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Photo. 2 Nose swab sampling paper

Photo. 3 Personal dust sampler
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Photo. 5 Autoradiograph of PuQ, particle on HE-40T filter paper

Photo. 6 ZnS{Ag) autoradiograph of Pu0, on HE-40T filter paper
(Activity 15 pCi : 5x107'2 uCi/cm®-hr)
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Fig. 2 Mass distribution of PuQ, on HE-40T filter paper
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Photo. 7 Autoradiograph of Pu0, particle on nose swab paper

Photo. 8 ZnS(Ag) autoradiograph of PuO, on nose swab paper
(Activity : 5 pCi)
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Fig. 3 Mass distribution of Pu0, on nose swab paper
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Photo. 9 ZnS{Ag) autoradiograph of Pu0, on HE-40T filter paper
(120 pCi : 4x107*2uCi/em®-hr)

Photo. 10 ZnS{Ag) autoradiograph of Pu0, on nose swab paper (18 pCi)



SNB841-82—-04

3-2 BAFRMFUTSEBRBEIVIT X777 ARICHELL PUOREST

MOXBFERBE I o—THy 7 RDO—R7 4 VITHBRIFERBICRE LLELFRE, fEE50
BAFZMN Y TS DA RICHESNBLPad ZnS(Ag) A RGOEHRZ% Photo. 11 LR
To Ffz, TOBEREILH2 OmBN-zT—2X=7 7 AfkicHESN B Pu® ZnS(Ag)
A RGOEHZ Photo, 12 It/RT 6

BAFZ M TS A EOBIEPuNESIGEZMBIT LAER, MMDIZ 1.60pm, o, 03147
TH »tco ~HIT—R=77 A LOB{Pe O ESHIE, MMDT 1.30p£m, ¢, TL6T7#m
THoTio BEEREASZ 734 1,500dpm, =7 —R=7 7 A - DHEEEE 50
dpmT&h -7,

CDEKBRE T, FEEOANN—F -, HARPEBERICD > THERL P, RS
BEFA~R7E2EBHAL TR EIRE-T, BRITRERRRBEWEL 12, TOWHM 5,
TT7T—2=7 7 A, BREFH»S2 0mBRTVWRESRS, RERECKBL THA SR
P YT RBELAHNESGCEVNES OB FAMESA TV LLBDP L.



SN841-82-04

Photo. 11 ZnS{Ag) autoradiograph of PuQ, on personal sampler filter paper
(680 pCi, 5.6x10"°puCi/cm®<hr)

Photo. 12 ZnS(Ag) antoradiograph of PuQ, on air sniffer paper
(23 pCi, 7.5x107t2Ci/cm®-hr)
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Table 1. Particle size of plutonium aerosol obtained from working environment
Sanp) ing Mo | dlaneter ()| 4 | toamerea i) Density | G220 namic
assumed (um) (um) diameter(MMAD) (um)
(13| oxide 0.39 1.48 0.62 11.46 2.1
(2)|  oxide 0.68 1.59 1.30 11.46 4.4
(3 Oxide 0.63 1.45 0.96 11.46 3.3
Air sniffer U3 oxide 0.59 1.67 1.30 11.46 4.4
(5)|  Oxide 0.46 1.54 0.80 11.46 2.7
(6)|  Oxide 0.84 1.56 1.52 11.46 5.2
(7)|  Oxide 0.64 1.53 1.1 11.46 3.7
(1§l oxide 0.64 1.34 0.83 11.46 2.8
(3 Oxide 0.27 1.52 0.46 11.46 1.6
Nose swab
(3)|  Oxide 0.49 1.78 1.35 11.46 4.6
(4)|  Oxide 0.66 1.43 0.97 11.46 3.3
Personal sampler| (1)  Oxide 0.96 1.47 1.50 11.46 5.1
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Table 2. Particle size of a plutonium obtained from working environment

Chemical form Activity Geometrical
Sample .
assumed (dpm) diameter {um)
Oxide 500 8.8
Oxide 260 7.1
Oxide 260 7.1
Shoes
Oxide 720 10
Oxide 21 3.1
Oxide 500 8.8
Surgical Oxide 100 5.2
grove Oxide 120 5.5
White robe 0Oxide 60 4.4

$0—28—T178NS
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Table 3. Plutonium particle size from plutonium fablication facility

. . Chemical form MMD CMD
Facility Operation Tg
assumed (um) (um)
gz};g‘f gqg;g;s% o0 0.33 ~ 1.72 0.06 ~ 0.34 1.77 ~ 2.46
Oxide reduction 2 (Average : 0.88) | (Average :0.21) | (Average : 2.02)
Rocky Flats Glove failure Pu metal 4.1 0.45 2.36
Leaking oxidized Pu
polyethlene bag metal 1.2 0.39 1.84
Metal preparation Nitrate 0.36 ~ 0.65 0.14 ~ 0.35 1.4 1.8
Los Alamos
Scientific . .
Metal fablication
Laboratory | ea (dath opera- 0.14 ~ 0.4] 0.13 ~ 0.25 1.4 1.6
tion)
In room air Pu carbide 0.50 ~ 0.80 0.21 ~ 0.48 1.4 v 1.8
Hanford
Laboratory
In room air Pu oxide 0.2 v 4.2 0.05 ~ 0.10 1.8+ 3.0

