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(Runs start with plugging

valve shut, heaters off, blowers on, and outler valve adjusted for 0.2 gpm.)
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HCs DT DTSN A L v 2 AFF A —H =288, ELTEFEH Y L DLBICEZ VY EZ L
RUFEH o 7H), eiHEOBRETETLHBICAER (50ml) Y 7O BBERTE 5,

a A—rN—Tu—Hr7TYvISHAERER

BEFRIBRTRELEGAEAELAL, 5330 B 205K ESEEICBINEC LiICL -

TREBZZUA2BNDBHIH50WE3L —~N—70 Ry v P ri REREHSICRET 30D

RBinohd, Fig l0KAFOBREBEELRTY, CHIEFig ICRTERFDF —~— 7 1

—H VTS OEBLEBINEG I HIRHINALDOTEH L,

BERBRBOONBNERRF—~"—T o0 ~B P o 7R F5RF v 7 BEEHED D

RERAAELZR) 2 F Ly B ey TROEORIRINSE0,
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2 7o—xRWw—Hr7s— )

19674+ b Y v a3 iTEtHEISHR ED SN TEL S, KE, RERUBREZSTOLIFER
AEAMNECRB IR LT o —2 04— H Y FIILLEEZDTH o

TO—RN—HY YT IR TNVERETEET S P VLARECERTELILOMARICRY =
Suy s EETARA L TREEECRAG SN TV EETH S, REHL 7O —2 0 —3 V7
FTENEL2AYFORTVUVRAPMETHE S, L LUEMNS, L (extrusion) ¥ 77—,
WiFTa 9%+ + A% 75— (Segregated iodine sodium sampler : SISS) RUKNFH 7
F—R7a9-2n—HYT7F 7 -—DERTHD, EERLR Y2 YVo vy TR OoNE. 70—
A=Y TG d—T VA2 TTFHRHINDG . A -7 YOEKIIBHBLEEI I
BRIZVEFRY 2V oy /RN EroRANBINWEIREOEGLEILL, B#T 24 52—
0y 7E%BFT B,

70 2N —BELUAB LYY -BL0EESTEEEBRUOKERLERNB RS
KEFEBAL22H5. 2BHBURVEY Y77 —0RAKNTRENLTEFRRREH OHET,
PRORENET IV ROURBAK I ZFELRICERT E, 2hicbdehrbod, EFchot
yfa—ﬁﬁﬁ.@ﬁ&wmﬁﬁﬁ%ﬁbémumiﬁmﬁﬁ%f%otoﬁnyyfmUK
AR EFIEATOBEIEBLEET O TOEITIEORBRUFELEE L ST EORE
CRE-THALTE L, REMTRZBZRBETILIRAD OBV 2LDLT, BRODEL
SMETICLRELTHINTBEE LW E2HE AT INTE . £OR, FHERU KR, B
HEROCTKRERCBRZEEELSITLLECS, TORRRIBHEOSKAECESY 2B EILT
CEBRABIDTHY, 2 hALOEMBEL2M (BB) ObDOTH 27T EERL TS,
MHLY Y77 2RO RKREESTBRISE S TEBRICL-THE OO SHBREE
BMECRERTHIERTELR V. MFDD>S, FHHEL L -THELSNLHREIMBBITROE
BERELXFHEITELTIODEERLDTH 30

a HWHLY 7% — (extrusion sampler )

Lt vy77— (Fig 11) BREARVREBEMER 70 —20r—F ) v adr Tz

BT BLEDKANONE. ¥ Y75 —AKE 304 RF Y LRXETHBo AT 290 92

(1724 F) IWHETHRO/I SNZ. PLET, 220FHonUMEEHIhic=vrn

7y ¥ e TY—N3NF tongue —and — groove joint HBEWNERIAF Y VRES 7L y—

T ¥ — I & L1z counterbore joint D EL S THAEEN B,

HME LY Y75 —RBH 7Y IR LREb 168 F I 9AT7 Sy YB3 NB,
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— 12" TuBE FITTING

3 Fig. 11
L,ﬁ007£§Tr\____

; fa- : \ ‘ Extrusion Sampler.
g .

\///,/%; N

YT —RHBCRIBEAERNTE3ED, TP TLAARSEZNRIBOMNDEL S Hh
EHODLEFCULTH VI YLEAERERET . # MY v aBBELABRICY Y75 —3RD
Mah, ZABETHET I LHXBEREBTINEY, Yy —l7rTvEFEKD S o —
TRy 7 RCBLNE, ¥ 77 —RBBhRTHAIN, TOIBDO—-FREBESITBIC, ik
ESTRRERAINE. FFI T A Y RRBER PV EFULRERANTZY 2V a7 8h
SHLHEINGS, BUKBLBINABARIERRBEINALS P Y22 RDBRDIKE
ToNd. FEFEVDOBSEZATHONE . BRI T A X LET, RFEIR oxyacidic
fix kTt gh .

FHLY 7Y YV ESRERRET 2AMDON T VDORNBY Y 753 —BERRHT2 &5
FRELADE . SLEIBECS L, RHHRKBEALBRY Y 7Lro@ LT L OEICEEI
TOEERICLILE B,

Ainsley F(2+ + ) v o BEE AU TR INZ LER L KREREE ICd B Ralge 10k
ETERAKLETIOBBINECLERRB L. 2D ETLE T ppmBl FTOREN - F
Do ahic BB L, LOLEMS,. 7 M) 9 2dhORERFRERET, T OEET
BT ppm Bl LOBEETRTHRNER HHLAVLRBEBYE Yy Lol ECETZ)
PHATELOLbENGE I,

BHLSY TV v BB 2EEOBREIIERFE Fe — 18Cr — 8Ni 4 7%+ b Y 7 Ak
RELLIHERLE ~-TEDLONLFERBICH L 510

BILY Y77 —2FENCHACIOR19T4E T Hichik s hrh, EHpEBoiEsk
EDFEELU-TWVEY, BREZEZHUETALDIC2MBELBOTRELY » 72 ERL
T T3,

BE, IRF P LDRF, KERUKESNTH L LTFHEX B AZFHANSR B,
b BEHr77— _

FEUOAGYTURELAE L/ 24 Y FD 304 2F Y L ABEE AT 02—t
T —ERE -TOREENE, ChoDH Yy PR ERT v FARBEERE - THF F o

—16—




PNC SN942 80-01

AKEBEARDELHICAVONEN, HIC ke 2R+ P v arhBREEELARD S
D (TeHatE) TbALONDE, 2RBA—N—Tn—H 77 —MBE{E-1c&
(1972F5 H) 3, 477 ~hRE, #Vv s, "NaRUSiogTAKKAnSsh i,
P FOLBHONDIREY Y TALERALIIET2HAMB L IR, TOHRIIH 30
%HBNEEXEZ 3D TH-cDTHIESh,

