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Plutonium Removing Test from Unpurified Uranium Solution in JRTF
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JAERI's Reprocessing Test Facility (JRTF) had been operated from 1968 to
1969 and then spent fuel (U/Al metal, burnup 600MWD/T,U) from a research reactor
(JRR — 3) was reprocessed. The reprocessing tests were carried out successfully, and
about 200g of highly purified plutonium (Pu) was recovered. Because a uranium
purification system was not installed in JRTF, about 1,700L of unpurified uranium
solution containing U (350 mg/mL), Pu (1.0x10° mg/mL) and beta (gamma) nuclides was
generated from these tests. It was necessary to remove Pu from the unpurified uranium
solution for interim storage in JAERI's Waste Treatment Facility (JWTF).

JAERI and Unitika Ltd. have jointly developed an inorganic adsorbent, which
has good properties to remove Pu from reprocessed liquid wastes. Based on the results of
laboratory-scale tests, JAERI constructed the engineering-scale apparatus using the
inorganic adsorbent for the unpurified uranium solution in FY 1995. The inorganic
adsorbent was molded in the cartridge form by adding the inorganic binder to be easily
applied in the industrial fields. The cartridge consisted of 65wt% of fibrous activated
carbon (FAC), which had the specific surface area of approximately 2,000m®*/g and high
hydrophilicity and 35wt% of inorganic binder. The treatment capacity of the apparatus
was 22L / batch. The treatment of 1,700L of liquid was completed in FY 1997.

The results of Pu removing tests by the adsorbent were summarized as follows:

The adsorbent showed high selectivity for Pu in the liquid waste containing a

large amount of U. The removal capacity of Pu depended on space velocity (SV) and

The work was performed under contract with Atomic Energy Bureau of Science and Technology

Agency of Japan.
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temperature. The proper conditions were 0.64 h™ for SV and 20 — 30 °C for temperature.
Pu removal efficiency was up to 95% and amount of adsorbed Pu was 0.02 — 0.03 mg-
Pwg-FAC.

It was confirmed that the inorganic adsorbent had an excellent ability to remove
Pu from reprocessed liquid wastes on an engineering-scale.

As the inorganic adsorbent consists of inorganic binder and FAC, which
component is more than 90% of carbon, it is easily reduced the volume by incineration.
Therefore, it is possible to expect useful applications from the standpoint of volume

reduction of the radioactive waste contained TRU nuclides.

Keywords : Plutonium, Unpurified Uranium Solution, Reprocessing Liquid Waste,
Inorganic Adsorbent, Fibrous Activated Carbon (FAC), Inorganic Binder,
Space Velocity (SV)
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N2, ¥, pH2.5 LLET Pu 3o/ FHEFHL, FIARBIBWTHELIRETSI L
PEESNRTWD Y,

Fro, UBXU R (y) BUETEES D D MHERICEBERT RO 6N, 10V @EZICLEFO
BEEIIHITE LWEL R o7, ZOERIZOWVTH UB XU B (y ) IRETEER S O IIK S R A B
(RBHEOED 5 VKRB WKL T) OB 2HIRH 2V BREFRI o720 EZXL
N, BB, p(y) BETRERSHIEEE L L CHRRPICHEET 256, BAERRAEM~ORAEIC
OVTREBRBICEI VR LR, R—6IRTEBYVREERIBHED L VIZE(ROLN
THELT, HBEREAREBRIIBV TOHMMERREM~ORE I RBOLN RN o7

3.3.2 SVOE

Pu BRI RIZT SV OBBICOVTE—14 127R T, SV A% 0.64~1.40h F THIMT 5126
W, AR T D, PuREHEOKRTIHRE SN, JOKRE, REREME V2 PuRERE
CBITA SV oBEITAEX . Pu RENREETTOICRIEEEAITIE SV 2 WEELRRY NS CRE
L., L ECTAIENEILnEEZZ LN, EHIEBOBROMFEZR L 2HE.
Wwy, RELZSVO.64h BESRDERNTH A Z LAV I NI,

