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PART 4 of QUTPUT FILE
PC MINTEQA2v3.00 DATE OF CALCULATIONS: 22JUL-92 TIME: 8:3%: 6

" PERCENTAGE DISTRIBUTION OF COMPONENTS AMONG TYPE | and TYPE Il {dissolved and adsorbed) species

Na+t 1000 PERCENT BOUND IN SPECIES # 500 Na+1

NO3-1 1000  PERCENT BOUND IN SPECIES # 492 NO3-1

uo2+2 1000  PERCENT BOUND IN SPECIES # 893 U02+2

C03-2 1000  PERCENT BOUND IN SPECIES #3301401 H2C03 AQ
_ H# 1000  PERCENT BOUND INSPECIES # 330 H+i

H20 - 998  PERCENT BOUND IN SPECIES #8933300 UO20H +1

PC MINTEQA2v3.00 DATE OF CALGULATIONS: 22-JUL-92 TIME: 8:33:10

PERCENTAGE DISTRIBUTION OF COMPONENTS AMONG TYPE | and TYPE Il (dissolved and adsorbed) species

Na+1 1000  PERCENT BOUND IN SPECIES # 500 Na+1

NO3-1 1000 PERCENT BOUND IN SPECIES # 492 NO3-1
Uo2+2 9.6 - PERCENT BOUND IN SPECIES # 893 U02+2
C03-2 999 PERCENT BOUND IN SPECIES #3301401 H2C03 AQ
H#1 99.5  PERCENT BOUND IN SPECIES # 330 H+1

H20 99.7 PERCENT BOUND IN SPECIES #8933300 UO20H +1

3.0 PC MINTEQA2v3.00 DATE OF CALCULATIONS: 22JJUL-92 TIME: 8:33:12

PERCENTAGE DISTRIBUTION-OF COMPONENTS AMONG TYPE | and TYPE |l (dissolved and adsorbed) species

Na+1 1000  PERCENT BOUND IN SPECIES # 500 Na+1
NO3-1 1000 PERCENT BOUND IN SPECIES # 492 NO3+1
Uo2+2 98.8  PERCENT BOUND IN SPECIES #, 893 U02+:2

12 PERCENT BOUND IN SPECIES #8933300 UQ20H +1 '
CO3-2 99.8  PERCENT BOUND IN SPECIES #3301401 H2C03 AQ
H#t 984  PERCENT BOUND IN SPECIES # - 330 H41

1.6  PERCENT BOUND IN SPECIES #3301401 H2C03 AQ

H20 996  PERCENT BOUND IN SPECIES #8933300 UQ20H +1

11
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peen created. The following | SToLIM.pD2 \ Also CD2
s ite d&ns:-Fv%"and Surfeace « STOUCS.DD2 ) L TD2
dreos were useel and w.H 1 : ST0721K.DDZ /
be used in aH moolo (s R S T2 1LT.DD2
Ny = 131 sikes /nm® for all Mm.o,rals 1 Dzm / FIGIT1.DD2 \
| . FT6 IT2.DD2 \ .
Minera] Surcace Areq (7). FIg IT3.ppz \ /M'%° &P~
B FI6|Ty.pb2 ) £ThZ
othite ~_so FTI¢I1TS5.0D2
_ ¥AlL,03 120 FLélTb.pbZ /
XAl Oz £S1T i FTeIlTT7.0D2
5 MnO= 210 . ' ,
amSi0z - 11s ] B TAMES /  AL203001.DD2~ . . .
A natase s | | a AL20301,DD2 filso LOE,
Rutile 20 | AL2031.0D2 1Dz
Hemabile - - 40 - | ‘<5 ‘,,’
Nat. Hematite 2 : f —FZEIGDZH:&D@— Wﬁ
%"3 | R = ‘;gg(olﬁo lfDDDDz? ) mﬂiﬂ,& el
Magnetite 5 FEoOH L.0DZ ¢ v
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YAMER /£ STOZ01,.0D2 N Also Cbz,
Srozim.ppz 7 TPz

 TT02001.DDZ \

TToz00l A PD2 \

TTozZ.001B.DDZ2

TIO02001C.DD2

TLOZ 001D .DD2  \

TTo201.DD2 | Also

TTO02Z 01A.PD 2 CDZ L

TI0Z 01 B. DD 2 | 1DZ

TIO2 o1, DPDZ

TI020\D.PDZ |

TTLO62)1.DD2 /

TLo21A .DP2

_Tro21B8-pp?

63
CAL2ZO0B00| .DDZ2 |

AL2020\. DD2Z2

ALzo3 | . DD

A L203 BR, DDZ \ Ao

Al203CL .Dpz e
N DA

AL7203 T .DD2

BAL203CS Pp 2 , -
/ L Tb=

AL7202 K. DDZ

AlLZo03Na.pDZ

RALMURRA [ FEQOHOLDD2Z N\_ Alse

Feood |.DD2 >

FeEcoH7.0D2

MESUERE [/ P EpOHOOS-DDZ .

s
EcooHOl.DDZ ) - o

Ttozic.ppz /

PEQoH |.DPZ

TTollD . .ppb 2

TLO0ZIMA.DDZ

oowW [/ FEI0301.PD2 <~ Also (DE

pulL: ,
FE£20365.pD2 £Tp=
Stumm [ Felp3002.DD2 . w1 ro=
IsoCHF=e
FE€ 03612 .DD2 O
L | D2

MRAY [ MNOZ001.0D2 N nlgo (D2
- MNOLGL- P2 "L T Dz
AMCHA / TILOL oo(.FDDz \. )

TT020..002 |\ RlseCD3

. FEZO3 | .DD2

Ttoz..ppe ° &TDb=Z
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Ratchh Eiles were created

for The input files

[fYsted above . T\me/u

were Then run W.T’I/\

e F:Le,c,l executable.

Senne of . 1”1/\9 ) A

con \)-e,r‘a edh.

A _spceadsheet, Otlors

will Need Mo re wiorlk.

(o~ (o—ol 3 S%okw\‘ Sassman

More. of mnnpuf Gles

con u-exa{d onC%e,r* SeJerq \

n/\mmke,s (-h,mos um*"s)

\WCAC.  COre ¢ +e,oL

T will now ‘H‘u Ne W m'l'ﬁa(

These were entered At

69

L peloxed o try to induce _convengeng

/(17193 Sb@pwgm

Data \has been d.‘gi Hzed Hom

IQ&CJO(ZOVH et QI) Jour of Coll., ]__n‘t

_Sci Vol 9l Np.2 FebB83. The

Date £les are

K\ TURNER \ FITEQL\ TWAYT \ TLTRATE

\REGAZONI \

Fe 304001, PRN

aue,sSeS Lor MV\O? 170, AS:G;

FE30HOIO. PRI

be(guﬂe 0 the low p2C. The.

_FEZ o4 100. PRN

Ne ) Q\AQSS-Q,S ore bQS:CO«l(b{

The data was mm‘pulled

Awo o e\+hf,r sicle. of e

Pz C.

PRC= =D |

A8
+

e
L=
PAN

:W 7

o
=g

Forg Those that were close

10 @or\ue,r\amo e error

estHimate CorTOTH will be

mb a spr\eaokl/\uf as bﬁ@ofﬁ Tleo

S Pmeads hget l»S

Fe 2 O4. U\}KQ




w K,/rumek/r:rrm\./rr\ipur/rtrkwfrt/BAIMMRRA/ |
66 i \

1 67
PDatul=iles?
. \ : reo he
1T put Eiles have been | MNCLO|.PRN >preads heet
‘ oo’ MNOL. W I
_Created for e Reo}ct%,om ’“ MNOZL.PRN

MNOZ 1M, PRN

Date, .

INPUT FTLES®

FE3o4o01. TDZ
EE3ouU0(.TDZ d
FE3oYy 1l . Tpz 7 Rp

l\.l

iy 1 MNOZ2DL.TDZ \  Also CD2
DZ MNOZ|.TDz2 > 9 pPD=
_MNO2 1A T D=

(O—Q[—Clz S\@P/WSO/.)MVMN

Tables have beer\ created That |'st

Doata lhas been O\\QI{’WR_OL

)
\DV\HQO\\V\\‘O a spread %\Nz,a:i* and
in put Hles Crealed for:

L 58 a 8 (Table2). The tables arc in
Ba\?s+(.'€r;,&‘Mqrfq\1' Qucead |} | -

Geochimica et Cosmochimica rqdq \Vold(,

all sources o@ dmLal (Table ) )and |

O\\\ pamMe+ ers 1£Dr* e Moctels

| W direc tory

e 041 05 1 e\ Tuenery PITERLRTNUT\ TIRATE
Tre TXPPE et have been j . TABLE. WP
created are on fe next 2 SOURCES
paoe . - *

_
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(4—13/0\3 S{—-e/p\r\wr\ Sassman

Cu\'s?ow H@\AQHJ& w il not be

used because it will not

CO N\ \)-Q,V\O\Q_ .

e or\q\na\ Murcay Datu for

{\/\ar\aar\z,eSe Kas been

(\f,o(c\oed by Mmore datg

-@v\orv\ e Same_ Source.

Ty cond er*aao\

69
Manganees b Silica DUM A CCW\ were

{93
S8 Y e d g nModelled using only

K because almost all of e

data was aboue The zero point

ot charoe

Y\/\o\maaneesé TLM were done

9. V\/\\lar\lu \LSlf\G Or\\\/l \(ca+(€‘<

S l‘cc\'ﬂv\/\s Qonuar\o\ed Wit n

bOm KCQ"‘ X.— Kan & K K’ K -,

er&% —613 S te@ N/V\ Sass Ma

Tlf\,o., Ba\murro\ Manganees-2

data was not \,Ls&o\ because

Aller all of tno iaput Lles

i+ wowu o\ no\' conuerge.

converaed, “1"\/\0\1 wWore @V\\{r‘ed

' o +vuo —\m\n\pi One _tauble

~For MOO\Q,\S Mot COU\\A not be 956’”

TITRATE WP \was us-ed in hr\SL

nmade fo converge aﬂbl——é‘iﬂ—ﬂﬁ

‘v*eor)f\k' Tat H>m;e Wwyotke . Thae

WP ST o \oq :/v\a|<.na

new 1N ial Q\Aﬂ%SOS 0(‘

other talble TLTRATE 2 . WKQ

was us-ed ﬁ) Comou\-c e -

re \axa no %\"ror* oS ' a *{S

The e thod of Dzom pak

and More | was used . On

ot e Lo%- I Values was
Lived while tThae ot war

was adjusted Witn FEiteql.

MLQL%L_J:&E LOQ. K. volues for
e

cach v neral me thod

AO<(‘P|\0-QO( O Der . 239 was USQC]

+o com oum auergaqes Lo o

DLW ond T o COM ot

ad O\\__OO\ 1< OlJf O.M Tonic S‘}T?@qu'hw

ot V\u\/v\bpv- wwas used.
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For CCM'e Haat had no O.IM

Tonic SYrengiin value, tag

H
Ly Trapolation Jreclqmqbu\e
d@%(‘l\oﬁd O N 0% 37 WS used

Contdence \.\m;;s Cor Pie

O\\)Q)PO\(‘Q/ ,mo 1< valuesS were

ConA Mﬂc@@LbA, e naeHod

of 4.r<>rv\\oa’(< A Morre |

(SU\PC Comp. Model‘fn& Pq. &Y)

Tre mmpufo\‘n oNS -@—nr‘ o\\)e \_oc\K

71

1-8-93  Steplen Sassman

One. more Titrabion dotg setr Was been

ao\d&d Lor MnoZ . Tra Source S

Catts L\-amw\wr )Aroo\\ed Geoc\'wm.shv

\pl. | E.qz (1949 k)

The resulis were entered ntb hwo

Soreadskaajr That calculates que.

Loo K's-and confidence Uina:ts.

Ivoalues ar\d condence l:m;fs

TABLE WNP& TITRATE WP were

os0 upola ted

Can e rund in o Sprﬁoxdstxaﬂl
TT’\RATF 2. WKQ

AR T_V\OU\’(’ r\\QS in-c(#(: es,
ancl "\or\Qob\S\f\LCJVS CO\V\ be G‘OMV\O(

on disks The disks are labelled

(‘\\{ab\ Tnput £ les -1 itrabon Daw_)_

AN

-

AN

N\




. T-16=43  Stephen Sassman - | DigiHzed Dcem a
, ‘ _ S

The next task was to begin \D\:mcm‘q D: \rITLQ\\SOQ/m‘roN\

™,
AN

qy\/\ndol\inc\«) §orp+1‘on catz . The , ‘
o - |
fest step was Lo dio\\—\?c B - D;re_c)vo?\u‘ Fileranae S ource

Aofro\ C—\r‘om Jariouns gource_s ' .
Sources are listecl below. File- | STLVA N USTIOo?. PRV Silva, Robe vt

AL Ceted The | : \ / "Mechanisms for The

NOALs  Qare _also
Scienk e Maasu e nment System '- | \ : \QeJrordahon of UC\H\
| / ‘ .amhon Mat, Res

$S. SigMmaea Scan was used Wi the | |
‘ - (otlm?;\V\cA tablex . The Second | / Soc S ymn. Proc
[‘“’“"“'{’3 Q\—'QD uo-oi o creat? The \r\oud‘ - N //\ ~ Nol 287 (1942)
Liles for Eiteq), These £ le s, | N
wihon @\(or(AHd rm\\\ Dr‘odLAQﬁ Fil’f—av\ IV\PU'{’/Q:(LQS\:
\oq K oualues Lo ﬂorn’mor\ ot | -
r‘C\A\O\r\u(‘L«dVQS on\o \)o\mows | | / | \
rminevcols . These \og K_values, a
- O\\OV\O\ whiha ot o~ DPQ\J.('\US \vt | , / -
de \-ev*vv\\ e c\ \Ieewmr- DarQMQJrCFS | / e . x
will be used \c\\-u* to Dr\r)d\AC{ / o
ilo} %FC\P\'\ ot *\'3\—\ JS. % Oﬁ\b{d /
THais wild m C«QCDMD\c%M(’A /

U\wac\ The comoU\LQ/r code (\/\m’re ¥ //

L \ T
PsE—Fdw: ) S oo-drroSetks e /
A CAIIVA ™ ) <

- Y Cs 8/411%
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8-493  Stephon Sassman

Figure H

The following ts a list

ot i les \nQ\deH’\O\ daq.hzed dCl"ﬂ

/ 75
AOUO2. T 1 |
T [} FY
NPV mode]
gﬁﬁﬂﬁ' .00
OTAD |-(,).§ (N

and Fitegql Tnput [= \es, For

The sake ofF sm/\ohc(‘ru a

desceiption of tie me’r’lx\ad

1 uused ‘rv wamww . he N put {les

Surface Complexes Considered :

(s _given rather Fhan a complete

HastH ng .
J

U\f‘df\iutmﬁ

Xouoz" - XOU0Z
Xouuo'? XoOHUO07
xouotrou Xxouozl
xoH uszov?t XOH UD 2|
xou ozpH); xouorr

X oW u_oﬂ;[)?‘\);

XOH Uo272,

Xorz U m_(@ﬂ);

_XOH 21022

 xoH U063

xor U0z (6H) -

*onz uor (ox)z°

XO0HZ uo23

xoHuoz (ow)*

S XoHuozy

XOHZ U0 (O Yy

XOH2uO02Y

XOH U0Z C05°

XoHU&EC |

XOH, 0= (C0z)5

X odn2uUcCt

XOH ¢ U0 Z (CO3) 5>

XoHZucC3

> XxorH2uUucCo

>

XoH 2 (U025 (CO3) (,om;

WVAW.Y: Pl | 'T'\ ne
! TUURKRC R Y r/-g,

Subdirechories ;

Payne Mec

Nakayama Righetto

Kohler One

Moulin Silua

Model Types:

T

Cwm

DL

*




Neptunium. .

/7

L

Americium *

XONPOL° —> XONPO7Z YOoRm XOAM
><0HH\JP07_Jr XOHN PO?Z. ><(>Am()H X0 A |
2X0NpO02~ 2ZXON PO X0 14 A.M(omz XOHAMZ
| XONpO2 04"~ XONPO2 | L oBAmM (o) ° XOAM 2
XOW NpO2 0H’ xoHNPo7 | X0 AmloH)s XOARM 3
'%O\J”—MDO?OH X OHZNPOZ | Lot B (OH) 3 xoHAMS3
onLMPOZ(CO‘s) _XOHZNC ) >(0H7A~m(0\—ﬂ; xO0H2AMN3.
X OH szOz(COz)i?‘ xoHZNC2 LO B COZ X OAMC |
B )(()H‘; AW(CO'Z\7 xdxﬁfm cz
Thorium " X0tz A (025 =  XoHZAMCL3
XOTh™> XOTH Do\Jra Eiles * :
KOThoH'" K OTH I D+ \FLTE&L\SORPTTOM \Su\gDLREch\’
X0Th LOH\; XoTHZ2Z Subdirectories
|%ouTh (oWy” XOHTHZ Ko Le.rm Megy
X OTV\CO\-HSO FXOTHS Moulin ’ !\v)a[(c,‘\{a,;v\q“ g
XO W Th (oW  xoftTH3 LOME Payn< |
XOoTh (o) Xoth4Yy RTGCHETTO < lug
XOHTh Lomu ot TiHY |
yoH‘z,"L\ (o H)u ot 2THY KO‘“\W’ B

N pHem 005, PRN

KPHEM. W KQ

NPHEM OV PRV

T NPUEMOS, |
NeRAOL, NPHEM .. Y |
w6o0coz2g . " NP KAO L WP 0
ue6oCco2y. " Uueocozz. PRN




Mouw\in

N MR A Y\/\ WP

o AMALBL.PRN AMALL. PRN
— et AMSTOZ 01 PRN AMSTIOZ 1. prN
. jodE:® NA BE NTON, PR N
1 NPKU2Z . PARN  NPKUZL 6.
—— 1 NPRU4YOZ "  NPULOZ0 .
| _NPKujoz NP 02.0."

u

—_ |RT6HETTO: NPALT03, PRy
— | _AMAL20(. PRN NPST6Z
________ _AMALcoz - " NPALCO?2
| _AMALZ00| . THALCOZ2
— | _AMAL203 . " ALZ03
¥%QA\SM STO2.
A= uvv\uscwo PrRN

o u M\/{SCZS‘O RN USTDZ001 .PRN
- USTOoZI0 . PRN UST0272 £0.PRN

_INn KAMMA N AL’LOB.PRN
_______ | NPBEEMMI,PRN NPN BIOTT. *.
o '\M&  NIPNHE MVAT, "
,,,,, GNONMAGNE. " NPS HEM AT, v
- NPS Lt_PtD v N PS MAGNVE,

79
PAYNEX ¢ - |
UWKAO. WP UKAO Y4, PR N
UWKAD |. PRN | MILAO‘&LO«P’QN
STLUA: |
STO7 WP USTO20\ PR
USTOZ2.PRN USTO62. .M, PRN

usSToOZ\ . PRNW

K NOTH K - Sone of e Paynt dliqi bzed

data Hles were mcc(dve,n““allq erased,

e data still QXIST“S in Tha Input

Files only.

8»}1—‘13 Otephen Sassnian

_For 1he \DQS{' uoeek‘; 1 hoave

D22 N u\)ork\r\o, on _some Minteo

runs for Dove Thwe runs wil]

be done to produce qraphs of

@or Titrattonn and S orption

oH vs/ TDT\+ andl pH \/s/ %sorbeof

graphas f‘QS‘D-Q_C‘HLIQl\/}, lhe GPODhS
will be ‘ncorporated  nito e

Seni = Aninual e port olige at

e end of Hais ponth The

graphs, input £1les and worksheets




are currently located on 8-24-93 S+epkzm Sassman
My achine at e - ; | |

D \F:“E&L\%ORPTYON\PLOT | An _ang lgs1s of fhe Tripathi(1984),

£ , - | .
%;D—\*WT?QEX‘T?H‘%A“'F%PL" | anet_ Hs1 (1981) and Hsi & Lanquum(W9§)

Nege les wi (] proloab\y e dota has been complebed . Kesults
Hrons fered 2 dislk at o ' -
loter +Hnre will appear in the semi-annual report.
8-20-93 @,‘re_p\r\fbh Govsman MX} | A}\q\“\/sm of the dotq included -

Sorption Date has been dighized

for Yheee pore datea sources.