FLMIYLADHFEIN L T — 20— EBTHINE LS, MIKBEIKBINE /D, 7
TR TSy BEKO o —7 Ry 7 AR TEOREL LU S H, ERICEIN TR
BRABETONB,

AV wa, Kav, PNaRU v 1 avyoffioksd, Y ovadrriliERgsh, &»
CERY vy TREAZIN S

KEIBRERZILEBEEBEMNY 75— (total — consumption) THEHLNBE. 7L E i3
RB77Z23 A0, BEEEKEMLTOALDEAEDTTNTOF MY v ABERS
a3, HICBLTOEOT 7 v/ 0FE5E2R/NET 200, BARKNICAEIN S, KFEE
BRAEDDIK, 75373y v7) Y I/RCEXREEZERT v F 7B TICh)F ) oA
HHEET BEIIC 420 ~ 650°F (216 ~343°C) TUKBMOF FYVvaT7 79 vk -T
BRLERHE BEBEOANEDHEEBEEZT AT VYEHA I o —7 Ry 7 RICAhE, &
OANXREOBERLBOERET E2LDPTOTTOLL,

HHELY Y772l LEDX DT, IHE+HAS FONEL KRS I EEAT 2D, F b
Vord )P ENEBEOXBRENEZ L, ¥ Y I EAPFCERBEEL TS &
KERUBZOSF#HRICFZI LI BOERBESZ 3,

1 RBREF Y P EEERNEATI0R19T4E L ARBiE sy, 2&RBRENLT
BAkFEH, EHEEBRUA —~N—70 -4 V75 —BEBINZETHEVRIONBZTHAD

3 Wiz vFEF Y vay 77— (Segregated — iodine Sodium Sampler : SISS)

1LKF Py AP HHHEEEENTAPHCRETIHLOY Y7 v/ BEHEBRE N
oo AKERYN OBEERLBOTELHBETS 51500 15 HOYNa o S LM 8 D
NI A2SEET2HICRERFERINAREFIRATE26DTH 3. 120 gD 1 &RF F ) Doy ¥
Fudizo—2v—REATEESIN, ] NEROCESEICRITT S X 58 230°F (110°C)
TTHHINILE, BEIOSFLYEINE, BREIBURT/UON., ZELSTUEH I N THF
 DEBARBICEENS . AHERK X T, BRENLTOH Y 7 AhOR 95 %0 * 185 A
TEBT LRI B,

SISS (Fig 12) B 1 &+ b U v oMt RO¥ Y 7Y v FEFHKTRBNKY v 70 3h,
5% Foteti, BRENGBFKEBENSETESREEY Y 7) v 7 e LTHASNEC
EERNTHAI. COSISSHBEAMMESAEIRKL, NEBtDT 38N DM T O
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AR LZHEBENTAPHIEEBLLDICHEENLLDTH D,
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Fig. 12. Scgregated-iodine
Sodium Sampler

B ®BHYvTULTk

L RirERHEmORE

) O ABFEHIETO0TFT (371°C) poBEAFITHEANINI L EH 3R HHEIZRFEDOLY
ERIBICEAGLES ETE2HMAMES L. COBHREFEREBLEITICHTILHICR I SE
ERULCEANMTAEDNBEENE, EEURAHEN Table. [ TRTRBHICHESIHTH
o Fig13~1513"%Cs , *"HERUM I KMT2RERMOBEKRELEZRL T3, EBR—ITI
BECLIEHAZPRERRLEIOSRTEREEL 3L TFHEINILLERKEY YT rF YD
LOEEBIT NS,

2 EREAMHORE

KB ORHGH 2 IS EEERRIELANICF P o aboREEXhd. &L, Ritihh
BREGTOHF MY VAL OGMTIROBREZMIT IUENSD, BEB, F VT LDLDH
BEZF P A0EEICK -TiIThh, BEMMMTCEIN L, COHEILENEERE R
PMOREDIHICHANGINDE. THbb, ZHAGIHEE, £, Y94, EXTR, AU n, =
NI b, as, B8 AT, VUFHL, v vEL, vrHY, BEYTFY, =
wHN, B, RAVITL, B, RraVFOL, FEAYRUNFIOLTHL, BRHEDIEL
R HMOBEEERET 5700 400°C (T52°F) £EA I S ICHE LG AR B,
BIOVEREOMORMMIEIF M) O LOEETTHET 20530 EERBEEMA OO FESE
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TABLE . Impurities That Show Temperature-dependent Segregation in Sodium

Impurity Comment Reference
Antimony Activity of '?35b hecame undetectable when temperature of 10
EBR-1I bulk sodium was reduced to 350°F (177°C) during
repair of the primary pump in 1970-1971.
Bismuth Bismuth is removed irom primary sodium by cold-trapping. i. 11, and 12
Carbon Segregation is significant at concentrations >15 ug/g sodium. 11 and 13
Cesium Observed by measuring distribution of !*’Cs in samples of io, 11, 14
sodium (see Fig. 13). (pp- 20 and 28},
15, and 16
Autoradiographs of frozen samples show segregation. i1
Copper Removed from primary sodium by cold-trapping. 1 and 12
Hydrogen Hydrogen and *H are removed from primary sodium by cold- 1 (p. 20) and 13
trapping (see Fig. 14). ’
Iedine About 95% of '¥] activity is found on container walls after 13 and 17
bulk sodium is cooled to 250°F (121°C) {see Fig. 15).
Manganese Activity of **Mn became undetectable when temperature of 14 (p. 28)
EBR-II bulk sodium was reduced to 350°F (177°C) during
primary-pump repair in 1970-1971.
Oxygen Sodium meonoxide is removed from sodium by cold-trapping.
Segregation is significant at concentrations >2 ue/g.
008
J I I I T [ I | |
007
0.086 e ul m
o 005
= .
@ —f a3 ——A
E 0.04 —
s [+]
3
03—
a HTe Sn/ zzNo
0.02— "3 zz
A In/ Nao
001 |- o ®Tess g
o | I [ 1 I I | | |
200 300 400 500 600 700

TEMPERATURE, °F

Fig. 13. Concentrations of 137Cs; 118mip, and 11Tmgp
in Mixed Sodium as a Function of Temperature
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TABLE II. Sampling Techniques and Analytical Methods for Volatile Impurities in Sodium

Impurity

Sample Vessel

Technique for Separation
from Sodium

Analytical Method

Hydrogen
Hydrogen-3

Cadmiurn
and Zinc

Cesium and
Rubidium

lodine~ 131

Potassium

Cesium-137

55 tube

Quartz or
Pyrex cup

Quartz or
Pyrex cup

55 tube

Pyrex or

quartz cup?

Quartz or
Ta cup

Pyrex, quartz,
Ta, or Ti cup,
or 85 tube

Amalgamation; reflux.

Dissolve sodium in H;O, neutralize,

and distill. Collect ’H as 3H,0.

Dissolve sodium with H;O-CH;0H
mixture; extract Cd and Zn with
dithizone-chloroform mixture.

Dissolve sodium with CH,OH;
absorb Cs/Rb with ammonium-
12-molybdiphosphate; elute with
NH,OH.

Dissoclve sodium with H,O-.CH,OH
mixture; add Nal carrier, and ex-
tract 1 with CCl,.

No separation from sodium; dis-
solve sample in CH;0H; neutralize,

No separation: allow ¥Na to decay;
dissolve in CH;OH.

Gas chromatography

Liquid scintiliography

Atomic absorption;
spectrophotometry

Flame-emission
spectrophotometry

Gamma spectrometry

Flame-emission
spectrophotometry.

