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Weight

Hodel : T6-DSC Rate : 2 *C/utn DSC Temp.
Sumple ¢ ARFF{VA"BNMI4RUN-2 Sampling @ 2.9 see OmEE—Y 50 ~ 100°C -5 cal/g
Neight ¢ 7.600 ng Reference :
Semple Pan @ PT Operator @ Q@R EE—2200 ~ 250°C -8 cal/g
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PNC TN8410 97-186

II7AMNV—FOBERVEERIZOVWT (20 2)
(ZF A PV— TR SN BB L ORI TEE ORI DV T)

1., Bz Coftii A (K- 18R)

Rt (V3 0, V31) CpHER EDRBRELEIBEHIE, RF—ATzy b T
BhiatE (V32, V33) ~&Zbhz, #t#H (V32, V33) »5idnIT Y
7bEHVWTITY 7 b —% (D34, D35) ~ftlhxhz,

TT7Y7 bbb —% (D34, D35) »LDBRMEIZ. ENCLYVIFY T b+
V=9 THRICRITONZEEAZRTL., COREDRPICRITORAEITI T (A
361, A371) #ALTZ7Y 7L —% (D36, D37) iCbhz,

IT7YT7bENL—% (D36, D37) It /BRI, BRENZETLZ
AMV—Fafitirshs,

A APV —FRENBETRA 77V Mid, BUREY ) ICHE S B
BADEDERBIIELTHENE/ TAZ77 NV ORICE B LD ICHRY TEHAVTHRE
Ehz,

2. R EOHM (K- 18mW)

L7V 7 bV —% (D34, D35) #5x7Y7F (A361, A371) ~
RENRICEIVBERL TS 20, 7Y 7bE2%L—% (D34, D35) HOKE
F—EILTHIEICED, 7Y 7 (A361, A371) ~OBRER—EICT 5,
DY, 7Y T /=% (D34, D35) IZIRLIC (HEEREE) 53
FTohTEY, 7Y 7F (A323, A333) KT 2ZEROMRELHBL T
Wi,

IT7V7bENV—-% (D36, D37) 6T A MV—F~ELR IR BRI,
ENRICEOPELT0B720, 7Y 7 &L —% (D36, D3 7) & h
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PREBEZHETAIEICEY, II/A M —F RSN IREEELHB T 5,
DD, TT7Y 7NV —% (D34, D35) b 7Y 7 besL—% (D
36, D37) KELNLIEBROMEHKE. FR (MERLHES) TERTH L LHIC,
R OBM  —EHE (BF 1 RREE) 8T 5, =7 7ML —% (D
34, D35) LOMKBE, FEOHETLZVESEIR. =77 (A361, A
371) CHGETHERERZFH (FRRERT) 2RV TERBELFORELRAET
b EIWIYAET 5,

—FH. T ANV —F~MHEEN BT A7 7V ME, BEDORE L ERED O BT
B7:) DEOHEER T RO, COEOHREERICE THEDE/ TA77 VLD
i 2 &5 BB ERHT 2,

TA77 NV hORGEDOREIL, FI (RERERETR) 2—EkH (B¥2~38H
BE) BIHEAL, TRA77 V ORKREIREORETLVSEER., RV 7OEERK
2HETZILICEORET 5,

ITJAM—FDOLDRTAZRTLIZFI LG, H4 OFHE. ETXT77 V1 E
ETALEZINS,
ETRAT7VIDOFETAIR, LO+ (BAHME) RUBRICLIVFETAELZHMNT S
LEBIT, ET AT 7TV IODRETAEEREZU— FEMIIDERL TS,

28BHH30BETZHS, LEDEBRUGHEL T A7 7V + OHIGTEDRf
AR—- 1R,
28B»530BEITHEANHMBIEEIL. 1600/ hiHECHERGH2ToTW
HBOILT, TRA7 7V O#EHEIR. 2 9BOERE (OB EBEICHRE
L7-Ei2E) 25, 28BRUBOBLNEVALD, TA7 7V IOMBEEXELTA X
IICFAH LT 5,
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F—1 28B2530BETCORBOBIBELT A7 7V OWISEDONER

2Ny F BEAAS ASPULR |BEMULIGE ASPHtIGE ik |0~85% [85~100%
No. BiEfE BRE (RS [Wh [ [ mm R D e m e ah B R E TEon | | DRl |Pok ER| R A M T A Tl 54
4 8/h 0/h | h:m| @ ] [} g/l kg | h:.m [ 0 1] kg | wt% |No. No.
28B 160 556 122 |BErabiba
1:26 | 4460 |Bt#eGA%E 1:30 | 39168.5 30079
2:00 | 4340 | 120 | 120 |267.29| 32.1 2:00 | 391962 | 277 | 351 | 330 | 47.7 | 30080 | 30077
3:00 | 4190 | 150 | 150 |[267.29| 40.1 30080
4:00 | 4040 | 150 | 150 |267.29| 40.1 | 4:00 | 39307.0 | 1108 | 554 | 52.1 | 420 | 30080 | 30078
500 | 3900 | 140 | 140 |267.29| 374 30081 | -
6:00 | 3720 | 180 | 180 |267.29| 48.1 30081 | 30079
7:00 | 3570 | 150 | 150 [267.29] 40.1 | 7:00 | 394740 | 167 | 557 | 523 | 41.9 | 30082
8:00 | 3430 | 140 | 140 |267.29| 374 30082 | 30080
9:00 | 3250 | 180 | 180 |[267.29| 48. 30083
10:00 | 3100 | 150 | 150 [267.29| 40.1 | 10:00 | 39640.1 | 166.1 | 554 | 520 | 420 | 30083
11:00 | 2950 | 150 | 150 |{267.29| 40.1 30083 | 30081
12:00 | 2810 | 140 | 140 [26729]| 374 L 30084
"~ 13:00 | 2630 | 180 | 180 [267.29| 48.1 | 13:00 | 39806.5 | 1664 | 555 | 52.1 | 46.4 | 30084
N 14:00 | 2480 | 150 | 150 |267.29| 40.1 "30085 | 30082
o 15:00 | 2300 | 180 | 180 [267.29| 48.1 | 1500 | 39917.2 | 110.7| 553 | 520 | 46.5 | 30085
16:00 | 2160 | 140 | 140 [26729| 374 30085 | 30083
17:00 | 2010 | 150 | 150 [267.29] 40.1 30086
2 18:00 | 1860 | 150 | 150 [267.29| 40.1 | 18:00 | 400819 | 1647 | 549 | 516 | 422 | 30086 | 30084
o 19:00 | 1690 | 170 | 170 [267.29| 454 30087
20:00 | 1540 | 150 | 150 |267.29| 40.1 | 20:00 | 401925 | 1106 | 553 | 520 | 42.0 | 30087
21:00 | 1360 | 180 | 180 |267.29( 48.1 30088 | 30085
22:00 | 1210 | 150 | 150 |267.29| 40.1 | 22:00 | 40303.1 | 110.6| 553 | 520 | 42.0 | 30088
23:00 | 1040 | 170 | 170 |267.29| 454 30088 | 30086
0:00 | 890 | 150 | 150 {267.29| 40.1 | 0:00 | 40413.1 | 110 | 550 | 517 | 422 | 30089
1:00 | 710 | 180 | 180 [267.29| 48.1 30089 | 30087
2:00 | 570 | 140 | 140 |267.29| 374 | 2:00 | 405246 | 1115 558 | 524 | 402 | 30090
2:08 540 | 30 30 |26729| 8.0 2:36 335 | 314 | 193 | 30090

