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Abstract According to recoIIlInended conditions two bio．sarnples，tea leavc aIld

n01”，ar。prepared with di行erent methods： 孕oundi“g into powder and reduci“g to

ash，then they were aⅡalyzed by 7 ray spcctrometry．f己emarkable diH_erence wa8 shown

between the rnea8ured values of tea samples prepared with these dimrent mcthods

One of咖e rea80Ⅱs may be that thc mBthod of reducin只to ash makes 80Hle nuclide8

lost． Compared with the“Ⅱon—destrllctive”me比od of grounding
into powdcr，thc

rrlethod of reducin￡to a8h can be删ch more sensiblc to the loss of some nuclides

The probable reasons are di8cu8sed for the varied in丑uences of di行hent preparatioll

method8 of tea ledve aⅡd丑our samDlcs

K。ywords 1 ray 8pectrometrn Tea，鼬duci“g to础，Grounding into powder
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1 Introduction

As is weU known，many methods of pr印ar血g saⅡlple，includiIlg ashing，compr郫s—

ing a工ld e7叩orat血g etc．，are frequently adopted by anaIysts to improve sensitiVity or

cut ddwn liInitatioIL No matter which method is adopted，one of the most important

preIIlises is that the 10ss of the matt钌w】血h is concemed in the measurement ount to

be nesHgibk，or eke quantitative corrections can be done within eⅡor permjtted． In

the iIlter-c唧arison 0n low level environmental s砌ple with 7 ray spectrametry【“，two

classical methods of preparing sample were adopted accidentaUy．HoweVer，we obtajned

two feslllts诵th a b培di最rence．Thjs makes us pay attention to the the suitabihty of

some classical methods of s锄pk prepar主ng for special kmds of s曲1ples and nuchdes

2 Analysis results oftea leave with diff毫rent methods of preparing sample
As a part of tech血cal ex出angebetween the Laboratory of Industrial Hygjene(LⅢ)

aⅡd the Japan che血cal Analysis center(JcAc)，an inteH0mparison 0n radioactiVity

analysis 0f envirD砌ental saI]npks(tea 1eave)was done in 1996． The results obtailled

with difrerent nlethods is introduced here
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111 order to test the sensitivity of our low background HPG。7 8pectrometer with

anti．coincidence shjeld，a丑d to acc哪plish the血ter—compaTison on ti工ne“so，we decided

to ad叩t two classical r1}ethods to prepare samples， One method is that the saⅡ1ples

are Founded into powder and then dried at about 1050C，w王Iich is called as a“quasi—

nondestructive tech工lique fo’pr印aring s锄ples”．The other is that the s硼ple is ashed

at 450。C【2～4|，which is caUed as“aslling IIlethod fbr preparing sanlples”．

The tea kave used was bought from a tea shop in Beijing，and it was produced in

州ian provillce of Chilla．The total weight iIIduding stems was 2．5 kg．Both LIH and

JCAC obtai工led a half of the sarnpks，respectively．At LIH，a part of the s姗ples was

gro咀nded into powder and dried at about 105。C，and then the powder sarnple of 157，9 g

was锄ed in a box of击75×50 to be deternlined．About 8．6％ofthe tea 1eave mass was

lost during the preparation．

At the s锄e time，another part of the sample，of wMch the weight was 782．5 g，wa8

reduced to硒h at 4500C【4J and total ash weight of 38．59 was obtained，and then衄ed
into a box of d75×25 to be deter血ned too．Both sanlDles were sealed fbr more than a

month to acMeve eaumbri啪between 226Ra alld 222Rm．

AⅡs唧les were deterⅡlined with the low bacl【Found HPGe 7 8pectrometer with

aIlti．coincidence shield[5】．Each k血d of samples was dete加=1ined 4 or 5 tirnes．Couection

time 0f each spectrum was 85000～86400 s The spectrm of bacl【ground was coUected血

72 h．The analysis results of the powder are shown in Table 1，and those of the ash are

shownin Table 2．

nom Ref【7】，the st atistical test of coherence of average values between powder

and ash was carried out．For ex锄ple，the fhlal average reslllt of 226Ra in the powder is

2．47土O．46，aIld that m the ash is 1．53士0．12 0bviously，2．47—1．53=0．94>0．46+0．12=0．58，

then we can draw our conclusion that the averaZes of them have remarkable di秆brence

Because no radionuclide would be 10st in the powder sample and some radionuchdes

向吐t be lost in the ash sa工nple，we faⅣor the resldts in Table 1 even rnore

Thble 1 Analysis results of th8 powder of dried‘ea leave

(1)Reported are the total error8 at the con矗dence level of 95％
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Thble 2 Analysis resuJ￡s。f the ash of dried}ea lea坩

