
CNIC-009\! ,j

IAE-G138
() r/7ru--v;， 少

中国核科技报告
I~i ~}
LVJFf 乒 A CLEAR SC;ENCE

几种核素放射性标准溶液的研制

DEVELOPMENT OF STANDARD SOLUTION

FOR SOME RADIONUCLIDES

中国核情报中心

原子能出版社

China Nuclear Information Centre
Atomic Energy Press



楠'霞 z中国原于能科学研究院副研究员 .1962

年阜业于精华大学工程化学系.

Yang Jir.gxia J AlIOCiate profo阳 of China Ina仆

tute of Atomic Energy. Graduated from Dt-part

m剑1t of Engineerin, Chemiatry. Tsinlhua Uni

versity in J962.



CNIC-t附饵"

1AE-8138

几种核素放射性标准溶液的研制

幅最霞喻以先障组樨

(中国原子能科学研究院，北京〉

摘要

放射性标准溶液属标准物质类，它是-种重要的标准器具，可用

于量值和比对工作中.文中介绍了按制备放射性标准溶液的要求研

制的'°Co， '''Sr-toy , 137Cs ,134Cs ,63Ni , 241 Am , 1
2sI , 131 1 等 8 个被素的标准

溶液.选择溶液的介质条件为 20-50 pg 稳定载体/g 珞液，酸度为

0.1 mol/L 的盐酸.琪的放射性溶液调成碱性并加入适当量的稳定

剂.溶液经过长期的考察是均匀和稳定的，量值准确可靠.给出的上

述核素标准溶液不确定决分别为:0.10% , o. 27% , 0.18% , 0.12% ,

0.24% , o. 18% , 0.20% , 0.22% (l σλ



DEVELOPMENT OF STANDARD筑)LUTION

FOR 翻JME RADIONUCLIDES

Yang Jingxia Yu YI‘ ....曝 αm 茹h

(CHINA INSTITUττOF ATOMIC ENERGY, B回1剧G)

A部TRACT

Hadio.ctive stancJ.rd solution is • standardnf~matm.L It is an in申田

tant standard m回suring instrument and u辑d for transferring 创lei intelcelmperi咱

ofq翩翩ity 叫四. A，回回ding to r吨wreID'臼t for the preparation of radioIIctive StaB

clard solution."ω. to Sr_to Y ,lSf cs .IM臼.ANi. tn Am. ,u l. 1JI 1 sf副Idard solutions

h四 beendeve问时. The medium includes abo.且t 20-50 闸 stable 帽U捻rpergram

solution and o. 1 mol/t Hel. For iodine radiOlCti帽 solutions，巾 medium 画alb

峙w end the stabilizer is added into it. 'fhe.soI川ions are aU stable and unifcnn in the

b唱 t町m. The specific activities are accurate and the url!2rtainti，臼 are 0.10".

0.27". 0.18%. 0.12%. 0.24%. 0.18%. 0.20% , 0.22% r明Jedively (J er).
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INTRODUCTION

Radioactive standard solution and source are important standard reference ma

teriaJs in the field of ionizing radiation metrology. Theyareωed in the transferring

and mten:omparing of the quantity val四 of radi佣uclides. &sid臼 the standard ap
paratus for me筒旷ilg activity have been set up. the standard solution and sour回

have be四 d~1句后d to be used for quantity value transferring and intercom阳rmg

in many ionizing radiation Ia以>raton臼 in the world. In the present the radiactive so
lutions and sour，四s produced are variω5(1.21. S∞le of them are in aq出au..哼stem

and some in organic system.

坠caωe radioactive standard solution is as a kind of standard reference materi

al. its system must be as stable as possible and the s阳cific activity value must be ac

curate. In many laboratories in the world. a lot of work has been done for prepara

tion. seal and store of standard solutions. lAEA and related organizations have or

ganized such international symposiums[J-6] for improving accuracy and stability of

them.

The radioactive solution and source are paid more and more attentions in the

radioactive measurement at home. Their applications are becoming wider and

wider. But only ten odd kinds of radionuclide standard solutions are produced. it is

n配ce部ary to devdope more kinds of them.

