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3 Oh—_tine :Heas'ur'e'men't Method' of Cover Gas ~(No.2)
DUteﬁi]ity_Test of'ErperjmentaT'Dn-Linétﬁas Chcomatograoh

“Takao Akiyems* Hinoru Iijima*

and Satoru Tskani*

¢ Abstrsct o

The purposo of this investigation is to confirm the durability and to’

”exsmine the performance under sodium environment of an experimental on—line

gas chromatogreph (on—line GC) which hes been fabricsted es ‘a cover gss monitorﬂ .

and examined on 1t5 basic’ function

- In the durability test, continuous meesuring tests were conducted twiee

7'1n 51x weeks pericd by using atmospheric argon geses of sodium handling glove .

'+ ‘boxes. 1nstead of a cover gas of sodium loop.

In addition to the above tests, the on-line GC was installed in the cover
gas system of eodinm 1oop, snd performance test was- conducted

The results obtained are as follows.

I{l)_' All ‘the function of on=line GC were. currectly actuated and controlled inf

,accordance with the program previously set up, even efter 8&00 times of -

' the glove box ges anelysis.

) :(2) ' Maﬂor troub]es encountered during the continuous measuring ‘tests were in

the data’ processing system which consisted of micrc—computefs cassettc

deck and cassette ‘tape.

It is essentiel therefore, thst the date pronessing system for a proton-'

.type on-line GC which must withstsnd a long period ‘of service should be
" sellected’ from the point of its durability and reliability.
(3)' A good agreement in analytical values of cover gas impurities was obtsin—
ced between two methods, ie, on-llne GC analysis and. the conventional gas
chromatographic analysis when the same sample fron a cover gas of sodium .
- loop was used ’ ’

Although the onwlins GC was’ located in the environment -of ‘many electrical

ok Sodium Ghemietry Section, Sodium Engineering Division, ‘O-aral Engineering

Center, PNC..

l.-"-.—_..'w'ﬂ" =.-_-= L
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equipments such as electromegnetic pumps, flow metero, electric releys,

etc. its function wds not effected the noises generating from them.:_-
It was, therefore, confirmed that, this on—line GC could be teliably used

in the sodium 1oop. ) i ‘ : '

The results obtsined in this investigetion ere to be reflected upon the
design and- fsbrication of prototype on—line GC in the near future.'
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21 FUSAHAIOAT M F7 ( BRNERK )

ABBEFRAIo2 b7 77 (UFGCCERT) L7 4 —RBYRFLPSMEELTL
5, CCREBFZBLIUBREN 2 LM ICERHBEITEALICTRAEZABLLbOT
Hh, F=d—NBYRFLR74 I0aya—4g—, FTosriv—BLUFFosS767—
TEMOEERENTINS,

