kiém soat hat nhan do ching gay nguy hiém
blc xa thap.

Theo quy dinh nay. cé thé phan biét cac nguén chua bao gid chiu su kiém soat (su kiém soat khang
bat budc) véi cac ngudn khéng con chiu sy kiém soat nira ( khéng bi kiém soat sau khi hoat do giam
dén miurc thanh ly), do trong ca hai trudng hgp, su nguy hiém blc xa la khong dang ké. Truang hop sau
la dac biét thich hgp d6i vdi quan ly chat thai phong xa, khi 3y cac ngudn phéng xa khong con chiu su
kiém soat cha Cd quan quan Iy Nha nudc vé an toan va kiém soat blrc xa vi da dat mic thanh ly.

2.2 Mirc mien trir (Exemption levels): 13 cac gia tri vé hoat dé riéng hoac hoat do 18ng ma cac
ngudn phéng xa cd hoat dd riéng hodc hoat dd tdng bang hoac nhd han cac gia tri dé khang phai chiu
su kiém soat hat nhan clia Co quan quan ly Nha nudic vé an toan va kiém soat biic xa do su nguy hiém
bifc xa thdp, muc mién trir duge quy dinh trong bang 1.

2.3 Muc thanh ly (Clearance level): |2 cac gia tri vé hoat dd riéng hoac hoat dé tdng ma cac ngudn
phéng xa cé hoat dd riéng hodic hoat d téng bang hosc nhé har cac gia tri 6 khéng con chiu su kiém

soal clia Cd quan quan Iy Nha nudc vé an toan va kiém soat bic xa nifa.
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2.4 Liéu tich luy hiéu dung, E (x) (Committed effective dose): |3 dai lugng dugc xac dinh nhu sau:

E(1) = £r WiHi(1)

trong 4o .
H-() la liéu tich luy tuong duong déi vdi td chirc md T trong khoang thdi gian t:

W;  1a trong s8 md ddi véi md T. Khi t khéng duge xac dinh cu thé thi né dugc 1ay 1a 50 nam doi
v&i ngudi 16n va 70 nam ddi vdi tré em.
2.5 Tuong duong liéu (Dose equivalent)

La dai lugng dugc Uy ban Quéc té vé cac don vj va cac phép do birc xa (ICRU) dung dé dinh nghia cac
dai lugng thuc hanh: Tuong duong liéu méi trudng, vdng duang liéu theo huédng va tudng duong liéu ca
nhan.

D61 véi myc dich an toan bifc xa. dai lvgng tuong duaeng liéu da dudc thay thé bing dai lugng liéu tuong
duong.
2.6 Tuong dudng lieu mdi trudng, H'(d) (Ambient dose equivalent)

Pai lugng H'(d) tai mdt diém trong truang blrc xa dudc xac dinh nhu I3 tuong duong liéu tao bdi mét
truong bire xa dinh hudng ma réng trong mét khéi cau ICRU tai dd sau d trén ban kinh nguac véi hudng
cla trudng xa.

D6 sau d = 10 mm dugc khuyén céo sir dung cho trudng hop bifc xa cé kha nang dam xuy&n manh.

2.7 Tuong dudng liéu theo hudng, H' (dQ) (Directional dose aquivalunt];

Pai lugng H' (dQ) tai mét diém trong trudng bifc xa dude dinh nghia nhu 1a tuong duong liéu gay ra bai
mét trudng blc xa md réng tuong (g trong khdi cdu ICRU tai d6 sau d theo hudng ban kinh xac dinh
bai gbc Q .

Déi vdi cac blrc xa cb kha nang dam xuyén yéu, d = 0,07 mm dugc khuyén cao sif dung.

2.8 Khai cdu ICRU: La khdi cdu cb6 dudng kinh 30 cm lam béng vat liéu tuong duong mé ¢ khdi luang

riéng bang 1 g.cm™ va thanh phén khéi lugng nhu sau: 72,6% &xy, 11,1% cacbon, 10,1% hydro va 2.6
% nita.