(1)Reported are the total error8 at thc con舶cncc level of 95％

And we follnd that djfrerent measuring condition，say，gedmetry，did not innuence

measllred results of the tea 1eave The results of the dried tea 1eave in a p01yethylene

box of西75×25 are listed in 1阻ble 3．It shows that the results agree with the resuIts by

using p01yethylene box of≯75×50 very weu

Table 3 Analysis results of七he powder of dried tca lcave wltllln hox+of审75×25

f1】Reportcd are the total e¨ors at tlle 95％conHdcnce level

+Thc sample had not achieved equilibrium bctween 226Ra and 222RIl

3 Analysis results of nour with diff．erent methods of preparing sample

As kⅡown仃om the a】1alysis results of 1 spectrometry of tea kave with two di仃erent

methods of preparing sample，sample pr印ared wi七h ashjng method might lose some

matter to a non—negh舀ble de旷ee for tea leaVe，eVen if no non-negligible error e五sts in

aⅡother proce“res． The fact mal【es us sprout a thought to detect the suitabibty of

classical methods of s哪!8 pr印armg for sorne otheT kinds of s锄ples and nuclides

A kind ofhigh quahty ndlⅡ，calkd as SIGNE FUXING，was矗rst used as the sample

to be measllred．The di艉rence from the measllring of tea leave is that both dried noIlr

aIld its ash were sealed in saIrrDle boxes of the same size西75×50 in ofder to avoid mor8

inde矗njte factors iIlnuellcing analysis results

The如a】ysis reslllts of dried丑011r are hsted ill Table 4．and those of the ash are

hsted in Table 5．The data fono啊ing sign“<”are LLD of the system with this Inethod

’工hbles 4 and 5 show obviouslv that their results for 40K are consistent between dried

Bour aIld its ash，aIId the sensitivity of the method of“quasi-nondestructive technique

in Preparing sa曲1ples”is coIrlp盯able to that of“ashjng method in prepar血g s锄pks”in   
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respect to the detection of 40K．Because no de矗Ilite data of 226Ra，1。7Cs，and 228Ra fronl

the method of“quasi—nondestructiVe techllique in preparing s锄pIes”could be obtained，

the in丑uences IIlight be brought on with both preparation Inethods、聊re not decided yet

Table 4 An出ysis result8 of dned Hour

1)Rcported arc the total errors at the con矗dence levcl of 95％

TBble 5 Analysis results“the ash of dried H叭l。

(1)Rcported are thc total errors at the con矗dence lewl of 95％

4 Discussion and conclusion

If we only concern with 40K in丑our，the two preparation methods d。not bring on

any remarkable di骶rence in the reslllts．It seems that蛐K in n011r is absorbed only from

soil by the plant so that there is not so rrmch volatile matter． This may be a possibl8

reason that leads to the silnjlaT results when difrerent methods were used．It seems that

tea 1eave absorbs the radjonucHdes not oⅡIy盘om soil，but also from the atmosphere

around leaves．Because there isn’t cleanjng procedure dllring the production of tea 1eaVe

and there is mudl v01atjle matter，the rem龃k如ly di珏krent reslllts come into being In

short，the di仃erent chernical states of the nuclides in tea leave are possible reasons that

cause notable di矗爸rent results when using the di艉rent preparation methods

According to the principle。f‘‘quasj—n。ndestructive teckⅡ(1ue for preparing sam—

pIes”，if the sensitivity 0f a system can be ftImUed，then the reslllts should be fuⅡy

rehable，just like the detection 0f丑011r． Wh盯eas，it is shown that sensitvity of t11e

system has restricted the application range of that Inethod，only in thjs case，“asmng

method in pr8paring s争mples”can be a chojce．

In oul pTeliminary study of the in丑uences on analysjs reslllts using both classic“

sanlpk preparation methods(fbr tea kave and丑ollr sanlples)，it is discoVered that some
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蛳tations e】【ist in applyiIlg the埘【ethod of redllc血g to ash 0Ⅱenviro蚴ental sarr啦les

、ve should be veU careml with the specmc 1iIIlits to the s aI】叩les and nuclides concemed

though the as‰g method is used by many analysts for its notable hjgh sensitiVity．

F_Ilrthermofe，the method had been previously applied to many works as recorrlmended

in references，but the liIIlitations of the method had notbeen pointed out 0r discoVered in

those works．F钉exaⅡ1ple，radioactiv“ies of s锄ples are the most basic data iII estinlation

ofinternal or extemal dose，Tadiation protection and environIr坨nt monjtoring etc．So it’s

possible that the ashing method had been applied to the saⅡlpks and nuclides which are

unsuitable，then incorrect restllts were obtained When the incorrect reslllts are applied

or cited elsewherel the new non-negligible discr8paIlcy wollld be spread．

1、0 sum up，抽order to gajn a cle盯jdea of stllitab也ty。f“ashjng method for prepar—

ing samples”，or to obtain conespon出ng correction factors，it’s q11ite sign嫡cant to study

the in丑uences on analysis restil￡s by using dj艉rent dassjcal salllpk pr印aration methods

References

Japan Chemical Analysis Center．Inte卜comparison of radioactivity an出ysis in environrrlental

s啪ple8 based on 1995 Cooperation Program between LIH and JCAC．Nov．1996．

Ren T S．Wu S C et缸 Measurement and evaluatioⅡof radionuclides恤{ood and thc

environment(iIl chinese)．Be玎ing：Atomic Eneogy Publi8hin91 1992}13～20

Ministry of Public Health 0f P R China．Radia七ion 1evel aⅡd hy譬ienic evaluation of tlle

eⅡvironment of China(in Chine8e1，1985，1357～1358

Guo Q z，xu c H，H∞J F刮口L Chin J Radiol Med Protect(in ChiⅡese)，1993，13(5)：328～331

Su Q，Zhong z z，Gao Y M“Ⅱ7．Nucl Electron Detect 7Ibchnol(in Chinese)，1988，8(5)：257

su Q，Gao Y M．At Ene。gy Sci Techn01(in chinese)，1990，24(2)：35

Fcng s Y．Error theory and data proces8ing(in chinese)．Be巧ing：Science Prcss，1964，66

1

2

3

4

5

6

7

   