ABMUEBEY 2QHE, REMSEOENR, h—HR2OH Y7 ¥y EHE, BRE LU
EREREOHALYAMNICETTEE60THY, VYo —TH oy JRFABLOL =T B
—# A OB ICER L,

AEBOBSB 70 —5Fig 210K L, AEROEREHE " CHACA~NEATLS
0T, KBRETHERT S,

22 HO-THRYIRLATFLEHRABRY AT L
) #o-=F#Hq A AT L
R FLF S O—FE 9 I ALTALT v HAERNHER shelRb, 0—-FH o7
A (LTFGBox £37) BHhEME ARz ) #—+, EHHBRBSTHR L, @R
Frous gL AN L 2RO B LCRBESF, 70T LMK Ih TS,
G.BoxWOTAT vy HAGBRMHEER i - THHEREME, 70 -7 HEoEBTS
BRI OARSBES lppm UTFERHTS, CASCORHH IR &L UKD B THE
BHEh3,
KRG BxHDT ATV HRAEL V54 YGCCOMEHMRRARE Y 2L LTHA L
G Box ¥ ZAF L OENERERIZRT,
@ G,Box¥RFLN 1 (Vacuum Atmospheric Corp B, #E )
[ G.Box J
of A IHE-113-197
off B 2280 (W) x620~770(D)x830 (H)
uik  BE: 13004
OXY b —FLVx—1 4208x1,000(L), 4208x520 (L)
oy P RARBMEANH £ 5 in,Aq. G (Photophelic sDwyer Instruments
! INC %, XE)
oo —7 i FFrdn, BE00S3 in,
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(oA REEm )
ofl X :HE—193-2H
osf I L0070 MW)xT.70(D)%x930 (H)
o EBAEL ¢ 10w’/ hr
o FIZHRAWME, BEEHLA
o7 o7 —%SL—4—A3FH (v—tora@, K XkE)
ofpERMY (BESL LUK
@ G Box ¥Z27aM2 (BEMKEHK)
{ G.Box ]
o Ao CRER
ok HE I L150 (W)x650~T750 (D) X920 (H)
o f ft:740¢
XV b —Fxsi—: 4808x1,000 (L)
oKy 7 ARGIEWEHH : £5 in.Ag. G (Photohelic ;:Dwyer Instruments INC,
B, kED
oo —7 i FF s, RIE00SI in,
(TEBRRF i ) (BRMKELR)
ol # I MBNN—R-3
of B 700 (W)x1100(D)x1600 (H)
o TWRNMIE © 10w/ he :
o R IZRAPE, BEABFR,
e7o7— ! #SL—4—A3FH (o—Forik, XE)
ofRERHY (BB L LUK
@ #HABERYRFL
AYRFNHGBox A (Ar)%£G Box & v 54 YGCLEOMICERAYT THEB a¢ 3
bOTHB, CHhIZLY, G BxHHRAEHX Y F4YGC (G Box/d 25 mOHAICEE L
THE) ~RBETELEO0BEMBRELUCLTVS, A Y74 YGCORBERETN
HIENEER>A Y T4 YGCRSA$RL, GBx—FRE YT -4 8254 YETLT
WH C.Box TRAABRE ¥ TH, EvRFLD7o0—¥— +%Fig. 22IZR L1,
AVRAFARHERLLBROERAERIZET,
© wA470Rv7 (MAv470fyTHE)
oF A 1GA—-380VH
o R.IFA¥T7FrAERN
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ot M BE D BL/min, IEH ¢ 10 kg/em?G
old # ¥ ! 1,450 r.p.m
CIE- 2 i v - BV P L ) B

KA FAMENN—HAEEMOICERTEHE, + Y77 2 ERMH S5 AR
KR LIEWT, Cheah—HANET v ATFLELTHE2DT, ~EHOHMICETEA

W—H RBARIEHI 3 ccTH B,
o i i ACIO0V, 5060Hz

o il 1l 40W

Ho—=HA{R Y AF LD T —v— F&Fig 24105 Lz,
Ky 2FLOELSHBERICRT,

@ WRHA74 O HAFRALT7 (HE~4 708 751HR)
ost 4 71 1/8 in, 50m, SUS 304 ofl  # IMA—380VF
oA THEF L L/8in, (RbL— FlET) ofi R IFA¥T7ILER
1/8—1/4 in, (LFa—vvy78FE) onf i : 104/ min, EN : 1L.0kg em’G
ol B Fr L ILUHAL, EEEORE 14 in NTP RET 52, EHRE 4 b, ofd iz % : L450 r.pm
oF Wy #f : Shut —off 7, AEEHORE 174 in. AKX TT L NA LY
@ EEE (BAW W) off H :ACLO00V, 50/60Hz
ol  # ! SHK-—0# @ sy 7r—2vy (BEFGELY)
o #l 2 HEFE © 0.1~1,000 ppm o  H:16528x600L SUS304 Sch 5S
o LB DA 30 sec ofk B 12£
ofi  F:ACIO00V, 50/60Hz ot 2@
o it 0 130W (max,) @ 7404 —

a, FAw¥aZaani— (KEWHELER)
23 FPUDALL—TFTEANK-HIABRLZAT A o=t HIB6058x150 (L) SUS304 Sch.558

