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SUMMARY

The sodium used as a coolant of the liquid metal reactor has
essential advantages in the view of safety and efficiency. On the other hand
it offers many restrictions for economical design of the reactor due to the

high chemical reaction.

The present development trend of the liquid metal reactor is focused
on the development of efficient machine, compacted and simplified system
with safety and economics. As a part of the reactor development,
Supercritical carbon dioxide(coz) is being investigated as a material for a
secondary cooling system of sodium( p;) cooled fast reactor in order to avoid
Ng~Water reaction. The consequences of a failure of the sodium- o, heat
exchanger boundary, however, would involve the blowdown and intermixing of
high-pressure (@0, in a sodium pool, causing a pressurization which may
threaten the structural integrity of the heat exchanger. Information on the
kKinetics of the sodium— @p, reaction is virtually non-existent. A small-scale
capsule test has been conducted to explore the basic nature and extent of
the sodium- cp, chemical reaction, for a preliminary assessment of the

pressurization issue.

The experimental study was carried out by using an experimental
apparatus for about 30g of sodium. A number of experiments were carried
out with the sodium temperature ranging from 200°C up to 600°C, with an
operating pressure of up to 40 kg/cmz. The results show that the carbon
dioxide reacted readily with the liquid sodium under the experimental
conditions. It seems that the interaction reaction of Agz—CO, was weak at
200°C but significant above 300°C. At 600°C  the reaction of Ng—CO,

occurred very rapidly.
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8 25 HARAEXIS X
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0.25 cc

Column

Sample
loop

® @
® @

Carrier]

»| TCD

Column

| @ @
: @
Carrierjgas
B 2 ItA HEE

H 6 GC Calibration data

Data Name 180, QD Remark
HS Cal-Std1-(1) | 0.43/(0.46) 1.25 cp peakZt CHE Zoll H|sl =3
HS Cal-Std1-(2) 0.46 1.26
HS Cal-Std1-(3) 0.46 1.26
HS Cal-Std1-(4) 0.46 1.26
HS Cal-Std2—(1) 0.46 1.20 co @D, peak?t EE
LS Cal-Std1-(1) 0.47 1.26 o @, peak?t L& 5
LS Cal-Std1-(2) | 0.37/0.47 1.26 co ¥oll peak7t Stb o LtEH
LS Cal-Std1-(3) 0.47 1.26 co @0, peak?t HF %3
LS Cal-Std1-(4) 0.47 1.26 '
LS Cal-Std2—(1) - 1.20
LS Cal-Std2-(2) 0.46 1.21
LS Cal-Std2—(3) - 1.21
LS Cal-Std3-(1) - 1.09 co @, peak7t ZE
LS Cal-Ar—(1) 0.43 - Ay peakZt ZE
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GC= X2 Sd Fsl 230 ode =20t 7= GCHl et
2

ZFH2 GC 2AZZ)HS AT

@ GCE JIs&tet.
@ Packed column warming up(Zl= &XIAl) : Oven temp. 180C (&

2 AlZt2 15A12F H&)

(B Gas (carrier, pneumatic, sample) In
0t Gas In otAl 210 GC Power On ot™ Filamentdt &4% 22

£0l =2 St 0F 8Lt

(5

Rl

d35)

® GC Power On
"Passed self test" =0l
@ TCD Sens (shift TCD) HEOW A OtchH LIS A EHSHCE
- High Sens : sk &
- Low Sens : 11=% A& calibrationAl
Oven temp. Check (set point : 40C, actual : &¢Ql)
© DET A temp. On (250C = default : &9Ql or gt &2 Enter)
DET(TCD) On
Not Ready Lamp (Oven & DET A temp.) Off & WXl THI|/&Q!

