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Studies on Coupling Analysis of Transport and Geochemical

to Engineered Barrier System for TRU Waste Isolation(II)

Atsushi Neyama*' , Koichi Nakagawa*!
Koichi Akashi*? .
Toshihiko Shirakawa*!

Abstract

In this study, the following tasks have performed in order to take in
consideration of coupling of transport and geochemical for performance
assessment of engineered barrier system for TRU waste isolation.

(1) We have modified coupling code in order to caluclate on dissolution/precipit
ation with respect to two minerals (one mineral is in column system and
other mineral is solid phase appear or disapper) for function of
geochemical module.

(2) We have analized on verification to confirm accuracy and algorism for
modification code. We have verified benchmark analysis by using
HYDROGEOCHEM and PHREEQE codes for transport module and geochemical module.

(3) We have analized on validation to confirm applicability of this code. And it
is analized by using column experimental data of albite/pure water and
concreat/pure water system

(4) It is specified on future item for this study based on this validation
analysis.

Work performed by Computer Software Development Co., Ltd. under contract with
Power Reactor and Nuclear Fuel Development Corporation.

PNC Liaison : Waste Techmology Development Division , Geological Isolation
Section, Tadashi Mano
¥1 Scientific Engineering Depariment Engineering Division.
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1 2 3 4 5 6
B (t= 1.O)TOZE4EMK
-¢1 + (2 + 2)cs -c3 =0.04 (2-2)%0.1+ 0.3
-c2 + (24 2)cs - ¢ca =0.14 (2 - 2)%x0.3+0.5
¢z + (2 + 2cq - ¢5 = 0.3+ (2 - 2)%0.5 + 0.7
-cq + (2 + 2)cs - ce = 0.5+ 2 - 2%0.7+ 1.0
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ANRT— 5 FiA SUBROUTINE TRINPU

Hil p! H SUBROUTINE SETUP1 , SETUPZ , SETUP3

£ B o @ B {t

t. % 15 © 7] 8 1k
SUBROUTINE EQUILI
2EHRTEOKL

DO #x IP=2, NNA

PHREEQE
%% CONTINUE

e

Y4 LAFv T D B ¥

7795 AD FH OHE SUBROUTINE FLUX

WMEBTHEREOEN SUBROUTINE TROUTP

HER{LEEROH 1 SUBROUTINE CMOUTP

A ERTOHE = (FEET

EghEANREE SUBROUTINE TRSOLVI . TRSOLVZ

#iw>  GEED

f£ BB % T D F i
SUBROUTINE EQUILI SUBROUTINE CHANGEC
2HR CEDEL SUBROUTINE CHANGEP
DO % IP=2, NNA SUBROUTINE SELECT
SUBROUTINE PHSETUP
PHREEQE

¥ CONTINUE
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TRINPU
@ 185 @
s R SETUP1
NO v
@ W
SETUP?2
® s ®
—TCHEM : 2 0R 3 QR 4—= SETUP 3
o N ¥ .
[TPR=0, 111=0, KKK=1
s ©®
*“"HEEMIIIlIEIEII.."'" EQUILI
NO v
@ W
TIMB = ITPR % DT
| FLUX |
) ES @
s - TROUTP
N0 v
(E] @
L¥111=1TPR AND CMOUTP
CHEM : 1 OR 4 )
©® ’ YES @
| W 111 = 111 + 1
NO ¥
@ : TS @
— TRz N o o# T
NO
©@
ITPR = ITPR + 1
@ s ®
—-(W TRSOLV I
NO ¥
® ; S @
~TCHEN : 2 0R 3 R 4 TRSOLV?
o _F v
IN =0
® s ®
NO v
@ : TS @ -
~TCHBN : 1 OR 4 EQUILI
W
® : S @
—--W KINET]I
)
p—y
3-4 RAET 0 75 LD Ta—F+— b (MATN)
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TRINP (F-5 DA Bk
&
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AF1F— &@74bw&ﬁ

{

A N OFHIAS

HiRE. BREATTEL AR, BULERRORAARRT A

i}

3 AV P DFTHIAS

B2 7 v 7HE. BFER. SAEREORAAS T Hh

!

a4 2 P X OFRSIAD

BULEES. HEE., EREREE, i peDFsAS HA
CATO(I) = ATO , CAL(I) = AL , CAR(I) = AR

]

34 v NXDFHIAS

Shi-FE. SR ERAKPOEBERRORSAS kT HS

d

I AV P XDFEAIAH

WIANOGEMIRE. SRMOERE., S EITOmsASs 1

I

aX v b XOFEAIAH

&ﬁ %ﬁﬁﬁﬁx$&mﬁ\ﬂ¢ AR DOFESIAM ST

!

