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Gamma spectrometry method of

analysing radionuclides in air

1 EcH

AR HE L R AR SR B R et d B 3 HG, B G.LDY I UBI E Z 5P 7 ik
STHER R AR SRR E R TTE,

AR MERE AT R B R A R I A [
.

2 SIHtRE

T I PRAE T AL B A 3 L FEARPRHE R S I T My A AR ME R 2 30 . BARME AT, B R IR &1
HNER. AERERSBETTE RN ST R FEEH TR ER SR NI v sE4E.

GB/T 7167—1996 4% ¥ §t4RIE M 220t B

GB/T 11713—1989 HE4E ¥ ik {2t R E ¥ BOMEE S R ET B

GB/T 11743—1989 i SHEERN ¥ Bt ik

3 EX

EIRHERH T3 X
3.1 EfEFrfnRrsiz= | M workplace and ambient air monitoring
T BV O E Y BUR AR S B X2 F B 3R 4 25 SURC ST PR IR B A ]
3.2 ZESHEMHEF air sampler
WRZSHESNER., HIEEHME SR S B ER LR =S,
3.3 WK% breathing zone
T 76 A\ B TE F T TR 2R B X8, R BR M P O R E LN AL, R 30 em, EIL/EEETZRN
ZREBEAN .
3.4 WFHRAEHUFE  breathing zone sampling
FEA S T IIEA B FRH K 205 2 URUR as BEA T 2B U BUHE
3.5 TMAEBREGFEZ: personal air sampler
TAEA R A TR S R R S [EUE S ALUCR B S M 5 L RSB
mEER BT ABRAER LN (KSR KBEDOMKE.
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5.1 ZRRHREK
ERRERG

5.1.1 ZFREUHE.
ST H .

2N H

9. 1.2 IEF¥L:E

AH &2 FLER .

b) h¥ETMETERIEL .
W, FEvE R H
B % 13~15 mg * cm™ %,

o) MBI ANEERES ., BETAASHEEEEHBL, WRERKENSERR/N IMEE SRS
HES,. B eRkY 6 om, HAHRAAEHRALM A — BRI IR HEHE. 56 ~10U9 K
By TEDA = 2% 3 E A TEDA 1 2% R EA UL B HUR R BT 50 M2 2%, I B <50 pm,
K B E R T N, R AT 5 em, T B FREERSH VAR LS .

5.1.3 Witk ERSFRE T . HIEN SRSt RS E . A FEiRESE3I%.

A.1.4 WHRZE WMRERLTRIERERSGTH B AP =] R, LUE R B B 0B 7 B R
HEK

R.2 B A PRSI EENLR . BRZEEHER AR B &, EEZHENEE<] mm,
£ 10 mm, W2 T RE A EEHE, JMa 5 M FE ST DU RS DU & & MR L 1L

5.3 7 iE{d
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Bl ] 13 5
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SIS HE FL
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&0 B BE, R

g5 ik i+

23 SCHURE RS RO LB EF BRI 08 5 AN LR, L 1.

72

IERET

1

ZREXERFHRRER
BlIe . BIE e FEREEEAMIISAMIER, /TE
AR R R R ESHEN S B S
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HIEREAERRARTRERSE
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HE AU I8 NIE 0 IT L IR D 40 ERR K, BRSO, A S R,
6.2 RHEA

REAR 3% BE T R BR AN & B FERFECL B R R R EMPE R BERE TEIZ TR
6.3 HMIRHEMHEF LR Z R

BN B TME A X O A G TEN GO RSSO W R THE), £
FRUEIAS 2R B B JF M T GREFF B K SR B R X LB 72D, FE T 1.5 m B b SR8, FIRTIE
FIE B R A R FEAE 2 BR B AR
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0.5 A AURIRA KL

R A 22 SUBURE 83 AT TR PR AF IR, R EE Il — el A TAE R R B B R B AR RS
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b.8.2 XNREMBELmAEE: AXGOERETENWEBRTEIERE TR,

IR Q- R AR 25 R R iR BV o 3 ) i
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i L L el A

P_X#L": '~.1kPa,
T AT eI RR E,BUYHE 101. 3 kPa;