3 Piéu kién chung

3.1 Diéu kién chung dé dudc mién trir khai bao, dang ky va xin gidy phép (sau day goi tit Ia dugc
mién trir) an toan blrc xa |4
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3.1.1 Cac rii ro birc xa d6i véi ca nhan phai dd thdp dé cho céac cong viéc va ngudn bifc xa khong phai
chiu su quan ly cda Co quan Nha nudc vé an toan va kiém soat birc xa.

3.1.2 Tac dong birc xa tap thé clia cac cdng viéc va ngudn birc xa dugc mién trir phai di thdp dé dam
bao cac cdng viéc va cac ngudn blc xa nay khéng chiu su kiém soat trong nhitng tinh hudng binh
thudang; va

3.1.3 Cac c¢ong viéc blc xa va ngudn birc xa dugc mién tris phai ty dam bao an toan, khéng co kha
nang gay ra nhimg linh hudng dan tdi vi pham 3.1.1 va 3.1.2.

3.2 Céac cong viéc blrc xa hodc cac ngudn birc xa duge dung trong cac cdng viéc birc xa b thé dugc

mién trir khéng cdn phai xem xét néu ching dam bao thoa man mét trong cac diéu kién sau:

3.2.1 Liéu hiéu dung gay ra bdi nguén bic xa cho mai thanh vién dan ching dugc mién trr trong mét
nam khong vugt qua 10 uSv.

3.2.2 Liéu tich luy hiéu dung tap thé trong mdt nam thuc hién cong viéc blfc xa khdng vuot
ngudi .Sv (1man.Sv) ho#c theo danh gi i uu chimg to rang viéc mién trif 1a giai phap t6i wu.

3.3 Cac chét phéng xa dugc sir dung trong céc cong viéc bifc xa ho#c cac ngubn birc xa da dugc cap
gidy phép ma da dugc phép thai vao méi trudng thi duge mién trir khoi bt ky nhimg yéu cau vé khai
bao, d&ng ky hoac cdp gidy phép trir khi Co quan quan Iy Nha nudc vé an toan va kiém soat blc xa co
nhimg quy dinh kKhac.

4 Cac didu kién cu thé

4.1 Tydong mién trir

Cac ngudn bic xa duge st dung trong cong viéc blc xa duge mién trif ma khong cédn xem xél 1Gi cac
yéu cdu quan ly Nha nuc vé an toan va kiém soat birc xa k& ca viéc khai bao, dang ky. cap gidy phep
néu chung dap (ng mdt trong cac diéu kién sau:

4.1.1 Chat phéng xa ma hoat db riéng hoac téng hoat dd phong xa cla cac hat nhan phéng xa co 0 co
sd & moi thai diém dugc sir dung trong cac céng viéc blc xa khdng vugt qua cac mlc mién trir dudc
néu trong bang 1.

4.1.2 Cac thiét bi birc xa thudc loai duge Co quan quan ly Nha nuéc vé an toan va kiém soat bifc xa
phé duyét va cac bong dién tif nhu ng phét tia catot dung d& hién thi hinh anh, ddm bao rang:
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4.1.21 Trong diéu kién lam viéc binh thudng cac ngudn blfc xa khdng gay ra mét suat tuang duang
liéu madi truong hodc sudt tuong duong liéu theo hudng vugt qua 1 uSv.h" d khoang cach 0,1 m tir bé
mat tiép xuc cla thiét bi.

4.1.2.2 Nang lugng cuc dai clia birc xa phat ra khdng 16n hon 5 keV,

4.2 Mién trir c6 diéu kién

Mién trir co diéu kién dudc thuc hién theo cac quy dinh cu thé clia Cog quan quan Iy Nha nudc vé an
toan va kidm soat bic xa. Cac quy dinh cu thé d6 bao gém diéu kién lién quan tdi dang ly, hoa, diéu
kién stf dung hozc chén cat cac vat liéu phéng xa. Mién trif cé diéu kién cé thé dudc ap dung cho cac
thiét bi c6 chifa chat phdng xa khéng dugc mién trif theo 4.1 nhung dam bao:

4.2.1 Cac thiét bj thudc cac loai da duge Co quan quan ly Nha nudc vé an loan va kiém soat birc xa
phé duyét.

4.2.2 Cac chat phdng xa & dang ngudn kin dudc che chén mdt cach cé hiéu qua dé ngan ngtra su tiép
xuc véi chat phéng xa do hodc su rd ri clia ching.