1 FrY P LEELRBL - of y¥al l6mesh (SUS304) x15H

KEBAL—TEF P LERS, Vv ABERRRBCER SN, 3BORBE b. BER 7 44— (Nupro Co. ®, #E)
La—-wbtr7y7, 7575, GEA 7, BEERS S LTI -V 2EBREH» S0 ofleRs @B L 60p (SUS316)
HahTd, oiH AORF  1/2in, AT —v0 97

HA—HAOHMBRBICFEARBY 70+ P v oM EREBRED I —F2BICH @ + YUY asns (Nupro Co, B, KEH)
W= HAFRCAFLERGH T, COVRATFLLERBEH —H2EEORICHERT S H o] A i~xv—X (5US316)

W—HAEFYTAYGCOWBR AR ELTHER L, cHADOMFE : 1/2 in, Ax Y08 47

o ) 74210312 in,
® WEESH (7T RIHR, KED

FrY D LAERERBY—T D70 - — & Fig 23ICHR Lk,
@ HAN—HAFEE A7 L

AVATARYABRSE, BH4 7 ) vy B LR/ A HHBhOHMR SN 5, : ofEOR : 1/4 in,

HABRBURBRA T, N9 7 17 —4vIBIU7 s 02 —Fholiliah, B8 Y~ oNNTRIK I T4 —VFT TR
FUVIBRAN—HA, BHH R, Y RTATYHAELAHNCRRT 3 2» OB i oNNT v— b WH
FTHREATVE, HAAHUBR A —FADOFHPLERBRAHICKRELI 5 250K i off Bt # :300~400%> Y —XSUSH
WERARBEATOD,

o @ i :AC100V, 506 0Hz

-5 -
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ofif B % 107° mm Hg Abs. ~0.8 kg/cnf G
® WA RAEWGEE (B ARMKEER)
a4, JkFBRER
o% X !RT—-02DHHE
o ffHAESD D 500 £ hr
o Wil A Ach R © H, < 0.1 ppm
oM RMERED : 6 kg em® G
B, %, KB LUBRILkERER
o il A RT-05C
o BN 1 5004/ hr
o R AP ARHMHTIE | 0, , N: <01 ppm, H;0< 1 ppm, CH, < 0.5 ppm
oMKMERMESN | 2 kg/em' G
@ Fo )T —HAEUEN (BRMAELY)
B A RT-003DHM
HMfES © 30 £/ hr
M7 2 h AR MIE D Hy , Oz, Np<<0.1ppm,H;0<1 ppm, CH¢ < 0.5 ppm
BAHEME 6 kg/cm'G,
® EhwEssn
B ACH, Bl 2H (B@e®)
o ¥ - ]
o Ah 1M 250 kg em®G, 2 — 76 cmHg~2 kg cnG
Fo ) ¥ —ArH (BEABRHEHE)
ot A 130—1CAH
o B U1ERM250kg em®G, 2 W — 76 cmHg~6 kg/cmtG
©® HELY7 (BRBERY)
o  H:KD—300
off & fit : 300 4£/min
o BMMIMHEW I ~10"%Torr
@ &£Wu+Y 77 (Nupro Co, B, XH)
EH LG AA—HRERICH NV,
o & B :500cc
o Bl 2in#x14inLx0109 in t
o BEHEO® : 14 in, NPT

=

o -] o

o

e

&
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o §f W :SUS304

24 HRIQZIISTLRFL

AvRAFLEF Y O LHARBCRBEATVAHEFEDOHA NN —HAGHUROGCTHY
CCARKLEBBALL SR EThTVE, RVAFLAEEBHY Y7 CER Lt —7%
N REF P ILHRBICRM LT, MFTIOCERLE,