The 'O\EO);H%Q,O\ daotn 15 \ocated at:

D:\ PFITEQL\SORPTION\VOCHTEN b | __ Plot. i{
_ DU\FPITEQL\SORPTION\VENKAT , | Computation of Average LogK's and I
_and DUAFTTEAL\SORPTION \ LTESER., 1} condonce \W\/\F\‘S 'QDF | mpaﬂ/\l
| | - CO,. c\c\m .

CPQO\HOV\ of {—ablps ListH na L.OQK s &

standarc deviabions for \)-is. dod*a

and \,.00} KS L QOV\P\C\QV\QQ Lm *‘sl @Dr‘ l

Tripatwus data. These tahles wilf

dppear inthe Sem. annual report
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The in put Liles ot were used o

TARg \_mc K's &~ Hs' CO? datg

can o —Gauw\d q’r

Hst (Was1) \N/QOL, Tnpuf Files |

D\ FITEQLY SORPTION\HSTN TLM \_

i

Madel’ﬂ{pe X__D\__M

Surf ace Complex, J Ul‘wjum#

—Note

———

Fmﬂ-ﬁ.& I= 2%

FrgLh#z=2°

| 2

The Spraadsmjr containing The

83

o rv\ou\‘raﬁ ons Ear averace

Qmp\e,
Colulok
m:mfn \ o) K s and condy CLQ/V\,CQ L' bs
%@‘SQ Qr‘Q Leacated a4

‘bwuw/x
AR

;L’,'/:{ ha A H s ve | f 1/0:/\( Y

Yy poTva o>t Ve ;,@q,\f Lon LAq.,
KA TURNE RAQUHATTRD\ TRIPAVE K, Wi

8-217-93  Stephen Sgssman

NN I TR O BT
l""lq‘ﬂ‘l"ﬂ-l "4 |

- i 4uﬂ_2_

lhe dicectony struckure. for

e K: drmive \/\QS beeon changed. |

N\\f\\-eﬂ Lr\ou’r Eiles ar\d O\PGD)\S of

Sound tAis necessony N order to

r*e,su\\% can- \n.Q @oumA at

copydatn Crom My nMachine o The

14 («\m ve . The dmeckmu structure s

\\/\/\h\\ea Runs (Tripati £ Hs data)

ctne. neyt- page. Nong ol e &t {naws

ha\)e, been chan ged.

D \\:m&\_\ SORPTEQN\PLOT

A‘ VLN AI"‘=./\A

cbnecy
e . S ™

/

P APy W OO0 A 4 . z
OT Uy sl LAYLEA > b OVe—EH L

‘t“P‘.’d' Files are 1n \’hQ, %u\odf(‘ec‘rﬂf‘\q

Twnp ut

All_digitized data, [=ifeq input Hles

[ Hables,

/\/\ir\+ea rUNS . and amo\r\s W re

Foosf_d o d.ske'Hfs Twill’ awe Tese

to Dove  be Loce T leave,

F




[ V

[ }

le‘QC"'Or\I SWQC"UP@, COY\ L—OCQHOV\ ol

Fi Rq} and Mm%eft rzfaJred {iles:

T
TURNER
| Fri2.ExE
CTTEQL Eit2.For
Fitechim €x€
\ ? Fit2clim, For
SORPTION - 'rI‘mAT'E
: A%
0% eoTHITEWER
- TTI PAVEK.WKE / %E&%w l______%
L CNWRA 632%\ TITRATEW

Tim
—6RVINS com
- 15T

BN

KO "~
cdﬂu mécc

LA FLHMME\‘ }.Lrv

TSRS W
L(Idgnﬁke) "FV“("

\ Kt i DL (4Rt
TOTH.SPS /1
k__./” m?ﬁa\mﬁm—

tdatn)
““ Bo\t |
DLM Coteda)

e
cc 7%&93)

—ruv
M A% 4 4
ULM («nw

CCM" élr\“{\ —J

“{f‘a%$“’“ C;g\%mw; i
Pan T .
'_r(ﬁ\%t‘\'i\\ Tom cuM?Ha
N 5 James
wqw\ c\\eg) $a'\” pLM' ¢ ,.?%f,)
oW € .
ma\a\g\%ﬁm X an? Masuen ¢
R W ot
mom \ / (dam
| e ccm? Pubpow
(dotn Hw;n DLM ? LDT : Zaata )
|- SANCHER T, & coraphs) ¢ Regazon
&W\ Lo ; \ vl e gbia files)
zaam\éﬁm o Log—‘w'r T“‘E» Spruché 7
[ Loq - ok Cdared |
- T ——tf—toq-le
7 TRIPATHT ,ﬁ 4, cf.smvaWMm
Fvengsr <5 "
tda \
- OCHTEN T, iN"“' Whshaet
- Cdata & tegy P=M /

(grapns)
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|-14-03 Siephen Sassman

 Qver Christmos vacation T spuﬁ-

1-14-43
87

The follewing is a llsi“ of all of

et e vv\odé,\\\r\q Some of Yhe dota sefS

__Tve sorprion data fhat T have modal log

e Qo\(ovuuno\ procedure was used on

over Twe |osPnEssd weelks, A capital

Q\\ of e o\o.’ra oAt L have madel

letter for ' source inditales that Tha

|data _was succ-e.SsFu\\w modellod . A

Procad\wre

(D Creade Eiteg) Iput Files bq plugging

flomrcqse. letter - mo\ncal-eg that problems
were encoun tered . A orief olo,scmphon ‘

paramekers arnd. serial data info Hmplaﬂ-

@ Run_Lnaput Files ot DS L windows

of e prob_\l—wV\‘ss QVEN in eoci CaSe

. <1

(D Recoro Log\Cs —usigg st =ites’—onWPS: o - |
@ Create Minleg, Trnpur File Using Fileg,l - C?OQJHMR ‘ iy - SOur‘gg_—',____
determined, LogK'sg mingral 3P4-°'€"C U V) on Goeliare (REREND
parameters. —“W T~
@ ﬂu(\ \f\'\% . R \1 Pt% ‘ !

@2 Tmport Mm*-e—qLd}o.\'c\ outpul oniro

Sigma Plotr & Pler against

experivental dara.

See Next Page for rab\e

T have also gone Through all ok

The %\MQnd er‘anae. a\l of the

conlents T O loq\cq} manner,

Than T made a list of which datm |

=

have already Veen Mod.z\\ed And which

data oL m,cd\ lo e loolked at. Dave

haS_a cogy ot hais lisk £ a ’ra\o\x./[_/\

1L sawme information 4




MUranium} - . .

Goetw te,

_ - C

ro\oab\ \a because: PN
' PHow s\&rf nreax- ‘, b

Si¥e cong;, P

Plutonium V
(ﬁMtHnl LP

eini e Fog;’t'hd{ ‘\'2_,03

probably because

89

A /]/7

‘ - [V/ 1/20/94 y Lf -~

/ b
I went- to building 189 to spe
geochemical modelling project.

\

ak with Dr. David Turner about working on the CNWRA
This will involve using the FITEQL program for
determining chemical equlllbrlum constantsg, and the PRODEFA2 /MINTEQA2 programs
- for predicting amounts of species sorbed to a solid surface in an aqueous
environment. I will begin reading the user's manuals for these as well as

Dzomback and Morel's Surface Complexation Modelling.
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I will start working with the LaFlamme and Murray data for sorption of thorium
on goethite, and the Righetto et. al. data for thorium and americium on silica
or alumina. First of all, however, I need to better understand the input files
for FITEQL and what information goes where. Below is a printout from an input
file using Tripathi's data. What the different numbers mean is written in in the
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margins. This file is used as an example because the results from this data set
are modelled successfully using MINTEQA2, as I've been told by Stephen Sassman.
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Steve's work on modelling these systems is referred to previously in this
notebook.
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That way,
still be available.
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user's guides for FITEQL.
section 6.2,

/

~The K drive used by CNWRA is currently unavailable (SYS0015).
need to copy files I m:l.ght be using onto my PC or a floppy disk if possible.

if the drive is not working,

In the future, I

at least part of the information will

I have copies of both the May '82 (version 1.2) and the October '82 (version 2.0)

The older version has listings of error messages in

which are not in the newer version.
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Wordperfect Note:
when the file is retrieved,
12cpi option.

If FITEQL or other input files get the right margin shifted
select . the F:Lle\Pr:Lnt\Select printer\Edit\courier
The FITEQL (and PRODEFA2) 1nput files cannot be used unless each
part of the numerical information for input is located with the proper spacing.
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ample: calculation of the k; value for ThOH™*?, as seen in

C:\model\thsif5\xoh2th4.cll

Th*4+H,0aThOH** +H*
logk,=-3.8874-[1(ThOH™+1(H") )] +1(Th*)]
logk,=-3.8874~[-.99+(-.11)]1+(-1.76)
logk;=-4.5474
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5 i
where:
f; is the activity coefficient of species i
A is the constant .508
. C is the constant .24 i
I is the ionic strength 0.1

Refer to the FITEQL version 2.0 user's handbook for this equation. I
The Davies equation was used to calculate the activity coefficients of species

with a charge of 6 or greater; other coefficients were taken from table 2.13 in
Dzombak and Morel's Surface Complexation Modelling.
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2 .64 80 1.841E+00 2.865E-04
3 711 S 81 1.483E+00 1.971E-03
1 -7.62 82 1.841E+00 1.672E-02
s l8.24 83 1.283E+00 9.623E-01
6 L8.49 84 2.543E+00 3.323E-03
7 8.7 8s 1.543E+00 5.1478-03
g _8.96 86 1.030E+00 2.722E-02
9 loi1e 87 1.949E+00 1.279E-03
10 ~3.38 88 1.728E+00 1.763E-03 ]
. 11 961 : as 1.575E+00 1.337E-03
12 _5.71 20 1.479E+00 2.212E-02
13 -10.04 .
11 “10.13 **%* NO COVERGENCE OF OPTIMIZATION PROCEDURE UL N——
15 -10.22
90 1.479E+00 2.213E-02
STANDARD DEVIATION OF FREE CONCENTRATION:
COMPONENT 50  RELATIVE 0.0500  ABSOLUTE  0.000E+00 ]

STANDARD DEVIATION OF TOTAL CONCENTRATION:

COMPONENT 32  RELATIVE 0.1000  ABSOLUTE  1.000E-15 : . . )/' " OPTIMIZATION PROCEDURE: PrvaL srEp
NORMAL MATRIX: SUM OF UeV* (DY/DU) + (D¥/pY) /(syrey)

~ 3206
3206 6.684E-03 r

VALURS OF ADJUSTABLE PARAMETERS AT EACH ITERATION: LOG K, T, LOG X , |
RIGHT HAND SIDE RMAL
I. V(Y): SOS/DF 3206 OF Nol FEQUATIONS: SUM OF Us (DY/DU) *¥/ (sysgy) !
—_— ]
M/\/ -3.4278 oz
ﬁ [ 5.000E+00 5.673E-02
: 1 4.000E+00 2.783E-02 INVERSE OF NORMAL - |
AR 2 3.000E+00 3.946E+00 MATRIX = COVARIANCE MATRIX: S(UV) *S (U, V) / (uey)
3 2.000E+00 2.768E-03 ) 3206 ! )
4 1.462E+00 9.1S6E-01 3206 1.496B+02 l
5 2.337E+00 3.799E-02 ¥
6 1.3317E+00 2.866E-04 SOLUTION TO NORMAL
1 1.338E+00 2.047E-03 - To xo FQUATIONS: DELTA K/K, DELTA T/T, DELTA X/x
8 1.620E+00 4.066E-02 1206
9 2.376E+00 2.602E-02 -5.128E+00
10 2.664E+00 2.177E-04
1 1.664E+00 1.428E-03 STATISTICS:
12 1.901E+00 1.120E-03
13 1.895E+00 3.121E-03 STANDARD DEVT; : s(Loa
14 4.424E-01 4.382E-03 ATION:  S(L0G K}, $(1), S(Log 1
15 1.266E+00 6.356E-03 . 3206
16 1.729E+00 7.484E-01 5.312E+00 ‘
17 2.594E+00 1.780E-04 |
18 1.594E+00 6.925E-04 . LINEAR CORRELA |
19 1.240E+00 2.279E-03 TION COEFFICIENTS: S(u,v)+s(u,v)/(s(u,u) *S(V,v)) T
20 1.818E+00 7.218E-02 3206 i
21 2.6B4E+00 4.230E-02 3206 1.000E+00 ~
22 1.684E+00 1.023E-01 !
23 9.031E-01 2.594E-03 ; ‘L

24 1.832E+00 6.281E-02

25 . 2.457E+00 9.070E-04 M Z/ /

26 1.4578+00 6.996E-01

27 1.668E+00 9.518E-04 p ‘6

. M*A/t/\ Q:)/ o ,ﬂ 6\74 /O .

28 1.682E+00 3,.833E-03
29 1.184E+00 3.375E-03
30 1.490E+00 4.657E-02
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S10Am+2 ‘
1 2 3 4 5 |
102 2l 103 |
Am(III)onSilica Righetto 91 -- -- i
- . Am=5E-10 Si=.06g/L Experimental -- .
M/ pH % sorbed pH % sorbed
. 2 0 3.9 2.9
6’&//47¢>/% Pl/ 7% 7/ K_Z //V)//)ﬂ 5//64, 4747414 N 2.25 0 4.5 11.8
/ / “/ 2.5 0 5.2 22.9
. . 2.75 0 5.6 37.3
B /d/%é / p/ M/ m«]{& ‘ — 3 0 6.2 47.4
R 3.25 0 6.4 56.8
«WM /‘ ! ¥ 3.5 0 6.7 55.8
Hoasson, s ot Comans . — 3.75 0 7.2 67.1
Sutite : : i | 4 0 7.4 68.6
e mEmane s s ' o B . 4.25 0.1 7.7 74.1
Comentrsuontih™) + te-1) Abs Error (ndioswchder;  Ic-17 P 001 =L 0y 50, (KOH1=4.7227 1 4.5 0.1 8.2 85.3
5.0, LM ccm ™ 4.75 0.3 8.8 91.2
{=0.1 M) =01 M) A=0.1 M) : _ 5 0.5 9.2 95.3
ke et e Lk, mom ) 5.25 1 9.7 96.2
CRNETS tog K, - 622 5.5 2.1 10 93.8
Log K, = 4.44
tg K v, L LogK vy Gen tog K v, P, . — . 5. 72 l;.* N g
XO-Th ;:&"" ws s2an(693) { 1is 1924957 | 1.3 : ? 6.25 26.1
XU-THORL AT | 1 +n %] 7.36 (a.90) § )62 — 6.5 50.1 h
XO-TWOH), ngssif | 1o m 162 rrrm 6.75 74.5 |
XOH-TWOH), anem | an 134 1490903) | 1L.&2 ) 7 89.4 L ;
XO-TMOR), 3634495 | 188 363 L84 626 (2.50) | 100 I ) I 7.25 95.9 I
XOU-TWOH),* w1 qsen | 162 w18 162 694 {8.37) § 184 i . 7.5 98.4 ‘
XO-TROI, ) 137 om 137 954 137 : 7. 75 99.4 !
(K21} 63 - 99.7 &
XOUTNOI) 363 as) | 1ee 36 184 639 7.71) ) 1.99 . : : !
XOH-TMOH),* A8 {3.61) | t.&2 4.1 162 707 {1.50} | 1.4 i 8. 25 99.9 i
Lo P — - | S N 8.5 99.9 \
* . : ; 8.75 100 |
N 9 100 J
il — 9.25 100 L
9.5 100 }
i 9.75 100 c |
e e e e e e o | =2 = Sy -
" val o § 41 are m ) .
| | o N2/ ' ]

V(
[( " _—"ro1amc1.5P5: Tue, 29-Mar-94 d// RIIAMCL.SP5: Tue, 29-Mar-94
(g 5% % /ZT k wﬂw g b7 & ~/€J 'é Si0Am(OH)+ $10HAm(OH) 2+ 510Am(OH) 2

3 7 8 9 10 11 12 13 14

VI1EQL /éac:é (Mfczéc/zé /m/c_ﬁ'@q/% 0> | - S - - . .

?A//// Aé W/W "/éﬂ /%&/)WQ /}/W/f &74‘7/\7 ] QPH ¥ sgrbed 2 PH % sorged ) pH %Osorbed
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ﬂ/ac/rm 4) a&wm} 7?/% ‘/7[7/’:/0@'47/ 275 0 273 0 23s 0
owrC 5%61@5 50'746@/ Lu 4 o, s S = <. 9, ~ 3.25 0 3.2 0 3.25 0
7 V4 ; 23 0 3.5 0 5 g

.75 3.75
#/m/&/c/wfn —5/26/63 g “Jr/(a i 422 8 422 8 372 8
z " : wo
N 0 4.72 0 Rt 0
0 5 0
5/29/?‘/ M M//l} //’@ e d /RVZ@% /MZ/ D&ﬁ : 5522 gé 5522 0.1 5.25 0.2
A J / 5.75 1.8 5.75 9 53 98
77& &uf;ﬂazz //M /rmw HWTERA QA are r1= .0 252 6 o M K 5.5
6.5 49.1 6.5 . =25 31.4
/gz//h) atl /—ﬁa(u/o@/ GMLZA 5/ ﬂ#rﬂ Vfd?ézc/ 6.7; 78(;? 6-7§ 78.2 6673 89%
93 7 97.4
7.25. 97.9 7.25 .
Ao sgecies woed vi o S/éW/éO7 5%90%9 ' s 9.3 s 093 o 2.3
.73 9.8 73 99.8 7.75 99.9
. 99,
/A/’p <SGt ‘74 qu 40 8522 %gg 8ézg iog 8 20 igg
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R91AMGC2.SP5: Tue,
Si0-Am(OH)3-
1 2 3
sm(IIIjonSilica Righetto 91
' Am=5E-10 Si=.06g/L
3 pH % sorbed
L 2 0
- 2.25 0
2.5 0
2.75 0
3 0
3.25 0
3.5 0
3.75 0
4 0
4,25 0
4.5 0
4.75 0
5 0.1
5.25 0.8
5.5 6.3
5.75 36.1
6 81.7
6.25 97.1
6.5 99.6
6.75 99.9
7 100
7.25 100
7.5 100
7.75 100
8 100
8.25 100
8.5 100
8.75 100
9 100
9.25 100
9.5 100
9.75 100
10 100
10.25 100
Phe—

29-Mar-94

Experimental

pH
3.9
4.5
5.2
5.6
6.2
6.4
6.7
7.2
7.4
7.7
8.2
8.8
9.2
9.7
10

4, 75

8. 75

9. 75
10
10.25

P

pH

% sorbed
2.9
11.8
22.9
37.3
47 .4
56.8
55.8
67.1
68.6
74.1
85.3
91.2
95.3
96.2
93.8
Si0H2Am(OH) 3+
11
% sorbed
0
0
0
0
0
0
0
0
0
0
0
0
0
0.1
0.5
1.7
6.2
20
48.9
78.4
93
97.9
99.3
99.8
99.9
100
100
100
100
100
100
100
100

RI1AMC2.SP5: Tue, 29-Mar.g4

SiOHAm(OH)3
7 8
pH % sorbed
2 0
2.25 0
2.5 0
2.75 0
3 0
3.25 0
3.5 0
3.75 0
4 0
4.25 0
4.5 0
4.75 0
5 0
5.25 0
5.5 0.1
5.75 . 0.7
6 3.7
6.25 16.8
6.5 50.9
6.75 83.6
7 95.9
7.25 99
7.5 99.7
7.75 99.9
8 100
8.25 100
8.5 100
8.75 100
9 100
9.25 100
9.5 100
9.75 . 100
10 100
10.25 100
R91AMC2.5P5:. Tue, 29-Mar-94
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I entered the sorption constants into WP tables today for the U(VI) and Np(V)

-y data. They are saved under C:\model\binding*.* and on a floppy disk with a
yellow label under BINDING.**. Presently, the tables are named BINDING.U** or
’ BINDING.N** with a number in the ** position. The files will be renamed later

T

_———— so that it will be possible to know which author's data is in which table from
the file name alone. j

—]

