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Chemical analysis of the fuel solution of JRR-1

Hiroshi HASHITANI, Takuji KOMORI and Tadashi YAMAMOTO

Analytical Chemistry Laboratory,

Japan Atomic Energy Res. Inst.

Summary The Analytical Chemistry Laboratory participated in the
"comprephensive test" of JRR=1 (1957-1969) in July 1960 in order to solve
several problems which appeared to be essential for the reactor. The
state of corrosion of the core tank wall, behavior of the gas-recombiner
water, and the state of fuel solution were examined.

Following the above test, the second and the third tests were
carried out in November 1967 and January 1970, respectively.

The change in volume of tle fuel solution was confirmed by measure-
ments of the density and the uranium concentration, and the cause was
clarified. The corrosion products and metals added to the fuel soclution,
i.e,, iron, nickel, chromium, and copper, were determined. In addition,
the sulfuric acid concentration, plutoaium and the burnup were also
measured in the second and third tests, The analytical results were
all compared with those at the initial critica;ity. In the third test,

a considerable amount of aluminum apparently attributable to the base
material of catalyst was detected in the gas~recombiner water., From
the burnup obtained by mass spectrometric measurement, the cumulative

power output was estimated to be nearly 22 x 104 kWh.
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Tablel The fuel solution distributed for

chemical analyses

2nd test 3rd test
t t
(ju::;S :;60) (Oct. 31, 1970) (Jan, 14 1970)

Hn
A
la - ) r ~ r

N

Quantity(f) Used for Quantity(#) Used for Quantity(#) Used for

13098% Ni 1.3346%  UlCs ete. 1.3478F U, Burnup, pu
13070% Cr 1.3395% @y 15475% Cu
10587 Ni 1.3318% @y 13467F Cu
10100 Cr 0.1280 Fe 02940 Fe
10 630 Cu 01486 Fe 0.29 63 Fe
10449 Cu 0.6323  Ni 1.3461F Ni
0.6517 Fe 0.6341  Ni 1349 7% N i
0.6028 Fe 0.6605 Cr 0.6513 Cr
06369 Ni .6630 Cr 0.6789 Cr
0.6696 Cu 0.66453 Reserved 1.3408 Cu
0.7240 U 1.3318 Reserved 12864 Cu
0.5227 U 13222  Reserved 06190 Cr
1.3145% u 06747  H,So, 0.6874 Cr
0.6520 H, S0, 07019 H, SO,
0.6512 H SO,

12602 Reserved

* Density was measured.
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Tabl e2 Measurement of density of the fuel
sclution¥k
T ; Start 15t test 2nd test 3rd test
es (1957) (1960) (1947) (1970)
lze:;’tizno(;) 1.3 5%% 131, £0004 133,40004 134, +0.002
gt a (n=3) (n=3) {(n=5)

b3 Average +

standard deviation.

3
sk Calculated )
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Tabled Data for obtaining analytical result

at 2nd test

Sample¥ Spike®¥ Wt. %
Run M taken added r - .
(}) (I"’y) lsﬂU Ia‘U ZSEU ISGU zl!U
1 1.0°0:8, 3682 14.03 0110 17217 0.207 6849
2 1.012, 3838 14.51 0111 1708 0.206 6810
Sample U ND 0.128 1986 0.240 7977
Spike U 99.921 6017, ND ND 0062,

ND=Not detected.

% The fuel solution diluted to 1000 times with water(W/).

** zs!U

e
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Tabled Data for obtaining analytical result

at 3rd test

Run Sampl ¥ Spike®k added
taken (n#) Ciy
(#)
1 1018, 10.44 004545
2 1.008, 1052 004492
Isotopic ratios J Sample(A4x )25 UA U =0.25028

l, Spike(Bix) U/ U =0.00725

Isotopic composition J Sample(ay) 2BY =7969

wt. 9
L Spike(by) 2%%°U =9927,

* The fuel solution diluted to 1000 times with water{w'w).