* EROMBTEL, £/3y FOREMERERTHRLBRVT, 1AL OMIEHEL T,
MEREILAREIE, SRR B L Th O RADBHER E CICHHE L BEZ R,
BTEHE, BEOBMERDI GH/BRRTHRE CORBBEYRT B

¥ TAT7 7N ORBHEEIL BEHEOMBHEICHIET 5, TOBHOTA7 7V FOBELTRT .
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S/S

€1

x&—-1 28B»530B3I CORERNMIGRELT A7 7V b OBHEE DM

Ry F BEMBLE ASPUHG [BEMOLIG & ASPHtIG R 1 |0~85% [85~100%
No. BiEfE BiEE (250 BE  RhE [ EEnEEE R E etk e R e | RE |RiR|REF| FEN 74 T 7
8/h Q/h | h:.:m [ 0 g kg h :m g 0 0 kg | wt% |No. No.

298 160 58.4 3:02 | BEAGTARE 30090
3:10 4540 |BtiGBAsG 3:15 40571.8 30090
400 | 4370 | 170 170 |[28092| 4738 4:00 | 406159 | 44.1 | 588 553 | 448 | 30090 | 30088
5:00 | 4220 | 150 150 28092 42.1 30091
6:00 | 4040 | 180 180 |280.92| 50.6 30091 | 30089
7:00 3860 | 180 180 |280.92| 506 7.00 | 407926 | 1767 | 589 554 | 462 | 30092
8:00 | 3690 | 170 170 |280.92| 47.8 30092 | 30090
9:00 | 3540 | 150 150 |280.92| 42.1 9:00 | 409104 | 117.8| 589 554 | 41.7 | 30093
10:00 | 3360 | 180 180 |280.92| 50.6 ' 30093 | 30091
11:00 | 3210 | 150 150 |280.92| 42.1 30094
12:00 | 3040 | 170 170 |28092| 478 | 12:00 | 410855 | 175.1| 584 549 | 450 | 30094
13:00 | 2890 | 150 150 |280.92| 42.1 30094 | 30092
14:00 | 2740 | 150 150 |[28092( 42.1 30095
15:00 | 2570 | 170 170 |28092| 47.8 15:00 | 412603 | 1748 | 583 548 | 450 | 30095 | 30093
16:00 | 2390 | 180 180 |280.92| 50.5 30096
17:00 | 2240 | 150 150 |280.92| 42.1 , 30096 | 30094
18:00 | 2090 | 150 150 |280.92| 42.1 18:00 | 414342 | 1739 580 545 | 42.1 | 30097
19:00 | 1920 | 170 170 |280.92]| 478 : 30097 | 30095
20:00 | 1770 | 150 150 |28092) 42.1 | 2000 | 415506 | 1164 | 582 547 | 42.0 | 30098
21:00 | 1590 | 180 180 |280.92| 50.6 30098 | 30097
22:00 | 1440 | 150 150 |280.921 421 | 22:00 | 416670 | 1164 | 582 547 | 42.0 | 30099
23:00 | 1270 | 170 170 |28092] 47.8 30099 | 30097
0:00 1120 | 150 150 |28092| 42.1 30100
1:00 970 | 150 150 {280.92| 42.1 1:00 | 418407 | 1737 579 s44 | 421 | 30100 | 30098
2:00 790 | 180 180 |280.92| 50.6 30101
3:00 650 | 140 140 |280.92] 39.3 58.1 546 | 404 | 30101 | 30099
3.26 560 90 90 [280.92| 253 3:57 | 420121 | 1714 | 552 519 | 314 | 30102

30B 160 56.0 4:55 |BERQDARA 30102
5:01 4430 |HtA5BA%G 30102
6:00 | 4250 | 180 | 180 [268.99| 484 30102 | 30100
7:00 | 4100 | 150 150 |[268.99| 40.3 7:00 | 421314 | 1193 573 538 | 413 | 30103
8:00 3930 | 170 170 |268.99| 45.7 30103 | 30101
9:00 3780 | 150 150 {268.99] 403 9:00 | 422440 | 1126| 563 529 | 417 | 30104
10:00 | 3600 | 180 180 [268.99| 484 30104
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(LS

Le/01

&1 (1/3) 97-M46-1 F 4 > X--2PDA12V21 D:BIRIkR

Ny F V21kE

A 85 AR No. (m3) s B ER
2/58:58 V31 ADiKIBXEING 1 167.69 BEEABRTF—5—b 7-501183(2)
2/59:17 V31 ADEIERET 1 164.64 FEKRABRRT—H—b 7-50113#(2)
2/59:35 V30 ~ADi&IBXEILS 2 164.64 FRRABRRT—F—b 7-SD183(2)
2/59:50 V30 ADiRIRET 2 161.55 BERBAERT—>—b 7-5D1182(2)

2/512:00 RN—T S BtA 4 — AIALEE H35Vol.29
2/515:40 #tkHRER 4 64 ml SIIREEZASPO13271~5, Q002792  4-4-2
2/516:30 ARN—IUHET 4 — Ai4LEE A5EVol.29
2/617:27 V30 AOik#E %64 4 161.55 HEABRTF—-5— 7-5D1H7(2)
2/617:41 V30 ADRIBERT 4 158.37 BREABRRT—H—b 7-50fF8(2)
2/6 20:48 V31 AQKIE XIS 3 158.37 BEEAERTF—5—b 7-5011§3(2)
2/621:02 V31 ADOKIERIRT 3 155.25 BEHAERT—H>—b 7-504§3(2)
2/89:32 V31 ADikIBiERINE 5 155.25 BERBERT—-9>— 7-SDfHR(2)
2/8 9:48 V31 ADiRIBEKRT 5 152.08 HEKABRT - — b 7-5D13(2)
2/96:20 V30 A& %EIG 6 152.08 BERBERT—5>— b 7-504F$%(2)
2/9 6:40 V30 ADERBEERT 6 148.99 BERAERZRT—4>— b 7-5D11#2(2)
2/103:50 V31 AOEBERIE 7 148.99 BERABRFZT—5>— b 7-SOFER(2)
2/104:12 V31 ADEBRRT 7 145.84 EEAERT -2 — b 7-50112(2)
2/13 5:05 V30 ADi&i%:%E304 8 145.84 HFEAERT -5 — b 7-504§%(2)
2/135:20 V30 ADRBRIRT 8 142.72 BERBEZT—9— b 7-5D4t3(2)
2/14 4:06 V31 ~ADfEIB%£EI4 9 142.72 BRARRTF—5— b 7-SD12(2)
2/144:21 V31 AOEBXKRT 9 139.57 ERAERT—5 -+ 7-SDfH§(2)
2/157:46 V30 AO&RIE%EIL 10 139.57 BEHABRFZT—F— b 7-5D113(2)
2/158:01 V30 ADEBERT 10 136.45 BERAERT—H>— b 7-50D113(2)
2/16 5:08 V31 ADi&IBXEBIA 11 136.45 FRAERT -5 — b 7-SO{FER(2)
2/165:23 V31 ADRBEET 11 133.3 REABRT -9 —b 7-5SD{1R(2)
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L2/11