J/ /gqp/q /{M /ﬁr(\ﬂi/u,w Maé&n /ZA/(\Zf/LZc/
//L&é %2 AM’Eg

/WLWB/

Today i Eook a plot from Waite et. al. (1993) and digitized it. The data is “‘

saved on a floppy disk with a red label marked "Digitized Data" under th ‘
e. file i
name QUARTZ.PRN. The copy of the Journal article an a blow-up of the plot is F———" ‘

in a manila folder marked "Waite 93"

go‘/’/;@/%/;@% %%&-/6( It SBL.
Lwil! he M//W deth recved Jrom B sl

— W@a/”cu / 0%/ »4241,/? ﬂM/eJ je @/’//Mua.ﬂ/aﬁé
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ﬂp«.%u‘/ C = Con %/Zd/gfn r S = Wm/ﬁﬂée&/

n/%ﬂﬁ/ﬁc/éw [ ot wilfbe 3-D pith (X y z)

C’aor/cna:/(s = CC,L N ,”7% K//) Con%wza,ea/m/ﬂ; ///
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The FITEQL-generated sorption binding constants for the data from Payne, Nakayama
& Sakamoto, Righetto, Moulin, Kohler, Hsi, Tripathi, Sanchez, and Venkataramani
ol & Gupta have been entered into the Wordperfect tables.They are saved both on the
¢: drive of my PC (in C:\model\) and on a floppy disk.
| ——
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Americium (II) Sorption Binding Conslants

119

-~ -5
D Solid: gamma (y} alumina Rel Error (pH): .05 Tonic Strength {electrolyte): 0.1 M NaClO,
- e Agpt 120 milg Abs Error (pH): 0.0 Ng = 2.31 sites/nm?
\% W Data Source: Righetto et al Rel Error (radionuclide): 0.10 i
1 Concentration: {Am(II)] = Se-10 Abs Error (radionuclide):  5.0e-13 .
of/n/ 9wl as SAM Dy L wes ; 1
% T fig 2.2 pPLM ccM TLM
/ o LogK, = 678 LogK, = 6.92 LogK,
éd e é J % /M(/V(( Qaqg lieqg W/)/é s 7%0 \*/,_— Lok’ - 5.2 tog K. =90 Lok - 1025
8 Keu =
) Log Ky, = 8.11
d ‘ / 5 ) B /’_»_ LogK Vy Ok Log K Vy Ol x Log X Vy g x
/ X0-Am?* 2314 10.08 04276 2.820 11.62 04852 3118 42.27 02127
XO0-AmOH* -3.901 12.16 03654 -4.353 12.60 05216 -8.411 7706 03115 I
i
X0-Am(OH)," -11.47 14.19 05884 -11.76% 3.142 08179 -13.92 9.976 04232
; / 4 /?6/ g ay Z Mé/ /( M& W XOH-Am(OH),* 4.580 12.19 04938 4353 12.60 05216 3,617 1311 05423
7 # % L XO-Am(OH); -18.37 16.39 06791 -18.70 14.89 06017 -19.44 13.96 05737
/ l ,/z LI XOH-Am(OH)," -11.47 14.19 05884 -11.76 3.142 08179 -11.55 14.01 05468
) /) &14. M ~ . — XOl-Am(OH),* -4.580 12.19 04938 4.353 12.60 05216 -6.009 9.654 04104
) / X0-AmCO,
W .2 , : - . XOH-AmCO,*
- —_—
XOH,-Am(COy),"
XOH, Am(COy)*
N OTHER SPECIES:
mericium (I) Sorption Binding Constants
" " /"————.—
€ Solid: gamma (y) alumina Rel Error (pH): 0.05 Ionic Strength (electrolyte): 0.01 M NaClo, i T
Agi 120 nillg Abs Error (pH): 0.0 N = 2.31 sitesinn? ‘ ‘ :
Data Soum.e: Righetto et al Rel Error (radionuclide): 0.1 ! ' :
Concentration: {Am(lll)) = Se-10 M Abs Error (radionuclide): 5.0¢-13 : | . * JLs Error = S.0e”'"
fig2.t LM com T 1
C =2gL - !
g K, = 6.84 LogK, = 6.98 LogK, = 63§ —_— )
LogK_=-9.18 LogK_ =-9.06 Log K. = -10.35 ' — Az
LogKg, =-781
. Log K,, = 8.23 - :
I ——Y
Log K Vy Oirg X Log K Vy L Log K Vy Uik {
| XO-Am™* 3474% 4.802 04823 3.257 12.38 03597 1.586 32 s ¢ —
: [ . . K -1 35 02118 -
; — L b =AY Al —~ /g ¢, :
A m -3.901 12.16 03654 -3.882 11.56 03759 -7.415 19.04 02808 ” q 4 g /0 { /) :
XO-Am{OH)? -11.09 10.82 03927 -10.91* 3.428 05400 -13.19 14.01 03335 i / /
g XOH-Am{OH),* 353 | 3997 05100 3934 11.60 03736 3260 1125 03821 } (1) Sorption Binding Constanis /
' XO-Am(OH); -18.29 9.82 * 04236 -18.12 10.27 04072 -18.98 1 | A
- . 0.66 .03963 | Solid: gamma (y) alumina Re$ Error (pH): 0.05 Tonic Strength (electrolyte): 0.1 M NaCIO, |
XOH-Am(OH); -11.09 10.82 03927 1103 10.87 03922 1112 1097 03885 Ag: 120 nilg Abs Error (pH): 0.0 Ny = 2.31 sites/nm® I
h Ol + K | . Data Source: Righetto et al Rel Esror {radionuclide): 0.10 10 ppm AlLO, :
XOU,-Am{OH), -3.753 3.997 05100 -3.934 11.60 03756 -5.334 14.43 03284 ‘ Concenteation: [Am(IID)} = Se-10 M Abs Error (radionuclide): 5.0¢-13 i
X0-AmCO; i
¥ ; | fig 12 DLM ccM TLM 1———‘
XOH-AmCO,*
- LogK, = 6.78 Log X, = 6.92 LogK, = 6.29 ;
XOH,-Am(CO,)," LogK_ = -9.12 LogK_ = -9.00 LogK_ = -10.29 :
- N [ Log K¢, = -7.81 [
. XOH,-Am(COy); i Log Ky, = 8.11
OTHER SPECIES: | ’ LogK v e LogK v e LogK v, ok
aht v
= k — XO-Am** 2.801 1510 05394 3.123 11.03 06106 -2.239 69.16 03446 j
|
I X0-AmOH* -4.335 12.20 06360 4.176 13.41 06645 -7.531 1.044 03447
i
! ' - & || xo-AmOm) -11.48 16.30 07385 -11.48 15.67 07208 -13.41 6.786 05256
¥ Abs Error 2 502712 XOH-Am(OH),* 4,335 1220 06360 4.176 13.41 06645 -3.502 14.62 06941 I
|
o x [ xoAmOHy -18.65 19.91 08496 -18.78 17.78 07797 -19.43 16.26 07372 |
XOH-Am(OH),* 1148 16.30 07385 -11.48 15.67 07208 -11.47 15.44 o
A\ BWDNG A/ ;
' XOH,-Am(OH),* -4.335 12.20 06360 4.176 134 06645 -5.540 5.751 05066
R _ A
%‘0[ / | | foain,
: XOH-AnCO,*
L E relaxed ||
te n%.ux abs errers _are relarxed p— |
( é O ) ) XOH-Am(CO,)* |
’{ > / f’ I
&7 \ a o \/e = b & /:.3 Vi 1 | OTHERSPECIES: f
a//m/ cfn\n%c(,na /n MOS7Z Cases %e Vbt —
wWas v lav é 04./ MU MMMC( e S
O CLGEGANL AL . A A3 .
& e T o
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" Americium (1) Sorption Binding Constants
Mogodgntate, mononuclear compounds

i ili ] 3 ic Strength (etectrolyte): 0.01 M NaClO,
lid: hous silica Rel Error (pH): 0.05 Tonic h
io,‘: l‘;;“ r::’];g Abs Ecror {(pH): 0.0 Ny = 2.31 sites/am®
Data Source: Moulin: et al 92 Rel Error (r:dionucli_d:): 0.10
Concentration: [Am(TI)] = le-8 M Abs Error (radionuclide): 1.0e-11
fig 2.1 bLM CCM TIM
modelled using pyro-$i0; Lok, = 5
io: LogK, = LogK, = NN
masewalume rato: LogK. = 116 Log K. = -7.05 Log K = 485
/100mL - b
Log K,, = 4.56
Log K Vy gk Log K Vy ik Log K Vy Tiog &
XO-Am** -3.023 7.073 05352 -2.959 6.345 05199 -5.330 26.90 02730
X0-AmOH* -1.514 10.61 0102 -7.480 10.5% 07006 -10.80 17.56 03726
X0-Am(OH),* -11.94 10.78 08409 -11.94 10.78 08270 -16.96 14.58 06456
XOH-Am(OH),* -7.514 10.61 0102 -7.480 10.59 07006 -5.825 16.25 08435
XO-Am(OH), -21.93 20.54 1497 -22.20 20.54 1500 -23.09 16.38 08693
XOH-Am(CH),” -11.94 10.78 08409 -11.94 10.78 08270 -14.46 16.32 08568
XOH,-Am(OH),* -1.514 10.61 0102 -7.480 10.59 07006 -8.322 14.39 06329
- 05995 -15.06 40.14 03647
X0-AmCO;* -10.41 21.56 06129 12.37 21.40 a
XOH-AmCO,*
XOH,-Am(CO;);" -8.885 24.26 05797 -8.885 24.26 06030 -8.352 34.32 06132
XOH,-Am(CO)™ -21.78 44.74 08544 -22.32 44.80 08545 -8.434 1427 09726
OTHER SPECIES:
I‘i %
Americium (HI) Sorption Binding Co:tshn's
il 3 Tonic Strength (electrolyte): 0.1 M NaCIO,
id: I Rel Error (pH): 0.05 y
sﬂzlrldl;;“ :ll;l;:““s e Abs Error (pH): 0.0 Ny = 2.3 sites/nm®
Data Source: Moutin et al 92 Rel Error (ndifmnchde): .10
Concentration: [Am(IID} = le-8 M Abs Error (radionuclide): 1.0e-11
fig22 DLM CCM TLM
modelled using pyro-Si0; LogK, = LogK, = 79 R
LogK_ = -1.10 LogK_=-4.79
- Log K, = 622
Log K = 4.44
Log K Vy Tk Log K Vy gk Log K Vy Oigx
X0-Am** -3.411 10.89 06921 -3.418 10.30 06937 -5.945 12.16 06140
XO-AmOH* <7434 16.42 07112 -7.433 16.40 07112 -8.896 16.17 06879
XO-Am(OH)," -11.56 16.62 08547 -11.56 16.61 08546 -11.87 16.58 07866
XOH-Am(CH),* -7.434 16.42 07112 <1433 16.40 07112 -8.166 16.62 08348
XO-Am(OH), -21.04 15.93 1205 -21.07 15.93 1206 -4.85 16.62 08926
XOR-Am(OH)," -11.56 16.62 08547 -11.56 16.61 08546 -11.51 16.62 09789
XOH,-Am(OH)y* -7.434 16.42 07112 -1.433 16.40 07112 -8.529 16.49 05643
X0-AmCO;" -10.03 33.23 06032 -10.03 33.22 06032 -10.35 33.12 05309
XOH-AmCO,*
XOH,-Am(CQy)," -8.510 36.23 05908 -8.510 36.24 05908 -8.096 36.28 06596
XOH,-Am(COy),* -21.49 38.66 07976 -21.55 38.65 08008 -18.58 38.80 08122
OTHER SPECIES:

121 |

2.0 e

"
. A
— L ’\/ {\’ Aaericium (1) Sorption Binding Constants
—1 Solid: afpha-alumina (cc ALO,) Re! Error (pH): 0.05 Tonic Strength (etectrolyte): 0.01 M NaCiO,
Ag: 12 m¥g Abs Error (pH): 0.0 Ny = 2.31 sites/nm?
Data Source: Moulin et al 92 Rel Error (radionuctide): 0.10 Cs=10g/L
Concenteation: [Am(I)] = le-8 M Abs Ereor {radionuclide): 1.0e-11
fig .1 DLM CCM TLM
mass to vol ratio 1g/100
oy Log K, = 828 Log K, = 9.08 LogK, = 675
log pCO, = 3.5 atm LogK_ = -9.68 Log K_ = -8.32 LogK_ = -10.75
Log K¢, = -7.73
Log K,, = 10.02
LogK Vy Tirgk Log K Vy LY Log K Vy 0oy 06036 K
—
X0-Am'* 2.586 13.51 1196 2,964 13.52 1223 -3.970 29.63 03424
XO-AmOH* -6.032 13.52 1217 -5.538 13.53 1229 -8.820 8.857 06041
X0-Am(OH),” -9.290 9.821 09487 -9.125 9.833 08594 -13.47 9.779 07254
XOH-Am{OH),* -6.032 13.52 1217 -5.538 13.53 .1229 -6.123 13.53 1233
~ XO-Am(OH), -16.41 9.840 .1083 -17.41 9.835 08823 -18.12 9.834 08749 :
XOH-Am(OH);” -9.290 9.821 09487 -9.125 9.833 08594 -9.739 9.832 08570 }
—\$— XOH,-Am(OH),* -6.032 13.52 1217 -5.538 13.53 .1229 -5.088 9.760 07009 '
X0-AmCO," -7.765 19.68 06697 -7.601 19.67 06067 -12.09 19.54 05122 '
—_— XOH-AmCO,* ) I
XOH,-Am{CO,);° -6.241 20.19 06649 -6.077 20.17 06016 -2.958 20.19 07047 J
|
XOH,-Am(COy)," -19.95 20.37 08574 -22.74 38.81 07519 -10.73 20.37 09550 [
-
OTHER SPECIES:
e
i
i
—
r
Americium (HI) Sorption Binding Constants
Monodgamte, mononuclear compounds
pranl |
Y, So fpha alumina (« ALOy) Rel Error (pH): 0.05 Tonic Strength (electrolyte): 0.1 M NaC10, 1
Ag: 12mifg Abs Error (pH): 0.0 Ng = 2.31 sites/nm® “
Data Source: Moulin et al 92 Rel Error (radionuclide): 0.10
C ion: [Am(ID)] = (e-8 M Abs Error (radionuclide): 1.0e-11 . ——
i
fig 1.2 DLM ccM TLM i
mass to volume ratio |
12/100mL LogK, = 8.22 Log K, = 9.08 LogK, = 6.69 I
fog BCO, = -3.5 atm LogK_ =-9.62 LogK_ = -832 Log K_ = -10.69 ;
Log Ko, = 173 :
. Log K,, = 9.90 i
[
Log K Vy Tigx Log K Vy Tiog & Log K Vy Igx !
P
XO0-Am** 1.605 14.93 06832 2.741 16.10 08200 -5.330 26.90 02730 ‘
XO0-AmOH* -6.558 15.99 08035 -5.742 16.22 08419 -10.80 17.56 03726 |
XO-Am(OH),” -14.67 16.56 09061 -14.22 16.33 08587 -16.96 14.58 06456
XOH-Am(OH),* -6.558 I5.99~ 08035 -5.742 16.22 08419 -5.825 16.25 08435
m(OH),
XO-Am(O11); -22.75 16.9%0 09980 -2.70 16.43 08770 -23.09 16.38 08693 :
XOII«/\m(OH)’,“ -14,67 16.56 09061 -14.22 16.33 08587 -14.46 16.32 08568 l————
XOH,-Am(OH),* -6.558 15.99 08035 -5.742 16.22 08419 -8.322 14.39 06329 ‘
! X0-AmCO;," -12.91* 28.99 05794 -12.45 31.40 105328 -15.10 40.16 03633 I
| XOH-AmCQ,* ~11.05 45.95 04694 -10.57 45,52 04305 -8.352 34.32 06010 !
XOH,-Am(CO,,
b XOHy-Am(COy);* -25.40 49.97 04923 -25.58 61.34 03742 -8.434 142.7 09726
OTHER SPECIES:
e U
- —
€ AlsError €0y cods)

PR, oyl |
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tunium (V) Sorption Binding Constants