The following as阳cts must be met for racliωctive standard solution:

(1) The radionuclide has a high purity. i. e. the radioactive impurity must he

less than O. 1%.
(2) The solution must be uniform and stable and won't be chemically changed

during storing and using.

(3) Radionuclide quantity adsorbed on container wall should be very low and

can be ignored.

(4) When evaperated. radio'lctive substance should not be I臼仁

(5) It is sLAitable for further processing such as dilution.

(6) The value of the activity measured (specific activity of the solution)is 8CCU-

rate and reliable.

The procedure of preparation for radioactive standard solution is:

(}) Purity identification

(Z) Preparation of radioactive 叫ution

(3) Measuring specific activity

3



f的缸par罩，rehl'卤鸣. rift sed唱and~
(5) Examination of Stability

In this 阳阳. the ndionuclicla of伽eloped :.uutions 8ft气:0."Sr-"Y•"Cs.
1吨::a.ANi.阳Am.国I and aliI. Two kiD也d 唱JecifK: activit, fOl' e帽Y ODe IR.'幅画L

able: 3. 7X lOS Bq iD叫四. of about 1 ml and 3. 7X 1(;/-10' Bq iD..... of
3. 6士。.2 ，.

1 i»REPARATlON AND MEASUREMENT

1.1 .圃..,Wadlllalilll

8ft饵ea radio配tift.如tioD is PI曹pared. it is D自由回ryto 帽penre. purif,aDd
M幅，tify.

Normal峙. l-吨JeCtrosc吨Je is used to identify its 阳rit， fl田 a ndic配ti帽 du

tm. No Iny impurity巳阳nd in -Sr.-Y. U邸. The ωItent of impurities EOI'

气::0.a·Cs .IJICs.HIAm .IZSI.I~II is less than o. 1".

k划峙

O.I....ILHCI
O.I ....ILHCI
O. 1 IDOIIL HCI
0.1 moIlL H。

O. 1 moIlL Hel
0.5 moI/L Hel·'Am

'·1
JIll

"咀cliclc
气::0

"'Sf-tty

"'e.
"'e.
"Ni

1.2 Pnpara....
The stable isot句:»e但rrier soIutiGn is qua.,titivel, acIdeJ into the c:orrespoacli嗨

radioectiw dutica. After fun, mixed. it is 剑ood few.田隙 time (If De帽睛ry.
hated) so that the i刷opes are full, exchaopd. An 础quare acid ana wat町 are

used 10 dilute the solution into a fixed volume in or，曲r to obtain expected sp曾irK:

配rivir， of the radio配rive solution.

In the pre阴阳tion pr回回画. besid臼 the hilh 阳rit) water and chemical a萨时'

are used , a suitable medium is selected (i. e. a certain 配idity and caπ阳)， 10 that

container wall adsorption. precipitati∞ and colloid can be avoided. In this way , the

solution can be k叩t uoifl田ml， and stably. Gel隙raU" the cam町 content R坠cred is

from 20 to 200 周II solution and the acidity is from 0.1 to 0.5 mol/L Hel or

HN(~.

The medium seluted in this work is shown in Table 1.
table I CoadUIoaI 01 _伽.... ..嗣

。rriu

-40 周 crl.

-(25 II' Sr'. +25 II' y'. >1.
20 II' C.-I.
20 II' C.-I.
60 II' Ni'-I,
20 II' La'-I,

5011'.- +50... NI品岛+5X]0"m而LNIOH

5011'.- +50周陆，岛。1.+5XJO" • moIlL NIOH

4



坠@回It. negative ion of iodine exists in the solution. the solution is prepued

h幅幅 alkaline medium and • eatain quantity of 刷刷ZU' is added into the solu

tion 阳 .void Deptive ion of iOdiDe bti啤侃挝ized into iodine.
Experiments of adsorption by container wall 8ft carriedωtwith differ四t CClO

E回归 d刷bit carrier. The procedure is as the followiDc:
Arbitrarily take aD .mpoule of solution to observe whether t恼，岳阳回庐

taDt , tb四 cmtrif唱:e it;唱JeD the .m阳.de. drawωt the solutiooαJmpIetely，饵D

trif喃喃in • drawωt the remainder in the bottom. Wash the .m阳.de boItom

with .little diluted HCI. draw out the wast世d solution and discharge it,WUI川wo

tim臼唱.m with a Iinle diluted HCI...叫 once again with .linle diluted侃.JicKid.

dow the washed solutionsωt and plac:e it into a mu皿ring dish ; dry it ; m钮Rift

the ndio配tivity with a FJ-267 CI. Pscintillati佣 counter wh，田e efficiency has been

calibrated.