&1 (2/3) 97-M46-1 4 > R—=2hDA12V21 0OEIRIKR

NyF V21iRE

B AR b No. (m3) e EHBEE
2/17 3:30 V30 ADEIZ%BIA 12 133.3 BEAARRT—H—k 7-SOfFER(2)
2/17 3:45 V30 "DEBZET 12 130.18 RE#ABRT—5—b 7-50O11§k(2)

2/17 23:50 V31 ADEEB&ERLE 13 130.18 FERAERT—5— b 7-5D11§(2)
2/180:15 V31 ADKIBRIRT 13 127.03 EROERT-5I—b 7-50f12(2)

2/1817:24 RN—T VB4 14 — BIALE AEEVol.29

2/1818:30 AN—SUHKT 14 — AIALER H3EVol.29

2/1819:00 &tEHZER 14 64 ml  HHFWEBASP0O13331~5,Q002796  4-4-2

2/1821:00 V30 ~ADi&IZ%EE 14 127.03 BRRABRT—2—F 7-5DfR(2)

2/1821:16 V30 "DEIBZET 14 12391 EEABRRZRT—HI—| 7-50f1§3(2)
2/207:16 V31 ADiEIE%RIIA 15 12391 ERARRT——h 7-501§%(2)
2/207:32 V31 ADEBRRT 15  120.73 BEHEBRERTF—52—b 7-5011§3(2)
2/217:14 V30 ADiEBXEINE 16 120.73 ERABRZRT—H—k 7-5011§2(2)
2/217:30 V30 ADZRBRET 16 117.58 BEHRABRRT -4 — k 7-5011§3(2)
2/22 5:39 V31 ADiKIZ%EEINS 17 117.58 BERBERT—92— b 7-50fFR(2)
2/22 5:55 V31 ADEB#ET 17 114.43 ERBBRT—5— b 7-5D113(2)
2/235:40 V30 AOKIE%BING 18 114.43 FERARRT—52— b 7-50f18k(2)
2/23 5:57 V30 ADEBIRIRT 18 111.31 ERARRT -5 — b 7-5D118%(2)
2/24 4:40 V31 ADEIBERINE 19 111.31 BERABRRT—F2— b 7-5013(2)
2/24 4:56 V31 ADEBEET 19 108.16 BERABRRT—4 > — b 7-501$2(2)
2/259:21 V30 ADEIE%I4 20 108.16 FERMBRT -5 — b 7-501§%(2)
2/259:37 V30 ADZRBELRT 20 105.03 ERARRT -5 — b 7-5D112(2)
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BITUMINIZATION PLANT
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2

WASTES TO BE BITUMINIZED

At Eurochemic, the aqueous intermediate-level waste solutinns orfginate

from three sources :

from the chemical decladding of fuel elements;
from the decontamination of radioactive plant equipment;
from the concentration of low-level process waste solutions (belonging
to the ~“hot waste™ category), resulting in the so-called hot waste

concentrate (HWC).

TABLE T : DATA ON EUROCHEMIC°S ILLW SOLUTIONS IN 1975

(Estimated concentrations)

Waste Specific
Solution Concentration of Main Components Activaty Volume
(Ci/m™)*
Al-JDW 2 M NaAlOz. 2 M NaGOH 40 150
Mg/SS-JDW | 0.58 M SS-S0,, 0.21 M MgSO, 800 260
0.09 M Mo, 1.8 M HZSO4
SS-JDwW 0.8 M §5-50,, 2 M H,S0, 1 000 140
Zr-JDW 0.4 M2Zr, 27U F 800 400
S -

e L2 e O s
Subtotal 950
HWC 5 M NaNO,, 2 M HNO, 1 000 1 050

(contains NH}, Mn, org. complex-
ing agents,; solvent degradation
products)
TOTAL 2 000

*

1 Ci = 37 GBHq.

¥ JOW - Jacket Decladding Waste

9,/32 (b
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TABLE III - SUMMARY OF THE MAIN OPERATION RESULTS OBTAINED
UNTIL THE DATE OF THE INCIDENT

1978/1979 1980 1981 Total

Volume of liquid (m°) 382 481 580 1,443
waste treated
Volume of slurry (m?ﬂ 329 463 501 1,293
prepared
Number of slurry 179 271 294 744
batches
Number of product 2,257 2,841 2,810 7,908
drums
Alpha activity (Ci)+ 790 1,550 2,460 4,800
incorporated
Beta activity (Ci)+ | 235,000 281,000 164,000 | 680,000
incorporated

65,817 19,151

Extruder operation (h) 6,4793) 5,855
time

Bitumen consump- (m 285 403 405 1,093

tion

Light fuel (m34 89 106 117 312
consumption

Drums stored in

Building 27
- Bunker 1 2.339%) | 2,685 5,024

- Bunker 2 (o) 156 2,810 2,966

- Total 2,338 2,841 2,810 7,990

Bunker crane (h) 1,652 1,210 1,226 4,088
operation

* 1¢i=-23.7 x 1019

a) including 1,540 hours inactive operation;
b) including 82 drums containing cemented solid waste.

Bg.

10/32
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Fig- 4. FUNCTIONAL FLOWSHEET OF THE
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HWGC Al - JDW NaOH 10 M .
V:54 V:7 V:8
@\]7 ®J, )|
- HWC - ALKALINIZATION o
Zr - JDW
V:20
©,
- NH3 - ELIMINATION !
H,O V:25 Ca(OH)2
NH3 0.65 Kg 8.2 Kg
ﬂ | o
s PRECIPITATION OF Ca Fy -
Ka [Fe(CN)g] Mg-SS-JOW
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HO 59 wi%
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FIGURE 2 : CHEMICAL PRESTREATMENT FLOWSHEET 13/32
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6.2 Operational Controls

The most important controls concern :

elimination of hazardous ammonium compounds (mainly NH4NO3 and NH N0
from the wastes to be bituminized;

the sufficient dilution of gaseous ammonia prior to its release v{a
the stack;

the minimum content of 50 wt% of bitumen in the bftumen-waste mixture;
the maximum permissible temperature (210°C) of the bitumen
waste-mixture during the embédding (coating) process,

the torque of the extruder, and

the homogeneity of the final waste product.

2)

6.3 Analytical Controls

the concentration (or content) of nitrate, ammonium, manganese, tota)
salts;
the content of organic material;

the pH value;
the thermal behaviour by differential thermal analysis (DTA).

14,/32
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bituminization. As foaming can easiest be overcome by a reduction of the
incorporation rate, it was decided to avoid any extensive mixing of the
slurry batch SP 29400 with other batches in order to restrict the

operation at a reduced capacity to a minimum.

In application of filling the bitumen-salts mixture into the drums {n
two steps (first step 70 % filling, second step 90 % filling) the
filling scheme shown in table V was followed as from the moment the

slurry batch SP 29400 had been transferred to tank 10.