*%¥ Natural W

Tableb Analytical result for uranjum comncentration

at 2nd and 3rd test

Test U founad (£/g fuel)
0169,
2nd
0.169
01793
3rd
01794

—10—



cone. ( gg fuel)

U

0.180

0170

Fig. 1
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135

Denaity

130

Start isttest - 2ndtest Ardtest

Relationship between density and uranium concentration

~———®—— Uranium concentration

——>¢~—— Density

Volume of the fuel solution measured

mm e~ ——
e —...Volume nf the fuel solution presumed.

—11—
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nhoozesrb, R1HRKROKk, =y rroRE2EER, BHBLOIWE VLY 1.
Y7 HLNIMBLESLLFER TN, RLES Do TABRES2F Y AHTH B
CEdb, ZoadhRPthE Ol b LTV LEEELTS, TOLENZ v afff bEF
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Tabl eb Analytical result for determination
of iron at 2nd and 3rd tests
2nd test 3rd test
L8 I'd Y
Run # 1 2 1 2
Sample taken($#) 0.1280 0148464 02940 02963
Fe
Aggn 0.230 0.265 0.562 0.552
Fe found(u#) 6 6.0 762 162 159
Fe (ug% fuel) 5164 513 549 535
TableZ Analytical result for determination
of N1 at Znd and 3rd tests
2nd test test
Run 4 1 2 1 2
Sanple taken(#) 06320 0.6340 1.344 1.349
AshE 0.120 0122 0349 0342
Ni found(a#) 407 41.4 118 116
Ni (uf4g fuel) 64.4 65.4 87.9 85.9
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Table B8 Analytical resuit for determination

o

f chromium at 2nd and 3rd tests

2nd test 3rd test
,_—A_\ - A ~
Run 4% 1 2 1 2 3
Sample taken(#) 0.6605 06630 06513 0.6190 0.6874
0488 0.502 0504 0.496 0554
Alb
A 0400 0156 0105 0130 0137
5 AD
A5 g, Ak 0413 0388 0430 0.405 0.458-
Cr found (n#) 549 515 577 544 615
Cr (pu%r fuel) 830 780 88.6 879 895
Table? Analytical result for determination

of Cu at 2nd and 3rd tests

2nd test : 3rd test

7 " ~ ¢ * -
Run 1 2 1 2 3
Sample taken(#) 0340 1332 1347 1341 1286
Auo 0762 0742 0584 0652 0.634
Ay 0315 0294 0040 0120 0121
ATY (Aygo-ADE ) 04a¢ 0446 0546 0539 0520
Cu found () 932 932 114 113 109
Cau (ufg fuel) 69.6 69.9 847 859 844
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Tablell Comparison of concentration of
corrosive and added elements obtained

at the three tests.

1 fuel
At the starting 18t test 2nd test 3rd test
El ement

time (1957) (19260) (1967) (1970)

Fe 228* 615 515 542
*

Ni 7 127 65 87

or 6% 74 83 89
P

Cu 34 59 70 84

3
>l<F‘rum the report for the preparation of the fuel solution )nnd the

result for analysis of the reserved uranyl sulfate.
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Cold Area Hot Area(im Hood)

(1) Mix 20m¢ of HOAc, NaF(50m¢ of
F-per200m# of U), 15mg of 1% (2) Add 2mfZ of IMNaHSO, to the
oxine and 15m¢ of 1M(NH,), 5,0,. sample soln.

After adjusting the pH to 33~37
with ammonia, dilute to 200mg,
Take 40mg of this soln . in a
separatory funnel.Add 200m¢ of
CHCL, . >

(3 Transfer the sample soln.

into the separatory funnel.

l

() Shake for 1min to extract Fe

complex.

(5) Draw the org layer into a

small bottle containing 1% of
Na, 8q.

(6) Measure the absorbance at 580mp
(1em cell).