Then calculate the percentage of wall adsorpti∞.

The results are listed in Table 2.

T....el I.n时缸e eI carrier co副翩翩"翩翩bar酬... eI "Sr-tey

N_'- car冒险ra削"，，(月，....> A旬，阴阳a(">

1 0.0 3- 1

1.0 0.15

3 5.0 0.0'9

4 1~ 0.040

5 20 0.050

6 ~O 0.0015

100 0.041

NOIr , (l >TClfal lCtivity in ori,inal unpou,," i:l 3.1X 10' t坷. it wu rnralUm ahrr thr :101川ion has bftn as饵td

in a month.

(2) clata li.tN in the table Ire the mean of thrft 植mpln.

It臼 shown from Table 2. the bigger the quantity of carrier added is. the lower

the adsorption I饵~ IS .队It when the quantity of carrier is added to a certain

amount. the adsorption Joss is not changed.

1.3 Meuur回nenl or adivity

This step is the key for the preparation of radioactive standard solution. S阳if

ic activity is measured with certificated 4 震~ 'Y coincidence counter or other absolute

mea5unng mstruments.

The measurement is divided into three steps: Sampling. source preparing and

measurmg.

The solution is drawn into a polyethlene ampoule. the neck of which i. pulled

5
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iDIO • apiDary. The IIUSS of tM solutiond~侃tome幅画Qed VY~ film is

....... by the balance (TG332A) which is 阳iodicaUy calibrated.

The step for pr啕蝇ntioo of source is as the followioc:

The radioective sol..tion is dr鸣JPed 0010 a VYNS film wbi晶 is.幽皿，ted帽"

u...inium ri唱( '32 阳t). In or曲r to reduce seIf-absoq:附iOD of soun:e. SiIiC幅画

......篝spmdioc soIu'白)ft is elKtrospn~ on the VYNS falm to form a fued

... (，，-amm) 帽 which ncIioKtive soIutioa is dr唱联d. After bei唱 dried. it

...SURd.
The r挝ioIctivity of 吨::0..IAm."I) 副曹 directlym幅SURd to c:8IcuIate the 甸回←

cUlt activity. 白Ie effICiency toci吨 ttcl..叫田 is used. foe m翩翩币唱 the ICtiYity of
'告.-y， IItCs. aNi. The effaciency tnc自 used is -co standard solutiola. B臼挝饵

·Co solution.阳Cs stu曲rei solution is used as tracer li饵阳cs solution too. The ex

I rapoIation is used f，饵 IMCs. A WdI Nal scintillati饵'吨uipment is 国ecllO measure

皿Jradio配tivity and interc回npared nationally (Twd'四 labs alt唔酣峙。-

1.4 Sail唱 .adll，属'且画I" lbe 嗣ul酶'

Radioactive solution isωO8lly stoml in glass container. When st回咄咄町

long peri<蝠. glass will be dissolved in 配id solution [冒l ， whe:皿∞配四川tioD饵"

回配h o. 21111/ml in some seven cases <.] .deteriorating the solution q皿峙，即rea

me solid weight ∞ the circular 阳d of thin film source and dfecting the source

quality.

Polyethylene vial 白 nOl easily broken and has small adsorption of inorganic

ions. But its wall has the phenom~onof leakage. it does not suit for storing fa

diQIIICtive solution for long time etl.

Radioactive solution is fined in am阳lie (95 type glass) in fuming cupboud ,
then the ampoule is sealed with fire as quickly as pc刷，ible and stored in sha巾， cool
.nd well ventilated place.