TABLE V : DRUM FILLING SCHEME FOR THE BITUMINIZED “INCIDENT SLURRY~

rua Filling Filling time Amount of SP 29400/bitumen
mixture filled into the
tlo, step Duration Daytime BWP drum (calculated)
(minutes) | from to (kg) wt-%
02-2967 | 1st (rest) as 00.25 - 01.10 64.8 30
v2-2962 | 2nd 35 01.10 -'0L.45 50.4 21.7
02-2953 | 2nd 30 01.45 - 02.15 43.2 18.6
02-2964 | 2nd 30 02.15 - 02.45 43.2 19
02-2965 | end 30 02.45 - 03.1S§ 43.2 19
02-2966 | 2nd 37 03.15 -~ 03.82 53.3 23.9
02-2967 | 2nd .33 03.52 - 04,25 a7.6 22 (s52)°
02-2968 | 1st 115 04.25 - 06.20 185.7 100 7
02-2969 | 1st 114 06.20 - 00.14 164.3 "
02-2970 | lst 127 08.14 - 10:21 103 "
02-2971 | 1st 129 10.21 - 12.30 185.9 "
02-2972 | Lst 120 12.30 - 14.30 173 "
* value in brackets : together with rest of lst filling

16,732
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The temperatures applied did not overpass the routine operation
temparatures of 195°C in the extruder body and 170°C in the outlet tube,

The cperation conditions applied during the {incorporation of the slurry
batches S5P29100 and SP 29200 were as follows :

slturry feed rate : 88.8 1/h;
salt feed rate : 41.9 kg/h;
evaporation rate : 73  kg/h;
bitumen feed rate : 55.8 kg/h.

As expected, these feeding rates had to be reduced when starting the
incorporation of the slurry batch SP 29400 due to a pronounced tendency
of splashing and foaming in the steam domes. The {ncorporation rates
were decreased to the following values :

slurry feed rate : 73.8 1/h;
salt feed rate ¢ 35.3 kg/h;
evaporation rate : 59.8 kg/h;
bitumen feed rate : 51.2 kg/h.

Using these conditions the operatfons went smoothly, and there was no
indication of an abnormal course of the bituminization of the slurry

batch S? 29400.

It should be mentioned that slurry batch SP 29300 that:- was prepared
exclusively from waste solutions stored in the intermediate level liquid
waste storage tank farm - as in the case of 5P 29100 and 29200 that were
safely 1{incorporated prior to the 1ncident - was stored in reactfon
vessel 8 (1.56 m3) and scheduled for bituminization after SP 29400.

17/32
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8 OPERATION CONDITIONS IMMEDIATELY BEFORE THE INCIDENT

The incident happened when incorporating the slurry bdatch SP 29400 that

had been prepared from :
¥ 1,537 1 fresh HWC from the evaporator in Building 8;
¥ 104 1 Al-JOW from storage tank 545 in Building 21;
¥ 366 1 ZIr-JOW from storage tank 541-13 in Building 24;
¥ 420 1 Mg-SS-JOW from storage tank 545 in Building 21,

yielding a final slurry volume of 1,783 1.

16.2.5 Origin of the hazardous compound(s)

the hot waste collection unit (266-6) of the fuel element storage
building (2) and the main reprocessing plant building (1);

the hot waste collection vessel (5214-1) of the solid waste storage
and treatment building (23);

the extruder distillate collection vessel (5800-28) of the Eurobitum
plant (26);

the residues settled in the heel of the hot waste concentrate storage
vessel (543) of the intermediate level 1iquid waste storage tank-

farm (21).
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Table X : COMPARISON OF THE COMPOSITION OF VARIOUS SLURRIES -
INACTIVE STANDARD A STMULATE, SP 29300 and SP 29400

Parameter, Component Dimensfon | Standard { SP 29300 | SP 29400
slurry

Density glea’ 1.32 .34 1.29
pH 8-9 8.75 8.60
Total salts wt’l 39.5 41.1 37.1
NaNO3 wt% 25 28.9 23.6
NaNO2 ppm 2 42 22
NH, in mother lfquor M <lx10'2 <ix10'2 <5x10“3
Ni2* in mother liquor M <Ix10'5 ¢1x10"5 <1x10°5
504 in mother liquor M ¢ 0.15 0.13 0.13
Fe** H - 6.8x10~° | 5.7x1073
Fe total M - 0.17 0.12
Mn g/l 0.033 0.67 0.34
PO4 extractable in

CCIA4 at pH 8-9 mglls]' 4 1 90

acidified - - 0.8 Sl
Residue extractable
in CCL4 Cacidified) wty 0.015 0.010 0.19
Mexphalt oil content vol.% 7x1073 ax10~4 1.1
Reductive capacity eqlls] 0.06 0.20 0.47
Reductive capacity
extractable in CCL4 ]
- from pH 8-9 slurry eq/1 - «lxlO’s 0.17
- from acidiffed slurry eqlls, - «8x10° 0.17

) 151 : liter slurry
19/32
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TABLE X1 : COMPARISON OF THE RAD1O0LOGICAL COMPOSITION OF

SP 29300 AND SP 29400

Calculated activity concentration
Radioactivity, after preparation of slurry
SP 29300 SP 29400
. 81
SR/Y-90 61.4 39.¢
40.8
Co-60 63.9 44.5
43.7
Ru/Rh-105 - 0.75
3.0
Cs-134 1.7 2.0
1.6
Cs-137 76.9 141
139
Sb-125 0.744 1.63
2.01
I isotopes 205 229
231
gross beta 208 234
236
Plutonium 0.39 5.4
5.7
gross alpha 2.31 7.2
7.3
n Uranfum 1.15 2.6
31 2.5
alpha-emitters activity % %
Pu-239 + Pu-240 22 47
Pu-238 28 38
Am-241 48 14
Cm-244 4 1
¥ mCie 3.7 x 10’ Bq: 1y, = liter slurry
20/32 (95)
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16.2.6 Investigations on the identification of the hazardous compounds

Administrative investigations on the waste production in the solid waste
treatment and storage buflding (23) resulted in a 1list of seven
decontamination reagents that were contained in the hot waste concen-
trate batch used for the preparation of slurry batch SP 29400. Table XV
presents an estimation of the maximum amounts of these reagents that
could have been {incorporated into the hazardous bituminized waste

product.

Although the i{ndividual components of the decontamination chemicals
could not be separated and analysed in the hazardous slurry batch SP
29400, their presence could be demonstrated by DTA comparison of the
decontamination chemicals with SP 29400 and with mixtures of <the
decontamination chemicals with simulated reference slurry. Both Deternet
soap and Radiac Wash were thermally unstable with exothermic reacticns
starting lower or equal to 200°C and maximum peaks at 320°C and 270°C,

respectively (Figures 19, 20, 21).