Gamma spectrometry

2GSee also discussion of SISS in Sec. IILLA. 3,

I~ T3,

-2 0=

BATHF I ooabofBLARThERLE 0, ChoEEERMBZRIET ELHICAHN SR
TV AHFEIZ Table .
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! [ ] I | I | ] l

ACTIVITY, nCi g

O HIXED. TESPERATURE RISING

& STATIC, TEMPERATURE FALLING .

4 I | | | |
250 100 350 a0 50 560 550 £00 550 m
SODIUM YERPERATURE, *F

Fig. 14. Effect of Temperature on Segregation of Tritium in Sodium
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Fig. 15. Segregation Behavior of 1311 as a Function of Temperature
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C 7Y TFE

TN SR EOOEREFEICRE U T YIS EREBFOEME; 2 7Y v
FHROWBE QY70 vy, FEIVERFOFEREL WYY v IrRoE R ITCH T
VEBOREFORB L, EBR—ITHEENE RGOy v 7Y v Vi KSHFFIRCELT
BB B L&, XEAINTHE4, COEEfINALXEICEY 3 AEFRITRYD ITEREHE IO 1o
BRHHTITR<BIERATETHS. LALLM, EBR-IIKHEFLFIEKBELT2~3
LIFiCsEdo

L. HEAZIE, 70— —F30id——T 0 —H YT VERBOEBS S IZEIR
DEELEBGELDREAFT P LEEERUBETHERTNETH S,
EBR—IKKEWTRALEIN A F PV v a3 vy LB ERLEILEERINAF P YA
HBELD 50~ 100°F (28~56C) BLWRETHS. COZRNUERELCLEDD LEFELS
NTWVE:, CVIHIDEREMNERIF F) vV L2REOABIINOMNT oNAEESICE >THE
NEPETHBe 372, PARBRRBRERIICL-TEREELTZUTVELERB TR,

2 R, AN T e —H YT ADORERICE YTV h y TRIEGE F PV TATT oY
YIEND KEMFRA 70—V —BF v FAOET 5 v 7 2R EE B 550 ~ 600°F
(288 ~316°C) TH24BEDOF PV O AT vy Y I BBETH 5B,

3 M-A- 1ZCHBLAEKRIE, BEHFRF VI vad oot itdsieniclnshsd,

4 FELT, ¥EBI5EBo*NaD 2, Y T oirRHO NI 4~5 HORE BHGMNHN
ET%’SO 1&* b U ‘?J-\EPOJ“ Na @%Kﬁ%ﬁé‘iﬁﬁ 2.9 mci/g Td_lé%o

—9292_



PNC SN942 80-—01

V. EDR-I+ bV AHh

19674 1R+ b Y v APiCHBREINTLE, EBR—ITHEIEFES LK« 2kF F) ¥4
KT BERHLEY YT Y YT RUSRMTHONE L DI~/ Table M3 19745 11 A1 H
KERENLY YY) Y FYRUGIHTFEEED 16D TH 5.

TRRG2KF MY 9oy Yy PARESHCEREN, HABKE. tL—288, &K, &
ZRUKEESTENE, 60~ 100gDBEERAY Y 73 780 —2 0 — BICLE -CTFAI=m
LB, FhA—nN—To—BIEL-TI0gDF P )T AF Y=y r VviGhy PHITER
ENhB. BME, 1KF PIVARERY Y AR BEC=9v YV BA 7T, Th2KkF P D
LARERY Y FVETALI oL ETAERERIN S,

1972 5 H 1B, 2RF PV T LARDFA—N—T70—H 75T+ b orRBHICIEN
T/IHhKEDBR 70 TDHY, 2RF M) D AF—~—70 %7 v FIHEA—~—7T D
— Y7 rhERBINsETRLEEN. BEET, 2K+ MY v 2hoROFHBOIFIBLE E h
Td.3hibb,Zhnid, *H, Ag, Al, Bi, Ca, Co, Cr, Cu, Fe, In, Mg, Mn, Mo, Nij
Pb, Sn, N, FRUCIT& 3,

A THsttEkiE

BE, 1RFPIv20B0TR I1I2OBSEREDN, 2RFIICDOO TR 1 20 HEERESS
rEanTinbe Table VIt Ch o HHABEBOR L KHECEEEEZRT . IRF PV hToD
FEHERBHESLTHEN T P DAY Yy P it an TR BEBEIEREIL ®Co,
©Co, MSh, WCsRU™TaTH5b,

Table VICRgTHEBED S5, *H, ® 1, Cs RU MPo REHAKIKREH T 270,29 ik
SRTEEECREBRBHBETH B,

B &£BAR#Y

TIRFPY D ARDOTR I2OFRMGHE, 2R+ P o AaICEBNTR 2 2OFRMABTENI
S XN T Bo Table VRIS FKHMHOBEBEREMEETRT . Y vads )3 VERD
2RF MY LHGEAMPOETICET Z20HE 197T2FE 5 HLUEGRIEshTns, chbl
AD2> M) v aheBAHBHEEIBREMRTH 7o
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C k&BRMY

HFEBAMYE IRFOEEITE6, 2KRRDES I ONBEEHIKCHTINTINS o Table VIiZ
LN RHMMOR L BEBEMETT . RELREODTRAECRTE A T RS 7, kS
TEE I I BRI BREH OB ML OFE L FETH D, 2KRLB TR S HEAD
EHBETHTH B,
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TABLE ]II. Sampling and Analysis of Sodium at EBR-II
Impurity Sampling Sample Sampling Sample
Analyzed Frequency Vessel Method Size, ¢ Analytical Method Notes

*H Monthly Quartz Overflow- TV? 3 Liquid scintillation b

ZNa, 'YCs Weekly Pyrex Overflow 10 Gamma spectrometry c

BiNa Monthly Stainless . Flow-through 3 Gamma spectrometry d

steel

13y Weekly Pyrex Overflow 10 Solvent extraction, gamma c
spectrometry

Nonvolatile Monthly Titanium Overflow-TV?2 50 Vacuum distillation, gamma c, e

radionuclides spectrometry on residue

opg, Monthly Pyrex Overiflow 10 Alpha spectrometry c,

9p, Monthly Tantalum Overflow-TV?23 10 Vacuum distillation, gamma c
spectrometry

Trace metals Monthly Titanium Overflow-TV? 50 Vacuum distillation, atomic b, g

(nonvolatile) absorption

Boron Monthly Tantalum Overflow-TV? 10 Vacuum distillation, ¢
colorimetry )

Cadmium Irregular Quartz Overflow 10 Solvent extraction, atomic [
absorption

Carbon Monthly 55 extrusion Flow-through 1 Oxyacidic flux d

vessel Aquilants
Garben Monthly N/A Equilibration of N/A Carbon in Fe-18Cr-8Ni tab c
Fe-18Cr-8Ni tabs after equilibration in Na

Chlorine Irregular Tantalum Overflow-TVv?2 50 Vacuum distillation, C1~ b
specific-ion electrode

Fluorine Irregular Tantalum Overflow-TV?3 50 Vacuum distillation, F~ b
specific-ion electrode

Hydrogen Weekly N/A N/A N/a Hydrogen-diffusion meter, h
equilibrium mode

Hydrogen Monthly SS tube Flow-through 3 Amalgam reflux d

Hydrogen Monthly N/A Equilibration of N/A Hydrogen in scandium tab c

scandium tabs

after equilibration in sodium

T0—08 Z¥6NS ONd



TABLE III (Contd.)