ARTFTREBMNENEE . T,=273.16'C+24C;

T— PR TREMNETRE, REHRKREBEES 273. 16.
6.9 RPEMEBHITEE
6.9.1 EUHBMEHNEETIHENSERAERESSMEHERES B EERESRAHE
Gz WA,
6.9.2 AGFrIER kR REER X A ER SR RB YT RERFETE
6.9.3 XM EYEYIRURES ) R E N R E A LFg, 7 R A,
6.9.4 MSBEERURBHEON) BRI BT E , H I E T AT @ i 19 58 R R A% 5 1 9r ke 1) BY
PESSHEE TR RS H L O A R E R AW SRR,
6.9.5 Ll ZESIRMER 0. 3 pm AMAD {E IR REALZE P RERBR U8B 8D TSR
VR RE, SRR R AR BT A 6. 9. 3 BARXT ELi g H MW IE BT HIN S H TRIE,

7 BRI

7.1 WNERATTHLERCE Y SRR R IE B AR AETL, BULAC BT #F &h » TESU B 2R AT B X0t
17 RE FEAN R ZI B, AR 05 20 B B9 8 BRI RO ST HE b B 2R JU o AT 2 B A
7.2 PRI GREE S SR 2 45 i) — R B A, A B OO L A B/ TS T 1000 eps , LA
B A RS T 8 o S AT RS, B X0 2 6 v JEAO AL &M, . RE R G, Bl B3
W A~ /NF 10 em,
7.3 BERLZIE
7.3.1 ZIBERE
F—H LSRR R LR ¥ ST 2 EERLE. EEEH
~3 000 keV,
7.3.2 T
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A E—— XN Y FTERREE ke V;

X —— L Br e py it ik, JE X
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7.4 WREEZRWIZE

T 2% BE R B A F 2 fEIE IS ST SR Y TR RIS R, R if?ﬁ’lﬁiﬁ%ﬁ TE T FE 5%

T I AE Y BB R RE T A K e R, B F LML R R S iE M A 2 o, R (B)iFER
=B FWHM, MAE R0 £ REVER TR o fit FWHM, 8, Al B/ ZEM & X 6), i e
FWHM 5 7 H&EEE X R,
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SEERAERE Y SRR, — I 50
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R (Rt B R e EEE AREE<E X)) N R—CERH OB FRE FHRES 2R i?TE'
FHERMHRNZERE AR BTN ET IEBEBERETL KO SEEE
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7.5.2 FAXRERZERL AANUEEFTNBRERE EY FERMEEHHRS R Y S0 REL
A #EXREHRRE—~ZE8 Y HPE— EY RN ERNESHESESHHRE. B Y HREHEZ K
B & HEHG TG 1~2 M0 28 Y FRNFEHYRRLE, REH—C a5y
B ETRER R B — M E R SR R THMZERE&& Y AN BT, M ENEF LA~ -
REH.FTEIER Y ML BREBE M E SR Y BLER WESEMREIR 5 (7. 5. DHE.
7\ B 77 W% C. .
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SHERBEMEGFET R E, F 8/ EA TR TR E<E5Y.
8.3 EEMT

BRITEREEXM GB/T 11743 1 GB/T 11713 Y RAF 4N M EHES B EY G. 3L, HiT
W HEI LR TIIETE 2 3R Bl 28, B0 ¥ BRI AT 3 R BN W] B Sh A br R M RIS B R AR . i e
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HE B AR T R, AT RIE R 1R S FIBT B R 8 A ARG SRR T B R IR
BN EERSHEBRR S ARERNI S TERE.
8.4 ZERAEHHEMRERITTIL
ZTRPBSHEER jKREC | ﬁ(Q)Tl‘ﬁ
C;,=38,; e fi o Vel eog, )™t senesseseniineciianeen ( )
AR S, — HEX K EY %‘I‘éﬁéﬁ'ﬁﬂé@ﬂé*fﬂmph
R— BERIERE
[i— %R jREEY ﬁ‘%%ﬁ%]‘%(ﬂl]%}:tt);
V— XA B, m’;
F— R RFERE
e —EY BTERAI 2 EEER MR
C MERERAKIBNE RO M e CREMIFIIE) ZH Z PRI "-"ﬁéiﬂ!’lﬁi A A
RAR OO HRBEERETSBRA B ERE.
8.5 FEAELIE
2 SR PR R (] L B0 B T R B B e ] A T A% R B e TE AR, B B B AE i [a] [B] PR Y B AR AT AR
1, (10), (1), Q2) A HFERRIE .