123

AMCéfM—(ﬂg*

| spossihle.
M%wv—e«zd(,l/w.a:, a s

|\\] /’——%‘ Salid: Kaofinite Rel Error (pH): 0.05 Tonic Strength (electrolyie): 0.1 M NaClO, ‘
Americium (I) Sorption Binding Constants Ag: 11 mig Abs Error (pH):0.0 Ng = 2.31 sites/nm? |
> Data Source: Kohter 92 Re! Error (radionuclide): 0.10 SgiL } i
. Ci ion: [Np(V)] = 1.25¢-7 M Abs Ervor (radionuctide): 1.2e-10 \
Solid: sili . ; !
‘ i 73 1;:151!3;::;%;:*)) * e Stength (eectolye): 0.1 M NaCIO, Fig 3 DLM - alpha ALO, values ccM LM !
g . : = ites/nm? . i
Data Source: Righetto 91 Rel Error (radinnuclide): 0,10 12 o AIOH & SioH ‘ ,
. : 0. /L, i = : - = i
Concentration: b = 5.0 % 10°° M Pk iaseri e 202 g/L, 0.020 mol/L, 1200 ppm SiO,, [XOH]=8.06e-4 | (one input file, ext TKO) :-zg Ié - 392622 }_ﬁ: 5 : ?s.gsz LL:: llg. i
no CO, DLM Log K, i
Tig § ccM ) TLM Log Ka, ;,
I
Log K. - - LogK, = - Py " — Log K Yy e Log K Yy S LogK vy g 1
EK_=-T.10 LogK_ = -7;05 ; 4.79 XO-NpO;” -4.4983 19.54 1.264 -3.484 19.94 6580 -2.418 10.35 04805 !
C = 10 Fim Log Koy = -6.22 |
LogK,, = 4.44 . — XOH-NpO,* 4.298 6.923 1325 5243 13.84 1030 3.018 24.72 03327
Log K Yy Iugx Log K Vy gk Log K vy Surex XO-NpO,0H' « * - '
XO-Am?* 2.872 2190 04680 -2.835 21.14 04574 -5.656%¢ 31.90 04857 § XOH-NpO,0H" 4.498 19.54° 1.264 -3.484 19.94 6580 -3.230 19.94 4425
.| o R — .
- || X0-AmoH* -9.844 2934 07665 9.787 2930 07673 1078 2782 0g542 XOH,-Np0,0H* 4.298 6.923 1325 5.243 13.84 1030 3.197 16.12 L1012 :
X0-Am(OH);" -15.76+ 1637 + | .09%01 -15.77°NC | 16.25 09806 -15.15 29.77 07800 XOH,-NpO,CO;" ; b
XOHU-Am(OH),* -9.844 29.34 07665 -9.787 29.30 07673 -12.17 30.86 08382 XOH,-NpO(CO,)> :
z . i
XO-Am(OH); -19.25 36.13 1032 -19.28 36.16 1039 -19.31 31.40 08870 | XOH,NpOACOy,* : il
XOH-Am(OH)y -15.76+ 1637 | ovss | asme | as 0862 | 15820 +nC | 2,095 o~ I S — N
XOH,-Am(OH),* 0844 29.34 07665 o787 293 or673 Leseene | Lese o0 2(X0)-NpOy -8.568 2.12 1.542 7.450 21.58 1.545 2382 9.449 07034
XO-AmCO, —y
XOI-AmCO,* :
XOI-Am(COy)," |
s H
XOH,Am(CO)*
OTIIER SPECIES: *: AbsErr | =Se12 NC : no **: Abs Ere | =le-12 ++: AbsEar | =Se.11 _ !
convergence N * 76 &= ‘/“'/J Yy - w’? > ® po wv‘ﬁr'«-tl._ ‘
HErw Brm sy b ’ 3
‘_s . 1 & A=y Erm ey
ANBWDIWE Ml
: .
)
A { Neptunium (V) Sorption Binding Constants
U/ Mogpdefiiate, mononuclear compounds
: :\- - sotia: kaotinite Rel Error (pH): 0.05 Tonic Strength (electrolyte): 0.1 M NaClO,
Ay 11 mig Abs Ercar (pH): 0.0 Ny = 2,31 sites/nm?
Data Source: Kohler 92 Rel Error (radionuctide): 0.10 5g/L
A/ (V ) —2} ﬁ% .% % [é wj / 7§ . Concentration:{Np(V)] = 1.25¢-7 M Abs Error (sadionuclide): Se-11
4 ﬂ Cd *&( W w ; d/ m L Fig3 DLM - pyroSiO, values CCM TLM
(F————— )
/ : 4 . i AIOH & SIOH T —
(one input fite, ext TKO) Log K, = L 8 R
i LogK_ = -7.10 LogK_ = -7.05 LogK_ =
4 Ml M C& / Log Koy = -4.79
é//f//?i/ Log Ky, = -6.22
w //[e ue,;()/ :§mu ’/{5 e merat Lu ,é % LI e e . 2L
4
fj———————————— || x0-NpO;’ 2412 19.54 03949 -2.824 19.94 04025 3811 10.35 06268
4/ 0 /4/ .S a &d W [ [ xonnpo,e 4.425 6.923 04500 4511 13.84 05998 6.333 24.72 1481
bt / 6»44 7 w e €4 , - . . -
f 0%1/{ "& / / % XOH-NpO,0H" 2912 19.54" 03949 2.824 19.94 04025 2651 19.94 03823
[ 4% M in it n /l/ <+ /{j 2 al L _'5 XOl1NpO,0H* 4425 6913 o500 | 450 13.84 05998 2455 16.12 06515
/ M 144) XOH,-NpO,CO;"
I e L( XOHNpOCO
(. V4 7% uq‘ o 5 /91 S & 25 B
,) XOH,-NpO,(CO,),*
/ " ,() 3 57\,&, me S5 »Z{ wag we;a/ /,4 Y14, /5/ 17 OTHLR SPECILS:
/ 2 [ [ xonNpo; -5.896 22.12 03481 5972 21.58 03363 -4.134 9.449 03909
C ) S
g 5 (A4 ( ca
V‘G./W //) Z—- T l/ AM-J %'C '\‘a J’L\'VL(' JPM‘ t e ML A no e e
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T SR |
\‘\‘i Neptunivm (V) Sorption Binding Constants ‘
' o |
P : ' -
l N - __l__ Solid: hematite Rel Error (phl): 0.03 Tonic Streagth (electrolyte): 0.005 M NaClO,
N : Ay 40 il Abs Error (pH): 0.0 5 = 2.31 sites/nm?
-} Neptunium (V) Sorption Binding Constants - Dala Source: Kohier Rel Error (radionuctide): 0.1 g/l
o C:P ’ g il Concenteation: [NpOY)L 1.2 TM Abs Ertor (radivnuclide): 1.0c10
A ! - -
1 ¥ e ! T g 2. ccM TLM
~ [ Py Soll'd.l lkaullmw Rel Error (pH): 0.05 Tonic Strength (electrotyte): 0.1 M NaClO, \_\ fﬁé.zﬁ e
; ‘( (‘7 Agi L mig Abs Error (pH): 0.0 Ny = 2.3 sites/nm? : Log K, = 8.41 LogK, = 1143 LogK, = 4.95
é Data Sonn:.e: Kohter 92 Rel Error (radionuclide): 0.1 SgiL Log K_ = -10.91 Log K_ = -6.68 logK_=-10.85
1 c INp(V)] = 1.25¢-7M Abs Error (radionuclide): 1.2e-11 |1 - - Log Kp, = -5.
= Lo Ka, = 12,10
Fig. 3 DLM - AIOH only CCM - SiOH only TLM - AIOH only ¢
Log v Log K v . Log K \% oL
Log K, =6.78 Log K, =-6.94 LogK, = 6.69 Log K ¥ Txk oy v LT3 B v g K
Log K_ =-9.12 (dela-AL,0,) Log K_ =-7.05 (py Si0) LogK_ = -10.69 R XO-NpO;? 3411 17.83 03085 -.9546 2426 03125 5412 77.61 0877
Log Ke, = +1.73 |
Log K,, = 9.90 (alpha ALO, XOI1-Np0,* 5039 47.49 03495 7.874 29.77 03177 3.089 78.12 09112
Log K Vv L Log K vy Oieg LogK vy trex R XO-NpO,OIl 12,08 5.498 03508 9744 19.47 03115 -10.50 22.10 03142 |
XO0-NpO;* 3.697 19.91 03663 3.365 18.49 03456. -5.359 53.23 02587 ’ XOI1-NpO,0H" 3411 17.83 03085 -9307 24.29 03125 -1.956 2537 03134
XOH-NpO,;* 3.984 16.11 03030 2.865 2363 02260 3.198 5835 P ;_\ﬁ/’——— || xou,-Npo,0H* 5.039 47.49 03495 781 29.77 o037 6499 9.318 04396
X0-NpO,0H° 1139 .59 04197 9818 100 04264 -11.89 2008 03129 : KO, NpO,CO?
XOH-Np0,0H" -3.697 19.91° 03663 3,365 18.49 03456 3.209 1951 03632 — r,’-——— F— {| XOH,-NpOLCO,)*
XOH,-NpO,0H* 3.984 16.11 03030 2815 23.63 02260 5.482 18.81 03562 XOiNpOLCO).
XOH,-Np0,CO; ! : OTHIR SPECIES:
XOH,-NpO,(COy),* ;—N 2XOINpU,; 8.037 5.062 03705 -3.188 17.57 03118 -8.361 76.75 07669
XOH, NpO(CO,),* |
I R
) OTHER SPECIES: F\i
: |
2X0)NpO; -7.645 23.93 04247 -5.139 2285 09116 -9.651 45.83 02496 !
N —
I
| 3
| BOUNG . A)S
‘ K
S b/20/7#14£L ‘
P 7 7 [ . N I
Neptunium (V) Sorpiion Binding Constants
ANBiwnE, N3 | ey ,//"
I LA
: / 4 Solid: hematite Rel Error (pH): 0.05 Tonic Strength (electrolyte): 0.05 M NaCIO,
— / Ag: 40 mg Abs Error (pH): 0.0 Ng = 2.31 sites/nm?
Data Source: Kohler Rel Ersor (radionucli . 18/l
Concentration: [Np(V)] = 1.2e-7M Abs Error (radionuclide): [.0¢-10 .
.. Neptunium (V) Sorption Binding Constants | Fig2.3 DLM CCM TLM
ot : I, 0.05M
- ) / //’7 4/7/7 / | . LogK, = 837 LogK, = 1139 Log K,
l 3 | Sotid-—Teiatite Ret Error (pH): 0.05 Tonic Strength (clectrolyte): 0.005 M NaClO, Log K_ = -10.87 LogK_ = -6.64 Log K_
[ o 40 g Abs Error (gH): 0.0 Ny = 231 siesinm? \ . Log Ko,
Data Source: Kohler Rel Error (radi?nuclifie): 0.1 1g/L | Log Ky, = 12.02
Concentration: [Np(V)] = 1.2¢7 M Abs Error (radionuclide): 1.0e-10 | Log K v, e LogK v e Log K v e
. C TLM
g:so 251M DLM ™ “ XO-NpO;* -3.046 14.15 03187 -6.030 13.62 02887 had
" : LogK, = 843 Log K, = 11.45 LogK, = 4.97 |
o Lo: K =-1093 LogK = -670 LogK_ = -1;).;;/ ‘ . XOH-NpO,* 5.360 21.30 02561 8.214 14.46 02780 -
- Log Key - i g . R R ;
" Log Kg = 12.14 | ) XO-NpO,0H 11.55 17.38 04063 . 9.507 13.41 02961 1
XOH-NpO,0H" 3,46 14.15 03187 -6.030 13.62 02887 -.9642 13.68 028
R LagK vy gk Log K Vy Tk Log K Vv Tk ‘ i Py 65 }
v XOH,-NpO,0H* 5.360 21.30 02561 . "
I XO-NpO; -3.485 20.16 02933 -9189 22.86 02947 5.534 73.65 06462 - ; . o o,co
X - NpO,CO”
Lo XOH-NpO,* 5210 38.53 03160 e 2.950 74.84 07138 | I ROR RO
" i NpO, (€O~
. XO-NpO,OH- 1231 9.281 03106 . -1078 21.38 02968 ; XOH, NpOCOY ‘
NpO,(CO,))
XOH-NpO,0H° -3.485 20.16 02933 -.9289 22.86 02947 2222 23.55 02052 ! p—
[ :
XOH,-NpO,0H* 5210 38.53 03160 7.911 26.54 02981 6.341 26.60 103005 i 3 py— o e o ; - ;
| ) 7. . . i
XOH,-NpO,CO; ‘__—_______4 |
XOH,-Np0,(CO* : i
XOH,-NpOLCOy)* i |
OTHER SPECIES: . I |
! I
2(XO)NPO,” -8.355 's.160 03200 d -8.734 7.166 05676 ~ |
: |
] R r
\ NE
) : 7 0 -
| Cons 2 o
- = ] Y/ (de et o PPP222P27F7T #n .
* Z nachinis s-‘\a:;em Brroe g ‘ 1 i / ~ — * # 7/
r K 1TER =31, c‘,rg‘;— CX=-}$?’§'::’?;?>I |
vets col 7 = 70507 G !
%« * vem z R K
« ) I ' ”17/ j
N
| i
Al i . . _




Neptunium (V) Sorption Hinding Constaats
M

Solid: hematite

WMQM—"MM :

“VALUES OF ADJUSTABLE PARAMETERS AT EACH ITERATION: LOG K, T, LOG X

I v(Y): SOS/DF 3206

)] 6.500E+00 6.928E+01 i

1 7.243E+00 . ) . forence) |
NDP error - divide by zero (See Section 4.2.1 in Lahey Programmer's Refe i

in simg . i |
Called by solvex —_— |
Called by fiteql2 i

ILL_.,‘«} Skey o, H2AMo 2], 02 Y ZQ . ‘

Conceratio

n: IND(VY = 1.2¢7 M

Rel Error (pH): 0.05
Abs Error (pH): 0.0
Rel Error (radionuclide): 0.10

g/l

s = 2.3 sitesfum?

I
hmic Strength (electrolyte): 0.1 M NaClO, “ /___‘/)\:,_V\/ I V(Y): SOS/DF 3203 ‘
i

. . ]
/VALUES OF ADJUSTABLE PARAMETERS AT EACH ITERATION: LOG K, T, LOG X }

I . Reference) in solvex |
LogK_ =-10.79

|
0 -5.000E+00 . i
e "_\ Invalid argument value for LOGL0 function

(See Section 11.2 in Lahey Language |

Called by fiteql2 |
5.35 }_\ I

XOI, NpOLCO )¢
OTHER SPECIS:

AUXOINPO, ~1.074 7.354 07215
P——
- ]

{4442

T4 — — lAs 5 cecn £ ovpo 29 » AL—E._/:LE

Abs Error (radionuetide): 1.0¢-10
Fig 2.4 DLM CCM
Log K, = 835 Log K, = 10.37 Log K, = 4.89 |
LogK_ = .10.85 LogK_ = -6.62
— 12.20
Log K vy Oign Log K vy Gk Log K v,
XO-NpOy" -2.827 03814 04746 -.5261 2.294 104232 *
_ ] el A
XON-NpO,* . 5.325 1236 03635 8.254 4.048 (084 *
—_— - | 2 ] P
XO-NpO,0H -11.12 3.644 06245 -9.309 1155 4381 *
—— SO
XOH-NpO,011° -2.827 03814 04746 -.5261 2.294 04232 *
P— | ] |
XOH,-NpO,0H * 5.325 12.36 03636 8.254 4.048 04084 i
P— . Y
XOH,NpO,CO,*
\\kﬁ.\\\\‘_ |
XOl-Np0(CO,)2
] —t— 1 ]

. Neptunium (V) Sorption Binding Constants
| )

I V(Y): SOS/DF “ 3202

0 -5.000E+00
NDP error - arithmetic
Reference) in surfx
Called by solvex
Called by fiteql2

-
T
EREEE—— | Solid: gamina (y) alemina Rel Error (pH): 0.05 Tonic Strength ( ctrolyte): .01 M NaClO,
- 4 A Ag 120 mig Abs Error (pH): 0.0 N = 2.31 siles/mm?
] _x; Data Source: Righetto et al Rel Brror (radionuclide): 0.(0 _
i . Copeentration: {Np(V)} = le-14 M Abs Brror (radionuclide): 1.0e-17 |
{ oy |
S ! ( fig 1.3 bLM ceM LM i
C =2l i
LogK, = 6.78 LogK, = 692 LogK, = 6.29 !
Log K_ = -0.12 LogK_ = -9.00 LogK_ = -10.29 )
Log Ky, = -T.81 i
Log Ky, = 8.11 ——_—
Log K Vy Opx Log K Vy gk Log K Vy Ok
XO-NpO;* -3.540 009068 1388 -3.564 05874 1381 x
)((7H-N|H')2 N * 4.489 LOD4URE L2006 X
X0-NpO,0H . x x
XOI1-NpO,0H" 23,540 09076 L1388 -3.564 005874 (1381 x
XOll, Npo,OH * 4.489 004988 2993 x

X
VALUES OF ADJUSTABLE PARAMETERS AT EACH ITERATION: LOG X, T, LOG X ’

i

{

|

|

—_—
overflow (See Section 4.2.1 in Lahey Programmer'sg : ’

X0, NpO,Cop

XOU,-Np0y(CO,);!

XON, NpO(

OTHER SPE

(XO)NpO, . x
e N ;

o convergence X no convergence

| abs err = le-16 abs err = le-15

;

! |
| !
‘Q—J—W\ v
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Neptunium (V) Sorption Binding Constants

Neptunium (V) Sorption Binding Canstants

'Sn/nal. magnetite Rel Error (pH): 0.05 Tonic Strength (electrolyte): 0.1 M NaNO, ) I
Agp S mifg Abs Error (pH): 0.0 Ng = 2.31 sites/nm? !
Data Source: Nakayama & Sakamoto 91 Re! Error {radjonuctide): 0.10
Ceoncentration: [Np(V)| = 6e-6 M Abs Error (radionuclide): 1.0¢-9
fig 3.3 DLM CCM TLM
mass to valume rutio 1 g/t

Log K, = 6.61 Log X, = 6.26 Log K,
LogK_ = -6.26 LogK_ = -7.32 LogK_
Log Ky =
Log Knn
Log K Vy Ty k Log K Yy Tig K Log K Vy Uig &
XO-NpO,* -3.503 53.02 102037 -4.065 49.09 02017 -2.302 40.24 01448
XOH-NpO,* 3.387 55.46 02230 3.297 43.18 02215 4.905 37.61 02815
X0-NpO,OH -10.52 53.36 02163 -11.25 52.37 02255 -8.926 33.66 03258
XOH -NpO e -1.503 530 02037 4.065 49.09 o02m7 -3:742 49.46 02022
S | XOH,-NpO,OH " 3.387 55.46 42230 3.297 4318 02215 4.363 31.85 03114 t
|
XOH,-NpO,COy i
XOH,-NpO,(COy),! ;
f
XOH, NpOLCO
OTHER SPECIES:
2(XO)NpO, -4.778 52.19 02400 -6.140 50.40 02478 -2.859 34.46 02995
i
|
i
I
g |
|

" DINDMIG

Neptuniwm (V) Sorption Binding Constants

A

Solid: nat biotite
(K(Mg,Fe),AlSi,0,,(0H),)
Ag: 8 mbig

Data Source: NaKayama & Sukumoto 91

Rel Error (pH): 0.05

Abs Brror (pH): 0.0

Rel Error (radionuclide): 0.10
Abs Error {rdivnuclide): 1.0¢-9

lonic Strength (electrolyle): 0.1 M NaNO,
Ng = 2.31 sites/am?

A

i
w Q: /?4 ?/ Salid: natl. goethite Rel Error (pH): 0.05 Tonic Strength (clectralyte): 0.1 M NaNO, i
{ 4,-_5.0 mig Abs Error (pH): 00 Ny = 2.31 sites/nm* ;
i Data Source: Nakayama & Sakamoto 91 Rel Brror (radionuclide): 0.10
! Concemration: [Np(V)] = 6ic-6 M Abs Error (radionuclide): 6¢c-9 |
= fig 3.1 DLM ccM R WM |
asstvolume ratio 1g/L -
N mass/volume ratio 1g) LogK. = 7.24 LogK, = 6.47 Log K, ‘
. Log K_ = -9.06 Lag K_ = -9.03 Log K_ .
S Log Ky = -T.64
N Log Ky, — £.56
° LogK vy ok Log K vy ek LogK vy Ok
XO-NpO,® -3.082 13.85 02637 3,139 12.80 02576 -5.314 78.62 02906
XOU-NpO,' 4.525 01041 6025 4.157 2.943 02074 2315 84.16 03808
X0-NpO,0H’ -10.90 20.52 03151 -10.46 19.98 03134 -10.67 9.472 02887
XOH-NpO,ol” -3.082 13.85 02637 3139 12.80 02576 -2.984 12.43 02548
XOH,-NpO,OH* 4.661 5.012 02141 4.157 2.943 02074 5.093 6.789 02694
XOH,NpO,COy
XOH,-NpO,(COy)}
. XOH, NpO,(CO)*
OTHLR SPECHES:
AXOINPO,’ 7042 21.23 13284 -6.657 20.29 03229 -R.901 66.06 12399
i
, 0%
|
G312 LA
[} { . . :
Neptusium (V) Sorptivn Binding Constants
"(. al. hematite Rel Error (pH): 0.05 fonic Strengtl ( rolyie): 0.1 M NaNO,
0 nirg Abs Error (pH): 0.0 N = 2.31 sites/nm?
Saurce: Nakayama & Rel Error (madionuelide): 0.10
L ion: [Np{V)] = 6e-6 M Abs Error (cdionchide): 1.0e-9
fg3.2 DLM ccM TLM
trass o volume ftio 1 g/l
Log K, = 8.35 LogK, = 1537 Log K, = 4.89
Log K_ = -10.85 Log K_ = -6.62 Log K_ = -10.79
. LogK, - §75
LopK, L194
Log¥ Vv Ty x Log K Vy L LogK Vy Gk
i XO-NpO;® 4174 55.54 02015 *NC *NC
o XOH-Npo,* 5.734 41.27 02243 - “
X0-NpO,0H -13.31 56.87 03371 » “
B XOH-NpO,0H" 4174 55.54 2015 . n
XOH,-Np0,0H" 5.734 41.27 02243 " 2
XOH, NpO,CO;
. XOH,-NpO,(CO,))?
L XOH, NpOCO
N
o OTHER SPECILS:
i
. UXOINO,” -7.830 55.63 04486 . o
.
by
Lo
[
i
7 |
i X MNC: o me con v Ce [
Y . IO i

Sam e errers .

seemiin N7 Fd files

S ee Aé‘) /|26 - /27/%4& I'bﬂ/-c;afré /M
Hoee o N7 Able * errors, /

Concentration: [Np(V)] = 6¢-6 M
fig 3.4 DLM (a-ALOY) ccM TLM
=1 -
LogK, Lug K, = 9.08 Log K, = 6.69
LogK_ LogK_ = -4.32 Log K_ = -10.69
Log Koy = -1.73
Lug Ko = 9.90
LogK vy Gk Log K vy Gk LogK vy Gk
XO-NpO,” SiOH -4.252 39.72 i 03627 -4.210 40.32 04220 -3.109 40.09 04407
AIOH -3.695 04393 -2.887 07324 -2984 05358
XOH-NpQ," SiOH 2.861 44.42 06008 3.097 36.99 04052 1.113 41.67 04387
AlOH 4.148 0341 4.791 04147 4.250 03143
XO- SiOH -11.58 43.67 02549 *NC *NC
NpO,OH
AIOH -12.39 1662
XOH- SiOH -4.252 39.72 03627 -4.210 40.32 04219 -4.243 41.37 05159
NpO,OH® ’ ’
AlOH -3.695 04393 -2.888 07325 -2.446 L1004
XOH,- SiOH 2.861 4442 06008 3.097 36.99 03052 4619 40.10 05492 '
NpO,OH* ) o
AIOH 4.148 03401 4.9 04147 2.5718 04964
XOH,-Np0O,CO;*
XOHNpOLCOF ]
XOHTN[IQ,(CO,),‘-Z |
Ke weem recgen <o [
o Abs evqo1= 6.oe 977 / MR I%m;(,
)4 [[
OTHER SPECIES: 7
2{XO)Np), SiOH -6.339 39.50 01742 -6.288 40.9%0 03257 -2.522 34.08 04561
AIOH -6.001 09952 -3.973 1680 3.002 1027

i

ﬁ

A

,uzz&:Z
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Neptunium (V) Sorption Binding Constants