Impurity Sampling Sample Sampling Sample
Analyzed Frequency Vessel Method Size, g " Analytical Method Notes
Lithium Irregular Titanium Overilow {with 50 Vacuum distillation, flame- b
trace metals)-- emission spectrometry
TV2
Nitrogen Irregular Quartz Overflow-TV?3 10 Micro-Kjeldahl b
Oxygen Continuous N/A N/A N/A Electrochemical oxygen meter h
Oxygen Monthly N/a Vanadium-wire N/A Oxypen in vanadium wire after c
equilibration equilibration in sodium
Oxygen Irregular  SS tube Flow-through 3 Armalgamation d
Potassium Irregular Quartz Overflow 1o Flame-emission spectrometry b
Potassium Irregular 35 tube Flow-through 1o Flame-emission spectrometry d
Silicon Monthly Tantalum Overfilow-TV2 10 Vacuum distillation, colorim- b
etry on solution of residue
Silicon Monthly SS tube Flowthrough 13 Vacuurn distillation, colorim- d
etry on solution of residue
Uranium Monthly Tantalum Overflow-TV?2 50 Vacuum distillation, fluorim- c
etry on solution of residue
Particulates Irregular Filter Flow-through N/a Weigh particulates €
Archive sample Weekly Ni-foil- Overflow 10 (Store for reference) c
lined cup
Archive sample Monthly Al tube Flow-through 100 (Store for reference) d

10—08 276NS ONd

4TV = transport valve used.

bSampling and analysis of this impurity in secondary sodium suspended since May 1, 1972, pending redesign of overflow sampler.

CNot taken in secondary sodium.

dNot routinely taken in primary sodium,

354Mn. lIOAg, lsmyp, Uimg, 15y,

fUnpublished method of 2., Villarrezl, ANL-West.

SAg. Al, Bi, Ca, Co, Cr. Cuz, Fe, Mg, Mn, Ma. NI, Pb, an< 5n,

hThis meter was installed in the secondary-sodium system in November 1974. The equilibration module rzquired for calibrating
the oxygen meter was installed in October 1975, but is not yet operational,



TABLE IV. Longer-lived Radionuclides in EBR-1I Sodiumn

Nuclide Source Produced by Half-life Decay Mode Normal Activity
Primary Sodium
‘H Fuel; control rods Fission or B'®(n,e)’H 12.3yr (87 )le (stable) 60 nCi/g
22Na Sodium #*Na(n,2n)*?Na 2.6 yr (pT)**Ne (stable} 75 nCi/g
2iNa Sodium BNa(n,v)*'Na 15 hr (B~ )*Mg (stable) 2.5 mCi/g
Mn Stainless steel *Fe(n,p)*'Mn 313 days (Ec)*'Cr (stable) 100 pCi/g
HOMAg  Unknown 19ag{n,v)' "M Ag (proballe) 255 days  (p~)!'°Cd (stable) 1 nCi/g
3gh Seal alloy "2sn(n,y)!'*Sn 115-days (Ec)'™MIn(1T)' " I (stable) 18 nCi/g
HMMgn  Seal alloy egn(n,y) "M gn 14 days (IT)'"7Sn (stable) 10 nCi/g
1255}, Seal alloy 1295n(n,v)'2%n(p")12%5b 2.73 yr (p~ )5 Te {stable) I nCi/g
131 Fuel Fission 8.0 days  (B7)"’'Xe (stable) 60 pCi/g
B7Cs Fuel IFission 30.1 yr {87)"*"Ba (stable) 27 nCi/g
0pg Seal alloy *9Bi(n,y)*'’Bi(p7)*'°Po 138 days  (2)?%*PDL (stable) 58 pCi/g
239py Fuel N/A 2.4 x 10 yr (2)**U <0.3 pCi/g
Secondary Sodium
g Diffusion from Fission or “°B(n,20)3H 12.3 yr (B™)*He (stabie) 2 nCi/g
primary system
*Na Sodium BNa(n,y)*'Na 15 hr (B~ ¥**Mg (stahle) 30 nCi/g

#No analysis has been made for *H in secondary sodium since 3/28/72.

10—08 ZP6NS ONd
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TABLE V. Metallic Impurities in Sodium

Primary Sodium Secondary Sodium.
Normal Nermatl
Impurity Potential Source Concentration Potential Source Concentration

Ag Unknown 60 ppb Unknown 0.1 ppr
Al Al bronze <0.6 pprn Unknown <0.6 ppm
B Control rods <0.05 ppm Unknown <0.G5 ppm?
Bi Seal alloy 2 ppm Unknown <0.1 ppr?
Ca Original Na(?) <20 ppb Original Na(?) 20 pph
Cd Unknown 80 ppb - -

Co 5S5; Stellite <20 ppb 55 <z0 ppb
Cr SS <20 ppbP SS 0 ppb
Cua ° Al bronze; auxiliary- <20 ppb Unknown <20 ppb

EM-pump bus bar
Fe SS 0.2 ppm®  SS 0.3 pu
K Original Na; NakK 140 ppm Original Na 140 ppm
Li Control rod: 0.5 ppb - -
8(n,e)7Li _

Mg Unknown 10 ppb Unknown - 21 ppb
Mn 58 <5 ppbb SS 5 ppb
Mo 316 S5 <70 ppb 2LCr-1 Mo steel ¥ ppb
Ni ss <40 ppbP ss “0 ppb
Pb Unknown 10 ppm Unknown 0 4 ppm
Si ss 0.3 ppm 35 ' 0.3 pjn
Sn Seal alloy 38 ppm Unknown <0 5 pipron
u Fuel <4 ppb - -

2Analysis for this impurity has been, or may soon be. discontinued.
An occasional high value is presumed to be due to a particle of steel in the szmple.

TABLE VI. Nonmetallic Impurities in Sodium

Primary Sodium Secondary Sodium
Neormal Nayrmal
Impurity Potential Source Concentration Potential Source Concentralion

H Secondary Na; cover gas 50 pph? Steamn system 0.2 ppmb
C Steel. cover gas 0.1 ppm?© Steel; cover gas 0.8 ppm‘il
N Cover gas <0.1 ppm Cover gas <0.1

O Cover gas 0.7 ppm*© Cover gas ) 2 ppmaf
F Unknown <0.1 ppm Unknown g

Cl Unknown <0.5 ppm Unknown [

#Determined by hydrogen-diffusion meter.

bDetermined by mercury-reflux method.

€Determined by equilibration of iron tabs.

dAnalyzed for total carbon by oxyacidic-flux method.

®Determined by equilibration of vanadium wire and by electro-chemical oxygen meter.
fDetermined by amalgamation method.

ENot now routinely determined.
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TABLE V1, Nolalions Used in Figs. la-78

Symngi Meaning

* Standard symal lar all data that do net require further esptanation,

4 Concentralion lound by this analysis exceened limils of the graph,

+ Concentration of lne impurity was less than the value at the tip of the arrow--the lip of the arrow indicates the sensilivity limit of the anaiylical method.