By 27 hOHMZLTFICRT,
1) #rr20= 57 (BBEERY)

ol A :IGC—5AITHE

off M B MEHE I (Re—W, 4%F, 1000)

ol 7 LI TFaTNAFL, FaTrERAR

(#541] =L*ai—v—7F5A, 60/80mesh, 38%2m

CH540]) HEHK, 60/80mesh, 38x1m

e FNT Y7 (AMP—5M) 1 10~1,000paV, 7EUH

@2 BEfAm

AEEARHRE, FAC2—Ly PEIUNEHAR» MBS TED, Chbid
2HFABTHELATNS,

ABARRFEMULALAAN—HF2ABBEFRHRL, GCOBFL~BATELHDLOT
Hd,

AEROERERICRT,

oft # H ! 36 cc

oHAEa—Ly I 0~10cc (B/AEE: 0025cc)

ofi A ¥ 7 LKBEMAR 504£ sec

oMEA YT IHEHIES0 L/ min, BEIEE 10 Torr
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3. B B &

#Y54VGCORMERRAN—HADE Y 54 vHElE" OWEBICHMICE~TS50TH
B4 5, AMCRGCBox B LUF Y dar—FTiik 2 AHRY 27 L OMIEKIKOLT,
B/ O o :

31 Fa-FTHe HRAHRADY T UL &
() G.Box # 2DFEHR (Fig. 2.2)

@ G.Box HICHMOMBMA Y 74 RHL, FH L7 V1, 2 (G Box Nol BtH8)EM &4
5, (GBox #AWVI—-SVI-V2THET2)

@ HAFRDICH Y FAYCCOH Y7 ) » 7 ESHELBSRIBEFSVINBE ELY,
ERAZ2GH TV vy vaFofiicBAsh, ey 7Y vy o, WSV
2B LD, BUGBx H AR VI=SVI-V2£@ERT 3,

@ WA 2O—WFFH T V(1 VE) D SMBEH TS, GBx#Aho 0, %
Migke=21)vr+3a,

@ WERHIZ2OFYFY s
ABERL A Y74 YCCILLAAMBRELUIDT, EOBHEABICS L THR~S ,C.Box

HADHME A LF 4+~ BIUH YY) Y YRF2%EFig 31, 32ICF/ L1k,

@ EREEOREFEFRY Y7 vy, =254 y0Fo0 @Y CEREEOALREFICL
SBWE, v 7y ray sl LARBOT™A, Hilll, KREOHEHTHS, (Fig 31)

@ $v»F )y

WHASVIMHEND, CheiAKICBBFSVIAMB LA -T, BROIOEE #R1
SV2EMY , ¥ TV ¥/ 3y 2ICBAENE, BAShARBHREH Y 7Y vray
JORBEEBOFACKEENE, (B YTV Y rYAFailboBRTREANT AL
JURHE AT 2L ECHERNOBREHCLDOLDTHS, )

@ BMYYTLORATER L¥ oY

HEFCEASALRBM T ZAREE B -TVE0T, HEBMY ¥ 7Y v rEshae
EHEFSVIHMHE (SVIEE) &40, gBMcossBEsh, HEREHRORE Y 2EH
BAME L7475, CoMC, RiLBOHAEEOThRYoBIclE s,

@ HvFAoBA (Fig 32)

@EMAT E#EILH YTV Y72y 7 B60°EBEL, AROMB LD, HESHOR
BARGF» ) ¥ —HALL-TCCOHF L MTh, RABICHREAS,
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3.2 N=ThiN=-HRAODGT VT
A= HRADOTER AT L, B2 4 L F v~ BLEH TN Y T2 2F 6% Fig, 24,
33, 34127 L,
1) As—H2DOFHR
ARBIEG D — HRABRBEO AT THRELSE6DE LTUTFICE~3,
(Fig, 2.4)
@ Ho—HAFHHRFE OB