KkNDPecror = T

CanVClzC/“-‘-L-

Solid: syn hematite Rel Error (pH): 0.05 Tonic Strength (nlcclzmlyn:): 0.1 M NaNQ,
i 0 Ac 59 /g (FROM THE ARTICLE) Abs Error (pH): 0.0 N = 2.31 sites/mn
y/a" jonuctide): 0.10
1 & Data Sourge: Nakayama & Sakamoto 91 Re! Brror (mdx‘ d
/ o INp(V)] = 6e6 M Abs Error (radiomuclide): 1.0c-9
lig 1.5 DLM ccM TLM
LogK, = 8.35 LogK, = 11.37 LogK.
Log K_ = -i0.85 LogK_ = -6.62 Log K
- Log Keu
Log Kp
Log K vy Oteg Log K vy G Log K Vy gk
XO-NpOy® -4.753 38.62 02581 -2.110 37.01 02541 -3.051 54.59 01585
XOH-NpO,* 4.772 26.36 01870 6.941 3d.44 02428 5.545 59.92 02081
XO-Npo,0H -14.27 46.78 03346 11,14 39.09 02678 NC*
XOH-NpO,0H" -4.753 38.62 02581 2,110 37.01 02543 2,168 36.83 02536
X011, Npo,0Il’ 472 26.36 MRT0 6.941 34.44 428 Ne H
XOH,-NpO,CO,"
XOH,"NpOy(COu) I
XOH;-NpO,(COy)," B 3
OTHER SPICIES: :
_ . . 4
2XO)NpO, -10.39 46.85 03431 -4.618 38.95 02730 -a.917 49.17 02040
28 )
& WOP erTor - il /)a/O} e wo YE

& J¢ ‘7‘/%’

[ | .
Neptunium (V) Somqtion Binding Constants
Solid: syt wagnetite Rel Breor (pH): 0.08 lonic Strengih @electrolytey: U0 M NaNO,
,\’?‘5.0 milg Abs Error (pH): 0.0 Ny = 2.31 sites/nm?
Source: Nakayama et al 91 Rel Brror (radionuclide) 0.10
§-| Concentration: INp(V)) = 6e-6 M Abs Error (radionuclide): 1.0c-9
- fig 3.6 DLM CCM TLM
Log K, = 6.61 LogK, = 6.26 LogK, = 4.59
LogK_ = -6.26 LogK_ = -7.32 LogK_ = -8.59
Log Ky 5.47
Log Ky, = 7.73
LogK Vy Ol k Log K Vy Tig k Log X Vy L
XO-NpOy? <3371 47.68 01964 -3.924 47.93 02034 -2.271 33.70 .01393
I XOH-NpO,* 3.497 44.43 02006 3.448 35.16 02056 4.808 42.30 102842
X0-NpO,0H" -10.38 56.06 102299 -11.09 54.42 02370 -8.732 23.03 03145
- XOH-NpO,0H* <3371 47.68 01964 -3.924 47.93 02034 -3.599 48.94 02055
XOH,-NpO,0H* 3.497 44.43 02006 3.448 35.16 02056 4.547 2127 03036
XOH,-Np0,CO,"
XOH,-NpO,(CO,),* ’
XOH,-NpO{CO,),¢ ’
I || orHEr speciEs: ;
2(XO)NpO, -4.602 48.60 02352 -5.947 50.19 02530 -2.861 31.36 02935 [
I |
2
BwDING. M1y
Neptunium (V) Sorption Binding Constants
|
S Wii Solid: Iepidocrocite (gamma-AICOH) Rel Error (pH): 0.05 lonic Strength {electrolyie): 0.1 M NaNO, i
l/ L Agp: 175 mig Abs Error (pH): 0.0 N; = 2.31 sites/nm? !
7 7~ Data Source: Nakayama et al 91 Rel Error (radionuclide): 0.10 ¢
/ L [ jon: [Np(V)] = 6e-6 M Abs Ervor (radionuclide): 1.0e-9 l
fig 4.1 DLM (-ALO; values) ceM TLM i
ass o valume ratio 1 g/L \
NOTE: lep's formula is
o LogK, = 8.2 LogK, = 6.69
taken from the article Log K 9.62 Log K_ = -10.69
graph, NOT from the text - Log Koy = 113
where it is listed as y- L e
FeOOH Rl
LogK vy gk LogK vy Gk LogK v, G x
XO-NpO,® -3.176 19.33 05548 -2.663 14.94 04656 -5.426 53.75 02467 i
§
XOH-NpO,* 5.043 9.108 03759 5.829 12.76 04241 3.213 59.42 02736
X0-NpO,01t <1158 26.89 07386 -1.15 16.98% 4967 -11.46 13.95 L04860
XOH -NpO,0I 1176 19.33 05548 -2.661 14.94 04656 -2.896 14.76 04626
XOH,-NpO,OH* 5443 9. 108 03759 5.829 12.76 04341 5812 11.53 04463 |
| XoH,-Npo,cOy J
XOH,-Np0,(COp/* i
—— |} xouNpo,cop L
OTHER SPECIES:
2(XO)NpQ, -8.241 28.70 {8228 -1.113 17.57 05100 -10.21 46.63 L2675
)
BWIDNG . WS
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Neptuniuni (V) Sorption Binding Constants Neptuninm (V) Sorption Binding Constants -
pun ! pt 2
“‘ — Sulid: bochmite (y FeOOIN Rel Errer (pH): 0.0 SOTT silica Rel Error (pH): 0.05 Tonic Strength (electrolyte): 0.1 M NaClo, -
A 36 milg Abs Error (pH): 0.0 Age 175 mifg Abs Error (pH): 0.0 Ny = 2.31 sites/nm?
8 adionuclide): 0.10 =
’ Dista Source: Nakayama et al 9] Rel Brror (radioclid): 0. o Data Source: Righetto 91 Rel Brror (radionuclide): 0.1 1.202 g/L, 0.020 mol/L, 1200 ppm Si0,, {XOH]=8.07¢-4
. m Concsmration: [Np(V)j = 6¢ 6 M Abs Error (radionuelide): 1.0¢ Concentration: [Np*S|=1e-14 Abs Brror (radionuclide):  1,0e-15
[ ¢ fig 4.2 DLM (ferrihydrite values) CCM (goethite vilues) TLM (gocthite values) fig. 5 DLM coM LM T
mass ta volume ratio 1971 ™ no CO,
NOTE: Chemical formuls | Log K, = 7.18 LogK, = 6.47 LogK, = 5. e FIT3 used for .
of boch. taken from graph, | Log K = -8.82 LagK_ = -9.03 :‘:% lé~ s s SR g K, = - LogK, = - LogK, = 0.79 !
nut text, which uses y l'"; P file XOHNPO21.c51 “liLogK_ = 710 LogK_ = -7.05 LogK_ = -4.79 '
AlOON i resulted in ecror #1 and C = 1.0 Fim? Log K¢y 22
) R V. o Log K vy Gk didu’t converge; afl ather Log Ky, = 4.44
Lug K Yy ek Log K v bk " files ran for 90 iterations - -— ]
and did not converge. LugK Vy Tk LogK Vy L LogK Vy L .
X0-NpO;* 3516 34.67 03589 -3.585 34.44 03576 4394 40.41 02170 : .
o
XOH-NpO,* 4.327 30.58 3067 3.96 3263 - LR 3598 38.99 02610
—
X0-NpO,OH -11.30 31718 {13999 -11.00 38.70 (4175 -11.14 3242 04216
XOH-NpO,0H° 3519 34.68 03589 -3.585 3444 3576 3426 3431 03559 Q 5 M 71/ (5 4 Zlu
XOH,-NpO,OH" 4.331 30.55 13062 3.936 32,63 {2809 4.698 30.90 03950 ¢p
XOH,-NpO,CO," : ’ ’ ! / 4
d — $\1 | ——— " -——{ Thorium (IV) Sorption Binding Constants } / / ‘b
XOHNpOLCOY . T / r\
ond : olid:
XOH, NpOL(CO), l ma (y) aluming Rel Error (pH): 0.05 Tonic Strength (electrulyte): 0.1 M NaClO,
S— 5 120 e Abs Brror (pH): 0.0 Ny = 2.31 sites/nm?
o < - Data Source: nghcllo et al Rel Error (radionuclide): 0.1
X 0.948 3066 03930 T.062 .70 04287 -7.820 A0 18 HaR) N Concentration: [Th(IV)] = le-11 Abs Error (radionuclide): 8.0c-
2XOINpO, E ( lide): 8.0¢-15
- ——— gl DLM (y AL,0, values) ceM
LogK, = 6.78 LogK, = 6.92 LogK,
LogK_ = 9.12 LogK_ = -9.00 LogK_
- Log Koy
. Log Ky, = 8.11
Bwb 6. Mg o LogK Vy L Log K Vy Ok Log K v, ek
B ‘ ‘.
B SEE— X0 12.73 3144 04253 16.67 48.24 06943 3606 19.26 02043
XO-ThOH?* 8.013 44.33 06125 10.11 50.15 07500 2242 19.49 03190
T ———————— || xomom, 1.980+ 2.420 2555 3.543 51.91 48132 -5.046 36.45 04881
. /; % . , ; XOH-Th(OH),2* 8.013 44.33 06125 10.11 50.11 07518 2.562 34.53 04615 J
/ﬂ / 2? ? _ o o . : i XO-Th(OH)® -1.614 56.76 1037 -3.031 53.40 08625 -7.860 47.02 06704
/ / Neptunium (V) Sorption Binding Constants | XOH-Th(OH),* *NC 3.543 5191 08132 -.2547 45.72 06457 !
i
| XO-Th(OH), -8.179 61.84 1525 9616 54.70 09207 |
. , : K -10. .
Solid: «-ALO, Rel Error (pH): 0.05 lonic Strength {lectrolyte): 0.1 M NaNO i 3 XoHT - 76 53.80 8804 |
N Ay 12 g Abs Brrar (pH): 0.0 Nq = 2.31 sites/nm? : ; “TIOH), -1.614 56.76 1037 22031 53.40 08625 - i
| DataSpurce: Nakayama et al 91 Rel Brror (radionuclide): 0.1 XOH,-Th(OH}), * * |
v M/ ‘Concentration: [Np(V)] = 6¢-6 M Abs Brror (cadionuclide): 1.0¢-9 | - ThOH), 1981 2420 2557 2317 2.398 2543 4.492 52.26 08197 !
-— !
{ : [ OTHER SPECIES: - b
C fig 4.3 DLM ccM TLM i
- . ass to volume ratio 1g/L ' E * Abs CITOr = c-12
mass to volume ratio 1g LogK, = 8.22 Log K, = 9.08 LogK, = 6.69 error le-1 :
LogK_ = -9.62 Log K_ = -8.32 LogK_ = -10.69 IR ———— NC: No converge nee L
LogK, = -7.13 : |
Log K, : = 9.90 i ** The file had 1o oul- put
Log K Vy Oiog x. Log K Vy O x Log K Vy Ty x I
XO-NpO;® -4.974 42.86 on7 -4.360 42,33 02165 -4.703 36.99 01965 i
!
-NpO,* . 02 . 34, . A . .
XOH-NpO, 4.108 38.09 02139 4.442 39.50 02147 4.349 4.95 03059 - - BADAE. 7y o
XO-NpO,OH" -14.09 49.43 02447 -13.15 4517 02269 -12.78 32.99 03522 .
i :(, 7 Z é 4 2 s
XOH-NpO,0H® 4974 42.86 o -4.360 42.33 02165 -4.589 4232 02166 j( : 7 _/ /g gd.é?d 7
I ] . 12 N ST EZ]{[ Y X Pai &
XOH,-NpO,0H* 4.108 38.09 02139 4.442 39.50 02147 4.784 30.01 03234 R A i J e
.
XOH,Np0,COy | ¢ / . / '
—_— Z
XOH NPOKCON fe &7 (Ope L F Y YU LIg et ¢
XOH,-NpO,(CO,* : N - . ) / :
.
OTHER SPECIES: | & Al _d, A g CAA_ ’LZ“ [ 2
2XONpO; -9.537 4849 02522 7,996 44.61 02361 -8.084 29.92 03186 /
! M >
- 5
Wbty ¢ A_4 ) Clited-C ¢ @R__Ne7 .
J
AINDING. V17
——
.
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Uranium (V1) Sorption Binding Constants “
N | i
i Iyie): 0.1 M NaClo, ’
H): 0.05 Tonic S(mngl:!: (electroly
ii%m%l-l)): .0 N; = 2.31 sites/nm? . : Salidegwetliite Rel Error (pH): 0.05 Tonic Strength (clectralyte): 0.1 M NaClo, Iil
Rel Brror (radiomuclide): 0.30 0.060 g/L., 0.001 mol/L, 60 ppm Si0;, {XOH)=6.72¢-7 Ass: S0 milg Abs Error (pH): 0.0 Ng = 2.31 sites/nm? i
Abs Brror (radionuclide):  1e-12 Data Source: Kohler 92 Rel Error (radionuclide): 0.10 N I|’
M Concentration: {U(Vl))=1e-6 M Abs Error (radionuclide): 1.0¢-9 — il
ccM B
(I=D0LIMM) =0.1 M) (t=0.1 M) fig. 4.2 DLM ccM TLM 1l
. PCO; = 3e-4 atm |
K. =- LogK, = - Log K LogK, = 6.47 LogK, = 5.89 il
Log k. - 7.0 LogK_ = -7.05 Log K _ LogK =90 LogK_ = -9.89 ; 3
Lo k=7 C = 1.0 Pt ’ Log Kr = -7.64 [
Log K,, = 8.56 ‘|
LogK v, Oix LogK Vy L Oy Wy T Lag K vy ek Log K vy gk LogK vy gk i
L1824 .
XO-Th* 5.282 1.148 1317 5.282 1.148 1317 7.917 1.333 1 X0-UO, 1.029 50.64 04264 7203 49.55 04666 -5.907 84.18 2175 ]
Tl . . )
12269 . i
XO-ThOH?* 4.732 1.336 1826 4.732 1.336 1826 7.362 1.623 2 XOH-U0,! 7.213 82.20 -1200 7.112 75.34 07827 1.793 84.19 2188 ] i
1.624 2270 6.811 1.843 -2593 X0-UO,0H° -7.341 66.85 04853 -7.356 65.49 04719 9811 82.70 1320 i ;
XO-Th(OH),* 4.178 1.624 2270 4.178 E j .
1.336 1826 7.492 1.623 -2269 XOH-UO,0H" 1.029 50.64 4264 7203 49.55 04666 -2.156 83.17 1472 f
XOH-Th(OH),* 4.732 1.336 1826 4.732 -
1.844 2594 6.255 1.984 -27%0 X0-U0,(0N), -15.86 74.53 06137 -15.84 75.92 06566 -15.33 69.60 5217
XO-Th(OH)," 3.628 1.844 12594 3.628 . h
- 1.624 2270 6.941 1.844 -2594 XOH-UOQ,(OH);* -7.341 66.85 04853 -7.356 65.49 04719 7.233 66.11 04777
XOH-TH(OH),' 4.178 1.624 2270 4.178 :
1371 4541 -9.542 1.373 -4327 XOH,-UO,(0h),* 1.029 50.64 04265 7203 49,55 04666 8535 62.06 04530
XO-TH(OH), -9.783 13.71 4541 -9.783 -
3.6 1.844 2504 3.628 1.844 -2594 6.385 1.985 2190 XOH-UO,(OH), -15.86 74.53 06138 -15.84 75.92 06566 -16.55 812 07588
XOH ThOH) -6, E 2 .
[ 4178 1.624 2270 4.178 1.624 2270 7.0712 1.844 -2595 XOH,-UO,0R), -7.341 (6.85 04853 -7.356 65.49 04719 -8.486 TR.04 07510
XOH, Th(OH),* . ! R '
: XOH-UO,(0H),! -24.33 76.75 06876 -24.22 77.70 07304 -25.67 78.66 08441
OTHER SPECIES:
XOH,-UO(OH), -15.86 74.53 06137 -15.84 75.92 06566 -17.62 78.65 08326
XOH-Uo,coy" * -2.032 18.66 -03886 -2.381 21.77 03804 2.275 29.22 03765
XOH,-U0y(CO,), ** -5.040 12.70 04976 -5.598 2161 05292 -6.590 61.19 03722
-_— ]
- ! XOH,-UOy(COy),? rex -16.28 8.976 05418 -16.03 9.113 05139 -19.59 .27 05240
BNDINE. T ' ’
- . S— . T T b/ ) —- E— _\
\ . e £ - / . -4 ) / XOH,-(UO,),CO,{0H),* -5.758 16.00 .04886 5.719 15.58 .04863 £.620 4501 , 03549
l o) 2 — b - weas —
/ y —
’ ; . & Ab3 Error CO, = 1.0c.0
. : ** Abs Error = 2.0e-9
a J *** Abs Error = 2.0e-9
- - |7 #*** Abs Error = 0.5e9 —
Uraiun (V1) Sorplion Binding Constants ‘ ! —
i : oy /4 -
[Salid: Gucmil.c Rel Error (pH): 0.05 Tonic Steength (clccl:ulyu:): 0.1 M NaClO, H E M
". 50 mg Abs Error (pH): 0.0 Ny = 2.3 sites/nm’ ‘ ;
L s Data Sonreo: Koklor 92 Rel Brror (radiomuelide): 0.1 1L | ] |
. : Concentration: [UVD) = le-6 M Abs Error (radionuclide): 1.0c-9 ! . |
- Uranium (V1) Sorption Binding Constants . [
; fig. 4.1 DLM ccM TLM M . ; |
)
' neo, = 0 2K, = 6.47 LogK, = 5.89
Log K, = 7.24 log K, Suiid: .
Lo, - 724 LK. = o3 tog K. = .89 [ ulig £ lie Rel Error (pH): 0.05 lonic Strength electrolytc): 0.1 M Naclo,
g R = - Log K., = -7.64 i i 0D /R Abs Brror (pH): 0.0 Ny = 2.31 sitesmum?
Lug Ky, = 856 ! . Data Smlrc'c: Kohler Rel Error {radionuclide): 0.10 I pil. i
Cencentration: UV} = le6 M Abs Brror {radionuclide): 1.0c.9 ‘
Log K vy Gk Log K Vy Ok Log K Vy L i o
- ; ? fig. 4.3 DLM oM TLM
X X0-U0," 3.083 9.283 - | 03464 2.642 10.10 03407 3.417 30.19 02483 | 4 PO, = 0.02 3 —
— V ‘ : B LogK, ~ 6.47 LogK, = 5.89
XOH-Uo!* 9.475 11.57 .02758 9.210 13.88 03299 4.387 32.42 02878 Log K. L T S Lo§ K o=sm
—_— - _ =
B . -4.000 9.736 03737 -7.487 12.76 02840 Log Ky = -7.64
X0-U0,0H! -3.393 13.37 4411 -~ ™ — : ‘ L e
N 2.642 10,10 03407 i . 02 , E —
XOH-UO0,0H 3.083 9.283 03464 i = = — ; Log K v, o _Lr X " s \LO& . . —
K 6. 05344 -10.60 10.95 03983 iE - . 3 oo
XO-UO,(QH), 9.875 16.79 - o p— | | X000 f3m 3915 05431 2.602 39.02 03432 -3.516 64.12 04657 [
o K 3 044 -4.000 9.736 3737 -3 : i Lo \‘\\\
XOH-UQ{OH); 3.393 13.37 4411 - 2 -~ XOH-UD, 9.418 54.80 4713 9.220 45.51 05105 4,282 65.07 05381
’ 2 2.642 10.10 03407 3. - - g ) ] = ] 055 | 6507 | |
EOr OO - - o o 14.15 (4841 X0-Uo,on 3191 19.44 05784 -3.894 27.94 05407 7.562 55.71 04877 i
N K -10.60 10.95 03983 -804 . B ) K [ ] t——— ] a7 AL R
XOH-U0011); 9875 16.79 05344 i - - — XoIt-uo,oi 1072 39.15 05431 2.602 39.02 05432 1615 56.89 05007
- - 04410 -4.000 Y.736 03737 3! - B — . e B A S Wit ——] 7 eS|
XOH,-UO0H); 3.393 13.37 — e e ‘ ) %— -10.62 25.90 .03932 -10.60 6.574 03766 -11.44 24.54 05507
2 -16. 20.48 06308 -17.19 12.96 04245 -12.02 . - OH- o B 4
XOH-UO,(OH), 16.36 o~ — - p—— ) % 3.191 19.44 -05784 -3.894 27.94 05407 -3.806 29.09 05419
E . 05344 -10.60 10.95 L0391 4. . 05872 - -
i | [ xon-uosom, Y.875 16.79 —_—— % 3.072 39.15 05431 2.602 39.02 05432 3.907 12.56 05601
. \\\
i' XOH-I0,CO; XOH-UO(0H), -10.62 25.90 03937 -10.60 6.574 .03766 -10.89 53.66 04117
! o ] —————
i XOH,-U0,(COy); — XOH,-U0,(0H), -3.191 19.44 05784 3.894 2798 0sd07 28 won P
I — . 2. -t
XOH, U0,(CO)) | XoHUo©my: e 46,14 o012 1855 a7 03250 -20.66 89.57 47853
‘ 1 5 | |
XOH,-Uf . —
‘ XOH,-{U03,CO0H),* — — % 10.62 25.90 43932 -10.60 6.574 03766 -12.58 89.37 07500
‘\—— o ~ o B oG N b
| ] D/{\[D / . XOH-Ug,Coy -1.550 22.73 04282 -2.200 28.89 03931 -2.124 29.78 13937
[~ E—— —
[XOUA0CO) [ 6147 | o 05103 1142 2185 04019 -5.848 S6.48 03925
] Tl
—————— EE—— XOH,-UO,(CO,), N
- 1-U0,(CO,)y * -19.64 80.48 13438
XOH(UO,),CO4(0H),* -3.224 26.03 .06907 31.26 06636 71.06 21.56 07041
—_— T Ko Fecer M oz, S lla
o O I3
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i Strongth (clectrolyte): NaNO,
N - N Rel Eeror (pH): 0.05 lonic Strengih (electrolyte): 0.1 M 5
: magnetile e
v - IE— o s Abs Error (pH): 0.0 Ny = 231 siesfon?
o ouclide):
Salid: magpe Rel Brror (pH): 0.05 Tonic Strength (electrolyte):0.1 M NaC10, "\ k N Duta Source: Veukataramani 91 Rel Brror (m":;‘unub!:'lﬁ")-‘(;l(g:-s
W Abs Brror (pH): 0.0 Ng = 2.31 sites/nm? ‘ ) Comcentration: (UVD]= 13 M Abs Brror (radionuclide): 9.
) Ve Source: Venataramars o Rel Error (radionuclide): 0.10 BgL ; - DLM coM TLM
ConcentrationfU(VD))=1e-4 M Abs Brror (radianuclide): 3.0e-9 I Fig 21
ﬂ ‘ dashed-thamond symhols Lo K. = 661 Log K, = 6.6 LogK, =
o 3 et 16O o K, = 6. ! .
Fig 2u|| DLM ceM TLM ! : D21 file extensions Ln; K - 626 LogK_ = 732 :_:g :27 -
(black dets) Logk LogK, = 6.26 LogK, = 4.59 P
LopK Lop K_ =132 LogK_ = 859
- Log Koy = -5.47 . Log K Vy Ak
Lug K: =773 Lug K Vy DLy K Log K Vy Tigk 8 x
056
3 ' 03628 1.236 5.635 03866 -7352 61.16 a
Log K vy ek Log K vy e LogK vy ik X0-U0, 1.354 3.880 0362 — —
6.51 .
2 2 1692 04272 7.970 21.63 05425 8.395
%0-U0,' 1.318 21.34 03353 1.185 22.10 03496 -4.358 98.03 05174 XOH-UO; KAL) - — — -~
. . 29 03675 -5.354 1.501 0369 -6 - 03812
XOH-U0,!* 7.099 65.00 03628 131 55.59 14000 2.228 98.11 06716 X0-UO,0H 4.979 1.829 ” o
XOH-UO,0H" 1.354 3.880 03628 1.236 5.635 03866 1.258 2. .
XO-U0;0H° -4.744 5.164 03627 -5.198 8992 03476 -7.801 87.92 V4168 hetar . " 0874 13.52 06921
‘ : . 04989 -11.44 2304 05328 0. . 06921
XOU-UO,0H' 1.318 2134 03353 1.185 2.10 03496 1477 92.53 05108 X0-UO,(OH), 10.98 1.651 - - —
69.53 05391 XOH-U0,0H)° -4.979 1.829 03675 -5.354 1.501 03692 -5.026 . k
X0-UO,OH), -10.65 3.420 04702 -11.41 15.44 04259 -11.34 69. . (O -
. 03628 1.236 5.635 038
XOU-UO,(OH)," -4.744 5.164 03627 ERLT B.992 03476 -4.889 9.879 03397 XOH,-UO,(OH), 1.354 3.880 - o P
. 1.651 04989 -11.44 2.304 05328 7.9 2 :
XOH,-UO,(0H),’ 1.318 2034 03353 1.185 2.10 03496 1.495 74.52 05418 XOH-UO,(OH), 10.98 - T o sa0t
254 -8.257 25.23 05935 XOH,-U0,0H); 4979 1.829 03675 -5.354 1501 03692 3. X I
XOH-UO,(0H) -10.65 3.420 04702 1141 15.44 04259 2 5.23 05935 U0OH)g
— R 7748 07284 17.35 11,88 08328 -10.04 1294 1403
XOH,-UO,(0H)" -4.744 5.164 03627 -5.198 8.992 03476 -2.576 7.362 05137 XOH-UOOH), 16.82 ; 072 .
—— 8 1.651 04989 1144 2.304 05328 -5.836 4.940 -1023
XOH-UO(OH)¢ -16.51 10.65 05917 17,67 31.34 05032 1174 52.56 97 XOH,-LO,(0H) 109 . .
XOH,-UO,(0N), -10.65 2.420 04702 11.41 15.44 04259 -5.581 10.67 07353 XOH-U0,CO.
XOH-U0,C0." XOH,-U0,(COy),
- 0,);}
XOH, UOLCOR, XOH,-UO(CO,), ;
XOH,-(U0,),CO{(0H);" -
XOIl;-HOCO) - (U0C0K 73
XOH,-(U0,),CO{0H)" A B [ N I
B D We, 07
Uranium (V1) Sorption Binding Constants
| p
E}W / — Uranivm (V1) Somption Binding Constants
lid: magnctile Rel Error (pH): 0.05 lunic Strength (electrolyie): 0.1 M NaCl Monadentate, I
\ Agt S 'l Abs Error {pH): 0.0 Ny = 2.31 sites/nm?
Data Source: Venkataramani 91 Rel Error {radionuclide): 0.1 Solid: magnetite Rel Error (pil): 0.05 Ionic Strength (electrulytc): 0.0 M NaNGO,
Concentration: {U(VD]=le-4 M Abs Brror (radionuclide): 4.0¢-8 Agi S ig. Abs Ecror (pHY: 0.0 Ny = 2.3 sites/um’
. V | DuseStiRe: Verkatramani 91 Rel Error (radionuetide): 0.3 8L
Fig 2.H2 DLM [ LM I )( Conceneation: [UVH] = fe-d M Abs Error (radionuclide): 6.0c-9
[J#= NOTE == !
The valus from data at 0.1 | Fig 21 DLM cCM TLM
Log X . .. B = 1 "
M and 0.01 M ionic o :: Z e :::gi - _5721('1 t‘:% : = 435;)9 ol symlus
srengih were combined in [ 5 - 0 R B = e l“j Ko e A2 files Log K, = 6.67 LogK, =632 LogK, = 4.65
this set, and need  be L‘"': P LogK_ = 6.3 Lop K_ = -7.3% togK_ = -8.65
separated and recatenluted - 8 Ko = 7.73 j Log Ko, 547
Log K | vy | T Log K I vy | gk LogK vy oex || I LN
_ ' Log K Vy Figk Log K Vy Fek LogK Vy L
; //(.))/UG U “ XO-U0," 1832 13.26 3777 1.736 140 03924 -3.659 91.54 05148
/ % XOH-UO/* 7.808 12w 032062 B.244 26495 013940 3.036 9246 07897
X0-00,001” 4.473 25.70 5006 -4.809 18.46 04507 -7.155 50,39 {0337
The o WA_ dats. 7é bow frovee MYaa vy .
/ / / / / %(/bz / ; XON-UO,0H” 1.832 13.26 03777 1.736 14.09 03924 - 7435 75.68 04877
lﬁ/é é X0-UO(OH), 2071 94.10 04376 1073 96.94 03865 -10.62 2.12 04910
‘ \#
/007 Jad 4 e dd ﬂM = XOH-UD,0H),? 3718 90.06 04051 1.995 9353 04182 4918 1819 04433
7 é i / XOH-UO(O0N)," 5.450 72.50 3297 5097 .75 0Nz 2251 35.92 Aa917
/( =t < Wyﬂ M @.CC / Laf 7 %j Wi b X001, 2437 35.55 02085 9017 55,86 3004 Ha7 1238 on0s3
w / C XOH,-U0L0I, 1832 13.26 03777 1736 14.00 03924 22920 2210 07195
m M ( / 5 5‘ 71 Z ﬂ :é S . Xol U()..(()Il),’ 4473 2570 5006 -4, 809 846 AM507 -11.12 26.23 DRROR
/ // XOIL; OO, oy 3537 07130 <1757 EX A 07247 5328 17.62 767
e / 7{ 2 XOHUOLO,
/ 7 ANepPDauA g / ‘/A_Z A/ / 7‘1 s
/ 7 ) / AQ XOH,-U0,C0,),
%Q / é XOH,-U0,C0,)," .
CL 2C CZJ 4’) J / £ c es Cann — XOH,-UI0,),COMO0H)
( /}/ . BWDIVE U7
CrTea 7 Flan
BIND ) M L
- , LPNG.OF sz e [ é/@