M6t Iugng nho chat phéng xa hd dude ding trong xét nghiém mién dich phéng xa.

4.2.3 Trong diéu kién lam viéc binh thuang, cac nguén birc xa khéng gay ra mét suat tuong dudng lidu
maéi trudng hodc sudt tuong dudng liéu theo hudng vugt qua 1 pSv.h’' d khoang cach 0.1 m tir bé mat
ti€p xuc cla thiét bi.

4.2.4 Cac diéu kién can thiét d& chdn vat liéu phong xa da dugec Co quan quan ly Nha nudc vé an toan
va kiém soat bitc xa quy dinh,



Bang 1 - Cac muc mién trir:
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Hoat d¢ riéng va hoat d§ (da quy trdn) dugc phép mién trir ddi véi hat nhan phéong xa

Tén Hoat do Hoat d¢ (Bq) | Tin_ Hoat do Hoat do (Bq)
dong vi riéng (Bqgl/g) dong vi riéng (Bg/g)
H-3 1 E+06 1E+09 | Co-58 1 E+01 1 E+06
Be-7 1 E+03 1E+07 | Co-58m 1 E+04 1 E+07
C-14 1 E+04 1E+07 | Co-60 1 E+01 1 E+05
0-15 1 E+02 {E+09 | Co-60m 1 E+03 1 E+06
F-18 1 E+01 1E+06 | Co-61 { E+02 1 E+06
Na-22 1 E+01 {E+06 | Co-62m 1 E+01 1 E+05
Na-24 1 E+01 1E+05 | Ni-59 1 E+04 1 E+08
Si-31 1 E+03 1 E+06 ' Ni-63 1 E+05 1 E+08
P-32 1 E+03 1E+05 | Ni-65 1 E+01 1 E+06
P33 1 E+05 1 E+08 JLCU-EM 1 E+02 1 E+06
s-35 1 E+05 1E+08 | Zn-65 { E+01 1 E+06
CI-36 1 E+04 1E+06 | Zn-69 1 E+04 1 E+06
Cl-38 1 E+01 1E+05 | Zn-69m 1 E+02 1 E+06
Ar-37 1 E+06 16408 | Ga-72 1 E+01 1 E+05
Ar-41 1 E+02 1E+09 | Ge-71 1 E+04 1 E+08
K-40 1 E+02 1E+06 | As-73 1 E+03 1 E+07
K-42 { E+02 1E+06 | As-74 { E+01 1 E+06
K-43 1 E+01 1E406 | As-76. 1 E+02 1 E+05
Ca-45 1 E+04 1E+07 | As-77 1 E+03 1 E+06
Ca-47 1 E+01 1E406 | Se-75 1 E+02 1 E+06
Sc-46 1 E+01 1E+06 | Br-82 1 E+01 { E+06
Sc-47 1 E+02 16406 | Kr-74 1 E+02 1 E+09
Sc-48 1 E+01 1E405 || Kr-76 1 E+02 1 E+09
V-48 1 E+01 1E+05 | Kr-77 1 E+02 1 E+09
Cr-51 1 E+03 16407 | Kr-79 1 E+03 1E+05
Mn-51 1 E+01 {E+05 | Kr-81 1 E+04 1 E+07
Mn-52 1 E+01 1E+05 | Kr-83m 1 E+05 1 E+12
Mn-52m 1 E+01 {E+05 | Kr-85 1 E+05 1 E+04
Mn-53 1 E+04 1E+09 | Kr-85m 1 E+03 1 E+10
Mn-54 { E+01 1E+06 | Kr-87 1 E+02 1 E+09
Mn-56 1 E+01 1 E+05 t Kr-88 1 E+02 1 E+09
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Bang 1 - (tiép theo)

Tén Hoat dé Hoat do (Bq) Tén Hoat d§ Hoat do
dong vi riéng (Bq/g) dong vi rieng (Bqg/g) (Bq)