Table XV : Decontamination reagents disposed to the effluent collection
system of the solfd waste building (23) and pumped to the
effluent treatment building (8) in the period of 9th November

to 18th December 1981

Reagent Amount
Radfac Wash 65 1
HNO4 (8-10 M) 3.5 1
NaOH (8-10 M) 165 1
Corlar (containing H3P0,) 4.0 1
Acetic acid (30 wtl) 1 1
Vim 230 g
Deternat soap 300 ml

21./32
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TABLE XII : DSC - REFERENCE AND THRESHOLD VALUES FOR BWP-MIXTURES

Sturry batch identification | SP 29300 SP 29400 SP 20600 | THRESHOLD
salt/bitumen wefght ratio 40/60 40/50 42/58 YALUES

measuring date 08.03.83 09.03.83 18,10.83 | for 40/60
scan speed 20°C/min | 20°C/min| 10°C/min| 20°C/min Zofgiminv

Thermal capacity (TC)

cal . g7' . *c! 0.44 0.34 0.34 0.35 -

Temperature range of the
exothermic reaction (:T) *C | 190-290 190-290 | 190-290 200-290 -

Exothernic maximum M
(*Tmax) C 260 278 255 275 250

Exothermic temperature €2)

range (+T ») °c none 242-286 | 217-282 none 290
while exceeding TC

Total heat produced in the
+T range (THS) cal.g™! salt 74 108 103 36 50

Total heat produced in the
170°C-250°C range (THP)

in cal.g'l BWP 10 10 n §.2
Ratio -}-’f{« - 0.29 0.36 0.38 0.19 0.50

(1) Values highar than this temperature are considered not to endanger
bituminization.

(2) Ranges above this temperature are considered not to endanger bituminization.

(3) TTC = total thermal capacity = TC x temperature range differsnce (250°-170°C) =
TC x 80.

32/32
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B 6 345 A ICHFEO—BRENSTOI, XEWNTIRENET—RICERYOILEH
ZEINTVH, WERRERYICKUT 22 BLRIHUERRICEIVERTEII LT o7
TAZ7 7V MELGIZ, BEBRERVERBREZSATE) ., £—H0RY @ LEEE)
CEETAIURENS L0, TRA77 VI EILGEDOELETA 77V ORERK (S/B)
RUBOHMBEZE/INF A -7 & L EBRYOHERREZ 19894 11 A2 5 19914 1 BI2hTT
EHL. TOF/ERIIONWT,

@ 7277 rELEOERYHERB] (1989 4 12 A) (PNC TN8410 97-115)

@ 7277 n FEILhOEBRYHERER a] (19904 1 ) (PNC TN8410 97-116)

@ 7R 77N FEILEOERYHERER @] (19904 7 A) (PNC TN8410 97-117)

@ 7277V FE{LEOBRDHERE av)] (199141 A) (PNC TN841097-118)
D4foBmEEFICT LD,

UTREDHREZEDENTH 5,

2. falEHiERER

ERMAIERERIZ, FOLBELAEIN-BROBESLTA7 7V VE{LEDS /B
2REL. TOURICH o EET A7 7V PEILEERELTER L. FOXRBOT
A7 7NV FEILEDS /Bid, 43/5 THEHHLET, <Tb47/53Thotm

L2Ladhs, RYOHNERERLYERT 2120 Tid, ERYICHEUT &L
BITHIEELEMICL, BORGHOFVEET A 77V FEILGEZB VAR ER
L7z

BRILEE GO R E SRR,

ORI L TERT 2 BEERBRR UK BRI RRERER,

ORRLRUSN DY i L TERT 2 SERRR UABREEAER

PHh, 1989FE1APH61991FE1ACPITITERLA4RORENS L, 1
BRUZ2EHDOREKRTIX, TA7 7V FELEIIHERRYRICEB S50, 7R77
VFELEDOERESARETH S Z &, SNRINOYRORRTERD ) LHES R
HERBARDRORREEET 2LENH L Lh b, BRRUNOHR, BRRD &
DRBEEFIFIY, ERYEZRB~=27 NV (EHFERIEHEEMK: 1989
F£9H) IE-oTERL,

SEERV4EBEOREBETIX. BARDANOYRORBREERL-. /-, RIC. fEfk
ICHHBLLeWELTH, BETRY (TREEG) ICZLUTrTkELD S0, 30
BRU4EBEDOARTIE, TA7 7V MEILGERTITRA7 7 0 FEEOF KSR URHKR
DRPESLPETERT AL L LI

BREDBAH L FEIZOVWTIR, BFER— 11277,
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PNC TN8410 97-186

21 TA77 Vv rELEOERYHERER (198941 2A)
()RERE Y |
FHABRIE, TR 770 FECEIERYICEYT S22, T, o, SRYICHUT
2061 S/BHREDL ) 2BHETHOHNITZUT20PEEETEH-DICEKL .
TN, RRICELZEBE7 A7 7V PEILEIZ, HEERDOEOBRES 420
gL, S/Bi3, IE¥EM%245/55%80M2, 55/45,35/65&L, 55
245 /55DT7A7 7V FEMLATHEMEET M) YA, U UVBEOHBREE{Ls €T,
FOHBEADLILELE (F-188) ,

x— 1 REE{CEOHK

#E No. | B/ 72770k RERBEER DHR(gN)
(wt%) NaNO,|[NaNO, Na,CO,|NaH,PO,
1 45/55 300 50 50 20
2 45/55 300 105 15
3 45/55 370 50 0
4 35/65 300 50 50 20
5 55/45 300 50 50 20
(2)ABR

AER T, AR a0 1T L TEREY 2 BRRARRE UEHRITERERER, $U0H
REARLA D anili L TERT 2 S EXRR URERRAREEHL /2

Q)ABRER

K—2IRTEB Y HRKUSNOYRORERD ST, BMOBEEIE No. 5 DEE
&, EEEF MUY AUIERETF MY Y A0EEHEV: No. 2 R U No. 3 DREHEE LD
P fERRERDH S LV ERPFON, F— 3 OBRIRYRORERD 51X No. 5 0K
DIRERERDOA T V7 2 TERALNAE (E=ERIEER IS T2 L WIBERIES
y g0 AN

TA7 7))V ELLEBEZRTIZEOREEEZ5 0 wt%ATIZEE L TWA 7%, No.
SORAED L) ZELEIIBELTBL T BESHELTWSES /' B=45/55D7 A
77V FEILETHNIE, BRRYICELULZVOTIR 2V ) BREIE S,

T/, R LIERBRPOERIZ., S/ BT45/55~50/50D8icdb2NDT
BrwhEz b,
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PNC TN8410 97-186

F—2 BPRARDANOYROAERER
HE No. || Ta7rmbie | SERR | KERERE %26 5T
1 45/55 fabEtsl L Rt L FEfEbEY
45/55 fEBtE 7 L Saral
45/55 bRt U R elesls
35/65 faltEe L | ek L FEfEbaty
55/45 Rt L e 315
x—3 RREROREBRER
¥ No. |/ T277vb e | BERSRHTE PRBESBR NS i
(wt%) RRE AR
1 45/55 573 el
2 45/55 Sv73 ESER Y]
3 45/55 573 eSS L))
4 35/65 5073 JEfEbEy
SR 55/45 5273 B EChauTERG

315

(11D
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22 TA7 7V rELAEDOfERYHERE (0) (199044H)

(HAEKEH
FARIT, LBICEHBL: [TRA7 7V FEILGORBRERHERR] T, HEORESKDS
4 5 wt%LlETHBGER, ERYICEKUTHTRI D L, T/, WBEDLS
PEVEERYICHUTITREENDE Z L hbhol-0, ZRETIE. S/ B=4
T7/53ZH0ICEOHABRELEIEETA 77V VELEEHVTRE*ITV. S
/BEBABROXE AL L 2BRICRERL: (R—48R) .