Monodegite, Mononuclear compounds
) Tt
Solid: fe hydrite Rel Error (pH): - %g/ fonie Stength (electrolyte): 0.1 M NaNo,
Agi 600 m¥g Abs Brror (pH): € . o Ns = 2.31 sites/nm?
Data Source: Payne et al 92 Rel Error (radionuelide): ¢D. /' 10? ferrihydrite
Coiicentration: {UVI] = [e-6 M Abs Brror (radionuclide): / . 0 (<4 74
figi1.2 DLM ccM TLM
LogK, = 7.18 LogK, = 7.17 LogK, = 5.89
LogK_ = -8.82 LogK_ = -8.84 LogK_ = -9.89
Log Ko, = -7.66
Log Ku = 8.21
Log K v, e x Log K vy Gk LogK vy Otux
X0-Uo,” 1.968 13.75 03120 2.169 13.78 03141 -4.664 73.64 02303
XOH-UO* 8,333 15.24 02050 9.322 11.23 02828 2.850 76.35 02401
XO0-UO,0H° -4.573 23.49 -04380 -4.988 16.53 03463 -8.004 11.55 02254
XOH-UO,0H* 1.968 1375 03120 2.169 13.78 03141 -.4080 15.60 02163
X0-UO,(0H); -11.25 31.63 05885 -12.15 19.22 03798 -12.02 18.61 03773
i
XOH-UO,(OH),* -4.573 23.49 04380 -4.988 16.53 03463 4375 16.45 .03626 !
[ XoH,uo,oH),* 1.968 13.75 03120 2.169 13.78 03141 3.293 14.01 03497
| =0
l'/\f t XOH-UQ,(OH), -11.25 31.63 05885 -12.15 19.22 03798 9.011 30.24 05736 i
Uraniuni (V1) Sorption Binding Constants YA i,f‘ AP E——
Manodentate, " 1 1 ‘ —  [_XO1,-U0,©0H), 4,573 23.49 04380 -4.988 16.53 03463 -.8091 25.39 05243
1 B —
T ! . 2. _
Solid: Torrihydrite Rel Error (pH): O/gb T e Strength (eleetrolyte): 0.1 NaNO, j XO0H-Uo,(0H); 17.98 36.05 2 Jaes  Jam 04153 -13.37 36.98 07891
At 600 m/g Abs Error (pH): O, Ny = 2.31 sites/mn? XOH,-UO,(OH), -11.25 31.63 05885 12.15 19.22 03798 5.19
. 3 E . K -12. . k -5.191 4.22 0
Source: Payne et al 92 Rel Error (radiomucivey . & { © 10° M fersihydrite T T ] 342 4%
| Concemration: [UVD] = 18 M Abs Error (radionuclidey: [, O e~/ / i XOH-UO,Cop
fig 1.7 DLM ccM TLM | XOHU0,(CO,),
’—x i N S o S,
LugK, = 7.18 LogK, = 7.47 LogK, = 5.89 | XOHrU0(CO,),*
p = . ] 3 = .| v | M\‘“
LogK_=-882 Log K 8.84 :_:;: E; [ XOH,-(UO,)ICO,(OH),'
Log Ky, L‘R f—— ~
S I l g
| Lug K vy gk Log K vy Gk LogK Vy Gk | ’
~ X0-Uo, 2,137 472 05323 2.335 7867 05379 3.470 19.76 03875 —_— -
S —
i XOH-UO,** 8.748 2.140 04480 9.523 6121 05111 4.147 22.42 03870
-— X0-U0,0H° 4471 2742 06334 -4.851 1219 05662 -7.704 1.494 04624 : 'Zl /‘ Q a&
_—_ ] ] -y 7/
XOH-UO,0H* 2.437 7472 105323 2.335 7867 05379 -08257 2.025 04525 | : )
. X0-UO,(0H), -11.08 5.828 07511 -12.04 1.830 05953 1192 1.799 05941 i Uranium (VI) Sorption Binding Constants ;)/{__
S Gl L s SEALCE ; M
e XOH-UO,{OH),* 447 2742 06334 -4.851 1219 05662 4.304 1.505 05808
A — Tt Solid: ferrihydrite Rel Brror (pH): O- [=In Tonic Strength (electrolyte): 0.1 M NaNoO,
XOH,-UO(OH),* 3495 59.40 0054 2,335 867 05379 3315 1.237 05682 4 Age: 600 1 Abs Error (pH): o.oo o Ns = 2.3t sites/am?®
- [ jonuclidey: O- 10° M ferrihydrite
X - - — - Day rce: Payne et al 92 Rel Brror (radmnucllfle).
T —————————— || xo1 uosom), 11,08 5.828 07511 -12.04 1830 05953 8.509 5.582 7409 i 4 m UV = 1o:5 M Abs Ervor (radionuelide): /,) ¢ ~ &
XOH,-UO,(0H)* -4.471 2.742 06334 -4.851 1.219 05662 -.8903 5.138 07257 i 4 e 1 DM oM M i
- XOH-UO,(OH),! -17.68 9.28 08850 -19.22 2.564 06260 -13.14 0.86 09542 P oo J
_— ] UOL(0H), 4 13.1 ! S LogK, = 7.18 LogK, = 7.17
XOH,-UO,(OH), -11.08 5.828 07511 -12.04 1.830 05954 -5.083 9.915 09152 . LogK_ =-8.82 LogK_ = -8.84
- XOH-U0,C0, g Log K, = 8.21
_—y ]
XOH,-UOLCO,), Log K vy Oy x Log K Vy O k LogK Vy T
= XOHU0,(CO,),> X0-Uo,' 1.499 3756 03344 1.686 4865 03424 4,090 53.51 03169
: — ) n
XOH,-(UO,LCONOH),? XOH-U0?* 8.207 8.344 02706 8.931 5014 03222 3.670 56.66 04173
i XO0-UO,0H° -5.271 5.754 04217 5.547 1.733 03683 -8.150 10.71 03215
! i ———— . -
\-——— XOH-UO,0H" 1.499 3756 03344 1.686 4865 03424 -.3465 23.53 04215
XO0-UO,(OH), -12.09 13.51 05226 -12.76 3.191 03986 -12.48 6895 o421 |
. >
s XOH-UO,0M)* -5.271 5754 4217 -5.547 1.755 03633 -4.534 3.293 04891
_— ] —
XOH,-UO,(CH),* 1.499 3756 03344 1.686 4865 .03424 3.462 14.30 06340 :1
‘ . XOH-UO,(0H), -12.09 13.51 05226 -12.76 3.191 03986 -9.582 5.485 05783 i
_— -—
XOH,-UO,(0H) 5271 5754 04217 -5.547 1.733 03683 -.7285 3.093 07046
‘&___‘_ _ XOH-UO,(OH)* -13.93 19.79 06269 -19.96 4.305 04323 -14.13 15.36 07445
N _— ’
XOH,-UO,(OH), -12.09 13.51 05226 -12.76 3.191 03986 -4.997 .5273 07959
XOH-UO,CO,
—— —
-] XOH,-Uo,Coy),
XOH,-U0,COy,
_—— ] —— XOH,-(U0,),CO,(OH),?