L

calibrationAl

@) Start
- Xt= valve on
— Chromatograph 8&& 2& Al%
- Sample Al2t = 5& : b& R
% CH2 OI0IE input AIE2(2%, &8 S)2 Al2H 2X &2
@ Stop
- DET A temp. < 70C
- DET Off ("=’ Aot oF LA &)
- Actual temp.2t 100C (707C) Olot2 EHXIH Off
- Power Off
@ GC-&A&EZX 2t°] ZE Gas Valve Close
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H7 A8XHE
Gas Gas Supply Bottle .
Case No. Tem?océr)ature Flow Rate Pressure FE(:}::S)OI
(scc/min) (kg/cm?)
1 10 7.2
2 25 30 22.9
3 40 117.7
4 10 16.7
5 50 30 10.4
6 40 24.3
200
7 10 24.3
8 75 30 29.4
9 40 61.7
10 10 11.2
11 100 30 44 .5
12 40 12.4
13 10 29.4
14 25 30 33.8
15 40 20.1
300
16 50 40 20.0
17 75 40 20.1
18 100 40 19.8
19 10 70.8
20 25 30 27.4
21 40 22.8
400
22 50 40 20.4
23 75 40 20.3
24 100 40 211
25 10 21.9
25
26 30 55.5
27 600 50 30 21.7
28 75 40 20.6
29 100 40 20.8
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Flow (scc/min),

C)

Temperature (

Na-CO2 (T200)

— CO2 flow rate — Test capsule gas press.

80.00
70.00
60.00
o 50.00
=
2
S 40.00 |
° ]
S 3000 f /\
(%))
n /
[0
& 20.00
10.00 r
/‘\'\_
0.00 . ok o o e ® U ) )
D 5000 10000 15000 20000 25000
-10.00
©0]0) OI0OXO) ©) OONKC)
Time (sec)
Na—CO2 (T200)
— Na temp. — Gas temp.
300.00
250.00 W ‘L/\‘—
200.00 :’; J\,-n, R mij\fw—-—\m
oo [ ] [ o0 [ ] [ J [ ] [ I ] [}
00 DO OEE O @
100.00
50.00 r
0.00 ‘ ‘
0 5000 10000 15000 20000 25000
Time (sec)
e 40 (a) Flow—Pressure Data and (b) Thermometry Data

at 200°C with @D,(Case No. : 1~12)
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40.00

35.00 |

30.00 [

Flow (scc/min),
Pressure (kg/cm2)

5.00

0.00

1600.00

1400.00

1200.00

1000.00

800.00

600.00

400.00

Temperature (C)

200.00

0.00

—200.00

@
—400.00

no N
e o
o o
S S

15.00

10.00

Na-CO2 (T300)

— CO2 flow rate — Test capsule gas press.

& e - i

1000 2000

[ [ 4 L
3000 4000 5000 6000

7000~ 8000

9000

10

©

Timsec) @

Na—-CO2 (T300)

— Na temp. — Gas temp.

00
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77’ﬁ
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L ]
00 4000

[
5000 6000

[ ]
7000 80

00
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®

@

Time (sec)

g 41 (a) Flow—Pressure Data and (b) Thermometry Data
at 300°C with @, (Case No. : 13~18)
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Na—-CO2 (T400)

Test capsule gas press. ‘

CO2 flow rate

12000

10000

4000

6000 8000
@ ® 1 ®
Time (sec)
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8.00

6.00

(

Z Wwo/BY) ainssaid

.A

o
o
<

ujw/o0s

)

MO|4

2000

Na—-COz2 (T400)

‘— Na temp. — Gas temp. ‘

o
o
AN
-

4000

2000

1600.00
1400.00
1200.00
1000.00

800.00
600.00
400.00

(D) einjeledwsa |

200.00

Time (sec)

g 42 (a) Flow—Pressure Data and (b) Thermometry Data

1 19~24)

at 400C with @,(Case No.
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Temperature (C)

Na-CO2 (T600)

— CO2 flow rate — Test capsule gas press.