In order to check whether there is loss of evaperation during the proc:酶， the

em阴y 8m阳lea and the ampoul臼 with nonradioective lOIution which have the

samec回lpositions as radi侃ctive solution are weighed before and aft自£lame seaι

ing. Eva阳8ting rate of solution from open ampoule is also m饵sured by means of
weighing. Results are .hown in Table 3 and 4.
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回电....阳

伽--西唱旬'

5. S141SS
5. ztztlO

5. ~'1蜀'

5. 414110

5. 1.1筒'

5. 4Z17tO

~ZSt5IO

~2搅恕"

也路3ttO

4- 100110

T....3

回电....旬，

‘---唱lt)
5. 11铺响

忌DZt回p

5. 5.1400

5- 41创画

5- 1.lm
5- 4筒no

4. DIIOO

4. 2翼岖20

4. 孤31M

4.100110

...畸圃'

E2342.

,.,"

.....A...，由帽 ......'_11. ‘四偏...."由白..刷 ....坠，翩翩峙ftll.... 7 ..10__嘲.，.

~ shown in Table 3, the cba咿of weiaht of the empty ampoules .... the ......

paula with solution are within .lance error raop du血!g the 田眠.，so the 10国d

W畸黯arion can be ipoml.

In Table 4 , evaperati唱如画 rat~ of soIut阴阳呵Jell ampoule is (0. 52士

。.11) 晦lmin. It lasts just R晴nl minut回 from solution heine fdled into ampoule

totbeam阳血 being sealed with flame. for uample: If the rime is 5 min, the evap-.
町'ariclll loa is j四 3 闯町 3 X 10-4

'" of 1 e solution. rhωthe activiry ch剧.

caued by ir can be ignored.

Tallie .. En醉...1IoD 1_ rate 01 ....1幅幅.....时，

1剑"NOtOO4501101101.。丁丽_iMtrY"
<mill)

N_....

442302110727'，。

M
>

mmM叫W
W
M

E

0.4‘0.340- 31。.400.430- 44

53143223392112"Wnth· 1oN
<p,>

E

0.510.480.520.510.120.49~ral.

<,../min)

530U537012"71W锄，IoN

<PI)
2

0.550.490.120.460.410.421.CIII raft
4庐.1剧时

III511610102110110Wnth' loN
<II')

4

7

。.57。.61

。"
。.570.61

A'Ift… ION rat., 0.52土 o. IJ (II,/min)

0.11~ra'.

i皿皿且



1.5 5IaII酶，也回tiIII.........
。ae of the important char蚓自由ics of ndioactive solution is that the solution

is ....cluri鸣 the proc:四 ofusi啤 and 目田iDe·mar曲"伽ck its 翻lIiIitY•three

kiDdS of e:;perimaats are回nied out :PeriodiadIy d时吨 CGDtaiDtr wall .....回m

of radioauclida. d院"咱 evapaatioa and Ieaka&e durinc solution stori唱 mel

d帽生回事哥附近it radio配岳vity.

1· 5. 1 C翩aiMr.剖B 副』宵...eI ....翩翩MIa

PaiodicaIly m髓~CC:剧目，隙r WaD adsorpIive pm:ent咽:e of ndioKti¥e篝如
tiOD aft町 clrawina it ωt of am阳Ile um四tioned in sectioa 1. 2 (lela'由xallenl唱a

adsor阴ionand帽rriu). At last. the ampoule is br啤en into piec髓 and 阳t归ID into

翩翩翩而唱d国1 to d~tumine their raCI由自tivity.

Experiment 四suits are liven in Table 5. The囚阳nrsan roe.嘻hJy ..... the betk
pound for the wasMd b础ftI ampoule. ~XI呻，I that "Sr-"Y is sevual counts h辙...

自. whose adsorptive pe-rcentage calculated is oaly 5. 2X 10-5 ,",.

As seen from Table 5. the wall adsorplion 10 radionucl陆s in solution 响曲

50 严I carrRr ions/ml and O. 1 moI/L 前诅ity is by the level of 10-' which 唱Jees

with Ref. [to].
T曲'c5 WI翩翩."....._.，.......伽.，

"田‘lie S阳Nr_ AdoIpciDn阳mat.CXIO-哨》

11II WPhtd 2时washe4 0UIiC ....
"。础"白， "口....iDa ........... .....,...