XY PXOFEHSIAH
2 IREEMDIFER & LA HOZEAAS A
, J;
2 IRGIMIDIERE & 75 58-89 2FF (PHREEQE) DFeAaAs B
A
dA v MNXDOHFEHIAH
BRTERTLHAME (B - 980 DEOFAAH W
v
A ZAHEDZFR(PHREEQE)  #H ROEDFEAAA HF
4
TRINPEKT
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TITLE

NA, NT, ITVL
NEL

DT, DX, TIMMAX

MNAME, ATO, AL
AR, PHO, PEO

VV, AL, DA

CMINO, CE
ICHEM

RP, RD, EQK
VALSAT]
VALSATZ

MS

IPICK(Hi77)
MINSEL

M5

IPBC (Hi747)
MINBNC
PPRE
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SETUP 1 (% - 28 : Z5EUNOREEL) Bt
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| zZ4EURoFabSUEaE
DFBEH
01~06{@%ﬁ®,‘%fﬁ
DI~DUFEEDEE
® D0 5K=1, NBL

@ | EHEUROREIERE
B(K,2) =Dl

@ DD I=3, NAt1

® | ZESHENROREOHE
B(K, 1) = D1 - D2 / B{K I-1)

® SETUP 1#%T

TRACE TS 0 /'S Ly T h—F vo7o—F+—h (SETUP 1D
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SETUPZ (HBi<EREDHN) FH

@ | 2 RGADEESCP M, 1 wiAfL

@ D010 T =1, NEL

@ B020J =1, NA

@ | kBt LFEE : OHRE
C(L, B = CATO(D)

gmE 0 - olRE
SCP(1, J) = CMINO

@ DO 30 K =1, NEL

@ | KiFELFEE - BAEE
C{K, 1) = CAL(K)
C(K. NA)= CAR(K)

%

® SETUP 2T

TRACE & 75 LY T h—F D T7a0—F+—h (SETUP 2)
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SETUP 3 (i : LR OMREERD kg

@ ZHFEUAOFRBREHR
R=DT xDA/ (DX % DX)

@ | EHEURORARFREE
(1=2.0%(CL0O+L10/R)

® | ZE5EpOBEAIEFREE
2=20% (LO-LO/R)

D0 5K

1l
fa—

. NEL

@ | ZEHmEUXOFRBIEE
B(K, 2) = Cl

® DO 10 I

1
<0

, NA

® | EMEUROFHKOHE
BKK.I) =C1 - 1.0/ BK I-1)

@ SETUP 3T

X 3-8 TRACEZ O 75 Ly T —FoDO7a—Fy—h (SETUP 3)
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EQUILI1 GF&HE) B

l
@ DO 7500 K = 1, NEL
v
) DO 8000 IP=1, NA+1
' R
@ | KEE L EERERE
CPH(K, IP) = C(K, IP)*1000, CC(K, IP) = C(K IP)
@ NNA = NA - 1
YES ®
® ~< TG : 0 R T NNA = A
NO v
@ N~
DO 9000 IP= 2, NNA
A
pH , pe —B¥®% :PRPH = TSPH(IP), PRPE = TSPE(IP)
\!
@ PHREEQE-6 0
A
@ | 79 (REWIND 11, AS37-4 :REWIND 5
\!
@ | PHREEQE-80D&S B A 454 (1)
TSPH(IPY = PHQPH, TSPE(IP) = PHQPE, VIST(IP) = PHQIS
4
>  DOGIOOKK=1, 1 +M|@
N
DP(JJ, IP) = PHSE(KK) ®

ES @

DP(JJ, IP) = 0.0DO

N/

ES ©

SCP(Jl, IPY= SCP(JJ, IP) - DP(JJ, IP)

® m ¥
0

e

ES @

9100 CONTINUE

(® ®
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TRACEF O 7S LY TN—Fro7a—F+—bF (EQUILI
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DO 9500 K = 1, NEL
A

PHREEQE-60D&S R %158 (1)
C TP) = TOTD(K) , CPTK IP) = CC(K IP) - CCK, IP)

YES &

®

CP(K, IP) = 0.0D0

g

;