60.00

50.00

40.00

30.00

20.00

Flow (scc/min),
Pressure (kg/cm?2)
-

E S

10.00

OOO L] ‘ e ‘ e L 2 L 2
1000 2000 3000 4000 5000 6000 7000 8000

9000

Time (sec)

Na-CO2 (T600)

— Na temp. — Gas temp.

1200.00

1000.00 Wﬁk\\
800.00

600.00

400.00 T

200.00

0.00 :

0 1000 2000 3000 4000 5000 6000 7000 8000
Time (sec)

g 43 (a) Flow—Pressure Data and (b) Thermometry Data
at 600°C with @), (Case No. : 25~29)
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21

Gas Supply o contents(vol%)
Gas Flow
Case Bottle
Rate Temperature
NO. (soc/min) Pressure
scc/min
(kg/cr) 200 300 400 600
1 10 0.08262 | .014584 | 8.49827 | 8.69213
2 25 30 0.10209 | 5.37306 | 6.94972 -
3 40 0.45310 | 4.92466 | 4.80964 -
4 10 0.09058 - - -
5 50 30 0.20858 - - 6.33725
6 40 0.17188 | 4.95063 | 3.40218 -
7 10 0.34406 - N -
8 5 30 0.30192 - - -
9 40 1.69307 | 5.00810 | 3.45914 | 4.80339
10 10 0.60454 = - -
11 100 30 0.47354 - - -
12 40 2.04488 | 5.12130 | 3.44083 | 4.04666
210 2M =4 21
Nz O NaO Nu, (04 Others(etc) |Non water—soluble
Temperature (Wt%) (Wt%) (Wt%) (Wt%)
()
Acid—base titration & XRD EPMA EDS & SEM
200 15.5+0.6 74.3+0.2 10.2+0.5 trace
300 7.7£1.8 89.2+1.2 3.1£0.7 1.41
400 not detected | 93.9+1.5 6.1+1.5 3.61
600 not detected | 95.9+0.9 41+1.9 3.21
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Result of the solid analysis

‘—0— Na —=— Na2C0O3 —— Others (C etc) —<— Non water-solubel ‘

120

100 |

(@] o (@]
(e¢] © <

(%IM) SjUBUO0YD

700

600

500

400

300

200

100

Temperature (C)

IH

il
20

0
a1

0l

)

=
Uo
<d
00
00

A<

JU

HE S, 200C2o A=0A

£ &cdlo

21

10

—
—

300C Ol&olA

5 Ak

Ol

oF

600TC2l 2

FAL 01 01 8LCH.

110

G olal JHAJL

ot

ez Eole

-

A
(=]

38



MHr
I-

39



~

=]
Rr
5 : il 0 3R
E L W
R~ = J n o8 MU S S ]
IR T R0 drE m=D
0 4 M w3 0w Pz
RO ™~ R ) = 0 = ol = 0
o ~ @ WE : g WS o U
i 5 Rz 0P8 & ) al T _ % o <4
OF W no ~ DD BUSE = =0 0 0 KO mu 5 < o —_
x| = gy E - = oo £ o z RO S =M =A<
00 O K . RO 0 T2 9w oT il 4 2= 3 5 =3
S T A e A T N T o & 22
Sle oy @ i gr /0 O [ O TRV Y
5) . oF = i nd| 10 71 ol 0 _ Ok m i R = = ER
I R I A - - B U (R N 4 2
KO ol o - - 1< o ) ™S o | B - 5 Mo L 0
O S (LI T o 2 A D | e SR mmg C K oo
5338 _ _ il _ I ™ _ w0 = . W s < <
— = ol < ak = K Al T 1o = < o = ar
W s oo W ) U0 iy SR o e T
FPmg=R @ Ragger oy %m_x&mf_ Rsg R &g
ot = B0k L om | R oE g W 20 5K ol Waolsd DmwS
m WR 2k T XE L1 TR L I
w3 X oo X w hig? 20 I D g R E= N A
w "z W N AT I ? = o 4 TRMBH MR
K < o 5 U o _A:___u Lo (I [
[ [ _
o 2 - o SCRS 2
X - N ™ < 0 © ~ © - — -
<
— N ™
= —
o)