气:0 II dap 3.7 2." 1.1 1.2

1 nMlIIlll 3. I 2. I 1.0 ‘.'
2m楠th t· • 3.0 1.1 ,.‘
4mo时h 4.2 2. ‘ 1.4 ..2
, month 4.. 3.2 1.3 '.J
12"翩翩h 5.2 3.4 1.2 ,..
13 monrh 4.2 3.3 I.t ..,
24....lh 2.9 2.9 1.2 '.1

-&.-y 11 缸" 3.7 2.5 1.7 1.'
I monlh 4.0 2.0 4.3 10

2m俑Ih 4.2 2.1 5.0 II

4 monlh 5.0 2.4 5.7 13

l lIIOIIlh t. I 2. ‘ 1.0 13

四 monrh 5. , 3.0 '.1 I'
13 monlh 5.5 2.5 1.0 14

24 month 4.' 2.1 '.5 13

Hole, TOIII Klml, 01 on,inal lCllution • 3. 7X 10" Sq.

I. J. 2 Lo幅 we幅hi cheek"',01 ...poule

s



W岳&h .... ampoules with ndimctiw solution.t the ... a.JaDC幅鸣曲d，

10 OIIRr胃whed田 thaeueleak略 ande咽阳ation of the solutioa. The weich吨

lea曲 is &steel in T.... 6.

.. Table 6. the weiaht ra唱~insc回回 cl llliaqmDs in two Y&rS aad ..翩

翩也幅幅at the .... clinction. this cliff，町eDCe ma， be 臼used by temperalUft .h峰

回巅y .. the beIaaC四 opaati唱. Its 幌刨It cliffermce pm:eat咽~ is aePCi梅"

髓....... of solution. SO ther曹 is no 0CCUI'I'eDl:e olloss weicht d田iDe SOlUtiaD sf町，

吨. it is .Iso PrOftd II副 there are DO伽ious laabae and n回~tioo of the ...

tiOD ia t恼庐配帽.

T..曲，..........瞌..凰lea weill瞻.......山"

....曲I' CJriaiaaI四帧I ~.- 酌"刚回恤 '句阳命......
(,> (-曲> (,> (同》

5.121070 I 5.121100 +30

3 5.12棚!MI +20

‘ 5.121040 -3。

12 5.121010 -10

2.. 5.1%1100 +30

2 I. 0125172 I 5. 忧5I3S -31

3 5. f251M + II

5 5. 0125115 + 13

12 5.f2511O -12

2.. 5. f25140 - 32

3 5. '21110 I 5. '21剑10 +..0

3 5.'21"'0 -20

‘ 5.t2饵!MI +30
12 5.'21toO +f~

2.. 5. '21"'7 -13
f 5. 3%100 I s. 321030 + 30

3 5.3210"2 +..2

‘ 5.321'10 -20
12 5.32鹏..I +fl

2.. 5.321010 + 10

5 5.19253' I 5.1925'" +9

3 5.1925ω+21

I 5.19%520 -It

12 5.112514 -5

2.. 5.1125阴 +41

• 5..415∞ I 5....1.51 -..

3 5. ..41510 + 10

• 5. .41530 + 30

12 5. ....1..10 -20

2.. 5.....ur5 -25

'



1. 5- 3 句ttdI1C KIhiIJ ........ ell融...

D回KJDine吨黯ifac -=tiwity 01 the solutio皿 in dille冒'alt 阳刷rmtn咽Is阳oI.awe

.....田1Msolutioω~SI..duri唱 its stotkinc. The r咽alts of... the~

dill回8R lDtaI ill Tala 7-)4.

1恤..7 匈睛fit ...钮，，，，-ce..…

句配矗It.蕾帽.， ~时'民h擅自~(IIW..)