NP

DO 9600 KK=1, 1 + MS
YES

=—_SCP{JJ, IP) > 0. OB

e |8

@ | FERYNHEE LGS
SCP(JJ, 1IP) = 0.0DO0
CE, IP) CC(K, IP)
CP(X, IP) 0. 0D0
PHSE(JJ) 0. 0DO
TSPH(IP) PRPH
TSPE(IP) PRPE

600

500

000

@ EQUILI#%T
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SELECT! Gk

®
YES
® =M =0 = iy
0 BEXTy 7
’ YES | =>ITPR
@ W Hips
i =S i
PHRERQE STEimsss
@ MSFLAG = 0 =>IPTOT
2 IRGEYIMEFE PR
® VES =>MINSEL
ITPR = 0 BIFIIE Lo TAP/K
=>PHDSI
® PIDSI = 1.0D10
@ !
DO 2001 =1, 200
4
PHDSI(I) < VALSATI
PHDSI(1) = PIDSI ¥ES
PHDSI(I) > VALSATZ
v
@ | PIDSI = PHDSI(I) , IDSI = I
MSFLAG= 1
X
b
i) NRMIN = NRMINS
@
YES
@ ——NRWINS=1 AND MSFLAG=I NRMIN = NRMIN + 1
0
@ |  SECMINCIP) = MINSEL(IDSD)
©
YES
@ MSFLAG=1 AND IP=NA PHSETUP
0
@® NFLAG(IP) = MSFLAG
@
ITVLKKK= ITPR
@

@ o & 2REMEROES =

B 3-11 TRACET o/ SL8T7N—Fr0O7o0—F+—b (SELECTI1, @01 )

3

3-38




© ®)

@ @

2 RIDES : IDSI ¥¥ WARNING MESSAGE FOR

PHREEQE-60D 1D : MINPH(IDSI) SECONDARY MINERALS #%

2 RGN TR : MINSEL(IDSD) SECONDARY MINERALS TO BE

paFn¥es (LOG 1AP/K) : PIDSI CONSIDERED ARE ALL UNDER-

SR AIDE : NRMIN SATURATION. BUT THIS COBE

: HAS CALCULATED USING ONLY

ONE INITIAL MINERAL IN
COLUMN SYSTEM.

@ ICHEM=1 AND IP=NA KKK = KKK + 1
NU

@ KKK = KEK + 1

@ AT

@ T

@ NRMIN = NRMINS

G0 SELECT1 #¥T

3-12 TRAGRF OS5 A% Th—FoO7a—F+—h (SELECT1, #2)
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PHSETUP B8

¥
© 6 =0
@ YES
MSFLAG = 0
® IERR =0
NRMINS = NRMIN
MINID = MINPH(IDSD)
!

@ | MNAMB (NRMIN) = NAMBLK (MINID)
NMINO (NRMIN) = NLOOK(MINID)
THHIN(NRMIN) =  XLIBHINID, 1)
LETOMNRMIN) = LKOLKQMINID)
DHMINNRMIN) = DHLOOKMINID)
MFLAG (NRMIN) = LOOKFL (HINID)
SIMIN(NRMIN) = XLIB(MINID, 2)

® \

DO 100 J = 1, NMINO(NRMIN)
v

® | LMINO(NRMIN, J)=LLOOK (MINID, J)

CMINOCNRMIN, J)=CLOOK (MINID, J)

NO
@ ._--mﬁ!ﬂﬂﬂﬂﬂ!ﬂi‘%lﬂlllllln-_.

DO200K=1, 5

I
@ | AMINCNRMIN, K)=ALOOK (MINID, K)

® ®
K 3-13 TRACET o7/ ZL¥Th—FrD70—-F+—hF (PHSETUP, %01 )
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=
©

|16 =1
NRMIN = NRMIN + 1
IDSI =MS+1
®
YES
@ 16=1 FEROMF (2 ke
IEE T = GE
NO = IDSI
ZEES &S (PHREEQE)
=> MINPH(IDSI)
@® IDST = 11DSI SEETETE L
I => NRMIN
2 (RGN &R
@ MINCON => MNAME (NRMIN)
|l
@ CHKMIN CIERR)
a9

"PHSETUP ¥7T

Bl 3-14 TRACEF a7 54470 —FrO7o—-F+—bF (PHSETUP, %02 )
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KINETI GEEFE B
|
D020 J =1, NEL
4
PO10T =2, NA-1
4
KL EERE—RRE
CCU, D =D
YES

o T
®

® ® ©® 6

NO
ISR X B iERELAL
DC = RD*(C{J, I)/BQK - 1)#DT

YES ®
- €U, 1) > CE
@ >

NO
BRI & BISIRIEBREEAL
DC = RP*(C(J, 1)/BQK - D#DT
YES ®
CU. 1) = CE
)
NO
EHBEEDES
BC = 0.0
@ EEBITOREE
CLD = C, 1) - DC
CPCL 1) = DC
SCP(J, 1) = SCP(J, 1) + DC
YES ©
SCP(J.I):EE:E:ﬁzziizzp
' NO