R,=1—e™" cecacsassasansunsnsancsecesses( 10 )
RE o e_""‘g --------------------------------- ( 11 )
Ry =1—e ™%  eeserssssscscmmcinnainsninan (12)

it‘#: RiyR;, y Ry— %%Mﬁ%%# ﬂliﬁﬁ]ﬂﬂjlﬁjmﬁqﬁﬁﬁl: X ¥
t,—— KT 05 E 45 R ey BHE y min;
t,—— RRELE E M FEFF L5 18], ming
ts—— M FEFT if = 45 SR BT [H] , min
A—EURER R ETEHE min™',

9 BREs

9.1" ?EJE**% W AR ET TR . IREEAZEEEEIHENTRYZ RE RIS, FFE
AR M EEEGER A SUYNERFE . METFHENTHRAZRELKEUNF LLD"RR.
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M & A
(PR BT

BHRRSSRYPIERE

Al SEREBERERS
Al 1 EAEBIRR A5 R P T A HLA A A ST B A0 10 4, (R 08 e e e SR % FE

Al1.2 K TEARM S PE Na*'1 1 HNO, .NaOH \N,,

Al.3 M RN BV BERBERERS HEEHEE SRS E.

A2 H[EWEREIEE

A2.1 TERMNMPHE Na1 A 10 mol/I. HNO, 100 mL A 4,424+ 100°CH
- Bl MRS ENERL, 100 mL - mTAFLE, L RSB B SHEBSARM 10 mol/L 84

{47 (20 mL) B sk i

A2.2 BEEHASHIIAL 6 m IBEEN,HU 10 m* « min " HEE U AR IR

G20 AENR KBRS S B,

A2.3 FIEASBANESZEHNARRERFE.S h Z ARFE
B 5 h LUS SRR, AT1E R 15 PR o 08 5 R A8 A7 LB AL R A

A} BEXERRINEZL
A1 ERFXEWME AL REH.

fef E 2

IR

a5

ML T REE.

A AL ERRERRAE LR REREE
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fif == B
(FER IR %)
HNERNER A

B1 HIEAR

Bl.1 Af@zZz—5athRK¥.
B1 2 TREFRBEMARREE,

1.3 FRAERCSIYETEW 5 mL, TG C, £ 100 Bq/mL (5§ Bq/mg)
To/KTEXE , 2518 7K  fER

-

Uﬁtﬂﬂﬂ'ﬂ
' S

N On B

S Ak Wk gl S
B2 BEFE

B2.1 MRERAVESRHRT, ENR—EC I B4R A, Bl —iK D Are

45, FIIRAEIIA 2 mL R (IR 2 R A

AR <<E5%,

PR RN ALK, YIRS RSO SN N EARARERTTH.

Vi L T Y Al I

B2.2 , ﬂﬁﬁﬂ%ﬁlﬁl%?ﬁ%&%ﬁ%m%E"fﬁ*ﬁx_ﬁ,%ﬂ’iiﬂlf&"ﬁﬁ)\ﬁ?ﬁﬁiﬁ*Jﬁ"ﬁ'ﬁiﬂﬂlﬁﬁ'{%

M52 B — 5 Bk 1 S P R B 2 R R IV EE 0 RS i R

B2.3 /MRS T HEHFES ERXT ERE,.G (ng), BEE ERES  HAKERTHE

AL L7, AL =) S0 TR
B2. 4 HAVRHIARESEHERASSIBEERKL FERHE TR

B2.5 BREXEBAHRE.BTHRET, B/ NEEE G, (mg);
B2.6 HIIHIEERE, R (B, (B2),(B3)