("'11电) I. Mi配‘...届. w ...‘ ...画·
uta田幅画.:1-'3. Z) <R8InII.酣 .1"1. 11. D)

Zl3.5I

Zl3. U

Zl3. D

ZIf.fZ

Zl3.1t

W.IJ

%14.09

ZI3. z4

W. 01

ZU. Z1

211.35

211.11

K n..自

14.....四"

"D田~l"
I1D1c.lt15

11..1'"
I1 A1w.IN1
ZI.0a.IM7

O1llK.IN1

ZO' .....I911

05.FeI队 1911

02. ....1911

I7.NIw. !.,
II.画缸，.IHO

12.Noo.I"1

比lW.I"1

17.OK.IMI

ZO.Fn.I"2

""'"ua"""""nau
m…
伽m
m
m
m肌
肌
邸
m甲
部
肌

510- 05

507.05

5c陈章7

49也 17

A鸭....21嚷，臼主缸 91(0. 32'0

511. 05

51).73
511.45

511.47

A霄，咱:r，511. "土O.U(G. 05")

Mnsumlda,.
T耐.1 句ftiIk IIdt啕J '" "$r·-Y 剧创嗣

Z4.~.IH4

05.0隙.1H4

13.0隙.IN5

14.1....INS

15.,-.1'&7
OZ. Mer.IHI

03. Mer.I'"

句，回ifir..iw饵，

包里'
539.20

531."
5ZI.93

52l. 21

511.50

503."
sω.37

句lftiflC ..丽'y__.....IO'..
da,. OZ. Madt.I.... U",..>

4N. 3O

4N.II

499.4'

4".1'
S创.71

~...

so唱.4。

如....，4".99主 3. 2S(队 15K)
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Ta悦e9 句*ICIe activity or !J'I Ie蝇utloa

Me刷red date

左丽:10;∞.02. Mar.1991
20.Mar.1991
02.Apr.1991
09.Apr.1991
_nvalue

SpecifIC activity r_ r.咀Iiaed to the time AM.
12 ， OO.ZO.~rch.1991.(Bq/~>

569.29
569. 64
571. 33
571. 11
旦且旦孟且旦

Table 10 句eCU'lC adivity or 'III soIutloa

Mea皿E曹d date

因01.02 ，ω.16.丽ay.1990
29. May.1990
manval四llleUU'ed by
twelft lab. at home,

句ledfic 剧ivity

且组1
'66.166
143.143

如cirlC Ktivit1 normaliled to the ti_
AM. 00 ,00.01. May. 1990. (Bq/rn.>

2ω.70

2民.82

200.76

Table 11 speclrle activity or IJ'C. solut协a

M制剧，叫 date SJlt'Cific activity
(Bq /ml>

05.~.1987 423.16

21.Jan.1988 ~24.57

10.Feb.1988 425.17

01.Mar.1988 420.65

24.Jun.198S 421.58

:'0.Mar.19h 411.33

(The upper are elfiriency traced by "eω

(The lower are effidenry trared by '''e.)

1G.Mar.1989 414.76

23.Mar.1989 刊 ·1.04

S院cif比 activity norrnaliRd to referer晦e

ti~ 01. March.1988. (Bq/rn.)

421. 12

423.51

424.64

420.65

424.80

421.30

424.66

424.26

Avna.e，423.12士 1.79

Table 12 Spedrle acllvl.y or IJ·C. solution

Mea.ured date

20. Apr. 1988

27.Apr.1988

28.Apr.1988

10. May. 1988

24. 气lay. U88

211.Maf·198b

28. Jun. 1988

GI. Mar.1989

11. Mar. 1989

23. M",. 1989

13. NO\'. 1989

Specific ICtivity
{组组里〉

707.12

705.56

703.93

695.58

689.79

685.37

667.08

529.92

S衍.24

519.26

:111.11

SJlt'Cific: ICtivity norm.lized '0 refn
enee ti~ 27. Apr.19SS.(!XI/m,)