Fe __
aggg = 000348
% Absorbance of blank at

580me : 0010

Fig. 2 Schematic diagram for determination of Fe hy extraction-photo-
metric method using oxine.

% Obtained prior to the hot run.
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Cold Area Hot Area(in Hood)

(1) Mix 5m¢ of IMNaHSO,, 25mf of
20% citric acid and Smg of 1%
dimethylglyoexime. After adjusting
the pH to 95 with NH;, dilute to
200mé. Take 40mZ of this soln.
into a separatory funnel (200mg).

Add 200m¢ of CHCI,.

N4

(2 Transfer sample soln into the

separatory funnel.

L

(33 Shake for 1 min to extract Ni

!

(4 Draw the org. layer into a

compl ex.

small bottle containing 1% of

Na, SO,. I

(5} Measure the absorbance at 375

mi(lem cell).

az Y8 = 000295

* Absorbance of blank at

L 375 mp : 0000

Fig. 3 Schematic diagram for determination of Ni by extraction—photo-

metric method using dimethylglyoxime.

* Obtained prior to the hot run.
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Cold Area
(1) Mix tmg of 1MNaHSO;, Smé of
HOA ¢ and 3mf of 2% Z—methyl
oxine, and dilute 70m¢ with

water in a beaker (100mg).

Hot Area(in Hood)

Heat to 85°%C.

Separatory funnel (200még)

containing 20.0mg of CHCl,. - - - -

Separatory funmel (100me)
containing a mixture (10mg of
1M (NH, ), CO,;, 5mf of IMKCN, 10mg

of 1M NH,OH and 25mf of water).

(29 Transfer sample soln into the

separatory funnel.

l

(3 Adding a definite amount of
ammonia*to adjust the pH to 55,
Cool

to room temperature,

(4) Transfer the solm to the
separatory funnel. Shake for 1

min to extract Cr complex,

(5)

Transfer the org. layer to the

(7) Measure the absorbances at 410 second separatory funnel. Shake
and 580 mg (1cem cell) for few min. to remore accompan-
ying other metals,
Cr __
B9 = 000745
Fe Fe __
2540 /7 aggg = 070 ~
ES () Draw the org. layer into a sma-
Absorbance of blank at
11 bottle containing 1% Na,SO,
410 mp © 00065
Fig., 4 Sclhematic diagram for determiration of Cr by extraction-nhot-

ometric method using 2—methyl

oxine.

* Obtained prior to the hot run.
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Cold Area

(1) Mix 15m¢ of 1% oxine,25mé of
HOA¢: and 5mf of 1M NaHSO0,, After
adiusting the pH to 33 with NH,,
dilute to 100m¢, Take 40mé of

this soln. in a separatory funnel

(200me ). Add 200m¢ of CHCI,. —

Separatory funnel (100mglicont~

aining 50mf of 20% NaOH, ------- L

(6 Measure the absorbances at 410

t and 580 mp(iem cell).

Hot Area(in Hood)

(9 Transfer sample 80ln into the

separatory funnel.

|

(3} Shake for 1min. to extraect Cu

I
L

!

(4) Transfer the org. Ilayer to the

complex.

B i 4

second separatory funnel. Shake

for 1min, to remove other metals

into a sma-

11 bottle containing 1% of Na,

a4(1"3 = 000479 (5) Draw the org layer
Fe Fe __
L | 2410 “35gg = 094
sk S0,.
Absorbaznece of blank at
410 mp ; 0020
Fig. 5 Schematic diagram for determination of Cu by

metric method using oxine.

extractiomphoto-

* Obtained prior to the hot run
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Ni, Cr, Cu

A
150 600
//////,A
X P 1500
-
- Fe - -
— ~
a ~
= ~
ke ~ -1400
100
N - ~
o - —
£ ~ ]
~ / Q/}'( =
Y4
- e Cr =T / w
= / - : {300
Tt Ve A
4 o
’ [
El
Z! a
N - J200 ™
50 f . s °
<
/ Ni
/ -
-
( / ~
/ -
, . -~ 100
-
/ -
/ e
%/ -
-~
Aug. July Oct Jan
1957 1940 1967 1970