3.3.3 REOCEE
MPBRERL L UM% Run S & D PuBERZR—15 12RT, /2, 3.3. 1IHITRLZAHEIRE
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#1 30D Pu BBZEE L OIED72®, £ 20T Pu BHRIIB A M —16 (2R ¥, T 6D
SOMFRRREAY 10~30C F TEEIT 5 T, Pu BRFEHEDT 80~99% X TEET 4 Z & HHEES
Nizo E7o, MEBEASER T L1280 10%BBEAED, LHEEIZH 20TH2H 3.8CV
Tdh AL, 30CTHAIN 6.3CV L H#MNT 5 2 & 23R S 7z, PullAAEIZ#) 20CTHF2T 0. 020
mg-Pu/g-FAC T. #I 30CH AT 0.033 mg-Pu/g-FAC TdH o7z, TAUIRED EFHIT X ) BoE#HIL
PO Pu DA BEFIZ 2 B 7 EFE R b7z,

3.3.4 BRERIEMHEO B

NA v —BRIRIR L REM B & H 7 R BERER 24T o 720 MIRERN 15T L LK ED Pu
BB % B~ 17 ST o Wb B URAH A & HBEL . 10% 0B X CORBULEBR D) 1.5
fElon L, Pu A EIE 0.028 mg-Pu/g-FAC TH o7z, 72, R—18 IZRT &9 ICRAEMBIC
B TlE SV0.64h~1.28h ! DEIFEIZEB VT SV OHEMNIC X 5 PuREHRENVETIIZED SN0
272,

D DR R AR TG TN A Y Y BOEEETAbDLEL BND, O
$0 ., BEMEOSA Y Y — RSB RAGE R & e, B & OERTR
Bt o TV ARAN DD, ZOEE. 1YV —SHEOERICL Y. PuBRERROETO
] EASEAD B E VD bDThH Do B, HHRIGEN ORI L 5514 ¥ ¥ —HOB%EIC &
o T b FAFRIC Pu BB REA ) B9 2 2 & AMERE S 7
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4. (EHEABREMSB X LB EAEONE

FRFEAREM B L CREFE RO & U TENENEREABRE M ERALERIZ &
A v FEAL B EARITHALERIZ TSI AF v ZELEIT o7, UTICEERICOWTHERR S,

4.1 FEREARAE M ORERAQHE

4.1.1 REOBRE

AL Pu 1T 2B IRERE A EHEAREM T ORFEREICHREIL TR (y )
HEOEEEODRE D, 20720, XY MNEMLAEFNIIEENDOEZR Y 712 X ) RIFHE
B xR BK - BRT A LBV D 5o BERKLBIEZERY T THBES 7 ~Pu K
EBETHMEAARLIITE, BERKREM A Z A LTICERZAWTL5 I L TERT 5,

B, BIEBRARICAEEAR S ) R, BRIISNLBMFFLRINT H720, EEZFRTO
BERCABYLy MERETHI L L Lz, T/, BAKSAZERIZLEEAB L & bICRREY
hIkblL7n

4.1.2 WEERHEBIUHR

(1) EEH
-HBZERVS RO—ARLT7 RS
PR E &A30 L/min
BEREEE 210  Torr
- AHEty b WALy 7 AATAE (RHE2 LK)
- W5 | ~ #o30 &
(2) WEHER
BoNTHRBUTOEBY THo 72,
- fEHBEABAEM OBRBERITE

BiKBI DBERIRFFEIIA 4.5L (EERETH 83%) THo7z, Fkikids 2 LABAS,
FEMREINRIZH 40% Tdh o720 T OMFR, HAFEAREN EEITYFH 1000 /BTH), £0
9 Towt B DMRFFBEI S T o 720 F72. BIKEIZH 15 DM DOBALE THHEIEL 72,