Uranium (V1) Sorption Binding Constants
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Uranium (V1) Sorption Binding Constants ﬁ/‘
: X . AD P Lo —
SaljTerrinydrite Rel Brror (pH): 0.05 fonic Strength (clectrolyte): 0.1 M NaNO, ‘ < el o
G: 600 m¥/g Abs Error (pH): 0.0 Ng = 2.31 sites/um? :
Data Source: Payne et al 92 Rel Error (radionuclide): 0.10 10 ferrihydrite
Concentration: [U(V]) = le-4 M Abs Error {radionuclide): 1.0e-9 . j p : . J / @IP
) ) - ,f' ,/L/{r IV\\/ ' o7 A oY
fig 1.4 DLM ccM TLM R J t } L e+
Log K, LogK, = 7.17 LogK, = 5.89 W - M . NC_
LogK_ Log K_ = -B.84 Log K_ . = 7\ - Q. . PPaa)
Logk. - 98 — 4 1 e V2 Y e cor—
Log K, = 821 E /
LogK vy g Log K Vy Grog LogK Vy gk J— u
X0-U0,* 3495 59.40 03054 5749 55.60 02997 5.887 9230 03873 | runiuin (V1) Sorprion Binding Constants
XOH-UO 6.601 83.54 03502 7.624 68.77 03279 1.741 92.74 04167 Solid: goethite E
B Rel Error (pH): 0.05 Tonic Stre) 3
X0-UQ,0H° 6.064 15.74 02179 6.494 38.44 02790 9796 82.07 03684 Agy: SO mi7g Abs Error (pH):0.0 Ny = z.si'g.'ilﬁﬁ""’"" 01 MK,
’ . Dgwnurgc: Hsi & Langmuir 81 Rel Error (radionuclide): 0.10 1gl
XOH-UO,0H 3495 9.40 03054 5749 55.60 02997 2.195 84.92 04085 Concentration: (U(VH] = 1e-5 M Abs Brror (radionuclide): 1.0¢-8 i
- - . . - i
X0-UO,(OH), 12.79 3,387 03364 13.67 31.56 03007 13.67 55.25 03826 / O;: C; = 0.01 pLM ccM LM
XOH-UO,{OH), -6.064. 15.74 02779 -6.494 38.44 02790 -6.108 69.23 04525 N Fig 64 42 (63) LogK, =7. '
| og K, =724 LogK, = 6.47 LogK, = 5.69 i
XOH,-UO,(OH)," 3495 59.40 03054 5749 55.60 02997 1.505 76.72 05195 __x/—————‘ LogK_ = -9.06 LogK_ = -9.03 LogK_ = 9.89 |
XOH-UO(OH)y -12.79 3.387 03364 -13.67 31.56 03007 -10.54 39.2 04971 | tgg :cu - ;7;2“ ‘
| =8 |
XOH,-UO,(OH);* -6.064 15.74 02779 -6.494 38.44 02190 2.466 65.93 06138 ! Log K vy Gx Logk vy i LogK v ‘
K XY Tig X
XOH-UOL(OH)] -19.45 1.696 104248 -20.86 32.36 03415 -14.15 37.68 06355 ! E X0-Uo,* 5.866 5431 04567 5608 6466 P o267 oz . ’
| : - : - : . 07979
XOH,-UO,(OR)y’ -12.79 3.387 03364 -13.67 31.56 03007 -6.483 56.23 07210 XOH-UO* . 14.14 5.886 52.50 1322 2.298 05982 517 P o
e
XOH-UO,COP X0-UO,0H° 2430
! ) X 4.264 04133 2377 4.403 04158 2.180 9.237 05517
P XOH-UO,0H* 5.866 5.431 04567 5.608 6.466 04917 6.213 7.069 06464
XOH,U0,CON - 4 XO-UO,(OH); -10.44 1.979 03872 1022 2.160 03707 5807 2625 o~
XOH,-(UO)CO,OH)? XOH-UO,(OH) 2.330 4.264 04139 2377 4.403 04158 -2.221 4.321 04139
20 - g | xouruogomy 5.866 5.431 04566 5.608 6.466 04917 6.136 1.120 05298
XOH-UO,(OH), -10.44 1.979 03872 -10.22 2.160 03707 -9.471 1521 04103
— | | XoH,UoOH)s 2.330 4.264 04139 -2.377 4.403 04158 2.047 1148 02971
/ / / % _,ZL/ A XOH-UO, (01> nn 2.395 03790 21.60 5794 03685 -16.03 53.80 06508
/ [, / q =, V7 a0 e Ca 78 | pxoncUowom *Error #1 -14.00 2221 o .5.036 63.25 2068
(/7/ / 7 - XOH-UO,C0. 17.53 12.45 05167 -1.010 13.74 06210 17.77 9.947 04062
3 . k ,
/., . ) 7’ { Z U ? ﬂ XOH,U0(CO,); 2943 12.52 !
. . . £ 5
< €j/ 5 mﬂ e - / A v ’ g7 C'a/v\ I | L 22 5189 -6.782 12.03 05255 30.35 3.246 03913 ¢
CJ/ZJ V4 (& - ] XOH,-UO,(CO,)> 33.51 12.32 06554 -19.07 10.82 05055 NC
XOH,(UO,),CO,(OH), 16.62 10.92 05937 -3.504 14.42
: : X 09239 16.82 7.2% ;
VA/L,(\/\./ V/A/Q CNN @ - I | 04748
. ) ‘ - LU
Uranium (V1) Sorption Binding Constants 1 # &% % i / // ]
o ; p, - /5 adron s allnded . ere excce
] 7 7
Solid: goethite Re) Error (pH): 0.05 Jonic Strength (electrolyte): 0.1 M NaNOy ‘ .
Agt 50 m¥g Abs Error (pH): 0.0 N = 2.31 sitesfam? i . )
Data Sousce: Hsi & Langmuir 81 Rel Error (radionuclide): 0.10 19/ ; 4 : /U ¢ WO CconVCice  nC O
, Concgglinn: [UEVD)) = le-5 M Abs Error (radionuclide): 1.0e-8 ‘ :
ﬂ \$Co, (CO%): C;p = 0.001 DLM ccM TLM ‘w :
Fig 64 #1 — . :
‘ ¢ ' . LogK, = 7.24 LogK, = 6. LogK, = 5.89 ! N
LogK_= -9.06 Log K X LogK_ = -9.89 | 1 7
e | 13/94 Y
Log K,, = 8.56 & 74 /6/ A4
|
LogK Vy LY LogK Vy O k LogK Vy Tiog X : % //L/ ) A) 6 L / Lg%
Xo-ug,* 2.821 6.005 04015 2.366 7.038 04085 2.625 68.38 04901 . I / f U / / 742 3 ,& ( { > %) W’%{QQ o /e .
XOH-UD2* 9.539 29.94 03149 9.160 18.73 03866 6.661 60.70 07071 i 4 // d/ 7
. X0-UO,0H® 3,941 1.033 .0560i -4.450 8349 04748 " | 7418 32.65 03299 . er17o <0
i | xon-uo,0n* 2.821 6.005 04015 2.366 7.038 04085 8936 34.85 04336 ‘ ]
.
XO0-UO,(OH); -10.48 1.700 06803 -11.07 5942 05377 -11.65 8955 05601 ! : }( W» 5 u Cror ( y
- SEENENENEESS h ¢ 4
XOH-UO,(OH);” -3.941 1.033 05601 -4.450 8349 04746 4.347 8966 04683 g o / 7 . s i )/
XOH,-UC,(OH),* 2.821 6.005 04015 2.366 7.038 04085 3.883 2.062 05313 ' L'Ze/( - \ A
XOH-UO,(OH); 1048 1.700 06803 1107 5942 05377 8.3 6513 o719 F— MA/ ! & g< S »
XOH,-UC,(OH);* -3.941 1.033 05601 -4.450 8349 04746 -.9556 1.372 06058 I : K * ) VR_Q
A /0 .
XOH-UOOHF -16.97 2224 08084 -17.61 5583 05968 -1L19 4711 1001 R 1 w1 ‘ J ~1 [/ O M U s
XOH,-UO,(OH) -10.48 1.700 06803 11.07 5942 05377 e ) /
R - A
XOH-UQ,CO, 1529 7.681 03612 14.712 10.50 03110 14.82 10.92 03076 D N /}6 w / /
0,CO; —3 TS AT - /)/\v N e o, a0
XOH,-UC,(COy; . 26.65 17.89 02530 28.08 78.54 02415 / /
XOH,-U0,(COy)* 3.400 5.036 05894 33.23 9.990 04341 wr )
s
XOH,{U0,),CO\OH) 12.12 4.162 05856 11.64 5.662 05331 14.82 2171 06918 |
RIAIDIN G (2D
A | [~ [4
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Uranium (V1) Sorption Binding Constants 7{ Z %
Solid: ferrihydrite Rel Brror (pH): 0.05 lonic Strength (electrolyte): 0.1 NaNOQ,
| R A 600 mg Abs Error (pH): 0.0 N; = 2.31 sitesinm? Uranium (V1) Sorption Binding Constants
o 4——'4‘ atu Source: Hai & Langmuir 81 Rel Brror (redivnuclide): 0.10 1g/L
) - UV = le- fonuclide);  1.0c-8
ong; ion: JUKVD] = le-S M Abs Brror {radionuclide}:  1.0¢ R Rel Brror (H): 0.05 lonic Strength (electrolyie): 0.1 M NaNO,
N : - tes/am?
€0;: C; = 0.001 DLM ccM TLM %yg Abs Error (pH): 0.0 N = 2.31 sites/um’ !
Py Fig 28 L L Data Source: Hsi & Lungmuir 81 . Rel Buror (radionuclide): 0.10 1L
> og K, =717 og K, = 5.89 . ion: [U = 1e-5SM Abs Error (radjonuclide):  1.0e-8
' Log K_ = -8.84 LogK_ = Y.89 Concentration: (U(VI) e-
Log K, = -7.66 Fig. 10, exiension .DGO DLM ceM TLM
Log Ka = 8.21 Ne €0,
Lag K values LogK, =724 Lop K, = 6.47 Log K.
Loz K Vx Dgk LosK Yy LEYS Loz X A LETY ub =, cat and an) (Fom Lag K_ = -9.00 Lug K_ = 9.03 ::"b' E— s
, =, cal and ; - 08 Koy = ~1f |
X0-U0, 4.621 .02343 1.449 4.634 02366 1.470 7271 02279 1.394 Pabalun & Turner Y3 Log K,, = 8.56 |
XOH-UQ?* 12.99 02307 1.413 13.01 .02339 1.442 15.52 02281 1.412 LogK vy Oex Log K Vy Tk LogK Vy Tig X !
XO-UO,0H* -3,742 02317 1414 -3.136 02346 1.443 -2.334 01109 1.398 oo 7796 L6168 03518 2389 1 896 103500 2.840 44.97 03995 ‘
U0, 2, K k X . |
XOH-UO,0H" 4.621 02343 1.449 4.63¢ 02366 1470 5772 02288 1.397 PR o6 o8 77 0115 8.260 03381 6.125 43.25 06379 !
X0-UO,{OH), -12.18 01084 8520 -12.16 01084 107 -11.67 02297 1.395 oo o T8 04323 4304 2036 0am 7.45 14.70 02946 ,
U0y EX . : - |
XOH-UO,(OH), 2742 02317 1414 -3.736 02346 1.443 3710 02356 1.454 R P~ Lots 03518 2359 1 896 03500 6401 18.34 03845 i
U0, X . k X .
XOH,-UO,(OH),* 4.621 02343 1.449 4.634 02366 1470 4.397 02370 1.481 xovogom, 1030 6026 05183 1088 2351 04109 1149 7515 04588 |
U0y . . £ .
XOH-UO,(OH), 1218 01084 8520 -12.16 01804 Lon -10.68 09100 8360 O UomOHy 3763 . 04323 4904 2.036 0 -4.208 1.956 03747 ‘
- £ 2 i " - b
XOH,-UO,(OH); 3742 027 1.414 3736 02346 1.443 -3.056 009275 8346 oML UM P~ Lo | o318 2359 1 896 03500 1.963 6632 04580 ‘
-UO;! h - i - i . |
| || xoH-UO©OH) -19.55 007122 291 20,08 008844 8190 -15.76 007962 8388 OH-UOMOMy 030 6024 05183 -10.88 2,351 04109 -8.066 2.541 05304
UO,(OH); . 02 K 3 .
XOH,-UO,(OH), -12.18 01084 8520 -12.16 01804 1,074 -8.281 007978 8216 [ 2163 878 04323 4304 2.036 03772 Lam 4917 04609 ‘
-UO,f y - - — -
XOH-UO,CO, 12.59 56.14 04082 19.08 02191 9745 15.10 02191 9745 XOHUOOM 16.80 7340 06114 1739 2217 04568 11,40 1.690 07339
L -UO,(OH), 16 . . .
XOH,-U0,(COy), 3.74 02267 1.034 33.74 02271 1.038 31.04 01929 8383 OHLUOLOH) 030 6.024 05183 .10.38 2.351 04109 -4.606 4.804 106232
,-UO,(OH), .10, £ 4 . .
XOH,UO,(CO,), * wax s vocor
XOH-UO,COy
" 1 xoH,-U0y,Coy0H); . . 15.77 02200 1.930 XOl,-UOLCOy,
e £) M
g Vs /(/ D //U 6 ) // XOH,UDLCO,)
XOH,-(UO,),CO{OH) T
L3
Uraium (V1) Sorption Binding Constants | q ?
N
Solid:ﬁ;‘;rﬁl;ydrile Rel Error (pH): 0.05 lonic Strength (electrolyte): 0.1 M NaNQ, E
) A /QD : 600 /g ) Abs Error {pH): 0.0 N = 2.31 sites/nm? |
L 512 Source: Hai & Langmuir 81 Rel Error (radionuclide): 0.10 1L i anium (V1) Sorption Binding Constants
- L Le D) = te-sM Abs Error (radiomclide): 1068 : 4 Urarium (V1) Sorp
I p
€Oy Cp = 0.01 DLM - ¢ H): 0.05 lonie Strength (¢leetralyte): 0.1 M NaNO,
Fig 28 #2 (29) ceM TLM ] Soli: fercibydeite x;'s‘:::r%d)z o0 N, = 2.31 sites/aum?
Lk Bk, =Tl Log K, ~ 5.89 | B o e hts & Langmair 81 Rel Brror (radionucfide): 0.10 1L
e K_ = -6 LogK_ = -8.84 LogK_ = -9.89 g ncentration JUCVD] = 165 M Abs Error (radionuclidc): 1.06-8
Log K¢, = -7.66 ’ ) Loncentra ﬂ - "
LogKy, = 821 } — I ‘extension.DFH DLM ceM
Log K vy o Logk vy o Logk vy i . /\\/ Sring Log K LogK, = 7.18 LogK, = 7.17 Lk Do
. sing Log . LogK_ = -8.84 og K_ -
X0-Uo,* 1.156 77.89 06481 1.368 76.73 06214 -1.616 81.75 2.110 | ( ¢+, - an, cat) from LogK_=-882 8- Log K., = -7.66
- ’ A fiteqitable. wp Lug K, = 8.2
XOH-UO* 6.413 87.41 02165 8.258 81.98 07201 -.2075 87.75 2.688 —_— e —
X0-UO,0H" 3.749 20 ’ . K V. P LogK Vy Ok LogK Vy TLxx
: .46 03662 -5.426 66.01 05005 -10.05 87.09 01603 Loz Y b
02390
XOH-UO,0H* 1.156 77.89 06481 1.368 76.73 06213 -2.648 87.38 02107 XOU0," 2178 13.81 3138 2.373 13.78 03123 4917 B0.21 0.0239 i
XO-UO,(OH),; -11.55 12.77 03001 log 10 -12.91 6.029 04559 ! XOH-UOZ" 8178 25.56 02209 9.453 15.40 02783 2.597 82.40 02587 T
o 2 0 b
XOH-UO,(OH);* -3.749 20.46 03662 -5.426 66.0 .05005 -5.539 68.25 05184 X0-U0,0H° 3.870 17.05 04227 -4.664 14.28 03369 -$.430 25.44 0234 ‘
-Uoy
. E - 28.92 02217 |
XOH,-UO,(OH),* 1156 77.89 06481 1.368 76.13 06213 1.893 73.69 05768 XOH-UO,0H* 2178 13.81 03138 2.373 13.78 03123 8620 ‘,
XOH-UQ,(0H)y -11.55 12.717 03001 log 10 -12.51 71.01 03968 X0-UOLOH), 9719 21.42 05206 -1170 14.98 031619 -12.25 14.19 03449 ‘
" - 2! i -
XOH UO,(0H)y" 3.749 2046 03662 -5.426 66.01 05005 4365 .13 03410 _ om-Uo Oy aa70 17,05 4227 4.664 1428 03369 -4.728 14.16 03321
) K . 2! i - i
XOH-UO,(OH)* -19.81 28.21 02970 -19.89 27.41 02797 -22.38 80.19 07390 | OH,-UOLOH),* 2178 13.81 03138 2373 13.78 03123 2.840 13.72 03223 }
- . | . i\l | 77 04482 !
| | XOH,-UO,(OH), -11.55 12.77 03001 log 10 -14.37 80.13 07063 —_ XOH-UO{OH); 57719 21.42 05206 -11.70 14.98 03619 8.535 17 “
B i E 2 04360
Xoh-uo,coy 19.08 02192 09753 12.42 70.19 04424 12.33 7114 04471 i : XOH,-UOLOH); -3.870 17.05 04227 -4.664 14.28 03369 -1.009 17.76
N 7" 2 3 -
- g 05552
XOH,-U0KCO,) b 23.43 67.32 04649 29.09 9.709 0289 ; XOH-UOLOH)Z -15.56 23.47 05752 -18.73 15.75 03881 ~12.21 20.95 \‘
E L A
XOH,-U0,(CO,)* tog 10 log (0 3261 2722 02418 g RORLUOOH) . 242 05206 1170 14.98 03619 4.632 21.88 05249
,-UO,(OH), :
XOH,-(UO,),CO,(OH)® .
1-(UO,),COLOH)y 12.43 __ e 05766 10.77 55.97 06066 log 10 . » XOH-U0,CO;
®Ecror ¥ 0 Z viatriy s s iula * 7 -
/3 10 bl ]aS !Odn erc>'or‘ SUI2 XOH,-UO,((COy);
> C XOH,-UO,(CO),*
. 4
T 1 XOH,-(U0,),CO,0H)?
;! - (UO,),C04 N
Y
H
‘B/ b Vi cm KA -wﬁ)/ Lo > I
- . _ g .
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Uranium (v1) Sorption Binding Constants
M

hibsdsls ) oo o i Ll s Huir e

% Solid: natural hematjte Rel Error (pH): 0.05 lonic Swength (elcurolyle): 0.1 M NaNO, (
Ag: 2 miyg Abs Error (pH): 0.0 N, = 2.31 sites/y [
’ Data Squrce: Hsi 81 Rel Brror (radionuclide): 0.10 1g1 |
. éf y Cope€utration: [UVI} = les M Abs Brror (radionuclide): 1.0e-8
w é; 7 [ 2 wuA2Eey >
N> }‘L ] ¢ K- / D / 2 (7 4 ;Z '7L Fig. 13, ext. DHN DLM cem TLM I
y " \
/ p ‘/—’7 o 0}1’( ﬂ } o - K,. K. values found in LogK, = 8.35 LogK, = 11.37 LogK, = 4.89 |
7 / 7 //K Vi Lyl MINTEQA2 inputfile = | LogK_ = -10.85 LogK_ =-6.62 LogK_ = -10.79 !
7/ ¢ 0 /4 ) \ §ﬂ/fw //0 Cs rw,o JnTEQ Lok~ !
LogK,, = 11.98
K /w s e ] oy |
. LogK Vy Ot Logk Vy ieex LogK Vy g
‘74; 44,&6 / B U lad f W € ol —
- | + -
0,/)/] a2t (‘ 7[41 XO. ug, 1.905 64.35 04438 5.085 61.31 03822 2.967 69.86 .1265 j
| 2+ . i
/ c / ﬂ’/l/(_// A 7Z( | xonuo, 9.024 68.76 07332 in surfx 5.902 69.76 2025 |
4 p% a4 ﬂj}d %e Coee ! XO-UO,0H" -5.358 1207 03180 -3.552 57.55 03387 -1.664 68.81 07420 r
2 _%’0 —%M d : : XOH-UD,0H 1.905 6435 04438 5.055 61.31 03822 9161 69.02 1076 }
< b \\\\\-\—\—\ ]
-U0, " -12. 5 K 0 i -12. . .
W/ Y / L, J e M X0-U0,(0H), 12.57 28.79 0461, in solvex 12.14 66.19 09698 {
XOH-UO,(0H), -5.092 31.20 02957 in solvex -2.678 58.42 03438
- oS o s £ It - e P e F L e
/ 5 (' - XOH,-UO,(OH),* -5.092 .20 02952 5.055 61.31 03822 A0
/ /] )il \\\\_ —— — 1 | I
el 1.8 XOH-UO(OH), | -12.57 28.79 04610 in solvex 8.458 60.90 09726 ]
e XOH,-U0,(0H),» -5.092 31.20 02952 -3.552 57.55 .03387 in simg ;
§ - . ] 2 . P _
M 7 27 4 / m b XOH-UO,(0H); 19.97 35.16 .06373 20.96 57.18 .04535 12.65 64.24 2021 I
7 . XOH,-UO,(OH), -12.57 28.79 04610 in soivex in sirq ’
4 \\\\\\\\\\
- . !
. XOH-U0,Co, . ) !
d | xonuogoay Tt —1 1
XOH,-U0,(COy, ;
XOH,-(UO,CO\OH),*
wd . ) -
Wzfad 7ML —
1 A