1, 6,10, 12, 16BADOFHxv7EMEL, HEXLYT (VP) TEHEHERT
B, VILH, VI2ZWEL, SGHEAr TRAEARELT 3,

CHSOMIELSEBES, REOHMIETRANDAr # AFE4£ 0.3~0.5 kg cm®G &L
TVI2ABET B, NERYTEBIEL, VIGEMELT, Y TRAMEADE L L
VIGEMETE,

@ Ar M oRER

WRAE 7 (CPOAEBL, VIT2MLT S5 CRADArRCP—-V4a—-V8—VT—V3
—CPRCHRT ),

EAr GBBEFVILIENLTH YT ) 2L, 4754 YGCTHIFT 3, CORlE
RR BBy AICHA LIRHEAr O EEHEL, FLELTO, N BENEETSH
BLLAMRT B, BB Ar P AP OBEMBT LI, BERRT 2, T OB MEBE
27729,

@ Hov—H2AER

BRA Y7 (CPYEBILL, EAHPI OERE (POAERTE, V2EH, V1 2W
ELAN—HAArQEN (P )5S, PoMPIEBLHBL5BET 3,
WREY7 (CP)ERBLTVE, V2OIEKMEL, VIZMETE, (Hr—H R
V1—-V2—CP—-V8-V5—V6 DRBAHRT 3)

2 H=—HROH Ty
PR A YGCOEDBRELUE0OT, BIENBELUTICRT, (Fig 33,34)
© FHLFV20, 21 @Y7 ) vy R FLAROHBHERUABCHMELTE,
@ #r7 Vv Eic, BBS VS BB EAD, BEFVIS (LR VIL) LU
VIS END , an—HAFREEM DB AIONS,

A= HZRFERA YT (CP) AT, VI4—V20—%>»F ) ¥y a4y s—V21-VI5
E@Y, A—HRAEICbEE, (EBWFVII, 14 OURBEHR L v FTHLL, V
13iAN—HRAEHBWLEBECHY, VISR LEVHBEERAVE)

@ HFYFVYIRT ERKIC, BBEFVSEMELD, VI3 (V14), VISIRMEN-T,

-0 -
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BN AR IE S & OREICALS,

@ BEAV2IMEELD 2~IBRICHEND, (HRTHORKEE I XAE & B8
HO, BWICBEARESIERENS)

® H¥FUryraysd60°EBEL, HIREH ORI T AE+ 2 I ¥ —H R EbicHm
AFLlEFNS,

-10-—
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4. B R F &

41 MERHACREITMALERR

HN—HRADRDIZGBox HRAEWRKLL, Chid ¥ 54 26C MBI L, Misss
WRZ7a7FLICE54774CCOEMRAOMBEL LUERBOMAL ORBE SUIC,
BT 2 L2 CCOBYLHERNSLHHFEHT 2,