Y-91m { £402 1E+06 | In-114m 1 E+02 1 E+06
Y-92 1 E+02 1 E+05 In-115m 1 E+02 1 E+06
Y-93 1 E+02 1 E+05 Sn-113 1 E+03 1 E+07
Zr-93* 1 E+03 1 E+07 Sn-125 1 E+02 1 E+05
2-95 1 E+01 1E+06 | Sb-122 1 E+02 1 E+04
2r-97* 1 E+01 1 E+05 Sb-124 1 E+01 1 E+06
Nb-93m 1 E+04 1 E+07 Sb-125 1 E+02 1 E+06
Nb-94 1 E+01 1 E+06 UTE~123m 1 E+02 1 E+07
Nb-95 1 E+01 1 E+06 Te-125m 1 E+03 1 E+07
Nb-97 1 E+01 1 E+06 Te-127 1 E+03 1 E+06
Nb-98 1 E+01 1 E+05 Te-127m 1 E+03 1 E+07
Mo-90 1 E+01 1 E+06 Te-129 1 E+02 1 E+06
Mo-93 1 E+03 1 E+08 Te-129m 1 E+03 1 E+06
Mo-99 1 E+02 1 E+06 Te-131 1 E+02 1 E+05
Mo-101 1 E+01 1 E+06 Te-131m 1 E+01 1 E+06
Tc-96 1 E+01 1 E+06 Te-132 1 E+02 1 E+07
Tc-96m 1 E+03 1 E+07 Te-133 1 E+01 1 E+05
Tc-97 1 E+03 1 E+08 Te-133m 1 E+01 1 E+05
Te-97m 1 E+03 1 E+07 Te-134 1 E+01 1 E+06
Tc-99 1 E+04 1 E+07 -123 1,E+02 1 E+07
Tc-99m 1 E+02 1 E+07 1-125 1 E+03 1 E+06
Ru-97 1 E+02 1 E+07 -126 1 E+02 1 E+06
Ru-103 1 E+02 1 E+06 -129 1 E+02 1 E+05
Ru-105 1 E+01 1E+06 | 1-130 1 E+01 1 E+06
Ru-106" 1 E+02 1E+05 | I-131 1 E+02 1 E+06
Rh-103m 1 E+04 1E+08 [ 1-132 1 E+01 1 E+05
Rh-105 1 E+02 1E+07 | 1-133 1 E+01 1 E+06
Pd-103 1 E+03 1 E+08 1-134 1 E+01 1 E+05
Pd-109 1 E+03 1 E+06 1-135 1 E+01 1 E+06
Ag-105 1 E+02 1 E+06 Xe131m 1 E+04 1 E+04
Ag-110m 1 E+01 1 E+06 Xe-133 1 E+03 1 E+04
Ag-111 1 E+03 1 E+06 Xe-135 1 E+03 1 E+10
Cd-109 1 E+04 1 E+06 Cs-129 1 E+02 1 E+05