AR LRRERE G =G — G,

IEARTEAITE A, =G -G,

HEBBTTE A = (AT 4 A + A)

:T:t;:j 3- &1 ‘!&E WE Gl ﬁ Gl‘ Hé]*ﬁﬂﬂﬁ:ﬁiﬁ%
A,—— TR E WO IE B R A AR HE IR 22

B2.7 SH—B4RE M, FEEFE L B2 1~B2. 6 S AREE T EMS

BRI R AR, B — A AR, LB TR T 3

B2.8  HYBy BNy vk A A, T L) = AT AT O AR B AR A T OB B EA AT

O E R E R R R
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(7 B B 37
B RELNEZE

Cl EBIES5AHZE

Cl.1 HAEER TSI AN &, AN IETAREREFEL

GE Ay Y SHRAMIXT IR B, BR B R RO Y SR X IR IR AT RS Y SRR
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R EZH A BN AN G A MR A MK /M — 1 C R SHE S R e v ST R I
mrCs i‘*ﬁ A& TR E H2EERRE . AXBERMRE L 86 v 5T B R B A A X R R4
Fl E R S AN R WK H At BE R AT X R T — L HE R K.

C1 2 XRATE Y HEMER HHIENADLERN E 81 Y HR S ENEE, o TARCOHE.

€5 = npu/ (A; X $;)

A, —ﬂ?ﬁiﬁﬂ’ BB j RS B LBy
P F— NI A EY SHERAT R S 3 SR Y r K I

«+( C1)

R —— TR G RSHERY E, 8 Y SHRM & R RS R cps

C1.3 TER—WHTER—RERN E. 01 Y HENESHL  BH 7 RN i A R £ U5 SRR 28 3R oy 3

(C2)TZE.
Eim = M/ (A; X P evenns

Cl.4 X EYHRSESHL E. WEBREEZHN,

&/ €m = (ny /05 )/ ($5/bim)
= {np;i/ i) X /nym)
=€,/ Npjm

A €, = nu/dy — B X AXTEER E, B ¥ BT Z AR,
b = $5/Pm — HETLN E. 7 Y ST ZAHX R H .

e (C2)

. (C3)

C1.5 e, 57 efk E, tyxR % RECH R, B8 AR R 28

- B/ SRR LA B AR M X

FIHERRTR R,

Cl.6 H—EmMEEMRE EY ERERERG TR, By RS BENEY o, MK

e LW E MAREN o, HZ HEN R,
R, = ¢,/

XHE— 7 B8 E, b9 S BEEHRIIRCR & TR (C5HIT.

Eisz'E:

A & —EY A EREK,
HAE/NREMSEREBCESERN XA GHRCHRE, ks

=+ ( C4 )

B F Tl B F i ST R R 3R e I PR T B

N—1
In(e) = Ea_,- X [(n(E)Y
=0

A o, UEFRER AL
N—1—HR ¥ N—-1FF 35 4,

C?2 ZIE H,G. B LRENENS ¥ HERRAEK CI.,

R SR AR TR R B3
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. L

£ Cl %7 SR IEE

ﬁ“ﬂ | TR [ AmE ) YRR EREE [, | YRR | AAEE
keV % keV 0 keV o7

152Ey 121. 80 | 141.024.0 %Co 2 015. 3 2.940. 2 2R 1377.7 | 8.874+0.15
244, 7Y 36.6+1.1 2 034. 8 8.2+0.6 2R 1 509.2 | 4.78+0.09
344.3" | 127.24+1.3 2 598.5 18.0+0.9 Hep; 1729.6 | 6.2840.10
411.1 10.740.11 3 202.1 3.240.35 214 R 1 847.4 | 4.5240.09
444. 0 15.0+0. 15 3 253.5 7.740.9 ZIeRj 2 118.6 | 2.5340. 05
778. 9 62.6+0. 6 3273.1 | 1.71+0.25 2Upy 2 204.2 }10.774£0.20
867. 4 20.54+0. 21 3 451.5 0.93+0.2 214 By 2 447.9 | 3.3240.08
964. 0 70.5+0.21 || ***Ra? 186. 2 9.0040. 1 Qe 66. 0 1.774+0.2
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