MERABEAREN OBSTEEE E

RFFEBEIZLY p () BSRROGHELHML ., FAEAREM 1BH2 ) F9# 4.5%
10Bq & o720 F72, PUBHEBIEIKESHIRESTTH Y. 1EDH7 0 FI#97.6X108Bq (Pui
WCHE L, #3.4mg) THolo,

AT L FEHEAE I B B BRI R

K= TIIRT L) CBKBROBERRFRR D 7 ANFEMNEH L VI FTHEBIC L > TRE (R

B AT LD LD D CISHMERREMFCEEO DLW 7 A DK DFRERO BRI - 72,
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4.2 FERBAREMOL AL E{RE

4.2.1 WHOBEE

WEBARE, FHEAREMIIEA Y P IF 12X 04 FTAaFRITTHEL, XAV b
BRI AT o

LR, ECLIRITRER OB OB BENORBEERIET 5720, EREFEHAFIFeE A b3
V7 2V REEBET L7205, EROME TCOMBOREDIEE 2L eh o7, UTIZFOML
Bt FEB L OREERT,

4.2.2 BEH. FEBITER

(1) ESEH
- {RARI D ERBEAREM KAV F=11:0.8:1.2
- ERBAREN . 2Btk
AV E . CHEFtA Y (WHEEELX Y BERE X Y MRE)
- BEMLAEE D #8510 ke
- B LA . 7 LSUS ®72%
(2) WEFIH
Q TIrZINEREMARVY XD B LAERABAREN 2EE ANEREZ IF -0k

vy ML, FREBELLZDS, BEMOBERZ1T -7

S EREL72fR, IFT—2FLL., TEEDFFDOLA Y MIkE, KEMzi,
SORERBLE. BOYDEAY MBIUKEML., BEL

XY —SOELERLEAL, 2~3 HEERITo7

BAEBK, EAYIFINY ldkg Ok 2AYF=0.4:1) 202, 1~2HBAEL-K. &
R BEHL, Ny s T L7

@6 e

(3) MFERR

A Y FEEREORE ZEH—19 ISR T . ALBTRICBWIHON-HMRIUTOLBY T
&)ofco

RGN

T UNEREEM IV - OIREB SN EREARES I — 1) v YRIREMHERFL T
B, kA FIFH X DESICHRTAIEATE, B, REOES 33T HEMEC
I5HF, MEMALRENB CIIFICERED SN ED o7,

BHRIIDTO&RGTERL,

M1 ERBAREN KA F=1:0.8: 2 (WEH 2 E/B{LE ; BEE 2 fE/batch)
Gefh 2 EREABRER A A b=1:0.5:1.4 (WEH 3 E/ELK; 45 38/ batch)
Gt 3 HRHEAREM K EX =111 2.4 (REH 1.7 E/BEL; 54 E 3 H/batch)
BB B2 ~3H0EELLB BILALERE2 I -V FDEAY FINVY (KA F=0.4:
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D itkhFyvErrEiTol,

- TR

BLARHEE 2RI 7 2 o 7275, DECREEIZIEBELR T L DId o2 7K & (. BMEMFIZLS
ERBICHEO N ot L L, & 2 ORBILIEBRNOBRIEAEREIKE . B OR
gz, WORAEIZET#Y D - 720

C REMREYEE

v A ELRE o FRBEE & L CTIERS ICHRE L. 1l OXRAHRELERIIKRKA 25
ySV/h THho7

- BEEYRLEE

BEMIEBVTREL-EEDEFFILARBEROBE» OFETHER-8DEBNTHY
FREAREMONEL LT Ay FEILMEZBIRT A LI VEEYREIR 2 ~ 5HFDOEE
W A

4.3 WIEFEABEOHFLE

4.3.1 RHEOHRE

Pu IR ERE S N UHE FA TSI~ OMBED T T 2 F v 7 BLREB OO, HHILHE
1) LEN DD, £, BiliE—B., AWY VI PLERESY ¥ 7 IIHBEBER Y T v
THEL, HE5 @ 1UL) FohmeRLiri.