(Critical)

Fig 6 Variation of concentration of Fe Ni,Cr, and Cu in fuel solution
in the period of 1957—1970,
The sample was seemed tn be contaminated by Fe Ni and Cr

at the Ist test.
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WEOETIO00 15 (FE2EKE), 0001 7mel /e (B 3ERBIE) &5 3,
SERETORKE LTEL 2 TAEZ LRV dORHHSHERSL LOKORIIICL B HR
Hbho BRBIK OB 1OARRETR2 4 £, HIBABRMFTR 1 LBE, TAEI»TE
ZnAE2ERNRBECIE25 LEEOKSBH LA LB I T OWRBIERT~OHE
BFkhkE{, 0L01~003mol/ Lt % Do

BlomEst, S2H0RBECEL045mol /2 ©, 53 B CE0027mol /L
OHBREECETOREAEZL A 24, EEOSFHEE LKL, L KH3 OEBROGF
FEEERE L2 ve E1HRROIVHEREGHEK-L 161 mF/ L ORI A>3, Tkl
DF UFOY 7 RERINLKo COWRBEET~OFELERL 2 HTh 2w, e
BRENMBBYELTTEL IR L LTHEBFRABIT T2 EERLTV A Lic#>T,
BReB kb rES ihil LoRBASRPORERLEET 2 Thbz tidLad RAHER
NATETHIe tARIORARTHUBESREGYWEOT LIS » vy Ok, BEL
Bbnr2BErRRInasn(98), chliwnl b OfRAEEEFThcbOLEEL bh
2. LrLl, ThbOWTRRE T 27— 241 % ¢, HROREHEL BV 2w, F3E
HERTH, BHaBKPOSEEBRDIVWETEBRA+ Y OFRETE 2 TW T, ‘

5.2.2 W2V 7 = hOBIMER

521 THREBEETOZET LI CaTahas, BAKCLI8mol /L LAHHEDL28
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H (M) OSFEE b L, U0, 80,-1,207H,0 -0049H, 80, LLTHBLTCA 3a
M#2H, SO, /U M EE" A 1057 LREIATWEH, ¢ OSHOERS, ¥
CEp% ) OB D B0 ThbhH, WMER-SY) Y aHAETLHMR A4 2K, HlcE2z=
ARRA VY AEELETY Sy EERKD, V5 CLBOFHRAA > 223wk b B0
MELTR2o COL H2MBEOEMSA, $20H, HIDRRTH AL 5 ZHEE K
bREBDICED CEEEIRT hnst, MEE LTHRLEORpors & LBbR o
T, MAOH, S0, /U hOMMIELRGRD & &b T H 54, BB TIE ORAM & 545 1
AnThnd. COHRY 5= HRB—KOHBEREI K2 O THB T &b b, HHHER
EPECTHRBICETN#R LedE D 28834, LictiaoTEBEOH SO, /U105 LD -
BEODPINE SICBDbALe F2T197 04ES AEELTE 2B Y S=rt A .
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Tablell Analytical result for determipation

of sulfuric acid cohgentration

Sampl e NaOH Found
Run 4% A
taken st. soln - ?
—_—— : ' Acidity Cone. of H,50,
# mg (me) (N) (mol/g)
*
1 06747 a.5a7 a4, nssé4, 0.28
2 nd
test 3
L 2 0.6520 0.490 4.2, 0.55, 0.28
(1 07010 0519 50, 055, 028
3rad
test 1 sk
2 0.6512 0482 28,7 0.5 6, 0,28
* 00638N NaOH, ok 00 2583N NaOH.
Tablel2 Amounts 6f Fa Ni, Cr, and Cu disanlved
into the. fuel solution.
At the 2nd test At the 3rd test
(1967) (1970)
El ement —_—— p A -
& m mal & m mol
Fe 10.2 183 112 200
Ni 2.06 35 284 49
Cr 273 53 295 57
Cu .29 20 1.78 28
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Tableild Analytical results for determination
of uranium and sulfuriec agid in the