10
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Tén Hoat do rieng | Hoat dé (Bq) Tén Hoat do rieng | Hoat do (Bq)
déng vi (Ba/g) dong vi (Ba/g) ,
| Cs-131 1 E+03 1 E+06 | Tm-171 1E+04 |  1E+08
Cs-132 1 E+01 1E+05 | Yb-175 1 E+03 1 E+07
Cs-134m 1 E+03 1E+05 || Lu-177 1 E+03 1 E+07
Cs-134 1 E+01 1E+04 | Hi-181 1 E401 1 E+06
Cs-135 1 E+04 1E+07 | Ta-182 1 E+01 1 E+04
Cs-136 1 E+01 1E+05 | W-181 1 E+03 1 E+07
Cs-137* 1 E+01 1 E+04 | W-185 1 E+04 1 E+07
Cs-138 1 E+01 1E+04 | W-187 1 E+02 1 E+06
Ba-131 1 E+02 1E+06 | Re-186 1 E+03 1 E+06
Ba-140° 1 E+01 1E+05 | Re-188 1 E+02 1 E+05
La-140 1 E+01 1 E+05 Os-185 1 E+01 1 E+06
Ce-139 1 E+02 1E+06 | Os-191 1 E+02 1 E+07
Ce-141 1 E+02 1E+07 | Os-191m 1 E+03 1 E+07
Ce-143 1 E+02 1E+06 | Os-193 1 E+02 1 E+06
Ce-144° { E+02 1E+05 | Ir-190 1 E+01 1 E+06
Pr-142 1 E+02 1E+05 | Ir-192 1 E+01 1 E+04
Pr-143 1 E+04 1E+06 | Ir-194 1 E+02 1 E+05
Nd-147 1 E+02 16406 | P1-191 1 E+02 1 E+06
Nd-149 1 E+02 1E+06 | P1-193m 1 E+03 1 E+07
Pm-147 1 E+04 1E+07 | Pt-197 1 E+03 1 E+06
Pm-149 1 E+03 1E+06 | Pt-197m 1 E+02 1 E+06
Sm-151 1 E+04 1E+08 || Au-198 1 E+02 1 E+06
Sm-153 1 E+02 1 E+06 ‘Au-199 1 E+02 1 E+06
Eu-152 1 E+01 1E+06 | Hg-197 1 E+02 1 E+07
Eu-152m 1 E+02 1E+06 | Hg197m 1 E+02 1 E+06
Eu-154 1 E+01 1E+06 | Hg-203 1 E+02 { E+05
Eu-155 1 E+02 1E+07 | TI-200 1 E+01 1 E+06
Gd-153 1 E+02 {E+07 | T1-201 { E+02 1 E+06
Gd-159 1 E+03 1E+06 | TI-202 1 E+02 1 E+06
Tb-160 1 E+01 1E+06 | TI-204 1 E+04 1 E+04
Dy-165 1 E+03 1E+06 | Pb-203 | E+02 1 E+06
Dy-166 1 E+03 1E+06 | Pb-210° 1 E+01 1 E+04
Ho-166 1 E+03 1E4+05 | Pb-212* 1 E+01 1 E+05
Er-169 1 E+04 1E+07 | Bi-206 1 E+01 1 E+05
Er-171 1 E+02 1E+06 | Bi-207 1 E+01 1 E+06
Tm-170 1 E+03 1E+06 | Bi-210 16403 | 1E+06
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Bang 1 - (liép theo)

Tén Hoat dé riéng Hoatdd (Bq) | Ténddngvi | Hoatdé rieng | Hoat dd
déng vi (Ba/g) , ___ (Bdlg) (Bq)
Bi-212" 1 E+01 1 E+05 | U-240 1 E+03 1 E+07
Po-203 1 E+01 1 E+06 | U-240° 1 E+01 1 E+06
Po-205 1 E+01 1 E+06 | Np-237° 1 E+00 1 E+03
Po-207 1 E+01 1 E+06 | Np-239 1 E+02 1 E+07
Po-210 1 E+01 1E+04 | Np-240 1 E+01 1 E+06
At-211 1 E+03 1 E+07 | Pu-234 1 E+02 1 E+07
Rn-220* 1 E+04 1 E+07 Pu-235 1 E+02 1 E+07
Rn-222* 1 E+01 1 E+08 IILFu-?SE 1 E+01 1 E+04
Ra-223* 1 E+02 1 E+05 | Pu-237 1 E+03 1 E+07
Ra-224°* 1 E+01 1 E+05 | Pu-238 1 E+00 1 E+04
Ra-225 1 E+02 1 E+05 | Pu-239 1 E+00 1 E+04
Ra-226* 1 E+01 1 E+04 Pu-240 1 E+00 1 E+03
Ra-227 1 E+02 1 E+06 Pu-241 1 E+02 1 E+05
Ra-228° 1 E+01 1 E+05 Pu-242 1 E+00 1 E+04
Ac-228 1 E+01 1 E+06 Pu-243 1 E+03 1 E+07
Th-226" 1 E+03 1 E+07 Pu-244 1 E+00 1 E+04
Th-227 1 E+01 1 E+04 Am-241 1 E+00 1 E+04
Th-228* 1 E+00 1 E+04 Am-242 1 E+03 1 E+06
Th-229° 1 E+00 1 E+03 Am-242m* 1 E+00 1 E+04
Th-230 1 E+00 1 E+04 Am243* 1 E+00 1 E+03
Th-231 1 E+03 1 E+07 Cm-242 1 E+02 1 E+05
Th- 1E+00 1 E+03 1 E+Q0 1 E+04