A Anatysis was made en an archive sample,

[ The sianiticance ol this notation i variable: see fext entry associated wilh each graph fer ils explanation.

D This 125-g sampe of sodium was distilled en line. The distillation residue was analyzed in the laboratory, For analylical purposes all sodium remaining in
the residue was assumed to have derived frem sedium monoxide 1n sodium.

] Anaiysis »as maie by hydrogen-dilfusion meter in equilibrium moge

e Sample taken irom the eflluent leg of the coid trap,

F Sample taken by lhe flow-lhrough technique with an archive-type aluminum lube.

t Sample taxen by the flow-through technique with a sfainiess steel lube,

G Andivsis made on residue from vacuum-disiilfed sodium by spark-source mass spectrometer.

(] Approximste sampling date.

n Anaivzed by the amaiuam-reflus method

j Sample laken in a Pyrex beaker.

K Andiysis made on kilogram sample.

k Sample laken in & quartz beaker,

M Analvzed by the scandium-lab equitibratign method

m Analysis made with Fe-12581n equilibration tabs

n Analysis made with Fe-BNi equilibration tabs

[ This aprarmaliy foa value fer lead was subsequentty delermined to e due lo fosses caused by overhealing of the residue after distillafion of sodium.

p This abnormaliy high value is attribuled to a particle of steel trapped in the sample cup.

q Tolal-consurmption sample faken in a quartz beaker by the overflow lechnigue-

R Sample taken trom the FERD Loop.

S Samyple taken by the Segregated-iodine Sodium Sampler {5155,

5 Separation from sodium was by solvent extraclion,

t Sampie taken in 3 stainless sleel tube by flow-through technique,

u Analysis lor this impurity was discontinued or suspanded after this analysis.

v Aralysis made by vanadium-wire equilioration methed

W This 125-y sample was laken in lanium cup; sodium was removed by on-line distillaticn; residue was dissolved ang analyzed in laboratery

X Analysis made bv amaiyamation meihed

1 Anaiysls mane By the oxydcisic-lux methed

Y Andivyis made by the amalyamation method p2r Part 1t of Ref, &

2 Cause ot Inis anomaiousiy Jow vatue is not known,

H Cause ot 1his anomarpusly hign value is not knawn.

4 Analysis made with Type 304 stainless sieel faos

& Andlvsis m:ade with Type 316 stzinless sieei taus

8 Anclyyis indne with lew-cardon Fe-18Cr-3Ni tabs
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TABLE VIII. Removal of Manganese-54 from Primary
Sodium by Cold-trapping

*Mn Activity, pCi/g

S Mn
Date C. T. Influent C. T. Effluent Removed, %

3/7/73 38

3/12/73 147 74
5/14/73 98

5/15/73 35 64
6/6/73 38

6/7/73 13 66
8/17/73 10

8/22/73 92 89

TABLE IX. Change in Manganese-54 Activity with
Bulk Temperature of Primary Sodium

Bulk-sodium Temp, “Mn Activity,

Date °F (°C) pCi/g
9/21/70 694 (368) 49
1/8/71 . ~350 {~177) n.d.
2/16/71 ~350 (~177) n.d.
4/23/71 ~700 (~371) 44
5/13/71 575 (302) - 25
6/18/71 690 (366) 62
8/19/71 568 (298) 18
9/13/71 675 (357) 28
11/19/71 697 (369) 40
5/9/72 574 (301) 31
5/11/72 575 (302) 21
7/11/72 693 (367) 61
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TABLE X. Removal of Antimony-125 from
Primary Sodium by Cold-trapping

1255}, Activity, pCi/g

IZSSb
Date C. T. Influent C. T. Effluent Removed, %

3/7/73 260
3/12/73 410 37
5/14/73 150
5/15/73 120 20
6/6/73 40
6/7/73 20 50
8/17/713 - 73
8/22/13 490 85

UMn OFBEEZHBAICF P ) 7 AR ESh A EEIL Table KR X ST, + MV ABE

BETFTLT,—BLTRERALTAEAMRREL L, K¥FF P 9 LBERETFTLENDIK,
WFFS BTy FEVABRETAOLIEIHASSLTRE L,

TABLE XI. Change in Antimony-125 Activity with Bulk
Temperature of Primary Sodium

Bulk-sodium Temp, 1255 Activity,

Date °F (°C) pCi/g
9/21/70 694 (368) 170
11/24/70 349 (176) 200
1/8/71 - n.d.
2/16/171 - 128
4/23/71 - 440
5/13/71 575 (302) 468
6/18/71 690 (366) 94
8/19/71 568 (298) 200
9/13/71 675 (357) 350
11/19/71 697 (369) 700
4/19/72 575 (302) 222
5/9/72 575 (302) 42
5/11/72 575 (302) 43
7/11/72 693 (367) 79
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TABLE XII. Releases of Fission Products to EBR-II Primary System

Subassembly Period from First Release to Removal
Source : of Subassembly from Core Reference
X011 May 24-June 28, 1967 24
X028 Nov 23, 1967-May 6, 1968 25
ﬁnclad fuel pins in Nov 15-17, 1968 26
standard control rod
C-2008 Feb 2, 1968-Apr 22, 1969 27
1.-462 Sept 7-Dec 17, 1968 28
C-225052 Jan 15-Mar 27, 1970 29
{(Intermittent)
X073 Mar 3-May 5, 1971 30
X085 May 31, 1971 30
Xo0824A June 3-.July 14, 1971 30
X106 Oct 1-Dec 15, 1971 30
X083A Sept 25-26, 1972 31
X084 Mar 13-17, 1973 31
X168A Sept 16-Oct 26, 1973 31
X186 | Nov 26-30, 1973 31
X191 7 Dec 13-16, 1973P 31
X193 Dec 21-25, 1973 ‘ 31
X156 ‘ Dec 28-31, 1973 31
X180 Oct 26-31, 1974 31
X116B Nov 22-23, 1974 31
X213 Dec 27-29, 1974 31

aExperiment on irradiation behavior of element with defective lower weld of
cladding to end plug.
bCogtinued to release fission gas after transfer to storage basket.
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TABLE XIII. Relcases of Cesium-137 to EBR-II Primary Sodium

Date of Sample
Showing Increased
B7Cs Activity

B7Cs Activity in Sodium nCi/g

30 Days before
First Increase

30 Days after
First Increasce

Date of
Associated

Source of P'Cs

Fission-gas
Release

Characteristics of

Subassembly Subassembly

5/8/67 <5 11-16 5/31/67 X011 Gas-bonded, encapsulated,
mixed-oxide experimental
fuel,

4/16/71 13- 14 S 16-16 Nene . a

6/7/71-6/11/71 17-18 20-23 6/7/71-1/14/71 X0B2A Sodium-bonded, unencapsu-
lated, Mark-I1A driver fuel.

11/28/73 16-19 21-26 11/26/73-12/3/73 X186 Gas-bonded, unencapsulated,

- mixed-oxide experimental
fuel.

17/14/74 21-22 24-25 12/28/73-12/30/73 X156 Sodium-bonded, unencapsu-
lated, mixed~carbide, ex-
perimental fuel; release
gave FERD signal.