reserved uranium sulfate

ek
Reserved fuel Product of Y Co.
% (w/w)y mol /tr -rr:'t)li;\ H(w/w) . mol/g rl;lg-lio
v* 5733 241%10"? 1 5479 230x10-% 1
H, 50, * 063 0065 0.027 154 016x10-° 0.068
vo, so, 88.23  241%10-° 1 8427 230x10-%* 1
H, 0 FF 1114 618x10-2 256 1419 7,88 542
*k Average of three determinations.

kek Sample — (U0, S0, +H,50,)
k)% Values obtained by Mallimekrodt Chemical Works afe:
U=60.57%, SO, =257%, H,80, /U105
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6. 7w b =9 4

HAR RO SER OO BIARRTEAT v b =7 20FF RS ko BRLAKEE
HO—B % ESIICE D, 1Y 5 vav e —A—CHEEDTR DL, 27 izxga—hys
P EoTafwstliLico EEAREFTLESTNAENDT, BharstBficE 7o b =
Y ALHOBIEIC L 5 af b E2h TR Do TREMET 3 b ICRERO EHRFICONT
REOMEEH % oo MoONLERE FRIGET
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B SREERAY 5> (EME 199 1%) ERAVTHELABBMER 1 # CHST 2 a B
D66x10° dpa
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Forb 27 pg, BAEESRTALO 3 L2ho JRR—1ERARCL hEF SN/ E
FELELF L LLTHEAEDIKE

FUV» b F 2y s—Ba@@ A2t 2= - bbnTHELLX~7trEFig 7iC
Fto i (a) HHEALABS, (b)GREMHTSL. L7MeVIE™U KIBLOT
HY, 515MeVE* * PuL LB LDTH 5. @WEBOFHA~NS brik515MeVDE—2 %
BT, RE—KLTHD, MEOLHREOHA—BICL Y ROAIME ERLE T2 b=
ACEBYOELTE . LAL515MeV KARRMOL bEN " PulLldaif s th
BOT, F Py OEHRUMATIOMY V& ( ho E5MeVO Y —7 50 InE & b Pu
LU Pu OMBEH T An OHFERES LBD.

Tt =y A DFMER BECHE TN Tn 525, BREND LEB 74 =9 2 & D
TR AFERRY Lok AP 2EARRTH, TTADS Y UEHTHE LD
LafRetflz T 2o TERT oL 2R 3, RFUHEORES, B ICH X T35 1
A OEBE FROBELEABESE(, EnENB LA
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47MeV 5.15MeV

L
f

(2) Spent fuel

(b} Reserved fuel

5.5MeV

=

50 100 150 Channel

Pig.7 Alpha spectra of spent fuel and reserved fuels
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101 % k% 5 Lie OA £ K., TORRD» bRFFLETERLARSERLS;: S 2bb
JRR—1OFEHHERD L.

AR EELTIRALAERG Y 7 v B RER LV C s IEETHE 5, LCKHE2E
ﬂmmmanamsz@&%ﬁﬁ—Eﬁﬂﬁwxa$*vAEbIU%u7?ygnoﬁm
B EHA ko ANAFEOERS I CFERT RICET.
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MEREEHRFEL, FO—FREDOWTY SV BELL U Ca B+ ME L TR £
Tt Lo 3 ERMTEY 5 ¥ OBRICT v+ + yTBREREE © %Hnro Bb ik
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LIEY, Nal(T)) BB Tra~2 briiE+ L0 RECEITEYCs OBEIRE
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723 Coy [Co(CN) J, 2
HRBFEO—FF (M2 me ) BbECE b, FARS » 7 CRREBLOD, BEEER
2mg, 0.211Co (NO, ), #H0.B5me emsXceffZime t+5, 80~920%
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725 SEEESE L CBESR
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Tableld Burnup results of JRR—1 by y—spectrometry