4.3. 2 RBEMN. FHEBLUHR

(1) mPmEH
SLEEAE . 0.6 M (BRRE)
g ¢ 22 L
- NaOHagq. .18 M
#smE . #H3 L
(2) HEFIE

@ PuBEMEB X CHREAREM OBAKREE, AR Y 7 rORHRS ¥ 71285 (111
L) ¥orlBERyTICLVEBEL,

@ #Etk, BIPEBLEB L. pH 3T pH #BEHL 2455, NaOH & > 7 95 NaOHaq. ZBEH S ~
ZIZBHR L, PR EAT - 7

@ HHRT L7k, BEREZ S LARVHICHKREH L, BVELEY EFOREET o7,

(3) IFR

] —20 = NaOHaq. i§hn&. pH. AT v VEEB L UEROEE LR LR Lz, KUBETEICS
WTBLNZHREMATOEB) TH 72,
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STV H ) IR

FIEE Y T VREIIIERTO UM, (tFERIIBETELZVY, URENFFEEIISL, &
ANCES LT, WINU2KE-MEF MU 7 AEBEATY 7 VKB AR ICHB SN L EZ O, B
HOBEEPLELSNLIEL ) S BHEOKELT ) 7 LADORMAFLETH o7z, ARET
FETIIMIRE A 3.5L H7-0 18M KEE LT MU Y AEREEH I LEMLTED . £ 30vol% D
WMELLo7,

- Bl oOMIR

KEEILF MU ABERERINER I D RELEBBOAT v Uik pH1 ~ 2R X THIEM L.
pH2 {56 AT v VWkEL, pH7 ~ 9P ECTHEBE»LRBBIZER L, R0TORBREEE
B A 5L I LTk 2 ~3.5L &2 0, MMM ICKEL ko7,
EEARBOBETRESHT & DL o BETEEIREE 0. 3~8Bg/nL. 4 3 HUETAEIRRE 2X10'~5X10%Bq/mL.
y FSTREIRRE 2X 101 ~9X10Bg/oL TH Y . FHNI & o THEE L 72K DOBRRERTICLY
BT DRI G AT v VICBAT L2 E 2R L7,

- KERELER

PHIBOMBEABIIS LRI FL VBTN 77y ba, NEEN 4.5LOFR) F
L UBR LAY ) ORERELERIIRK 404 Sv/h Th o7,

PEDKER, REFLABOFHRBIZEARAT v VREICLD Y ¥ 7 NOBBERHRIARE 2
D, pH OHRLRBHEOBEBRDOKE N LAREE 2o/l b, REEABES LR TF
Ly BRICIRE B L7otk, RAMREZIT) 2L L7

4.4 WBBEREDOTTATF v 7 E{LLHE

4.4.1 MEOBME

PR XN BB ARIIIEE IERENE . A Y PECLEESHES 2O, LG
HL2ztk, 79AFy 7E{LREL, RE - 8T 5. BLAICIIAEELBETH 2 A 8afK )
IAFNVEHERERTAZ L E L, COBRIIE VI AT UHEEE AF L 2 2 BE LK
CEARBRIZAMT A I LICE ), BRTEBCEHGL, ES - BLTH30THY), &
1L L7248 B O =R CHBRBE ORI REED L A L ADEELE NS,

4.4. 2 0BEABLURER

(1) Wm¥EEH
RER D REAREN C BR  BRME - =1 :1.7:0.14
- BB O AFLYEIT—, ¥ VI XTIV
- BEAK - filg N N-TRAFNp- P A V¥, 60%BEELRY VANV
CEBRAREAR . £ 30L /B
- ELE : 100LSUSEFZ AfE
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(2) MERER