11/8/74 24-26 3335 10/26/74-10/30/74 X180 Sodium-bonded, unencapsu-
lated, Mark-II driver fuel.

12/30/74 33-34 40-55 12/27/74-12/29/74 X213 Gas-bonded, unencapsulated,

mixed-oxide experimental
fuel; release gave FERD
signal,

a3The subassembly containing the defective clement was never identified positively, but X078A was later suspected because
of the exceptionally low level of sodium bond in its specimen BF-11--sodium-bonded, unenc apsulated, Mark-la driver fuel.
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X BT 0006ng g TH o7 (19684 11 A, Fig 60 i 1968~109726F It B 5 5347
BREERT,
c Ko
2RF PV 2D F B Y FERILAF ) Y AIETA TR LODOMITSHH S0,
1968 £ 11 A @ spark~source H R R~ 7 A4 ¥BIC LT, Bohf-BER 20ng g T
Bolo BIEEYENG v TIERENI 10gDF L ) U aY TR EE (colorime —
tric method) Tk > THr&Nnrie 1972858 1 H#Eahahiyry 7 ro4Tit 7o
TANTELE-TRF YL IMBEICERSNADY, Choo3 g2 nnRE 50ng
gUITTHo7co Ao Y RKETIEEHNY 7Y v I REMTE 1974 ek &z,
Fig 61 1€ 1968~1973 Fic B 2R o v ONF#ER%E R4 o spark—source BHR <2 b
DHELLEGHHREEGCTRENTI B,
d X=X
2IRFT PN LAPDERTRABERDL SN BEAEDHF Y PRy ELd e
WEhs (80gF MY DAy v,
Fig 62 1€ 1968~1972 FIL BU B L X XD MR E T T BID I 2O HFEE (
1968 4F) ZBRWVT, BMMRE 100ng gl FTh 70 1968 4F 11 A spark — source EE X
NI PFREEROIGTHERER (Fig 62 GTFRY) 40ng/ g Th oo 2AL3A
Kﬁﬂénthg®fbuvA&yfw(F@ﬁMCKT%T)M%n%h19&6um@/
ETH-7e |

—9 4 —



NCI1/0G

20.

e

1967

1959

1970

1gM
YEAR

1973

62.5

197w

1973

45

MAXIMUM REACTOR POWER LEVEL, MWt

Fig. 57. Tritium in EBR-1I Secondary Sedlum

T0—08 ZVENS ONd



%79 6__

NCI/G

80 .

L1

ua,

35,

30.

as.

20.

f
f
i
4. e
L L)
f

]
]

-

-
> [ ®
-
] -3
» - LI )
o
L L] .
LS
»
e [
[
-
- .
»
1969 1970 1971 1972 1973
YEAR
I |
50 62.5

|
MAXIMUM REACTOR POWER LEVEL, MWwW?

Fig. 58, Sodium-24 in EBR-11 Secondary Sodium

10—08 Z2¥6NS DNd



. PPB

0.1E+0%
D.1E+Q3 C »
K
W W
#
a — u
0.1E+02 S — -
K
W
0.1E<0! -
1967 1968 1969 1970 1971 1972 1973 197y 1975

Fig. 59. Silver in EBR-1I Secondary Sodium

I0—08 Z¥BNS ONd



. PPH

Ll

il

l 1

111

10—08 Z¥6NS ONd

1967 1968 18969 1970 1971 1972 19713 1974 197%

Fig. 60. Atuminum in EBR-11 Sccondary Sodium



- PPB

200.0

180.0

160.0

140.0

i2o.0

100.0

80.0

60.0

IR | N A IR N i

4g.0

o))

20.0

0.0
1867 1968 1969 1970 1971 1972 1973 1974 1975

Fig. 61. Boron in EBR-II Secondary Sodium

10—08 Z¥6NS ONd



—001

PPH

1l

11

1

AN EEEREN!

Ll

G

4 u
il

K,

1967

1969

1970

1971 1972

1971

Fig. 62, Bismuth in EBR-IL Secondary Sodium

1974

1975

10—08 g¥BNS ONd



PNC SN942 8001

e ol "Ry BN
QRS PN AHOER ALY ARERECHASNAOHF ) v AL LEbDTH
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25THAHHIN, FVEBHNLOLELNE., t030R@IR V=Y 4 vy osicfE &N
TWAABFDOF P VLA BERIMERIPOBHINTED, DI2KRaI—VF Ty 7
1971 F 1 HOBED 3~ F 7 9 THRBEINZ2 T TREREERS T INTHENM 7,
Fig 6312 1968~1972 £ TO 2HF MV 9P A o BELTRT. COECA—~—
Jo—d 7Y rrnhlink. M, P20l oS BRI ARTFRIZEDE
FLohTndB,
f AFITAL
2IRF PG LAOHAFITAFERZA LN 0. B ZORMBOSTREL RET SR
Wi ofee 1968~1969 FOMIKBEINAL2KF P D hDHI FIv s OHRHEERC
CTRERTZ. 2030, ChoOARREIRERBC DV THEIN DL TH S,
hFIvalBM3—PEFRICEDbDNR S,
g It
2IRF PV ATDFELBZEBENLT ISV RT3 F YL RETHD, 2HIEF Y
YACRAESATOGRE, EEERERONEIEED TS0 X7 ¥ L XBRD a0 |
ODRKEEZ0B8HBTH S,
1968~1972 BB 2RF P U o A Dd I N b OB Fig 64ICFEN T B,
el (UT) ORLHBRUZINALSGNSTEORBREL R Y.
KBEICET 250 LSRR S B4 2DEBa Vv rOFEEERL .

= K
ng/g
spark—source BB R~ 7 PSRBT LS 5
1968 11 Ao R (E5G)
1970 1 H 198 40
1971 3 H 108, Kg¥ 7 (825 K) 2
19714 3 H 16 A 20
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S92 1 (197041 A 19R) H2kF PV TR bL—Yar 2l FLryEhi RICHER
M—THEBREINY Y IOV TELNERELECBRELZ RS COBERLDA
WEERSSE VY IEBORBHENSBENLILCELEZEDTH sk DRDOT—2D
eSS REDMIRIBEDTH Do CNRBEF Y Y Il v FICHEINR L —RITY
o AEER 100ng g To7o

i &

Fig 66 iC 1968~1972 FIc B 2 MOANBERERT . 1971 FHRBITCOF—~ 2 E
NWADTREZNHIEVDOBE (—BIT<50ng g) ZRLTWEoLaDF F I 7 Afii
BEELTORBAR 22—V IF 7 v 7TREISNARTTH S, 2RF 1) Y ahDMLOEHIR
Bamoii,

i &

OWRFHZIIARF VY LRAMEI DL -2 TFYEALOSHE-TOED, 20RF Y D4t
DHBER—BIC leg g llTTH2 (Fig 7)o 2~3OBVBERIH YTV ¥ IAH 7'
KHEIhENFILLE23DTHL,

k A7 404

IRFPY T LRDA YT 49 ARRSH SO CORFMBPO TR PIE SN .1967
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HBERY Yy 7T rOoREIRL-T<3INo<60ng gNaETTH 7o
Il AV oA

AN LAEF IO LAPOFLEBRMBATHE. 2RRADEES I LADOF P T A
BEADHETH 5.