of 1370 8

Integrating

Tast 4 — Method pCi¥® Cs/ /4 fuel
power
2nd test (x 104 kwh)
(1 r — spectrometry without 4465
Chemical Sevparation
(i) K, Cn(Fe(CN),] co—ppin 4469
(i Iomite C — Tetraphenyl borom pptn, 465
Avarage 466 147
3rd test
Co; (Coe(CN), ], co—pptn, 468 14.9
Tablel$§ Burnup results of JRR—1(2nd. test)by
neodymium and molybdenum methods
Method Nuelide % Bnrnup(100F, /N7 ) In‘tgﬁé’::'ng

Average (x10'kWh)

N4 0.678, 0.671 0675 201
5N d ,

NASU 0.679, 0.67 3 04676 20.1
MeNd 0.676, 0.681 0679 202 -
L | 0.6 86, 0.683 0.685 204
*Mo 0714, 0712, 0703 0.710 21.1
27

MosU Mo 0.681, 0669, 0728 0.693 20.6
“*Mo 0699, 0713, 0753 0722 215

. Mo 0.658, 0,472, 0683 0.671 2 0.0

7
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Tablelb6 A comparison of burnup results

by different methods

(Integrating power : X 10!kwh)
Method 1st, 2nd. 3rd
38 growth ~é6.1 205~213 21.3~219

(n=2) (n=3) (n=1)
LR o — 147 (N=3) 149 (n=1)
Nd/U —_— 20.3(N=4) —_
Mo/U —_— 20.8(n=4) —

{n; Number of measurements

N: Number of methods
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8. fx # wE

SRR O EEE RS TFHRL T X bEhork. BEZERRO I GEREHLESET 40
HOBA:I 1% 67TE11B)0L AEER 6 mC i/ g Ch ok TcRELT FO 1
MmN B TO riff®RE 3mrem/h THorko EIERR T, HiL81 OBIRH D 23{E
¢, WHMR bW S0 0B Lt Bh oD THHELELCHEL afke rHEML LTHEEZHET
Ao Zr—""Nb, " Ru—'"""Rph, "'Ce 2 EHNPEEL, EFGO™Cs LM CenEr
Z2VDORESTnko B2 BFIBRKOIVWKRAELARAT —2 2 v %Fipg BIGRT



arbitrary
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*ig.8 7 ~spectra of the JRR—1 spent fuel
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9. ¥ ABEBEEHBKO SR

Bl EnfEL Ay 7 TRETLIAELERCI MBREAKETIORB (abCD
b, cOBOBEFFcHERLERCER TS 5o BEABROTHCRAHT10 LOKHAEADL
NTKW 3B

5.1 BABLUDIRER

1 ERRCEFORIGEOET2 Y5 Y EEOBETOoRDL L EL, T0V 2 HBXRTE
BT, BEEBATOr 7Y, HBAA > 2ERLAGEL AT Y VARKEAERPOERETT
hnteo CDOADOPHEIEI A3 Chofest, 2ol FVROKEBILSKETSA TE2D, STEAFHK
CTFAL, FH#ll, BIKDODWTMTETE = %o
H2HABTHBEeBACA NIt {fTabihakrs, E30RKCRY 7>, =
v, FOMFrRHIhf . ABOMMHERERE KB (5 0me CTEARREOL 3 r em),
HY2FUrBR(ILITLAr Y CHRTHLAAKLEAS ST I 2o B BKEAROE
EABELTHD, I AERLEADL, S50mLTO2@EAD Lok BRTHUE®BE
LRy s IHRFEETY 7Y OFH TR 9, B BEBEE OWE ARTRE L R E
HECHB L Crnre, et oish, coNBnTri=vanssvyy@ifThb, A
BB TP =0 oK TLET Etbhoko BABLADLTE, =wvsrr, To
=94, VIVYORKEMNIEERZ2T A2 2% BI3ECOWTHAESMMICHVTY 54
&%Ema&mm,ﬁﬁﬁ%%&@&m:ﬁﬁﬁwﬁﬁbko93VMQm1u7»s=oA
HEH (5 b Brn, HHEFEE & HNTLOBEERC Z EETEE e 2T
MBHE BRSO ABREBVRETY 5 ¥ 2R L, REELFHIER & AY Tok
ARG Sfe Uy 5 v 45 v HERERI Y, TRt 2 ookrachl, HHBERE
ETER L. HIBABBEOMIEE %2 L BT Tabl e17 KCRT o