P0—2B—I1F8NS
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7 —R2FHELTORY, BLORNFRIIBEBELALTH RN L OFIRTHE PuOKTEERDS
LEMARIEF 02mE WS HEIC B,



(a)

(b) Pu0, aerosol (4.3 pCi)

Pu(NO;), aerosol (5.4 pCi)

Photo. 13 ZnS{Ag) autoradiograph of nose swab sample
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(a)

Pu(NO;)}, aerosol (3.4x10* pCi) (b) PuO, aerosol (6.8x102 pCi)

Photo. 14 ZnS(Ag) autoradiograph of air sniffa paper and personal sampler paper
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(a)

Pu(NO;), aerosol

Photo. 15 Autoradiograph of Pu(NO;), aerosol

(b) Pu0, aerosol

and PuQ, aerosol

100pum
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4 —2 HWHEPu LBIEPUCEBIN-F-LBRUFF v IFLEOLE

Photo.16 D{a)id i Pu BB iIcE Ui N ~4 - AFHFED ZnS(Ag) ARGEEH, Photo.
16(b)IEMOXEURICHE U N—F —WEFRODARGCGEATHZ, EEMLL—RLTHERRDE
WAb» B, HBEPuDOBREILD, BILPritROWIRAURELAVAE y F E2HHHICHED S
TEMHEKEZN, BVHIP VRO AEFRFEERARGCGOBEHETRZ L(DTHRNLLARKIC a
MRy —2ERET, HRPUREBAOREEERT S, —7F, BILPuDBRESKEBHEEPuILRS
NE3FEH VAR EFEBELNL L,

Photo. 17(a)id, WHERPulEthic E U F 4 v 7 X7EHRDZnS(Ag) AR GEH, (b)iEMO
X PulSRHPRELCFA v 7 RBFRODARGEHETH B, RQ0H v —F — v LRI, B Pu
DFSITEBACMPEEANEL, HEORVSEbL S,



(a)

Pu(NO;), aerosol (6,500 pCi) {b) Pu0, aerosol (210 pCi)

Photo, 16 ZnS{Ag} autoradiograph of overalls
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(a)

Pu(NO;}, aerosol (b} Pu0, powder

Photo. 17 ZnS(Ag) autoradiograph of surgical globe
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4 -3 ZofoRH

Photo. 18(a)id, B PullitLW /o - 7R v/ ROE=—nNy FE2YLEBONY 12X
17 LEAEDZnS(Ag) ARGEHE, Photo.18(b)id, MOXERW o ~7T K v 7 AD—
T4 —RBIEER, RORITRE - TRIESQALFELOZnS(Ag) ARGEETS 5,

Photo. 19 R EBEPuB 7~ FEX s 7T LAAHD ZnS(Ag) ARGODEETH 3,

Photo. 2042, BRR I/ 0 -7 H v/ 2AOKBOBMENERD, BEERELLE BFRKK
MAELEONBORFEERE2AVIZARGCERTH S, MBEPCPubBERL THET L, BLU
— AR FROPUBEE LTV EHETHEEMLSHRETE S, '

1HI»S 3HEICBRAZEfL G, HBPuDEAKE, AN KEBEPuiRE DRERAH Y M
BETH, ATFACHEILEEANKSLELhIOTHBILPuROBRERFIT I EHHEK S,
ZnS(Ag) ARGOEBETHIMN SR VWESKE, RFERIREAVCTAR CGEEERS
ZEitk-T, 1Mt BOoRLNADEVDL S Pu tBILPuROBFHRORXE| =20 57
DEREB B & HHRE B,



(a)

smear sample of scissors (b)

Photo. 18 ZnS(Ag) autoradiograph of smear sample

O
flower smear
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Photo. 19 ZnS(Ag) autoradiograph of smear paper -



Photo. 20 ZnS(Ag) autoradiograph of Pu in blood (190 pCi, Exposure

time 370

PO-28—T78NS
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5. PuIL—TYV )& Rn, TnlEEEDRE]

TT7-—R=7 7LD, BEXBAEZE260L/ minDRBEERTY » 7 ) »F LEEE, ok
WEEEZNET 5 LM 300dom OHEELBREI N 2, CHRECAKTORIDEZLEDORa A,
RaB, RaCOZ—n VA llEINEDOTH L. CDOABMEMDII T LIZEREK ZnS