40



B

=
A
15 N .
0l0 3 s = N
m Ik Al ,
o m - 0 57 K oW
wows pw X o 5 B Ui
o D W T Bl of woE o 5 RO
N B 50 W_ mm = RT u._ = o 03 Bl o
o fai} - T = < ! s 5 2
oo w3 5% al -2 u LI
w| @ SFFY o TR 4o w7 o om o w =
= ol R0 0 Kk = < s K 0 = — LH = | = JlJ Ok
2o 2 el = = T [l oo 7y o 2 ol R W
[ of ™ S M | A = 0B = 0 =2 1o s o )
" [ X @ W z o < W /0 00 8 = S m o z0 KW o 0 5
alm XM E & S D S & g o,/ D H =3 N 5T @
[ =< £ o8 T T AV or U ol o) < ko O w0
: K0 _ = <+ s M T W < _ KO b == E
0 ol S - < _ o) K o O i R i
go T U0 | D s A sz W Lo EL R
4= 4R = T for R N s WoS Mol R g
& R ﬂﬂ el mm =0 TR A o S m o RO
I T = 0 = = = O Lz KW S
am_:g% © L RO &R R _______mMMEwo____JEOO
= L = ol 4 = o J D A — S
B = S 00 oF <k ~ 70 Dl 3 m WMo o W 31 0l S
0 5 U = ~ % bmo WISHUASOEI 00
~ i} = 0] et ) o) KU D I_v o o] _._H_ H__l — .__._
R R cgcahﬂa_a_ EEMIIQOI,BOQEOH@@_OE
| ﬁAmOT_E:IO mo g e e oS o
z | T R momo_z_H___u__aP@nommo,ago_
e il _ou A ) o1
= ® L Exgﬁrxgﬂg
) — o b _ ~ K AR S
u)] < - I S
m m [« es) ! !
o) N N 0 © ~
— ~ %
©

41



5
= = : ol o] —~ or e .
y oo F W3 2 Bo§ AT g B
E= b ) ® __dm i op_ﬁ .ﬂm & B O K
LA - g mo o= 200 ¥mlwg =
TEoSsuw o ow R Y w9 Wy
we oo L0 97 5\ [ w0 o RKoa
L R | meoox R s W T E Wy O
A 29 WO Pz F om W aZgln 2
s ® 5 & R w oy - w4 W 2@
m =% um oW H o Nowgs0 5
w5 27 Wo.® m.w = P8I g F
0 0 0 IF o 30 NG A A Gy S 8k mn AU
IS) o = A = Al ol o) W 0231 Kl .0 — W &
—_ Ut = o1 H = - <k I+ U M o1 =W S 7 o) U —
S | a = L or YO WS ol < DT 5Agm G
Up 48 wy X509 W oo, A WO m £
S dAw R4 la W PRy D D= 2 U =
< ._IC . ) - = U A ~ Ki il K1 H A = = W < o 0l Ho R m. Dl
. . OM IDI m._ H Cn_ OT |__|_ Ou. m._ _IU_ Wmﬁ_ = i X __.An_ =< _u__n OA _L_N_: T E-_ |_H, (4}
© = - iy Dl o7 &% no T o = ™ ] JU
= o] H ~ 01 <+ - H o= < 2 v &0 Fw = O o o
m_ﬂ =z U < = ol 0 E 3 ] ol RO ™ 10F S ol © Kr = R o= E % (1
N N 5 o B 1 Swmu o e o W oB s i o1
o o1 MWW S S %FMEM_W OE%_xgﬁwm s_;._mﬂ_:: H___A:EH
moUm#ns 532 =; o Ss conEml s pr?s
Mg lls 500 25> Wy s 2o s =0 oy V0 e < 3y <
w0 i ol S < i lkS = oo . 3= @ 5 = Ko . ey Kr s 2
RO RJ RO Ug & UD 4 Ao 0w W0 oug T W o ma S w0 g 5 ™ B o WM e 70
RoRA4admwicomdd< HARAascmHETOomWAE WIS Forr
| | | | | | | | | | | | | | |
X o)) o — N ™ < o) © N~ @ o)) o — N ™
< a\ ™ ™ ™ s} ™ ™ ™ ™ ™ ™ < < < <
= ~ ©
Ul