() MgtdtdlF > o2 7 L OFER
WHEANH L LR LT o S S amBR LT 0 560F v — A0, RITT250

EOmEMBET S,

Tor7 AT CNERAREUTICRY, (Fig. 41702754+ —BR)
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Year 1978 1979 z
Month . Date OCt."' Dec. ‘OE Jan 20, 3 10, Feb' 30 % |
Loop Cond. _ = - Y T L I
. A . i (sanareasensisse m siasnisisisisiis, - ;
On-Line. GC <— Installation, Wiring P:plngf and Adjustment —> ; |
1979
10, Mag 20, 30 10, Ape 20, 30 10, oy 20, 30, 10, n 20, 30
Wua_zj:t : I VI uutu‘!uunﬁ: il - TEREsBREIEIErS s |
I T T Y Y O I L L T I T T LT T
! &) |
' 1979 |
o, M0 3 10, 9% 3
s ey = ' —Trrrrr !
e, usssireinm
t
c——: Loop Construction or GC Stop A\ : Electric Failure
:Operation of Loop and On-Line GC A\ : Electric Inspection
: Cover Gas Circulation and Measurement (Periodically)
Fig. 5.9  Operating Conditions of Loop and On-Line GC
: 2
Table 5.1  Determination of Calibration Factor S
Calibration Fact s
RUN ement o ettt ool Rl SR
No. 1 2 3 4 5 6 7 | (X) | () | (%)
H2 * 8.358 | 8.706 | 8681 | 8664 | B636 | 8662 | 8.618 | 0.13 | 150
02 * 102.6 | 106.9 | 105.8 | 106.0 | 104.9 | 104.5 || 105.1 | 1.50 | 142
1 N2 * 105.4 | 106.7 | 106.6 | 106.4 | 106.8 | 105.8 || 1G6.3 | 0.56 | 0.53
CH. x*x 4125 | 4239 | 4232 | 4220 | 4222 | 4219 || 4210 | 042- | 1.00
1
e CO % | 1205 | 120.4 | 121.0 | 120.8 | 120.9 | 120.8 || 1208 | 0.21 | 017 ;
|
CO2 * * 150.4 | 151.2 | 151.0 | 151.1 | 151.3 || 151.0 | 0.35 | 0.23
H2 8.709 | 8815 | 8877 | 8863 | 8826 | 8.795 | 8812 8814 | 0.06 | 0.62
02 105.8 | 105.1 | 105.8 | 105.3 | 104.7 | 105.9 | 104.6 || 105.3 | 0.54 | 0.51
2 N2 107.7 | 106.9 | 107.6 | 107.3 | 106.6 | 107.8 | 106.7 || 107.2 | 0.50 | 0.46
CH. 4237 | 4277 | 43.05 | 42.83 | 4264 | 4269 | 4262 | 4271 | 0.21 | 0.49
CO 121.0 | 1235 | 124.8 | 1224 | 123.1 | 1229|1223 1228 | 1.17 | 0.95
CO2 148.9 | 152.7 | 150.9 | 151.2 | 151.4 | 150.2 | 1544 | 151.4 | 1.76 | 117

% Not printedout

(x 10 ppm/count )
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Table 5.2 Effect of Pressure Drop
of Standard Gas

Element

Press. (vol.ppm)
(Kg/em®G)| Hz | Oz | N2 | CHs | CO | CO2
100 | 271|138 | 116 | 324 | 127 | 820
90 | 2.71|139| 119 | 32.8| 127 | 81.3
80 | 2.69| 138 | 116 | 32.4| 127 | 81.1
70 | 271|138 | 116 | 32.3| 127 | 81.7
60 | 2.71| 138 | 116 | 32.2| 126 | 81.2
50 | 2.69| 138 | 116 | 32.3| 126 | 80.7
40 | 274|139 | 115 | 325| 127 | 85.3
30 [ 271 138 | 117 | 32.4| 127 | 81.6
20 | 273|139 | 116 | 335| 127 | 81.8
10 | 2.73| 139 | 116 | 32.5| 127 | 82.2
8 | 2.72| 138 | 117 | 325| 126 | 82.7
5 | 273 139 | 118 | 326 126 | 83.1
Ave. | 2.72[138.4| 116.5|3253| 126.7| 82.1
S.D |[002/052| 1.1 |035/05]1.2
C.v |058| 037|093/ 1.07| 0.39| 1.5

Ave. : Average
S.D : Standard Deviation
C.V : Coefficent of Variation
Measurement Term : 30days
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Table 5.4 Effect of Noise Source
on Cover Gas Measurement

LV—08 TV6NL ONd

: Signal | Standard Gas (No.1)|Standard Gas (No.2)
Element| e [ Ae. ] SD [ CV [ A&ve | SD | CV
(ppm) | (ppm) | (%) | (PPm) | (pPm) | (%)
4y, LA | 059] 004] 67 [ 514 003] 06
B 0.53 0.02 33 5.14 0.03 0.5
Oz A 5.7 1.3 221 4.7 04 9.1
] B 55 0.7 12.8 4.7 05 11.0
T o A 36 | 04 | 98 | 332 | 07 | 02
B 3.7 0.4 11.7 332 1.1 0.3
A 2.1 0.4 18.2 11.6 0.4 36
CHe
B 2.1 0.3 135 114 0.3 30
co A 9.1 23. |-252 54.0 2.0 3.7
B 8.9 1.6 18.3 53.3 1.6 31

Length of Signal Cable A :1m B :100m
Noise Source A : Nothing B : EMPx1, EMFx2
Number of Measurement 1 24 data
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