@ | SPEERTORESE
CU, 1) =CCA, D

CP(JL I) = 0.0
SCP(J, 1) = 0.0
/é
() KINETI&T
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FLUX (75 v 7 A& 8) B

@| D0100T1 =1, NEL

@ | BRERO TS v 7 A%
FY(I,1) = 0.0
O
® DO 200 I =1, NEL
@ DO 300 J =2, NA
® | ZHiED TS5 v 7 RAETE
X, D = AL s VW & (C(, D~
CLI-1) ) /DX -WxC(U, D
® FLUX®T

K 3-16 TRACES 0 7 S Ly 7T N—Fro7a—F+y—F (FLUXD

| 3-43




TRSOLV1 G5k - ﬁ}ﬁﬁgfﬁﬁﬁﬁﬁiﬁ@ﬁzﬂi) Eabis

@ D038 K =1, NEL
4

C(K. NA+1) = C(K,NA)
|

D039 1=1, N+l

¥
RIEHEALFEREORE : PEKD = CK D

v

DO 41 K =1, NEL
v

DO 401 =2, NA
4

EERITA IS DR E
CK 1) =-P(K, I-1)+D3*P (K, ) +D4*P (K, I+1)

DO 49K =1, NEL
|
D050 T =2, NA
i}
@ | FRAEEERICLZBMTIE
CEK I = ( CK D-CK I-1) )/BE D

Q

®@ ® e © ©® 06

S

© D059 J =1, NEL
4
@ DO 60 1 =2, NA
d
@| HBERAICLZIHSFSOHRAE
K=NA+1-1
L

@ | BBRAK X AKREE(EEE
EOHE CRAZKOITE)
CLK = CULK) - D2+C(J, K+1) /B K)

?

@ TRSOLVI1#&T

3-17 TRACES w7/ Z L TI—F070—F+— b (TRSOLV 1)
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TRSOLV2 (i - B AEROHE) Bt
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@ DO 38 K =1, NEL

!
) D0331=1, NA

v
@ | KEEFEREORE
PE D = CK D

@ DO 41 K = 1, NEL
!

®| + D0401=2, NA-1
S

® | BIMITIADHE
CHE I) = P(K I-1D-C2¢P(K, D+P(K, I+1)

@ DO 49 K =1, NEL
|}

® D050 1 =2, NA-1
¥

@ | FaOEEECXSERNTIEE
CH 1) = ( CCK DHCE -1 )/BE D

?

© D059 J =1, NEL
v
@ DOBOI=2, NA-1
i}
@] BERARKZHSESORE
K=M+1-1
!

@ BERAKEZKEE(LEREER
BEOFHE CRMMOE)
C(LK)Y = CLLK) + CULKtD) / B(LKD

?

@ TRSOLV2¥T

TRACE O 7S LS T N—FrD7u—F+—+ (TRSOLV2)
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CMOUTP GHuBK{L¥DFERES) Bk

@ D

050 K=1, NEL

¥

© | B#fEr7y
ITP

7.EKfE, BLERNS | BRowN (Zol)
R, TIME, MENACK)

4

D016 T =1, BA

1

CINIT = CPH(K, IP) / 1000

YES IP, TSPH(IP), TSPE(IP), CINIT, C(K, IP)

VIST(IP) D71 (MEiEEOEME)
2

NO

YES @

IP, CINIT, CoHi s GLa@ghsy idfe <)

it

NO

RUA

D

0 200 IP =1, NA HROHN (£ 2)

&

B REJATY

7.5E0E  ITPR ., TIME

J

gLEm S MINACKK), KK=1, JJ

4

® & & ©

BEE

HoES  IP

: DPCKK, IP), KK=1, JJ
E i

!

D

0300 IP=1, NA FEROHN (D 3)

]

B 27y

7.ERE [TPR, TIME

|

SEMIZHFT MINACKK), KK=1, JJ

]

®@ ©® @

BLES - IP
G © CSPKK, IP), KK=1, JJ

ST

@

CMOUTP#T
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YES

TROUTP (WHEBHOERHE) FHis

@ DO 50 K =1, NEL

YES
mllﬁw

YES
Nlllﬁw

ITPR, TIME, MENA (#{t
¥R odh

ITPR, TIMEDH S

@ | HHEHD S 1 PILBXUTHEIDER () OHA
¥

@ DO 100 I =1, NA
!