42




| — M K - .
- Is) i) = — D 3o
oW 4 S _____z._ & = oo W= =
o B R gy .30 = B KW e B0 K
O <l T U o 0k <A Ulo
5 2w X m L T %0 IR g
T omey T om o5 2 y oy
o ®Iwm < 5 233 s B g & U o
ok RO~ [ e) G Wo o1 i S = [ 5 oz W_u_ =
5 R g g 2 o = ! ¥ g o Mz X
I+ 8 ol 75 - & a._ﬂ% < ) @ H__.ur.:_____uﬁuw_j%
Wl kg g gy < on o \OT 2 S WS 5 o— »
s wm NgHdo B = o B & R
PHw @ - Dot u o LI B
oL AV GIER - B W S Rwmys Wy
- Bn ™ H_.=._ Q o_.._ KJ iloJ AT > = lTe} = 5 =0
= A s = K 10 Ko = gl e o W X0 < is 2.
i m° EL%.AH& RO mO S DWW o
Woo =g a= K o w _ 5 =F
T &S5 LIRS T R AW & oK
| c — — -
W oo o= I s w2 - TR TS
i A 7o Sl 5 _ i Y L Mo — I oF g o
o =~ o m = o - 1o # S U X0 -, 0] Ji[d .
- 0 o8 A Www S o = ol <| Il B .
.ol T L 29— w SN L
__Az__lrmMOI |@|.__|;_. K = 2 ol © Pm D << o S
ST e o) = m0R0 W o) o) U i = IV LT
o TR TS e = o
L U A I3 TR~ = Lo
ﬂmomnﬂ_ﬂma_ﬂmiﬂo__ | ! !
| |
| _ 0 O
© <t < W0
1 L R N -
— (@))
mﬂ
0J

43




alil

Ju

Gas Chromatograph Sensor Calibration Data
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1. GC High Sensor Calibration Data