702.55

705 56

704.58

703. 94

707.12

703.89

706.19

70S.49

707.54

703.24

1199.39

Av.n..704. 77土 2.59(0.37">

11

http://24.Jun.1988
http://Average.423.12i
http://28.Jun.198B
http://23.Mur.1989


Table 13 spedfic aelMty vl "IAm 时utloa

M帽剧nCI dille 句etiflC .etivit,.(Bql皿，

04. JUII. 1991 380. 24

19. JUII.1992 381.85

25. JUII. 1992 381. 87

Aww8p. 381.3" 士。.94 (0.25">

Table 14 Spedfk actlritf 01 "Ni IC础ulloa

M回缸red elate 5p咱flC剧ivity( Bq/Illl E

10. lIIov.1989 356.1

23.~.y.1990 353.43
〈币胃 uppn are measured by
伽萨.， coincicl回睛"前侃hi，.>

(The 10响r ar. m帽皿red by
liquid lCinlillalion _mbly)

27.Jun.1990 359.50

AVeRlt.356.56主3.05ω.86">

As seen from Table 7 to 14 , the specific activity corrected by half life is well in
agreement for 嗣Co， "Sr-toy 皿lutions in more than two years and for mC. , mCs
!'IOlutions in one and half years. Although the data for uNi ,zuAm solutions are few ,
their specific a.:.tivity vAlues change very little from the data acquired in half year.

Half lives of 时ionuclides lUI , US} are relatively short , the- data measured in short

term agr四 well with each other. The national intercomparisons of 再leClfic radioac

!ivity of the two radionuclides have been carrit lout. The data measured by differ

ent labs devists not very much from each other. The values measured in the

authors' lab. are comparatively close to the mtan. 1n a word ,every radioactive solu

tion developed is uniform , stable with reliable accurate value.

2 ERROR ANALYSIS

For 4略γcoincidenceassembly. the main error 皿urees are as follows:

Type A: Statistic f1uctu.Jion of counts I

Type B:

a) weighing I

b) correction of dead time I

。 correction of resolving time I

ωbackground curr，配tir'l"

If extrapolation method is used. it should be considered:

的 correcting error created by extrapolation I

If efficiency tracing method is used , it also should be considere.:i I

1%
,

http://25.Jun.1992
http://27.Jun.1990


f) corneting error created by determimng specific activity of the tracing ra

diOlluclide.

Er宜。E 蚓且rces and uncertainties of specific activity of each radionuclide stan

dard solution are listed in Table 15.

Table 15 Var恤s error sources aDd uaeertalot恒

饵'nil' tJP国 气:0 ""Sr--Y '"'Cs '斟cs '"I ,nl "'Am '"Hi
T,.. A, 0.09 0.25 0.14 0.11 0.20 0.21 0.18 0.21

T,.. B,
D国d ti回回 。.01 0.01 ~C_ ~m ~m ~M ~M ~~

RaalYit唱 time 0.01 0.01 ~M ~m ~M ~M ~M ~~

~klftlUnd 0.01 0.01 ~M ~m ~m ~M ~M ~~

响拖hir咆 。.03 0.03 O. 03 O. 03 ". 03 O. 03 o. 03 ~ 03
Extrapolatilll 0.032 0.032 0.032 0.05 0.10

(Fiuilll method>

NlIClid~ n缸" 0.10 0.10 0.10

J豆豆 0.035 0.11 O. 11 O. O~7 G. 035 0.06 0.035 O. 11

JA'+B' 0.10 0.27 O. 18 0.12 0.20 0.22 0.18 0.24

3 CONCLUSIONS

(1) Conditions in preparing radioactive standard solution determined by exper

iment aret usually 20-200 阅 carrier ion/gram (or ml) and O. 1 mo1/L HCI or

HNO， aquωus solution.

( 2) Selecting rigid glass as storing container whose radionuclide adsorptive

percentage is on the level of 10•.
(3) For one gram of solution. evaperation Iωs is very smaO and inferior to

3 ~< lU-' during solution separate loading and flame sealing. in fact. it has no influ
ence on specific activity of solution and can be ignored.

(4) Under the conditions of this experiment. there is no phenomenon occur

rence of precipitation. c倒cervation and cωgulation over two years. long-term.p萨

cific activity values agree with each other within permission of experiment «rorl ,1O

these standard solutions can be thought as uniform and stable.
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