BoNTZHREIUTOEBY) THo 7z,

RS

BE, TIAFy JEALTIRRED TR L. R Lok, REFITDOR LS, KREERD
WLERIE TAHIC M L EE AR DA T v VRGBT, BHRLRA S, REF
ABEOBAE~DHF AL 100L F 7 AERNTHEHIEL 2AOEM L, ZIRTH 10 B omH L 2%,
HIEBAIRE, 2HERETAZLICL), RAAOLAEEIZRE 60~80CT L 20, ELIH#E
L7 SHICHBEKRETS ZLI2E T, BYEANTRT L2 L 2R L7z, EFida
—VFOBRILRIC I D Fr v ¥ T %4To720 KT AENDOERIIHSOL & o7,

- BREEWEE
BEL-REVEYBLAEROB AP OFHETAILE - 9DEBYTH), LEFABEDOL
BICTTAFy VEILLELBIRT A L ICL DV EEDE AU LOBEE 572,

4.5 BREYREE

BREYUIZ BV TZITANRLO N B EABIE 100L FIAHEEFERAL. 1 v F7485K
TTIAFy 7EbSN/zt%, 200L FTAEICIL., RE - BBESN, TLO SUS HESH
*Tﬁ%ﬁ&%%ﬁ%@ﬂbt&X/bEﬂWQzwLxT/vx§b7Am(+u1+p/w
BT E) CERKIBET OIS IRE - BEI N,

2EMOFEHY 7 VEBRLBIIBWTRE L RETHREERWEL R -101IR T, hib,
KIEB Y 5 VB 16401 2L, MEHEAME (1700L) 0T 7 AF v 7ELEA F T AE 83
R (BEE 13. 3ton) . HHBEABEMH (164 ) D+ 2 >~ FEALEA F 5 446 18 & (BBEE 2. Tton)
E L DIMGHERER S RAE L, . RRNZREDREEY AR THME LGS, FhE
N 200L B AEHICIURE., RE - BELTL0, LAY MELABRERIFRBAREHIC
W LT20MEULEDOHE, 79 AF v 7EILERBEZIIREREIIN L TH I0FDOEEL ko7,

A7OL A TIIEBERABREN DL A~ MEIIC X 2EELLBIR L 72720, BEYEL M
TEERE o720 L L, AREMIIERSD TH 5 EHABRREN OBERTED KRSV HKFE
BIUKE, BETHAZ DO, BIICL ) KRESVIRET A B L UKERE %5 &) BEH
FrASE A 2 REM TH ). ZORBIITEBEAUEBREM T 500, BWHERKREM TR S E
BNA o T—5ORELRD, BK2 %258, 20720, KREM LRV PukERET DX
ZMEA B AL EM OBEHLIE L A bE LT LI L) BUEBRERBICEVREET AREY
DEELTReE ), BEYORBENCOBILSIFEIAML 7O AL LA HFETE
b

B, KREXRBRTRE LERBEAREM O—ERITFER 11 ERICERI NS [THREREK
BREYRANEEE | AV - KRECAHEREBRICHHA SN S,
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5.3t®

FRE8EL4A~FRI0ESI AD2EMIBVTRERE Y I VERKY 1. T OMBEEET L, L
TOMRZ/,

EEAENCUB L OB -y BEHEERSDO DT 0 RIBERT A0 SN 7205, SHRREM TS
BEOUXEUERPIIBWTH Pullxf L THWEBIREZ R L7,

- PuBREMREICRIZY SV RIBREDOEZEITRE ., SV /S, BREEEY 20CHLEIZERET
LHIENEFT LW EFHERINT, SV % 0.64h'!, MEEEY 0CTUHET A EI2LD Pu
BrEFRIT 5% LLEZRL, PulREEIZ 0.033 mg-Pu/g-FAC TH 572,

- HHERREM R OEBRRNA Y —BERRTAI LX), $512 Pu REMEOHLAE
ADBT L RRER LT,

LLED#ER, MHERREM 2 Hve Pu REBRE 7Ot 2D TEHBE~DOBEICAHTRETH S Z
EWEFES N,

T, A0 ABALEIZ X ) EEYWORE S TR ZSHERBREM THV b DTH Y,
L%, BEYORBILOBA»SOFREICERZ O A L 2 b LTS,

= PN

1) ZFREB. BEEM ; Journal of the RANDEC, 14, 73(1996)

2) =ZHRE. BIFEH ; ibid.