ﬁf; RT | Peak Width | Area | Height | Area % |Height % | Code
1 | 0.105 1.703 20940 | 616 | 0.11474 | 0.2124 | BV
> | 0163 1.868 35247 | 714 | 0.19314 | 0.24619 | W
3 | 0.007 1.758 45994 | 949 | 0.25203 | 0.32722 | W
2 | 0.291 1.648 47701 | 1128 | 0.26139 | 0.38894 | W
5 | 0.350 1.703 70841 | 1264 | 0.38819 | 0.43583 | WV
6 | 0.434 3242 | 6240883 | 108217 | 34.198 | 37.3135 | mw
7 | 0.531 1.044 8841 308 | 0.04845 | 0.1062 | (BB
8 | 0.594 1.023 109555 | 1959 | 0.60033 | 0.67547 | W
9 | 0.658 1.758 130122 | 2140 | 0.71303 | 0.73788 | W
10 | 0.716 1.758 126759 | 2301 | 0.6946 | 0.79339 | W
1 | 0.78 1.648 164371 | 2525 | 0.9007 | 0.87063 | W
12 | 0.845 1.868 1633156 | 2671 | 0.89491 | 0.92097 | W
13 | 0.905 1.078 186896 | 2853 | 1.02413 | 0.98372 | W
12 | 0.964 467 283799 | 2763 | 1.55513 | 0.95269 | VP
15 | 1.25 4615 | 3106166 | 31001 |17.02077|10.68923| PV
16 | 1.402 1.703 235692 | 3662 | 1.29152 | 1.26267 | W
17 | 1.462 1813 250026 | 3781 | 1.37006 | 1.3037 | W
18 | 1.527 1.648 100389 | 3765 | 1.04327 | 1.20818 | W
19 | 1.588 1.593 056621 | 3829 | 1.4062 | 1.32025 | WV
20 | 1.647 1.648 080047 | 3998 | 1.54662 | 1.37852 | W
21 | 1.711 1.758 241071 | 4100 | 1.32099 | 1.41369 | W
22 | 1.773 1.813 269133 | 4100 | 1.47476 | 1.41369 | W
23 | 1.837 1.758 234577 | 3997 | 1.28541 | 1.37818 | W
24 | 1.896 2033 268824 | 3861 | 1.47307 | 1.33128 | W
25 | 1.96 1813 233065 | 8697 | 1.27712 | 1.27474 | W
26 | 2.02 1.023 207211 | 3565 | 1.24504 | 1.22022 | W
27 | 2.081 1813 184543 | 3441 | 1.01124 | 1.18647 | W
28 | 2.144 1.868 209684 | 3317 | 1.25859 | 1.14371 | W
29 | 2.207 1.023 202807 | 3182 | 1.11132 | 1.09716 | W
30 | 2.271 1.003 184622 | 3069 | 1.01167 | 1.0582 | W
31 | 2.33 1.868 164325 | 2941 | 0.90045 | 1.01406 | W
32 | 2.393 1813 180893 | 2842 | 0.99123 | 0.97993 | W
33 | 2.457 1.003 171601 | 2731 | 0.94032 | 0.94166 | W
34 | 2.514 1.868 165831 | 2660 | 0.9087 | 0.91717 | W
35 | 2.578 1.703 135036 | 2602 | 0.73995 | 0.89718 | W
36 | 2.639 1.003 164185 | 25024 | 0.89968 | 0.87028 | W
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37 2.702 1.868 148620 2420 0.81439 | 0.83442 \AY
38 2.763 1.813 139098 2368 0.76221 | 0.81649 \AY
39 2.826 1.648 122056 2327 0.66883 | 0.80236 W
40 2.889 1.758 135720 2283 0.7437 | 0.78718 \AY
41 2.946 1.813 147101 2285 0.80607 | 0.78787 W
42 3.01 1.703 110655 2220 0.60635 | 0.76546 \AY
43 3.073 1.758 131151 2150 0.71866 | 0.74133 \AY
44 3.136 1.703 127566 2105 0.69902 | 0.72581 W
45 3.196 1.868 130580 2071 0.71554 | 0.71409 \AY
46 3.26 1.868 111666 2017 0.61189 | 0.69547 \AY
47 3.322 1.813 97049 1932 0.5318 | 0.66616 W
48 3.38 1.923 118823 1902 0.65111 | 0.65581 \AY
49 3.443 1.758 108152 1858 0.59264 | 0.64064 W
50 3.507 1.923 98763 1795 0.54119 | 0.61892 \AY
51 3.565 1.813 90741 1753 0.49723 | 0.60444 \AY
52 3.628 1.758 97909 1717 0.53651 | 0.59203 W
53 3.691 1.813 91112 1676 0.49926 | 0.57789 \AY
54 3.755 1.758 88629 1607 0.48566 | 0.5541 W
55 3.814 1.868 75509 1560 0.41376 | 0.53789 W
56 3.876 1.813 83791 1513 0.45915 | 0.52169 \AY
57 3.94 1.923 77502 1429 0.42469 | 0.49272 \AY
58 3.998 1.758 70245 1363 0.38492 | 0.46997 \AY
59 4.062 1.813 58686 1316 0.32158 | 0.45376 \AY
60 4.125 1.703 66602 1276 0.36496 | 0.43997 W
61 4.182 1.868 65459 1241 0.35869 | 0.4279 \AY
62 4.246 1.703 49030 1182 0.26867 | 0.40756 W
63 4.309 1.868 55930 1136 0.30648 | 0.3917 A%
64 4.367 1.813 48400 1069 0.26522 | 0.36859 \AY
65 4.43 1.703 44478 1044 0.24372 | 0.35997 \AY
66 4.492 1.868 46490 994 0.25475 | 0.34273 \AY
67 4.55 1.813 40816 947 0.22366 | 0.32653 \AY
68 4.614 1.593 33451 904 0.1833 0.3117 \AY
69 4.675 1.923 35753 838 0.19591 | 0.28894 \AY
70 4.734 1.923 29609 802 0.16225 | 0.27653 W
71 4.798 1.703 23355 709 0.12798 | 0.24447 \AY
72 4.858 1.868 21337 650 0.11692 | 0.22412 VP
73 4.92 1.648 13617 489 0.07462 | 0.16861 PB
Total 1.9(+/-)0.102 18249264 | 290021 100 100
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2. GC Low Sensor Calibration Data