D DO 101 M=1, 2 SEMIERR

T G
N
ES
\l )
YES
~TCHEN=4 AND [=NA (HLTI=—=
N[
YES
< TNFLAG (1) =0( 2 (R KT
"-
VU
YBS
~—TTPR =0 OR JJ=1
\U

YES
=—___JTPR +0 AND JJ>2

NO

wmROoMN @MELIE
I, C(D, ccdD), cp(D, FX(D

3-20

O

TROUTP#T

NAME (1) =MINA(1)
NAME (2) =MINAMIPIC(I))

NAME (M) =730 (SE¥n4)

NAME (M) =77 (SE948%)

NAMEWD =732 (R4

I, ¢(I), ¢c(), CP(I),
NAME(1), FX(D)

I, ¢(I), cc(i), CP(l),
NAME(1), NAME(2), FX(I)

TRACEF 0 75 LH 7L —F o0 7a—=F+—F (TROUTP)
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®

CHANGEC (REDEH) i

DOI0TI =1, NEL

PHREEQE #bFHEEE =YEBEHILFEREE

DTOT(I) = CPH(I, IP)

%

CHANGEC (BEDEH) #&T

CHANGEP (H , pe>EH) Baks

TSPH(1) = PHO , TSPE(1) = PEQ

ITPR # 0

- PHREEQE®DpH
PHREEQE®Dpe
PPH

PPE

FIDpH
FEADpe
PHO
PEQ

b

CHANGEP (pH ,ped@ E$r) #£7T
PHREEQEDpH HIATy7DpH

PHREEQE®@ pe HIAFvTDpe
PPH = TSPH(IP)
PPE = TSPE(IP)

CHANGEP (ol ,peDEH) #T
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PHREEQE (PHREEQE—60) DB
!

¢} ISTE = 0
@ I

DMAX = 10.0 , DMIN =0.7 , FUDGE = 1D0 , RMAX = 20.0 , RMIN = 0.9
CNVGL = 0.1 , CNVG2 = 1.0D4, ITMAX= 1000 , CHKMU= 1D3  , MAXT = 60
MAXS = 4000 ., MAXTI= 61 , MAXM = 450 ., MAXEQ= 300

J
® NSP (1) o ##A{t
—
@ RDATA(IFILE)
® READ
YES
® ISTP =1
0
@ SOLN(ISOL)Y , PICK1
)
IPTOT =1
© I

PTOT, KTEMP, MODEL, PICK1, KTEMP, MODEL, THORIT, PSPEC, PSAS, PLOCK

@

PHSETUP

DO 50 ISTEP=1, MAXO
&

i STEP

T
©® IPTOT = 2
© I

PTOT, PICK2, KTEMP, KMIN, MODEL, PPHASE, PLOCK, PTOT, PSPEC

T
N

@ SAVE

2

PHREEQE¥T
X 3-22 TRACEZ 0 7' S L¥ 7T A—F07n0—F+—b (PHREEQE)

E 3-49




R E ADDEEkS

e #AFET-4 BER

3-50

!
© | INIT=5 HMiEEAAS
\I, ]
© | | ENTRY RDATAGKPILE)
X
¥
®| D501=1, 13
@ & YES
£ ATXZIDDFHAALIE —
- &) OFAS-
e o ® | SOLUTIONIBE 3 % 403 | 1 |
)
MINBRALS | @) ® | UNIT=521 & ISR
EEY - Hi77 (INIT=6)
REACTION | (3) L
@ | cuanGer (ol pe)
STBPS | (4) ! 4
CHANGBC (24E0)
ELENENTS | (5) | — L
© | BIREEEROER
SPECERS: | (6) | \
SOLNSAS | ()
O WM sE |
SUNS @) | v
L O | maEE— s ONIT=1D OBAS
: TRIEAT - NAMELK (D)
NEUTRAL | ©) | ARHER I 1= 25 53 B L8 D NLOOK (1)
: 0PV XLIBCL D
; R ISR O T EER LKOLK (D)
KNOBS an RS LT DI bE- :DHLOOK (1)
: PEEROBEKEROTy  LOOKFL(D)
: S9F0HEEE log TAP/K YLIBCL, 2)
BND |0 T
----------------------- @ | 2 DHOF— 5 DHAS
3
@|| READO®T
B 393  TRACEF T /5 L¥TI—FodTIo—F ¢~k (READ)