(Ag) ARGEHEAIKRS & Photo. 21 Da)it FREMAL AL S HLEBABONB, TOMMAVIN
SRFy PAFEERHHEZRLTS, R BEBOERBEIHS ~HEM LGV &, LU
-V NEDLDORFENNIVIELOREDABRIEBKEL LV, —F, B{LPu = -
oViE 3EIRABRf K SiIL, MMD® 0.5~ 1.6 pm &b 57, S Lic (b Pu SEHEENT
WEHBSRIE, HEREOEMEERL IRy PVEIEIAKE{NB, /4, HBPuIBEIHL TL
AT, HERESEVRKICERL Tn BEBEEAROMEGLEABREZRTH, FEEROEM
tEitHEEZH L, BERCEAHEPE L0 T, BEREHOR > —EFOBEEZ KRNI RN,
Ton DIRBHEICLEBLHBPuBRICLLELDHEAETE B,

a EHRERAIESR, affix <7 bo 4 r YT, Rn, Tn OBBEENERELALBTHEVE Pu @
BERERET DL ERETH S, ZnS(Ag) ARGERENT, BILPusXUMEPuD
WENDIEAL D, MOEBTFLERDORn, Tn BEESELET S AHIK 20 TRn, Tn ORERE
P, PuiGRpO¥[BIZITD T LHEETH 3,

Photo. 21 (b)iC {3, Rn, TniR#E i 10dpm (2.5pm) O 1 OB{LPuN FARBEILT
WEFERT, LOAREIHBRIKEREETE%EH S & Photo, 21 (CHRFT & D Rn, Tn BKE
OHBIIHA, BELPuOBOIAIMEES,
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(a) Rn-daughter aeroso]

(b) Rn-daughter aerosol + Pu0,

(c) After decay of Rn-daughter
(Pu0, ontly)

Photo. 21 ZnS({Ag) autoradiograph of Rn-danghter aerosol and Pu0, on HE-40T
filter paper
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6. TR YTV ITEHB»S5ES N PubEST
(MMAD) OWNEHRGEEITE A OEE

I CRP Publication 30 @ [MRBEeF V] EWT, BIEPulRZ75RYIKEHL,7 53X
YOES, BRALAZB/{tPuOHTFE (AMAD) &, EHETLIHKOTHEFESEE Fig.
dITRT LIS “)o

Fig. 4 obh s kI, HEEBIEBEINTFEINIINLEERENES,

S0, FEREFLOH 7Y Y7 UABIEPuOiFE (MMAD) 1.6 ~6 pmTH -7,
Lichi-T, BEFMEERKEBLPuDES, TR (AMAD) 21pm & LTHEEZEETH
FBRAXFAME S, ENESEERBEL+BITV LI BEAKE, R2AOFHMLEEA S,
BINEMSEBIREL B ZBNOA3848ICE, NTFREZERIIEKD, TORTFELLEER
RS, RBEEEZTHOSLEND 5.

%@Pu@,aﬁzww%%b,ﬁazwm%éwmmktkﬁﬁpu@ﬁ?@ﬁ?%&%ﬁ%
FREBOETHELEBEORBRIIFig SKRTLOSKN B, Fig. 5 obhdkdik, %
BLHEAEBMYBEINTRCEERSBE—ETbs,

T/, EENBER, BOERRENEEBTRESINIDOTHERDVTOHERFBRLUBEZRDTE
FIEBRW,

—, FEEEN BN AREPu I~ o VLN TFREISAR T2 mUTOLD L5 5
B, HABBYEBI /752 WOEE, ARV TR I IRAYDIIKNFBRIREIREIKELD
WDT, 77 AWTAMADAO2mp5 10mOERARKSIHEICE, TERI 1 #4m &L
T L THBEMERETVETA S,
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(rem/uCi)

Committed dose equivalent
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Fig. 4 Dependence of particle size to committed dose equivalent
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(rem/uCi)

Committed dose equivalent
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Fig. 5 Dependence of particle size to committed dose equivalent
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Tob=o tRBHEROERRE »SBONALEBEL LK, Puz—o vy Lo FRA A —
P9 7 7HEEBOTRD ., T, - P94 75705, PuoiiRiBEORER I
DOTHAN, BoNBRRLUTOBEYTH B,

) =27-R=775%, RAI7AMHELLBILPuz— oV vORFE (MMAD)

21.6~6pm, o 131.3~1L8DMITH -7,

(2) TT-2=77 HRCHRLLHBEPuz -0 VLD FORAIEE 0.2 rmUTO6D S
BEHET 3,

B ZnS(Ag) A~ 79475705, WHRPuLBIEPUREATHEMDEBRERL,
BEEPOMBEOHINHUETH S, RTFEERETAVIA -+ 947 57 EEZHATHE
LDHBIRES L5,

M ZnS(Ag)A —-b+53945 57k, Rn, TnBEL PuBLRORE %, DB LE
BOLT—R=7 7 AEEZRHOTITRITEMNTE, PuZRKEROBHERREYN ThH 53,

(5) ER{LPudHs, HNFR(AMAD)Z 1 pm & LTHEHIEEREEHE L T B TBATEM

CBERD, EREFEENRBEBI ML S RES R, Z2MOTME VA B,

B, KESHEIFEBICHL, RBEEETHELRAY-BRAEEHHER - Ko QEme
—F - RERERSERCRHOBEEL T . |
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