PK No.| RT Peak Width Area Height Area % | Height % | Code
1 0.085 1.813 43940 1414 0.29944 | 0.45394 BV
2 0.142 1.868 51447 1539 0.3506 | 0.49407 vV
3 0.198 1.648 56940 1666 0.38803 | 0.53485 vV
4 0.258 1.593 60517 1767 0.41241 | 0.56727 vV
5 0.315 1.758 83552 1902 0.56939 | 0.61061 VvV
6 0.372 1.703 79926 2044 0.54468 | 0.6562 vV
7 0.463 1.648 2382067 70368 |16.23325|22.59063| VV
8 0.541 1.593 92153 2465 0.628 0.79135 VvV
9 0.598 1.758 134870 2556 0.91911 | 0.82057 vV
10 0.656 1.703 117894 2704 0.80342 | 0.86808 VvV
11 0.712 1.703 125681 2832 0.85649 | 0.90917 vV
12 0.77 1.429 131009 2989 0.8928 | 0.95958 vV
13 0.825 1.703 179699 3116 1.22461 | 1.00035 vV
14 0.885 1.758 152929 3315 1.04218 | 1.06423 vV
15 0.94 1.868 159063 3361 1.08398 1.079 VvV
16 0.996 2.473 148941 2928 1.015 0.93999 vV
17 1.051 1.099 69227 1898 0.47177 | 0.60933 VP
18 1.11 1.319 26470 1035 0.18039 | 0.33227 PV
19 1.25 4.78 2771606 28153 |[18.88787 | 9.03811 VvV
20 1.395 1.319 115712 3127 0.78855 | 1.00388 VvV
21 1.451 1.099 150788 3269 1.02759 | 1.04947 vV
22 1.506 0.879 155486 3352 1.0596 | 1.07611 VvV
23 1.561 1.593 222335 3595 1.51516 | 1.15412 vV
24 1.618 1.593 195490 4028 1.33222 | 1.29313 VvV
25 1.674 1.593 222561 4472 1.5167 | 1.43567 vV
26 1.73 1.703 238928 4702 1.62824 | 1.50951 vV
27 1.788 1.319 237524 4795 1.61867 | 1.53937 VvV
28 1.843 1.209 243200 4752 1.65735 | 1.52556 vV
29 1.897 1.758 300900 4619 2.05057 | 1.48286 VvV
30 1.954 1.813 233433 4474 1.59079 | 1.43631 vV
31 2.01 1.868 218880 4341 1.49162 | 1.39362 VvV
32 2.067 1.868 205298 4153 1.39906 | 1.33326 VvV
33 2.123 1.703 197954 3990 1.34901 | 1.28093 vV
34 2.178 1.648 192332 3857 1.3107 | 1.23823 VvV
35 2.234 1.703 181271 3746 1.23532 | 1.2026 vV
36 2.29 1.484 177389 3646 1.20887 | 1.1705 VvV
37 2.346 1.429 170922 3560 1.1648 | 1.14289 vV
38 2.401 1.319 167362 3440 1.14053 | 1.10436 vV
39 2.456 1.209 162643 3386 1.10838 | 1.08703 VvV
40 2.513 1.703 194155 3299 1.32312 | 1.0591 vV
41 2.568 1.758 151247 3213 1.03071 | 1.03149 VvV
42 2.626 1.703 140124 3149 0.95491 | 1.01094 vV