2ikF PV U LAhDH Y Y LADOHTR I9TIELRBF | ~2ELSIhTE Y, RAOD
+rFa (1971 E 105 128) @A —~N—70—EThHEY » TRKERINA. KLHTN
TOH Yy F iz 7e—IN—BTRTF YL IAFECHEBR I REFTIKaTSINAL 5D
DHF P VOEEE S EERE 1412 100g/gNa TH Y, COERIKRF I TL THDS
Ny ad147+120g/ g LV —FAEZRL TS,

FESSH1WP4W4¢K£W%2&%PU§A$®ﬂU9A®ﬁﬁ#%%T? E&,
5 tEHRF VUV XEECEREN Y YT A TH S

m <73 YUA

IRF P Y T AR ALY ABRRSSSHON, BERIEI1KRF P vahe s 2y
TADEREBUTH S, BEAVLGLTWA =2 vy anRthiFkicky 3RHIRER
50gDF P Y O aY YT AERNIEBA g/ g THE. CNHIB2RF MY VoS Ny
PUHIZ024gD e AV U LAMETNTNEZLEZEKRT %o
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FICHET 2) 2B/BBT 3L 20ng/ e TH 3B,
Fig 69 i3 1960~1972FICEWT 23 2R F P ) v 2D =72 v 9 2D EERT
n vYHY
TYHAVEBI04RTFLRE (BR2H) & 21L74Cr—1 Mo #(0.3~0.6 B)D=A +—1&
M TH B, Fig 03~y HFYyBEER—BTC 200/ gl FThHD, 2~30 SBEM-IZY
YN H ey THICHBINANTFRLEDTHALEERLTN S,
o ENIFTF v
2T PV ARETIRE, EERABOL & ES%5 595 2 1L74Cr~Mo #izd -
EHHELOLLEY T yEIETH 255, 1969~1972FOMICERH S/ 36 D STORE
DIBIVDBBFMODLDEY 7T BERLAEDSETEHS (Fig Tl e TOBHHETD
BHBER Y Y A BICKE010 ~80ng g TH S '
p =win
=y g3 RT YL IBMOENMER (BWtH) THB. Fig TI2lKRT = vy rdsy
FF—2EBOTHRDESD20THBR3DRY Y Py PhicHEINLREFIKEEZ b0
THbo
a _
2RI MV AFOBTWEITADF PV LAREETNTALDOMIZSH S0,
1968 FICMBM SN 1 FIARROT 1 g g XV AKELIWHBEERLILCERH . Fig
T3ICRT & 5 L2 ARROPEEEMN 05 g g TH Y, BECHTBEMRSELDHE
FTEBEFELTOBLEDRIERDS KL,
r vy o
2WFPY D LPDOY)aVFEIRI4ZATF VLR (BAK1%) &2 174 Cr—Mo & (&
KOSZ) THaEH, TADF MY TALOEEL T, Y 3 YD EEHTHITIZLI71
EP oD oilc. 19TI~1912FICBY 2HMIHBROPTHLLDESLD>OTL B0} &
JayxX7P Y Y IRNFERY YTl » PEBBEEANALCERLBZEDTH o
A =N O —H VTS~ EOBBEER > TR, ¥ ) I YOO B AR — 2 —
BCE>TRT VLV 2B F P I3 Yy FUBEBREN . 7 ) v AEH0EBR
NTEYENAwTIBSH, EENBHETHTESN. 19724FhBRISE, > ) o V8B
(E—fiC 05ug gl FTH -7 o
s
2R PN O APOHRIEAL S 1068~19T2 FEDMICIE INTHEBD 4503 FD S
B, 2OKBHAEATERBEEETR L. CRODOFFEF 1 KgDF F U a4y 7 usxBHn
THaNk (Fig 75 POIREK o
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3 F¥E2BARHH _
2RFPIVAhOEENICHAELINIFEBAMBIRIAE, RE, EXRUBRETH S,
BREEBBLET IO —ERINLY, I dbBRBINTH 7o Table IHCRHE
MOSGTIKET RS YT ) YRy Va—ndb FEERT, Table VI R#HEE ch o8
BEEIZZLHTRT. 2F MV I athokFE, RERUVEBEBEER 1067~19704ETHP L
THaLHicBbhzd. ORI, @I9T0FERET I~ F 5y 7OBBEESE, (b)
WBILEDI—NFI} 79 7OTM|, TLT BN AHEOEREY Y7 ) v 7 RUSHTHED
WFEILLBZEDTHB,, BAE, KFE, carburizing RERUBEOL SR B HET 2728,
IXRBICFBEINT 2 PR EEEV 2RF[ b FE s 2255,

a K

ZIMFC BT BFEUKERRLSEB BT L - TERMUKERINAZKETHD, 0L
CLUTHERSNAAKZDO—BREELBELT2RACEHT 2. 2KRJEBT BKEQOER
FITKME02~03g day L RITEN o F MY T AKBEDOL S 1k FITEER240°F
(116 °C) TEREINTVZI—WF IS v P T2REDLOEREEING . CORETI—
Ft7o7088RE 100%ETHE, 2KF M) v ahDKBEER 46ng/ g ITRESRE
fééo1m4¢uﬂzea~wﬂ24am3mrﬁb<%§éntmﬁ%mﬁmﬁﬁ%ﬁ
#62ng g%, TRBETIFEIEBICIIA 40 ng gx2F LT,

2IRF PV O ARDKFEIT 1967 ~ 10T4FR BT I DOHETREIN L. THDLDS,
W74 F=FFHR, Q7 v H LR BKEGES (V. A 3 aZ2R)TH 5.
Fig 16 CRED 2oOFBRIZAUERERERT. 714V F—FFRERCL-T Bohr
F—2@3REBLE, L2bFHRIOTCRAL 19T0F Pt & s,

KELEAEA O BEOBEE RGO TS AL - TR O LT — 2 b T -5
X3RBONEH (Fig 76 0REh), ThREALSELELOTRAL (A5 2505
& BATRRELED D Fig 50 IKRT e KEAFO DD T <A AR 1970~1974
HFEBOT2RATER SN LEBENLHETH -0 KRB 1974 4F 11810 2 k%
KRB ENIo COFER LB DDHTRHES Fig 16 KRB d TR o

b B %

2RF M) LAHORENTEBENLTRERIED ;

(1) spa—=) 77 #IXE304xF7FVLRBFOBREK, CHEFMORRS 3R
KET2HEohRAHMBE,. CCTEHEARKEEL 875°F (468 C)TH 3
(304 257 v v 28 oA THXH),

2} ZRBRTANT Y HN—HRAPNORFZE2AOHT RO NIAALS 2 D ITEK, 1974 5
6ADEABICHENTNEAN—HARA R Y, —BILRER G —BALE R D 7
DERTR 13678 At EOBERA LR 2o COLSIKAN—HFRITE
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WRFBERETEZ SNT
8l BEHEmEINALTIVR—F V112303 ryF Y sy PREFPORIEY.
FEPY) T LARNDELPEORAERMIET 2 DOBITERMELONTED, Th
WEBZHEREELEZEZ SR,
4) TDF PV LARBEVERLARALELLLRE, oL dBLS LOIRIIAE
DBBLBIBES 5774 b THbBo
1968 ~ 1974 F T 5 2R+ MU v o RFDHIHTER IR oxyacidic—flux IT K -
RO DTH B,
Fig 1T KBRFEBEDOSHITHERER T,
c B *