K—4 HREE{LEOHER

RF No. |/ 7a770b it RERE. DHEB(gN)
(wt%) |NaNO,;[NaNO,|Na,CO,|NaH,PO,
1 45/55 150 35 75 0
2 47/53 150 35 75 20
3 47/53 150 35 75 0
4 47/53 300 50 50 20
5 50/50 150 35 75 20
(2)AER

AERZ. 1EE EERKRIC, ERYERRBR~=27 )V (HBTFERYREARESE ;19
8 9F 9 A) (Z1Ev BHARY®ITH L TEHET 2 RREARR EFIITRRERER. i
iR S oW ixd L TERT 2 5 ERBRR TAERBEARBR T £ L 7

B)RERKE R
K—S5.K—-6IIARTLEBY, SERBRRUBHRANTERERRII 1 BB ORER L FH
KERIHFLTHRTH 2 L W) FEENF LN, KEBREARR UBRESRERY» 51T,
BRI Al EIRUEAH B L W EREMIE LN,
RERFEAR L MEEAREBRZFHMICAS L, BOMBEAFE U TaH 25K No. 1 £ R H No.
3T, BEORELEIFEVRE No. 3 P RBERFHABE VI FRMBEON, -, S/
BAE US#F No.2 ~4 Tit. No.3. No. 4. No.2 DJETEBER»EL. VB
2EILRVRABOBRIEA BN Lo,



PNC TN8410 97-186

-5 BRARKLUANOHROREEE

E—6 DR mOFERER

FE No. | B/ 7rr7dblt | SHRERER | KEBARSER
( wt%)
45/55 fefrtE L g )
47/53 felgttn Ll | femaL |
47/53 fEbgtE % L o
47/53 fakEtEz L
50/50 fabatEe L

~ U

(113

HE No. | &/ 72770b it | BERATE PREEABR *5 aTHih

(wo) | mmstsm .

45/55 52753 ;.,W“f*”hﬂ&
47/53 543 Kﬂmﬁﬁ {é
47/53 5253

47/53 5253

50/50 52753
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23 TA7 7V FEtEOERDHEAR (I) (199047A4)
(HREREW
AREBRIZ, BICEHLA [7R27 70 FELEORKRENERER (0) ] T, EOR
GHAT4 5 wt D EDGEIIEBRWICKL T AWM DL L, T/, EOHBIE
CThhid, ENRESGHDOB A HIRBERHIIE BN, BOREKAFF LS
i, U VBEERE T 2V ASREERMIZE BRI L dtb o 72,
DD, FRERTIL, BOEEEAL 3 wt%h b 4 8 wt% DIEETAI7VE Lk A
WTHRERZITV, S/ BLEOHBOKEBE2AZLELIC, BRAIZFEMLIGEOR
BLHRETHILEXHMICERLE (E—438) ,
T/, KD 2EDABRER» S, KIS, ERYICHKY L2VEAROBE{tETHo 2L
LTh., BETRDICESTATRELDZ-D, TAZ77 IV IEILBRUTA 77V
MEAEDFIKARURBAEDRUELHFETERTAIIE L LT

_FE—T7 HEREEOAK

¥ No. |8/ 72770}/ R DOMBU(gN) B %
i35 e
(wt%) NaNO,/[NaNO, Na,CO,| NaH,PO,
1 43/57 250 50 80 0
2 46/54 250 50 80 20
3 47/53 250 50 80 20
4 47/53 200 40 80 20
5 46/51/3 250 50 80 20 EERRAI R
6 46/52/2 250 50 80 20 EERRAASIN
7 47/51/2 250 50 80 20 AT
8 47/51/2 200 40 80 20 A m
9 46/53/1 250 50 80 20 SeRRFm
10 47/52/1 250 50 80 20 A M
11 48/52 250 50 80 20
12 48/51/1 250 50 80 20 AR
13 BMT7AT77NV b

EEPRAIE. Mg(OH)2 30wt%. FG-7000 (/0% » REERHF) 52.5wt%.
Sb203 175wt 2 EBEL7=b D,

615
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(2)ARER

FE T TORBRTIE, BRRYRICER SRR EPIRUNOYRICER SIS
SKERER L TV BHRINOWRICER SN ARBEERT T, EREIHE
FTEZI ML, ZRBTIE, BRKDAOWRICEA ST 3 KERRR FRERSE
REEDATEMT AL E L,

F7. BlAkSiR, ASTMICHES N2y REARFIKSHERRFEICE LS
EL L. REEBICOVWTIRBAFREH R RERFHI L D REL 2.

Q)AEBER

F—SIRTEBY., ZERRINEORBRL ARBCHFRIIH L THETHI L)
EEME LN, KERERRIZ, SHEORBRTIIERES ) LRESI NS /B
=47/530REVEREEL YT, EOREE4L 8 withLl ELOFED, Bt
FH5Ek L fERRtED D B EVIBREPB/B LN,

F7-. BBAIERMLZCOEDLST, REIRURAR L 2 3EREREDY EV IR
HiEohiz,

Bl BREREORBRERDIHIZ, WTHOBEMEDFIIZ2 0 0T L, Bl
#3800 0 cal /g LT CHAMEMICZLET. TR 77 EEDATREERS
WWHEUT B Ebhot (E-98HR) .

F£—8 MERDSNOYmDRAERER

B No. |38 /7207nh /8 | SERER | KERFEAR e i
PRE) (w1 %)
1 43/57 fabrtE L | falRiEk L eI ALY
2 46/54 fabatEe L | febEtE L FEfalRly
3 47/53 febrtEe U | fafrtee L FEfeiRY
4 47/53 falRtER L | falRtERL FEfEfRY
5 46/51/3 fabrte L | falRER L Fefa ety
6 46/52/2 fabtEz L | fElRtEl L FEfEiRY)
7 47/51/2 fabatEe L | falRtEL L FEfE iRt
8 47/51/2 faltE L Hﬁﬂ& L
46/53/1 ittt L Rt mlay
47/52/1 fabatEz L
48/52 fafrtEL L |8
48/51/1 febattiz L B




PNC TN8410 97-186

F-9 FIKRARURRRENRBRER

#AH No. | B/ 72770}/ C1P. 4 PABESA R #o& T
PRAIE (wt%) (T) (cal /g) (TR R
1 43/57 >200 <8000 sl
2 46/54 >200 | <8000 FLey
3 47/53 >200 <8000 ZYEd
4 47/53 >200 <8000 L]
5 46/51/3 >200 <8000 BN
6 46/52/2 >200 <8000 ZYH3
7 47/51/2 >200 <8000 LD
8 47/51/2 >200 <8000 EAE XD
9 46/53/1 >200 <8000 RN
10 47/52/1 >200 <8000 EERE]
11 48/52 >200 <8000 EERE]
12 48/51/1 >200 <8000 k%]
13 HTRTTVE >200 >8000 &z %