43 2.684 1.648 136775 3028 0.93209 | 0.9721 VvV
44 2.739 1.538 137402 2961 0.93636 | 0.95059 vV
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45 2.797 1.209 125063 2870 0.85228 | 0.92137 VW
46 2.85 1.813 158040 2860 1.07701 | 0.91816 VV
47 2.907 1.813 122495 2743 0.83478 | 0.8806 VW
48 2.962 1.703 114832 2682 0.78255 | 0.86102 VW
49 3.018 1.703 111118 2595 0.75724 | 0.83309 VV
50 3.075 1.648 107165 2579 0.73031 | 0.82795 VW
51 3.131 1.593 107209 2541 0.73061 | 0.81575 VV
52 3.19 1.758 123097 2504 0.83888 | 0.80387 WV
53 3.248 1.648 99464 2442 0.67782 | 0.78397 VW
54 3.305 1.593 98997 2435 0.67464 | 0.78172 VWV
55 3.359 1.758 101147 2387 0.68929 | 0.76631 VWV
56 3.415 1.703 96043 2340 0.65451 | 0.75122 VV
57 3.469 1.648 96722 2337 0.65914 | 0.75026 VW
58 3.523 1.813 95516 2306 0.65092 | 0.74031 VV
59 3.577 1.758 92615 2241 0.63115 | 0.71944 VWV
60 3.628 0.989 73927 2230 0.5038 | 0.71591 VW
61 3.684 1.154 88269 2206 0.60153 | 0.7082 VW
62 3.738 1.099 89889 2200 0.61257 | 0.70628 VW
63 3.792 1.484 87102 2123 0.59358 | 0.68156 VW
64 3.848 1.484 80208 2073 0.5466 | 0.66551 Y
65 3.902 1.429 79821 2049 0.54396 | 0.6578 Y
66 3.956 1.648 78007 2009 0.5316 | 0.64496 VV
67 4.012 1.648 73607 1964 0.50162 | 0.63051 Y
68 4.065 1.758 73176 1935 0.49868 | 0.6212 VV
69 4117 1.758 69810 1863 0.47574 | 0.59809 Y
70 4.175 1.593 62373 1807 0.42506 | 0.58011 VW
71 4.228 1.758 63096 1793 0.42999 | 0.57562 W
72 4.282 1.703 59679 1745 0.4067 | 0.56021 Y
73 4.338 1.593 56987 1719 0.38835 | 0.55186 VW
74 4.392 1.758 55485 1678 0.37812 | 0.5387 Y
75 4.445 1.703 52367 1618 0.35687 | 0.51944 VV
76 4.502 1.758 46803 1542 0.31895 | 0.49504 W
77 4.555 1.813 44923 1499 0.30614 | 0.48123 VP
78 4.608 1.099 39043 1382 0.26607 | 0.44367 PV
79 4.664 1.154 36169 1306 0.24648 | 0.41927 VW
80 4.718 1.099 33551 1216 0.22864 | 0.39038 VW
81 4.771 1.593 29855 1151 0.20346 | 0.36951 Y
82 4.827 1.484 25033 1061 0.17059 | 0.34062 VP
83 4.881 0.769 7252 455 0.04942 | 0.14607 PB
Total 1.6(+/-)0.089 (14673997 | 311492 100 100
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