9.2 2 =

FIAHABRRAOM € v AUBZEBKBABLT WAL THD. MTOERZANT
rI=Y L DKBIEMTHEZL L DBbh ke LELEY 7 LURB LERTRTAF Y v
AHTTETRD, THEI=2V4520ndE0EE. WEME, BHEBLOL OORKYH
ELTHDRAThBENARE W, BHESEE, 3méX3mOTridrNvy b OEHCY
ERENT IO 210 0mdX 100027 Y VASBMAS CEDLALEDLO TS D, @
RHE O sk, BEMIBL, KFERTIHAICE>TR D, COMLLEE — 2
=N TE Y, BEHISICIKARIA, FxBRHEGHSCHLEHK250°C3 T
FHTs. IRR—1TBURCLAET 9 6 14£8AHAL, cONKOLET ORES LS
BXED, AGMBORMEIBEIA Thrln ). BHSBKLLEROTHI =0 4 s
BitEn, + OF Y I SESMBEOEEYHNCEL bhE VL, LEORERRZE
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HIid, aemEAHEL EHLAT A+ I FRERELKFRELAA ThickbEs 504

B4 THD 5,
Tablei? Determination of Fe Ni, U and Al
in gas recombiner water(3rd test)
Sample Found

El ement taken(me) p— A -

Jlig ppm¥

Fe 5 185 4

Ni 5 2846 6

u 10 139 14

Al*)'< 1 764 764

k HFEmME % DNetermined after dissalving white precipitate

Wi th HC‘:L



TJABRRI—M4469

10. % D b

BMEBHEEZFCBLARTAI N, MafkAFr4y e 22 (325 4)C3BbLNR 5.
2y FPREML T, HELH DML D! k=nVeT 7" (BUAER) 25 30
La#wTE Y7 RKRECHEALARBBENESTWE: 2 AXT X VvaBUlOALDE
HELTVnBCELEL LR B. LatioT, B +E2BCHREABRKI EEb N K THS
L, BHMOY 5 >, &, =v 72 5RP L I BAB Zahk T tEBHADY 4, P&~
7 r B BLEIE LEE2TA-2TWn Lo

mi1ERRCE 1 £¥oThE, 30eCci@BEREL, v5>, &, =2 r1reER L
ZTOYVIYERELLHMITCRBURE2HELSE ImL L otko

F2ERBRTEAT1 £F2oC30H, 30 52C3EGEEL, MESOREBL LY Y DA% E
Lo

BRECHHFLT VDY 7 = rEnBRT 00 EBHOY 5 Y BERLFLE TRRLT
N MTERED IV ERSEEZAOTEHE T LK, ikOrw A KERHEEhA2Y 7§
G, BAE270¢, £2E1 17 #THotfo ‘

e, BIOXROL EELRBEEARBEIN (6£x5 : 5EB dk1£x2%5t).,
V7V raneoTcHE B, E2ARKEIEFERE L. TOHLAk30 L7 2H,
LRV EFDTHE L, FRITRAMSC OB ROV Sy BEYTERL, @EA EERNCRT
VIYDRWL EFRHERALTW .
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