PHREEQESE R D i)

PTO TR —wilF
!
@ | HLFEFELTR - MENAKE) = DNAME
b—#& ViR - TOTD(E) = TOT(D)
BitFEES ;. IMMSEE) = 1
, v
@ ENTRY PSPEC PHREEQEE R DH T
1 —H, pe, {AV5RE
—KiEt LR
SEgEOpH : PHQPH = PH
L% Dpe + PHQPE = PR
SEgERE D41 UEREE « PHQIS = MU
4
@ ENTRY PSUM
\!
® ENTRY PBUG
J
® BNTRY PPHASE PHREEQEEE RO H 7
\I/ — WA D
@
DO 150 1 = 1, NMINS Y-y B B0
@

@ | FEHHOLH - MINUD = MNAMB(D)
WEBHR : DELPH = D1
@
B3
® = u-1 > PHSE(D) = D1
(4
@

DO 145 IPIC =1, MS

!
(E] PHSE (1+IPIC) = (. 0DO

NO
@ —=HINSEL(IPIC)=MINA(JIr—
TP

@ | MINACI+IPIC) = MINAUJD)
PHSE(I+IPIC) = DELTPH
MIPIC(IP) =1+ IPIC

A

® (® ©

3-24 TRACES 2 'S5 Ly 7N —FrO7a—-F+— b (PTOT. %00

3-51



©

YES
® «-mﬂl@h—

©

MINA(2)=MINSEL(1

¥

® ENTRY PREAC
)

) ENTRY PLOOK

) !

DO 190 I = 1, NLOOKS

v

@ | « 1A LEREDIAP) DFE

- BATEE DR

PHREEQBRE SR D /1
—LOOK MINZSdZE & Lie
gaFnTEs log (IAP/K)

@ | PHDIAP(IPIC) = DIAP
PHLKLOCIPIC) = LELOOK(I)
PHDSI(IPIC) = DSI
MINPH(IPIC) =1

¥
YES
[P + NA
YES
MB = 0

® | 8 8

3-25  TRACET o 7S ¥ TI—Foo7a—Fy—b (PTOT.%02)
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@0 | PHDIAP(MS+IPBC) = DIAP
PHLKLO(MS+IPBC) = LELOOK(I)
PHDSI (MS+IPBC) = DSI
MINPH(MS+IPBC) = |

B

1}

& bl
#:57 (LOOK MIN)f§8oH A1

3-26

8

D =] SELECT1
g
'
ENTRY PDATA
3
ENTRY PSAS
46 PTOTDET

TRACES 0 /'S Ly 7T —F D 70—F+—b (PTOT.203)
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MARMHRLEANT—5 (FT008)

HiEkik®: (PHREEQEG6 0) IKfRBAHNF—% (FT005)

PHREEQEG 0#hEF—4~X—-Z (FTO11)

0%
CNoDE ;g;“{,,:;‘;,gﬁ,"g:::‘;i e p TG, ELER Jomnmeenmmmmmmeee ANALYSIS FOR PURE WATER/ALSITE INTERACTION  DSN=SAHPLE_L.DAT LeowENTs 0 o
2 1 1 P 005000000 0 0 L 0.0 s : " P
CDELTA ) CDELTA %3 CNAK TIKE) SoLUTiON 1 WA 8 23. KAt
210 2.0 . P‘:“u'i“" 5.68 00 2.0 Le £ 7 39, K+
frsnitin, et ool ot O ke || B e BT et s s B3 @
L] 1.000-01 £.00D-16 1. 00D-07 5. 88 0 NIRERALS AL 10 1. AL#+3
L 1.000-07 1,00D-18 I.009-07 5.88 wo ALBITE 5 0.60 3.5 0.00 9 B4 1 131, B3
st 1.00b-07 1.60D-10 L.002-07 5. 80 Lo 8 1,000 10 1.000 13 L0003 -d.000 se 1 8. 52
€ 1.000-97 2.39D-05 1.00D-07 5. 68 .0 81 11 98. HISI04CAQ)
i ¥IC ALIC DAl £ ol u 1. cL-
7.08990-02  1.00008  0.0D-0 c 15 80. c03-2
[ cHMIND) CCEJCICHEN=0:DIS, s1:DIS+EQ, =2:DIS+K, 23:DIF, 2d [ 18 [T 504-2
2.30D401 1. 00000D-3 1 X 11 B2. no3-
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