nhién (ké
ca Th-232)
Th-234° 1 E+03 1 E+05 1 E+01 1 E+04
Pa-230 1 E+01 1 E+06 1 E+00 1 E+03
Pa-231 1 E+00 1 E+03 1 E+00 1 E+03
Pa-233 1 E+02 1 E+07 1 E+00 1 E+04
U-230* 1 E+01 1 E+05 1 E+00 1 E+03
U-231 1 E+02 1 E+07 1 E+03 1 E+06
U-232° 1 E+00 1 E+03 1 E+03 1 E+06
U-233 1 E+01 1 E+04 1 E+01 1 E+04
U-234 1 E+01 1 E+04 1 E+00 1 E+03
U-235° 1 E+01 1 E+04 1 E+01 1 E+04
U-236 1 E+01 1 E+04 1 E+00 1 E+03
U-237 1 E+02 1 E+06 1 E+01 1 E+04
U-238* 1 E+01 1 E+04 1 E+02 1 E+05
U-nat 1 E+00 1 E+03 1 E+Q0 1 E+03
| U-239 1 E+02 1E+06 1 E+02 1 E+05
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Téndongvj | Hoatddrieng | Hoatdd (Bq) | Ténddngvi | Hoat dd rieng Hoat do
(Ba/g) (Bg/g) (Bq)
Es-254 1 E+01 1E+04 | Cm-242 1 E+02 1 E+05
U-240 1 E+03 1E+07 | Cm-243 1 E+00 1 E+04
U-240"* 1 E+01 1E+06 | Cm-244 1 E+01 1 E+04
Np-237* 1 E+00 1E+03 | Cm-245 1 E+00 1 E+03
Np-239 1 E+02 1E+07 | Cm-246 1 E+00 1 E+03
Np-240 1 E+01 1E+06 | Cm-247 1 E+00 1 E+04
Pu-234 1 E+02 1E+07 | Cm-248 1 E+00 1 E+03
Pu-235 1 E+02 1 E+07 Bk-249 1 E+03 1 E+06
Pu-236 1 E+01 1E+04 | Cf-246 1 E+03 1 E+06
Pu-237 1 E+03 1E+07 | Cf-248 1 E+01 1 E+04
Pu-238 1 E+00 1E+04 | Ci-249 1 E+00 1 E+03
Pu-239 1 E+00 1E+04 | Cf-250 1 E+01 1 E+04
Pu-240 1 E+00 1E+03 | Cf-251 1 E+00 1 E+03
Pu-241 1 E+02 1E+05 | Cf-252 1 E+01 1 E+04
Pu-242 1 E+00 1E+04 | Cf-253 1 E+02 1 E+05
Pu-243 1 E+03 1E+07 | Cf-254 1 E+00 1 E+03
Pu-244 1 E+00 1 E+04 Es-253 1 E+02 1 E+05
Am-241 1 E+00 1 E+04 Es-254 1 E+01 1 E+04
Am-242 1 E+03 1 E+06 Es-254m 1 E+02 1 E+086
Am-242m* 1 E+00 1 E+04 Fm-254 1 E+04 1 E+07
Am243" 1 E+00 1 E+03 Fm-255 1 E+03 1 E+06

* Cac dong vi phéng xa bd me va cac hat nhan con chau clia né trong trang thai can bang phéng xa

nhu sau:

Sr-90 Y-90
Zr-93 Nb-93m
2r-97 Nb-97
Ru-106 Rh-106

Cs-137Ba-137m

Ba-140La-140

Ce-134 La-134

Ce-144 Pr-144

Pb-210Bi-210, Po-210

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

Ra-223 Rn-219, Po-215, Pb-211, Bi-211, TI-207

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

Ra-226 Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210,
Po-210

Ra-228 Ac-228

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

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

Th-229 Ra-225, Ac-225, Fr-221, At-217, Bi-213, Po-213, Pb-209

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

Th-234 Pa-234m

U-230 Th-228, Ra-222, Rn-218, Po-214

U-232 Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212,
TI-208 (0.36), Po-212 (0.64)

U-235 Th-231

U-238 Th-234, Pa-234m

U-tv nhién  Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, Po-218,
Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210

U-240 Np-240m

Np-237 Pa-233

Am-242m Am-242

Am-243 Np
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