3) SRHEK. BRIk, €F %% ; RADIOISOTOPES, 39, 226 (1983)

4) 21— XR—-FEF7; “ BRPOBEEREOFAEIRE « BT H4, 156(1985)

5) ANREIED ;" BETHREEWER, HAROFHMER LEHE", AAREFHELSHE, 69(1997)
6) Z=HFKFE. BB ; Journal of the RANDEC, 14, 73(1996)



JAERI-Tech 99-028

x—1 REHYSEEMER
SHrE
Ba/mL 2.28E+3
PuiliE
(239Pu+240Pu)
mg/mL 9.91E-4
UsE Ba/ mL 8.68E+3
v (B¥Cs) BE Ba/ mL 1.22E+3
&L ME Baq/ mL 1.36E+4
Ca 1.50E-3
Cr 6.70E-3
Fe 2.56E-2
A 1% /mL
B me/m Mg 3.80E-4
Mn 7.40E-4
Na 3.79E-2
Ni 2.50E-3
etc
73 354 M 0.60
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-4 129—DOvI/EE—%

PAEE LN 125 —0y 7%k
BRI S > U ¥RE ' | BN 7 ik
3¢k T TEAl
NaOHKk#t#& 5 (Al
BuRBtRS T Ml
BHWBERT k)
SR DI Ml

3 g 11 ME Bt R > 7 MLk

HiptR ik
Pull & e [ BEH AR R > T k)
REfeH TEAl

A > U HKE ME BHBERT M)
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%£—5 PulEBRELEFZBROMER

Pul &R ERT Pul bR 1%
PuilE Ba/mL 2.28E+3 8.40E+1
meg/mL 9.91E-4 3.65E-5
UilRE Ba/mL 8.68E+3 8.60E+3
r (*'Cs) R Bq/mL 1.22E+3 1.18E+3
£ RBE Bq/mL 1.36E+4 1.26E+4
23 354 M 0.60 0.32

£—6 TFREINICBTZB - v EEERS (Cs) ORAERR™

P IBE
B M BB PIREE BREIBE
g Ba/mL Ba/mL
BHEREEM - 0P 0.107 1.54E+3 1.56E+3
BHEREEM A — v D 0.208 1.54E+3 1.58E+3
r (%Cs) B
gEaMt BEE I BEREE
g Ba/mL Ba/mL
BHERBEMA—R Y v 0.208 6.00E+2 5.69E+2
Bk R EM 1.004 6.00E+2 5.73E4+2
H 5 A 0.502 5.28E+2
Oy 27—l 0.502 5.28E+2 5.28E+2
Ry RF4 b 0.500 4.50E+2

A 2 4FFHIRK
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F—7 BERKROERAZFAREMOER

REVERE | ENERA %) | REMERE | EXEA (%)

WA TR 6 B& 5B

ER»S 1 BB 770 58 830 65
2 B&H 880 49 980 57
3B&E 940 44 1040 53
4B H 1120 30 1070 51
5 B&H 1150 27 1090 50
6 B8 1160 27 - -
1 fldH7= b ¥ 1000 39 1000 55

*A . BEBRKITOERZ 6 B7HE ; 1450g/B. 5B ; 17008/ B E L TRDE,

£-8 TALME(LABIIBIZ2REVRER (FRLE)

ERHBRHBEM (C) E{LAEEE (D) At (D/C)
L /batch L /batch —
&1 5.6 7X2 2.5
&2 5.6 7X3 3.8
&3 4.8 7X 3 4.4