BRFORMBE, EXBTERERUCACENLRETEIHRBV. A L CETRHINTL B,
SRF PV LHOERERHMYPOF L BERRI T ATV ANSN—FROOEZRUEYHTH 3
GEE, 200 ~300mL/ L Ar)o ¥ ¥ T+ v 2BORMETHROM, EREBE R —KHIC—F
Wing 24, REMMENWCHEOE(LEI 2XRBEBOTRIRRICBYZLDSEHICECD
35730,

2RIV D LAPHDODERITET 542094 —~~N~Ton—H% P ohFRAEELS
BID 1971~ 1972 ENTce CNSODIBEREBZCOMIKET 2 ERRBET 100~ 120
ng/ gLl TTH -7 EARLTED, TAEOPEAREREI B,

d &

2RF PV T LATOXELBBENLEERE, Ux 7y KBARAZARAKRBALLE
DH503 CITas /MR EDORE (BE<05V0LB) THEH, WEL SENTEBRE
BEREBLONTHR U,

Fig 78i1C 1967 ~ 194 FiL B 3 2R+ P U O LhOBBEOLTOINERETFT o
1967 ~ 1969 #ICHEWTIF 2IRA— NV F } 5 v ZREES 7 % ¥ 7 BE S 300°F (149°C)
WE TN EEDAEREEIN, 2V F I 9 70EGRRBRAHAILZ IO THERLEITGOLN
T, TOBRER 11ag/ g EBOETH o700 1970~ F } 5 v 73 EHEE IGEOR
BTEEIN, 419N ERBIFLVI -V F Sy FREZBEIN . CROOEE IT L
DRFEEIL I9TOFLIBER I 20 /gl FiTHid L,

LG, 320BRFRAOF P I VAN v SRUSBTHIENERS L. Ch
5 Fig B KLLFTORS TRENT L B,

D: 125 gDH 7T Amt vy i4 /TERFEN. BEBRERZEEINXELENESE
( flame photometry ) THa#r 3o BMBEIIKEAB I ALTOF Y v a3+ Y Y

LHONaORHELTOS &0 ERESRI,

X LY Y75 — 2B T 70—V —BRLE-TEEIALF PV T AT
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TNHAECE s THIF &N,

Y ! 780=—20—HKL-TRT VLV AMBCER I N LEBER Y Y L3 TvrH 4
itk TafrEhr. | '

1974 F I AT 2 B0ERLENBRETB 2 F P v LR KRBEINR o T VD

LA YHEHERINEBEINTO L -LOTREHFHII—VFFF v FBE245°F
(118°C) KWL THIES Nz (1974 128 13 B)e COWIEMS2F b ) ¥ 4 1h
OEERFEEERIL19T4F 12 AhidN 06ug g TH b EHE I N, 1 RZR K
WEYT 2R (Fig d RU Fight) RCOBREER T AT 2BICEVLEBRELD &
BOEBTHLMEHNEHOBEEEZ2HAAE2BETEHCEERLTN S,

e #f E

TRV LhOBESHLSCEFERRIIVNIvyR—F X ORI NET v F v 7 BRI
IAEBESFEACEALLZSHZEZNRRAT 4D+ MY Y ahORBICLE DA RS S
e 1972F 1B 4ABKKERENAF MY vt vy PakELT, BRICODNT Hahk
H—DSHHERI<03ug g THotco HERSDVWTHEBHEIT~EHFHEFELEBILTH

T,

4. FEFEE S

1968 F 11 AR N 10g0F V) D24y 7 LrDEZBEEIC DT spark—source &
B2y FPGRBELI ARG, R, BSCTrRahcalBRoMmicc o5
Rl 20png %YoL gNaDEFEERLI,

C FrUDARORFICHT IAE

FIY v AhDORFIETIENOHFRIB16IF 2RFEA Y74 VEEERY V75— OF
RHCET2RBOBAROBRICLZDIOTE 2o BE VY77 —ORFOFERIT (Fig 79
BR), 2RFFPIOLAMRIL—IR Y REA YT ENL I0BRCERES N T 5 —%
y THOBREOSTHERI ALV O LEIF VA0 TFHLEVEOESVWEELX R L. 20
BROSFTHETR S M) VLDRBU FL /LI -ThreaREINEI P L—Y 2y 2otk
BRI F PV v LaZB-LdDRLEEVS RN, CNOCOHMEOERI V. C1
BILHBRONTWSE, 2RF PV ILDFUVYFIREIBLCFL YT E3EAEESNLN, Th
CkoTHY T nd s PHCHB S N R TERT 57— 2D 505 2D S8k 5B
hbtrd,

1971 ~ 1973 WX HP T, 10sm ODRAF Y LREBT7 « L E—ABB2F 1) v 4 BEMET
BLERLE>TIRF VI 2O TREBTIEZHENLEN, 2BEOABREBNE SN
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CHEOMFEOHRRIV.C 23t LHonTHE,

L 2RFFPYDLARPL—P RV OHTRYUE

1969F 10 B 198, BfiA vFF+ VY ROLH2RF PV T LRI ML=V RV ZLFLYEN
ZLTI969F 12 A6 AREREINA, COMBER 7 n—R2KF MY D ad ) vIHR
(Fig 5 M) FTHRANLAB TR Y I DOEID125gF b v A% vy T odFig 191K
TS5 VEBEFY TS —THEEashfce Y7 v 7HhoOXFERBEIEKRTREZD
BICERLAOESLLBOBSLO@MABSGITIN, BITER LUEOBFIC >V TRFRE
BRECL>TLEBRAEAE L2 ECS, Table X NRRT RIMPEBATE L S04 -
foo P OADBE Y FPENTIOHEBEAINY DAL= 2V D LOBERDUSLGBEROD
60METdH 7o ‘

TABLE XIV. Analysis of Acid-soluble Residue from Vacuum Distillation of
Secondary Sedium from Storage Tank

Concentration in Sedium, ug/g

Sample Date?

: Normal

Impurity 10/29/69 11/3/69 12/5/69 Concentration
Al 0.5 0.2 <0.2 <0.3
Bi <0.02 <0.02 <0.02 <0.04
Ca 1.7 0.1 0.03 <0.02
Co <0.008 <0.008 <0.02 <0.01
Cr 0.13 0.1 0.035 0.05
Cu 0.013 0.044 <0.005 0.02
Fe 0.77 0.96 2.0 0.4
Mg 1.2 0.64 <0.05 0.02
Mn 0.027 0.03 0.008 0.01
Mo <0.016 <0.016 <0.02 <0.04
Ni 0.14 0.12 <0.02 0.1
Pb 0.76 0.7 0.7 0.7
Sn <0.08 <0.08 <0.08 <0.3

3The secondary sodiurn was drained to the storage tank on October 19, 1969;
sodium was sampled from the purification loop (see Fig. 5), which was kept
in operation.
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