8/15
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PNC TN8410 97-186

24 TA7 7V FELEOFERYHERER (V) (1991414)

(HAREW

FRAEBRIL, KICEHEL: [TA7 70 FEEOEBRERERE () ] 25 &HEw
T EDREH 4 3 wt%h 5 4 8 wt% DEEETAIVIE LA BV THREE%1Tv, S/B
EHEOHBOEBEALLLLIC, ETA7 7V FELEIZIR., RBILLREXTML:
EbEzHoZ e0b, NBELRELFTMLBEORELEITLLEXENICE
BLZ: (R—108H8) ,

T2, TRA77 VFEMEER T 7R 7 7 Vv P EADOF I KERURBREDHIE b HFET
EHTHIEE LI,

®—10 BEEECEDHE

HE No. | &/ 72770}/ R DA E{baE
EEPRA H DEE
(wt%) NaNO,/NaNO,/ Na,CO,| NaH,PO,
1 43/57 250 50 80 0 i
2 43/57 250 50 80 20 L
3 48/52 250 50 80 20 L
4 48/52 250 50 80 20 Y
5 49/51 250 50 80 20 L
6 49/51 250 50 80 20 A
AL REREE L (S ICTOREL TN,
Ba(OH), 0.06 mol
K 4 Fe(CN)g 0.023 mol
NiSO 4 0.046 mol
(2)AER
FABRTIE, HRRIANOYRICBER SN 2% ERBRRTAERERBRZER TS 2
& L7,

Tz, BIEEFEERIC, FIKRIZAS TMICRE S N5 L7 REFAN IASRERERS
BB LAFELL, RAERIIOVTRAFIRXBH R #aEetic L hflE L7,

9/15
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QR R
£-11SFRTEBY, FERRIFRICHLTHRTHD L VIZENE LN, Kk
BERERBRIIOVT L RBREEL L W) FEEIB LN,
Bl & BRBEBE DRSS 12, WTNOBEELBIAEIZ2 0 0 TLL L., fhissE it
8000 ca/ /g TTHAMBEARICELLZVWEVWIERMELN: (R—-128H),

£—-11 BRRDSAOBRKORBRER
RE No. |/ Tl | HERB | ABMERR |  LAFE
(wt%) ,
1 43/57 falrtER U | el L e[S
2 43/57 felRtEL L | fElELL JEfERD
3 48/52 Rt L | ERERL FEfa bty
4 48/52 falEtE L | fekRtER L JEfEERY)
5 49/51 falRtER L | ERMERL JEfafRl
6 49/51 faltEn L | feltRL JEfEfRY
#£—12 BIKARUBEHAEOAEBER
HE No. | 3B/ 72770H i C1P, 3=t T i
(wt%) (T) (cal.”’g) (FTRREEER)
1 43/57 >200 <8000 EEA%D
2 43/57 >200 <8000 EEk%]
3 48/52 >200 <8000 EER%]
4 48/52 >200 <8000 EERE]
5 49/51 >200 <8000 L%
6 49/51 >200 <8000 ZLET

1015
(118)
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3. ¥t¥

1E B4 5 4 [BE X TOKESARRUEHNITREREABRERP» L7 A 7 7V FEILE
RERICTTI2RESML, HFRISTTAEBRERIZWERHITE 2,

l1EERU2EHEEF TERLZABRABRR T 1EESS 4 0B $ TORERRRE, S
. BHARLISKVH, BREELZZBSIR ALy PRa0RkEHITFTEVI(BRRT 2 LD
5o

IEBBRU2EHEDRERTIE, KEBRABRY OEZ=BRRYIEET IV ) BRENVE
b, SEHERUV4BEBDOKRERRRBRERPSIZ, TREDAAVRBREEL LHES N,
HRTA2ERPBELNA TS,

BEgET7 A7 7 v FEILEOKRERFERBRICBIT 2 RBREL A5 L, HEEOREGEN
WL BRI Lo T, BEREPEL 22 L) HEAERRALNE LOD, (T,
50082570 0BOBMTHRIELTVS,

—%. KERSERROEEYE (BEZEEL) VL) ORRBEALAZ L, GHRIEDD
EHE SN BROBENRORREREIZ600~7008THHDIIH LT, L L
EHESINIBFI300~450BDIDOHEWERLELZ-oTEY, Thid, RERETIKE
L= —0HRATIE, BETE2ABRRIREEIT . KGOREDDH 5V IIHERHBIC
FHATDORTERPLR TV EPORBORFIZLIEEIEZONDLEVH) LT
Holz,

11/15
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PNC TN8410 97-186

RMITER—1
fEBR e R

1. B1EERY ELEEE) HERREE
1.1 RS OHE
(1) RBERER
(2) HERFAITBRBERAR
1.2 YRR O OHIE
(1) SHKEAR
(2) REREAR
2.1 FIRMEBEEEOHERR
(1) FlIkROBIEHERK
(2) RFEEREOBIEHER

2. BERBRE
2.1 MRRMBOHE
(1) REERER

RBREEZHRRICLEDDOERMZERLL] (1 KT 4 11 THEDEE 30g
ICR2XSIRELAEROHEREEZD <2, ZOHEBDERRIZ 1000°CITMAL =
O UOLREEMEIE. CORESYNRETINERT ZHLEDIT. RKETIES
I3 ZORERMZEENE (BERBRHIVIVLRORRENY ULA) OREERRE
EHBLTHEILIERTH S, BREREMNENDOIIERIENMRS, REMH

E DB THEIRD 5115,

5251 5252 5273
=7 O LR
V4 L =
REBRNIDL BEREHNU DL
PRBERER RABERF ]

12/15
(120)



PNC TN8410 97-186

(2) BEERAATREERR

FRBRIGHROBENROERICH T B8R EZHMTHIEZEMEL TV,
Y. REVE (BRBEHV)VLRUVHEEAY TL) EFRY) COEEWD 50%RS
(50% DHERTRAT SEI) 2RD5. BEEMIIXMLERZDHLIESNEETIE,
- FBIIWUTETHESZLETL., 50%BRRERDD. RBRMWEICHL T, 50%1#
ENSFEHROAEZ 10 £/21L 40 BTV, & - NBOFHET 5.
BRENVVILEIDBEOBENDOZS V1, BEBAV VLI DBRENMESH

BT ALDBENELOOES LY 2, MEAVYALDBEOENDDET
73&T 5B,

oE

g _Té Hfﬁ:k

@w\\\ffL

BEEAVILOBE HEA ) I LOBE

BIRTFT R ER R

R BR R s R REROERDN SR ORBOREFMEEZRET 5.