E{tAEH (D) ZELEFSE (L) 2ERIIRH

-9 TIAFyvIELEBIIBIIREMRER (BHLL)

R FNALER A PRI Btk (F) | &Mtk (F/E)
& (E) W

L L L -

23 30 100 4.3

Bt a®E (F) dBE{LER(00LSUS ® R 5 A EEEICEH
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! L
i /Vﬂ_"_‘-' T/{o.— 0.9 /
0.9 K, - 0.8 f/
] v ils
} o %
0.7 / 44
Ny j ‘/ 0.6 f f
' 17 Sos o
Sos £ 4 /
7 / o JL/
0.4
17 ;
Al
. 7'{ 0.2 i
7] Il
o1 = 0.1
0 Eﬁ l& 0 nam oS 5{({ e
o 200 400 600 800 1000 0 10 20 30 40 50 60 70 80
Ammst (mL) L . FEAeR0 ( hl) . )
0 100 200 300 400 500
RERR (mL)

| | et xpo, (OB 200meL)

oM

D 45 m
D1S m

: 6.52mL/m
D 1308

: 082h"

3

O 16.2m
Fa3: 3 25 m
3 4 6.52mL/h
MG : 1308
SV 0.8zh+t
L/D 0.65

i 83ma
P25 m
¢ 6.52ml/h
: L30g
: 082h+
;024

" ;45 m JARM @ 4S5 m [ F ]
e 15 m NE : Sm AE : 15 m HE
WA : 652uim| M : 652mm] RE : 652mLm o
FRMR: 130g FRR: 130g FRR: 1308 FERR
SV 0.82h- SV : 184ht SV : 328h" SV
L/D 3 L/ 3 L/D : 3 L/D
i
4
o
0.9 /
0.8 /
0.7
0.6 1/
g 0.5 /
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!’ O upP-FLOW
0.1 /
0 AL [
0 100 200 300 400 500 600
REAR (mL)
TBAROEE

l BB - K,PtCl, (PtREE ; 200mg/L) J

-3 BEREHOEE (I—)) Fi#EER)
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1 2 3 4 5 6 7 8
KB (h)
| 1 i 1! L
20 40 60 80 100
AR (mL)

@ : BEIRRETA W4 -EBE; 35%)
O : R ET WA -8FF; 46%)

ASA 8 : 15 mm

S : 100 mm
B/ : 17.7mL
FACER : 46¢g
BEEE  : 12.7mL/h
sV L 072 h!

B -5 HHEREEMZANWCRREICESEBRBEDEE)
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F fH ., & Hij 2 # | Pa| Nm’ < _ y b .
ThAF- (LE B |V 2 - | J | Nm s = | bar )
IT®, R HRl7 » b} W Js 5 W Gal 1 %153 TEBRBAR) B K ERE
Ea®, ERM|7 — o v C A-s F+ . ) - Ci ERE&R 1985 FRiTick %, 1/EL, 1eV
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# = ® ®E|¥y 2 73T Wb/m’ ! b=100 fm?=10"%* m? ZTIRERLT,

N - N N — w1 4 - =% =]
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71| N(=10°dyn) kgf 1bf ¥ | MPa(=10 bar) kgf/cm? atm mmHg(Torr){ 1bf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 71| 0.0980665 1 0.967841 736.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
¥ & 1Pa-s(N-s/m»)=10P(#£7 X)(g/(cm:s)) 1.33322 x 10™* | 1.35951 x 107* | 1.31579 x 10~ 1 1.93368 x 107
I 1m%/s=10'St(X + — 7 ) (em?/s) 6.89476 x 107 | 7.03070 x 107? | 6.80460 x 107* 51.7149 1
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3
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i Bq Ci % Gy rad i) C/kg R 8 Sv rem
o i 5 i
1 270270 x 107" 15 1 100 & 1 3876 W 1 100
HE &’ & "
3.7 x 10% 1 0.01 1 2.58 x 1074 1 0.01 1
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