RRBEER

1:55 1 EE{LEEE
5241 1 1 1 2 5 2 EEM LR G
5292 1 2 3 3:E I ERLEEK
573 1 3 3E 3k : FEfERRY

—
[y
—



PNC TN8410 97-186

2.2 ¥RERUSNOYEDEE

1) SEHR
ARTARAB LN OD—-2KZEENL 3 : 1 TREAL.NZE 50mm, S 60mm,
£ 500mm OHEICTEIET 5, 50g DEERE 6 BEKSETERL ., SSFOBER
RhSERECHEER IR,
AERIZIETV, 1EUEKENELICHERLGE%Z [EREHD) . 1EHESR
IR LEN 56 % IERERL) EFMET 2. ZIZ T, SKENTERIIBETI &
3. KEOLEMNS THETERL TRITZHEEENS,

(2) RERBERER
AEIL. AREBEAMZ2EREE] - 1 THFOREH500g 22 L5EEL. H
HEROHEFEE DB, RIT, BALERAEZ ZOHBMOETICHRK 30 HHEfz .
EBEMMARETINEDN, HE5VIERKETIHSICITORKREZAEL . EEYNE
GBEFREEH U L) OMREREELEEL. ERYMOHEET S,
BRI NREREZEERZRBEA) TLAELEBELT. EVHIVIIELWVEAR IER
HHD) . BEVWFEITIE TEEERZL) &5¥ET 5.

REBEARRUKRERRICE DBRRUNOHBORETFMERET 2.

ERE BB
RE fEREH D fabritial
PREEAER B Rk REER
fEBREH D B 3 3 : 5B IERR(LIEEAE
fEbRiER L 3 i I EfERY)

14/15
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2.3 "REEFEOHERR

(1) SIkRORIERR
I EARSIKFRRERBRTEICL DEFIKRADOREZITS.
E 2g ZRAW, FIKBEEZRET S, KRII2EEREL. TOEN1ITEZEA
RBRVN2EDHEENFZONDEXTROIET.

(2) BEREOPERR
BRSO ARBREFC LV REABOREZITI.
=SEEERT (25~30 kg/lem?) TEHR S RHNORBMRZ SAFRIZEDEKX.
TR ED, COELZRXRETIREBEZR OANABEOKIZEZ. TORELR
MERABEERD B,

EROBIKAT RESREOREIC & D TREEEOHEETS.
BIK S5 200C U EDBA, #MEESEAT 8000cal/g L\ £ TAIMERIA S HIE TN 5.
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E#9-8

BEEDP O OEREIE I AXE
(o 3 )

(BVIIF - AR REREEM)
SERO9ES B 21 H
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(§g

G¥/1

12/t

fE B ERIEER

[BPEF Fo 8

i

(A YA AN
A-G0 37 2 =T OINBINER LY 7 b -5 D
vyl

NGl T2 A—=540 3-Hby . TikE) o)
RO pRicHI S ags)

A-G2 VIO~128UV21DYTY o ichHt:-»
TYUL DL THHDIEHRIN - SHTDsis

A-63 STHERV 4 3DIEHEIN - 2brF— 2 DG

A= Gh AT (AAF V10~12,. ST V43
ASP V21) Dol

A=G5 26~30/% T XEDEDV 2 1104503 DI PIRE
(DHE ]

A-G6 AAF TN Y IEHER T A A F R Ll
FEE LA NI 7 o —

A—=GT AAFFEN. ZHESYERE O ) ANk oFeron
&L

* LI APV T DRI S — 2 B INERVETIVWTEBIC L DT> T B, 7 A P =T Dk
IZDWTI NI A BFILTIHIG-9DWISATTR T L SIS, MMM KICE BiAME S5 7% FIC |
B S—7 o VLF UV AL BIAE 0739 FIC ) BIOIETITIC EE LTV,

+ Ha2h) . kX BT A7 7V FRAGWMTCHD, /3= 0VLF VAL BNNTRT A7 7V
PRI ND, F 1o, IKICK BRP TSI B0

ENDL D, RISDRNEFBLT, WEHRIN - SHFZITH>2b0D THA,

s AHEHCOWTIE, THAR - SHrEIBEL TV A E LA TH B,

*AAF V10~ 2I2oWTIRRTMANM BEIATIES-4 1IBfUSTRL TV, ST VA 3IEHWT
BIEILL 2 MR OBBE IR~ 1IR3 ASP V2 HIZOWTIR MRS RARTI-S5IC
¥

- PR BAXTAHY-5ISR T,

- PINGHTE BRI SIC5R T,

- WM BRARHI- SR

981-L6 0TVSNL INd




R RE RIS

EI=SE = e 4115

e

A BB STHREV A T~V A 3L Coli7a—oll:

A GO NN TITRTEHS-5 6/30 8 ISR TP
O

A-T0 PN BLIRTINB-5 6/0F 5T VA Lol
it (TR A0ppm) %= 7% Sttt} B &, FITTIPEYL
DRI ppml 4278 B

A=TL NN RRATIFB-SICRENI-A A FLIR
KT —2D5 B, SAY LY & TOPLYL DA i
ST HEINS | ROMNDIFIEICDWT

A-T2 IR TRARHB-SISRENIA A F #2505
MR F— 7D 5, total sal lDRYIATNS &iC
& B B RESDTBPRGDIFED I >\ T

A-=13 ERIEN MK BIRSVET X 7 7 0 b D[ENR

A=T14  F35 LNo300BO~30103DHL /7 27 7 IV b DR
BILOF T iDWIR

A=T5 LTI APNV—=F~DT A7 7 )V FRUFEEIE S
DI AN

A-16 2159 FT7 A7 7V FEHLADD T AB3HETHC
2T, 1 50~2 0 0°CHLETORMBUGEDE I

- 1A

+ 100ppmid A2z 3 725) VSEIA~3A) 1SV 4 THHV 4 3~NAWIE NI Y BIFRIEDMHTEDF
EMITHO . Dl 1 [E1297:90.2 ndTHB, —JiV 4 ISIATRPRILA GTppmDIFEIRA* T Wi RE
SNTEH. Co0. 20 DTAIUCI DT, 2mM 1215 205, TR AGEppmS: 20 2 & &, TOPEYLE
Ok 1 ppmld F & 75 5,

- RAGTIRA LY 6 (KA EN D 2 DS, A0ppmdDTBINI200ppmIcs 2o V 4 J ISk SN HY
Hiilk D0, Tn* Thr Do =iV 4 BIZLATRPEVED GTppmDPEHEAS T m IR X N T,

C 0. M DSEAIUCE DT, In' 1218 205, TOPEYLIGHppmE 122 &S, TRPAYSEDN N 1 ppm
lslT:t 15 %o

« COETD L FDMNDITIE LT 5 LG T A BEPNcalin}h it LT 2 ]l AR
LTWAbLDEXZ 3,

« CORSED SKMBDLotal sal LOMFEICEIEA S B b EHZ Shahi ahHcHoWTid bl
DEHIZ TG SICEHED D B EREVTENWC EASRENIAD CDTEHNSIIEIBICERMIC
TPEBATFHE LTV A LEEVWIINS bOTILEWEER S,

c CORMIIELY X V=T DIIMM 23— 7 b2 T- L &N ARt Rm L TED, 1
RUICT A7 7 )V FORPURTTH IR TS,

- YHAEERARHI- ISR T,

- PR RRSAHI- ISR,

* COREFHETCORUGIET A7 7V b é;"t‘ia)v,bzﬂbwmﬂt ETHD. FOMHTLIDORUGI
WML TCEBE%Z 5,

981-L6 OT¥8NL INd
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[BIE & Fo A&
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=]

(B SERLFBOE, AN
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