Ao cro
¢ artometc o V"“// W oe
Ussnum (V1) Sorption Biding Constan o S S : - ; BADING Vg
o.o5" Tonie Strength (electrolytc): 0.1 M NaNG, ‘
lid: syn. hematite l;:lx%r:rourr%l:l)) ©. 0 (O o o stesom -
Solid: syn. i
’, 7,\‘:? 40):n g Rel Brror (rdlll“"“d“f;')) e o @ 14 / L {—%
= lide): 57 ) ¢
Data SougsorHST 81 Abs Error (radionuc] M
(/ WD) = 1S M ccM !
/ ]
DLM - 450 - u
" Log K, = 4.8
Fig 12 LogK, = 11.37 LogK. = 1079 ; " . (/l/k S V_W of- LA S, MG
Ne CO, LogK, = 8.35 Lug K_ = -6.62 Log K., = -5.35 | AN 5 )( 5
ext .DHS Log K_ = -10.85 Log Ky, = 11.98 X 3 ‘—/&z
-
. v L | 14372
Log K vy S Log K f 1w » ! I/ﬂ"é/\ﬁ V\/\\Mﬂ /)m(ﬂ GAA,, M t
Log K Yy Jink o ; &I
01854 A i,
5.261 18.21 ; :
1252 02467 . i : J dl/\/ D] -
Xou0,’ 2 3 02407 Brr #1* — | ‘ C 0) /Ll AAD (aa !
N 9.418 46.9 : loglo® ! 5 (/A/I/Y vl
XOH-UO? - o 3446 9.696 02050 o B & < (‘/ S
XO-UO,0H SA13 - 1821 01854 Acr T / 0 U P RS
3 ™ 226 02435 5.261 — ‘ : O )’V\ e i (_//M
XOH-UO,0H* - logl0* i )
R 15.63 05032 vg) B 7.209 02603 : —
9273 0362 - 20.44 . ; .
XOH-UO,{0H),* 241 02435 5.261 | 8.937 02516 5.401 0 , wr~es 2 l/f/l
. 2209 13.36 : - loglo* I -
OH,-UO,(OH), e 8 }———-— /
o OH), 13,41 1563 25032 2 02647 AO* AM ﬂ/e/ M/ sl
OH-UOy : ;963 0 ‘ L e/)
- —— 5.413 9.273 03629 -3.446 6.96 i surle® } A _S=2ST 2 b=
XOH,-UG,{OH), e JON i i e
R
XOHUOL0M e jor log1o* | o 5¢_ecrors S
1301 15.63 05032 log ! ac M
XOH,-UO,(OH)s i l—-_______? / .
XOH-UC,CO;° ’ 7
XOH,-U0,(COy), i =z
XOH,-UC,(COy). = ;/ﬁ \\__ —
: " s e,
XOH,-(U0,),COOH), » 5. ceXCe ez[ <=L X Ab ; .= S5
ZeH - Z et X oo 95“_;.:—.—_/ ' efc
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Solid; ferribydrite Rel Error (pH): .05 onic Strength (electrolytc): 0.1 M NaNOy s m;r‘:ll;}/:nle RA:l, l:::r %i:;) %(:)s :::u: Szu;;xgsl.il:e(;:::::olylc): 0.1 M NaNO,
: 0. = 2,31 sites/ : : 0.0 X
At 00 e Avs Boror OH): 00 ne sl Data Source: Payne et al 92 Rel Brror (sadionuclide):
/ Wync et al 92 Rel Brror (radionuclide): 0.10 b4 o [UCVD] = 166 M s e (ol 1,065
Fentration: [U(VD)] = le-6 M Abs Error (radionuclide);  1.0¢-9 2 1.
fig 5.1 DLM ceM TLM
TLM
fig 3.1 DLM ccM g = 105N — —
LogK, = 7.18 Log K, = 7.17 LogXK, = 5.89 t:s K - -élsz L:g £ - A tgg E - _59‘8599
Log K_ = -8.82 LogK_ = -8.84 Log K_ = -9.89 g K_ & B K_ R g K_ .
Log K, = -7.66 Log K, = -1.66
Lug Kn = 821 Lug Ky, = 8.21 |
Log K Vy Ok Log K Vy Ok LogK Vy Ogk Log K Vy LY LogK Vy Oyx Log K Vy Gk :
X0-U0,* 4398 57.98 02150 4660 58.61 n11s _4.5%0 %491 02643 X0-Uo;* 7197 22.10 01722 8386 22.09 01730 -4.899 7131 03080 i
2,
XOH-UOR 8384 2576 om 8.787 7.0 02070 2922 16.42 o281 XOH-UO; 7.608 55.61 01983 8.380 31.55 01972 2.700 71.93 103203
X0-UO,0H° -7.981 76.64 02904 -1.974 76.33 02869 -7.921 28.55 02116 X0-UOQ,0H* -7.495 61.00 -02097 -7.489 59.68 -02044 -8.867 56.72 02095 i
XOH-UQ,0H* 4398 57.98 02150 L4660 58.61 02174 3388 35.34 02121 XOH-UG,0H" 1197 22.10 01722 .8386 22.09 01730 -1.263 60.90 02214 |
XO-UO,L{OH); _16.29 80.25 02405 16.33 80.43 03844 1631 80.59 03483 \ XO-UOOH); -16.14 78.85 03421 -16.12 78.07 .03271 -16.15 79.18 03504
XOH-UO,(CH); -7.981 76.64 02904 -1.974 76.33 02869 -8.293 80.01 03397 XOH-UC,(OH),” -7.495 61.00 .02097 -7.489 59.68 02044 -8.045 76.67 03089
|
XOH,-UO,OH)," 4398 57.98 02150 4660 58.61 02174 2707 79.09 03288 XOH,-UO,(OH),* 7197 22.10 01722 8386 22.09 .01730 -.06550 72.82 02740 |
XOH-UO,(OB)y -16.29 80.25 .03405 -16.33 80.43 03444 -17.58 82.26 03948 XOH-UO,(OH)y -16.14 78.85 03421 -16.12 78.07 03271 -18.45 85.47 1064 |
XOH,-UOOH),* 7981 76.64 02904 2974 76.33 02865 9.552 82.11 01923 XOH,-UO,(OH),’ -1.495 61.00 02097 -7.489 59.68 .02044 -10.36 85.36 09893
3 . B}
XOH-UO,(OH)* -18.22 14720 X 07672 -24.61 81.33 03633 -27.18 84.47 05421 XOH-UO,(OH),’ -24.76 83.26 .05270 24.68 82.36 04633 28.77 86.04 12395
XOH,-UO,OH)¢ -16.29 £0.25 03405 -16.33 80.43 03444 -19.13 84.33 .05313 XOH,-UO,(OH), -16.14 78.85 03421 -16.12 78.07 0R271 -20.69 86.02 2275
- N
XOH-UO,COy ’ XOH-UQ,COy
XOH,-UO,(COy); XOH,-UG,(CO,)
g 5
XOH,-U0,(COy),*" XOH,-U0,(CO,), :
XOH,(UOL),COMOH)? XOH,-(U0,),CO,(CH); i
. U223 i
) ' - PR / Uganium (VI) Sorption Binding Constants
je . .ﬂl c 9 ‘M-é O‘fbﬂZD J \/ \/AOULZ, W7 G '7L\,/ L Solid: Ferribydrite '
1 - ] j / / 1 et 60008 ﬁ;: ir:'orl (l(::l)) %-?)5 lonic Strength (electrolyte): 0.1 M NaNO,
- : 0. Ng = 2.31 sil 2
—g:ﬁ" P?ZJT\’/ l“‘]“‘ Rel Error (rdionuclide): s = 231 sheafun?
centration: )] = le-6 M i ide): ..
Uganium (V1) Sorption Binding Constants Abs Brror (radionuclide):  1.0¢-9
] nodg; nuclear compounds fig 5.2 LM
. . TOT Fe = 2.102M cem LM
Solid: ferrihydrate Rel Error (pH): 0.05 Tonic Suenglyl (cluclzmlylc). 0.1 M NaNO, LogK, = 7.18 ok =117
Agi 600 m/g Abs Error (pH): 0.0 Ny = 2.31 sites/nm’ LogK = -8.82 Lo: Ko LogK, = 5.89
r Dala Source: Payne et al 92 Re! Error (radionuctide): _ . LogK. = -9.89
Concentration: {U(V)] = 1e-4 M Abs Brror (radionuclide):.  1.0¢-9 Log K, = -1.66
LogK,, =821 [
LM s
g 32 LM ccM T Log K Vy g K Log K Vy O LogK vy gk i
LogK, = 7.18 Log K, = 7.17 (7.28) LogK, = 5.89 X0-Uo,* 330 3968 02498 _
LogK_ = -8.82 Log K_ = -8.84 (8.95) LogK_ = -9.89 — - 4039 47.81 02602 -6.514 88.95 06393 f
ll::: llzc., : 5726|6 ] .522 66.11 02681 7.489 33.98 02623 1.049 4921 06701 ! :
™ X0-UO,0H° 9.161 84.67 04336 NC* 0.853 P o i i
Log K V. a LogK v, g EX . 02762 ;
Losk b L = = == £ - b XOH-UO,0H" 1854 9.751 03414 -4039 4.8 02602 2.317 69.69 |
E - e 2 . 02885 \
x0-uo,! -1.388 97.99 04470 -1.361 98.19 04550 5.505 XO-UO,(OH); -17.96 90.65 1622 17.95 90.58 09947 | J
- — : : -18.01 90.81 .1108 |
I 2.164 ]
XOH-UOZ* 6.843 81.26 02583 6.938 92.70 03555 XOH-UOOH)y e e p— o — — " = ]
E - R 8. . 03269 i i
X0-UO,0H° 9.539 98.88 04681 9.539 98.85 04672 9.397 XOH,-UO,{OH)," -3302 39.68 02498 4029 41.81 0260 !
- _ - - 02602 -1.685 89.07 .
XOH-UQ,0H* -1.388 97.99 04470 -1.361 98.19 04550 1747 XOH-UO,(OH)y 17.96 90.65 ront o P . 06663 i ‘
- - : -16. R 03377 -20.21 91.66 03856 i i
g - -17. . 4 -17.65 A k i
XO-UO(OH)y 17.66 99.00 04675 17.70 99.01 04674 XOH,-UG,(OH); 9.161 84.67 04336 9.158 84.39 04253 12.16 91.66 ‘
B - b -t2. . 03707 I
XOH-UO,(OH);° 9.539 98.88 04681 -9.539 98.85 04672 9.680 XOH-UO,(OR),* 26.61 91.4} 01854 26.60 91.38 01765 3 '
- - ks . - -30.04 91.70 05175 ;
XOH,-U0,(OH),* -1.388 97.99 04470 -1.361 98.19 04550 1.700 XOH,-UO,(OH); -16.46* 52.69 03459 16.44 51.42 03377 2 ‘
. bl kL 4 22,00 91.6
XOH-UO,(OH)y -17.66 99.00 4675 -17.70 99.01 04674 -18.33 XOH-UGCOp 1.69 512
XOH,-UO,(OH) -9.539 98.88 04681 9.539 98.85 04672 -10.35 XOH,-U0,(COy);
XOH-UO0H)> " | 258 99.06 04692 25.85 99.08 104701 26.97 XOH,-U0,(CO,),»
XOH,-UOKOH), -17.66 99.00 04675 -17.70 99.01 04674 -18.99 XOH,-(UO,),CO(OH),
XOH.U0,CO.
XOH,-U0,(CO); ,J24
XOH,-U0,{COY5* M .
U0LCO, C. WO Qv g COAA¢ o
XOH,-(U0p),CO5(0H)? = ~—

=

Abs-erro \;@JW wcﬂo@a/\ = [ O0e ’Z.(
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Uranium (V1) Sorption Binding Constants
Solid: i i Rel Error (pH): 0.05 lunic Strength (electrolyle): 0.1 M NaNOy —'\
M A 600 iy Abs Error (pH): 0.0 N = 2.31 sites/mm . =
ala Source: Payne et al 92 Rel Brror (radivnuclide):
Concenmtration: {LVI)| = le-6 M Abs Brror (radionuclide): 1.0c-10 : ;
fig6l DLM CCM TLM i
pre-fomned Fe(OH), LogK, =718 LogK, = 7.17 LogK, = 5.89 4
LogK_ = -8.82 Log K_ = -8.84 LogK_= 9.89 r—\
- Log Koy = -7.66 )
Log K,, = 8.21 !‘ g
Log K Vy O x Log K Vy L Log K Vy L f——ﬁ
X0-Uo,* 1.952 11.78 .03036 2.154 11.74 03056 -4.697 75.77 02307 l
| .
XOH-Uo2* 8.323 15.55 01981 9.304 9.690 02754 2.813 78.33 02408 R_—_\
XO-UO,0H° -4.568 20.12 .04237 -5.000 14.05 03362 -8.016 11.71 02174 |
i s
XOH-UO,0H" 1.952 11.78 03036 2.154 174 03056 -4.185 16.59 02087 B
I
XO0-UO,(OH); -11.20 21.43 05684 -12.15 16.33 03681 -12.03 15.83 03657
XOH-UO,(OH); -4.568 20.12 04237 -5.000 14.05 03362 -4.389 14.06 03520 3
P
XOH,-UG,{OH)," 1.952 11.78 .03036 2.154 11.74 .03056 ?
XOH-UO,(OH)y -11.20 27.43 05684 -12.15 16.33 03681 -8.501 24.44 05281 :
&
XOH,-UO,(OH),* -4.568 20.12 04237 -5.000 14.05 .03362 -.8051 21.82 05051 ——
- - -12. 31.49 .07405 i
XOH-UG,(OH),* -17.89 3161 07123 19.31 18.54 04017 12.82 |
XOH,-UO,(OH)¢ -11.20 2743 05684 -12.15 16.33 03681 -5.116 29.86 07201 _—
XOH-UO,COy :
XOH,-UOCOy), ’. i
XOH,-U0,(CO,),* :
XOH,-(U0,),CO5(0H);

2 s oty thin file.
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Sorption Modeling for HLW Performance Assessment - Task 2 I

: Objectives‘:

This scientific notebook contains the results of sorption modeling of

radionuclide sorption using surface complexation modeling

techniques. The objectives are to determine the model parameters
necessary to reproduce the observed sorption behavior. The results

are computer-based; the data used to determine the necessary model

parameters are from the peer-reviewed with data sources as noted.

Experimental conditions for the different data sources are noted as

necessary. A basic understanding of chemical principles and DOS-
based computer operation are the minimum requirements for these

< Cr(o .

Z. s¢e Mﬁméémé

lgdcﬁ 12T - (26 //7 eV IS
/ <~ 4 /

modeling efforts.

|

|

|

[
The computer equipment (hardware) includes: L

Digitizing tablet for converting graphical data to numerical values

IBM Personal computers.

“Spreadsheets (Quattro, Quattro Pro, Lotus)

General DOS/Windows computer codes include:

Graphics programs (Sigma Plot, Surfer)

Geochemical codes (EQ3/6, MINTEQA2, EQMOD)

Geochemical Parameter Estimation Code (FITEQL)

Potential sources of uncertainty and error include: j

Digitization error

Experimental error/uncertainty
Conceptual model uncertainty/error F

Thermodynamic data uncertainty/error
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Surtate ChMg& Yo Tostol Ht L‘Yb’ﬂh
Eetraleres—aad—Maleridoeblaobss

“NR)

Rddl 15 ol SAm,,o)a (oleulohone: £ , th 3 :
5

type of solid:
scurce of data:

HYDROUS FERRIC OXIDE
YATES (137%)

I
TLM [DLM [CCM 1 TLM - ‘
LK [mmiisy | wi. wiolos | TogK foun | S¢ [omtin fwm | S feutim foum | Sk [cootim IONIC STRENGTH (mol/L) = .01 R“
K K jwiedif wivdif wiedif v
: - SURFACE AREA {sg.m/g) = 257
170504 1104.6963 [0.475196 [-1.50078 |-4.05773 [0.198545 | 0.37717 |5.515491 J0.041992 [0.081124 P2.559797 §0.001584 | 0.003018 ]0.493654 HOL D ONC ¢ ;, = 12
018119 [B7.95489 0.468293 [1.938732 [4.065561 J0.020119 [0.037877 | 1.74912 {0.021113 J0.039859 |1.794291 0.002595 0.00488 ]0.627847 L L -
%295@ B6.11111 [0.483871 { -4.4129 -9.44 [0.626754 {1.117395 [9.500225 [0.063136 [0.126025 [3.190495 [0.049548 0.096 |2.784621
‘jl.70504 B9.21475 [0.481069 |-0.62539 |-1.58541 [0.198545 | 0.37717 |5.519491 [0.041952 [0.081124 P.559797 [0.039188 | 0.075517 |2.469743 pH SURFF‘CE CHHRGE TOTH
‘»'m“, o T pe e P e e g pmm e e p el L 0 eemeen LT
! uC/sq.cm ueqv/g mol/L mol/L ;
; oo [ 2155 s oosis panie a.025 30.644 816.245 1.143E-03 1.2376-05 | 50“‘]?)& W Cale.
| 0.531707 |2.126829 bo.017758 o.018745 Jo.002285 4,388 28.238 746.831 1.246E-023 1.Q35E~23
} o.516125 | -s.0m71 Jo.400641 062889 o.045452 4.821 24.731 658.744 3.222E-04 3.4B2E-B4 |
l 0.518931 |-0.56002 jo. 178624 0.039123 0.036325 S.041 29.88% 556.407 7.79QE-04 7.82UE-94 |
i 0.52194 [3.157737 o.017758 0.018745 0.086¢ S.3aa 18.412 499.429 6.8BEBE-04 6.91tg-04 ‘
5.736 14,303 396.362 S5.557E-04 5.57BE-24 |
M ace) (1346) 6.220 10.815 288.072 4.033E- 04 4.839E-04 |
; 5.726 7.4B65 i38.84!1 2.784E-24 2.7B5E-24
\ 5 7.236 4.487 119.784 1.B77E-94 1.B67%E-04 l
‘ B 7.83@ 1.1865 31.831 4.344E-05 4.2635-35 "
| Q) §.185 -1.115% -23.70@ -4 158E-85 -4, 34BE-05 :
D%%’ 53 8.41% -2.836 -79.544 ~1.0%8BE-04 -1.090E-84 —
g.892 -5.168 -184.293 -7.300€-92 -2.336F-@a |
| 3,885 -13.872 -3B84.177 -6.3%8E-24 -Z.708E-94
i .
\ poadl0s) |
D Best- it LD%\( ¢l L\%QLB( g q\ os %;)L 4971 705 <l
| S This_examole_pealslom 1% '@mm_‘bjacnbo_kagﬂg\ ano_p
I : 0 I .
| vl Seve 05 o cleck e \M,mv APNAJQ}\/X ealculahionsy
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| é:r)eﬁi' Addhbiol Socngle Caleulabions - Caleulatioe) AM; ond Vukeidac Lieg

25 Deg C; No CO2 Surface Charge TOTH
I Aream2/g)= Solid(g/t) = - HE RN E
E & —
1.S. (uC/cm2) ueqiv/g (mol/liter) (mol/liter) ; 2 — -
T e N -
0.01 4.308 28.038 | 746.830609 1.0456e-03 | 1.0948¢-03 — 2 L
! . -
0.01 4.621 24731 | 658.744125 9.2224e-04 | 9.4617¢-04 o SEE gl 8
I E|C i) ¥ e -
0.01 5.041 20.889 | 556.407182 | 7.7897e04 | 7.8807¢-04 , 2
3 3
0.01 5.344 18.412 | 490.428888 | 6.8660e-04 | 6.9113e-04 ] § HE HE - N -
] ni -
0.01 5.736 14.903 | 396.961857 | 5.5575¢-04 | 5.5758¢-04 S 2k
0.01 6.22 10815 | 288.072367 | 4.0330e-04 | 4.0388¢-04 JHERNEE o
0.01 6.726 7465 | 198.84052 | 2.7838¢-04 | 2.7850e-04 F ! 2
H - o
\ 5 als
0.01 7.236 4.497 | 119.783767 1.6770e-04 | 1.6754e-04 —— S HE [
0.01 7.83 1.165 | 31.0313738 | 4.3444e05 | 4.2627¢-05 o
T— sla gl s
0.01 8.185 1115 | 29.699555 | -4.1579e-05 | -4.3456¢-05 ‘ 95| 2 oK
1L s
0.01 8.419 2836 | -75.540752 | -1.0576e-04 | -1.0898¢-04 ——— -
! 7| &l e &l n ] T
0.01 8.892 6168 | -164.29314 | -2.3001e-04 | -2.3960e-04 ; , 5] 4| § E] \ E
g ZEm] =
0.01 9.695 13.672 | -364.17248 | -5.0984e-04 | -5.7078e-04 : ) - E —“
§ HE 8o oo+ 3
Converting Surface Charge (uC/cm?) to Total H+ (TOTH in mol/L): i s = :. I
' 1 gl 8= I -
uClem? to peq/g: ! | : § =1 § 8 ool - :\ S
e . Ay 23 2
(30.644 pClcm?)*(257 m*/g)*(10000 cm¥m?)*(1/F) = 816.245 peq/g ‘ éQ , a : ;E,, .c,‘:
1] of =~ “l o Iy o o
B = -\ =
where the Faraday Constant, F = 96484.61 uC/ueq f — N\-" 5 ::":“
HEP g g +@ 8
peq/g to moles charge/L: NN M E - s =
B Iy - .~ g~
(816.245 peq/g)*(10° moles/peq)*(1.4 g/L) = 0.0011427 @ . - §lal, 3 3 g 58 &
I NEN <] 8 3 -
. N ' = 18 {8 =
moles charge/L to TOTH (in mol/L): ) | = E = =g B
- i HE T E83 @+ &
0.0011427 + 1092 . 1014 - @025 + lg ) = (),0012371 mol H-+/L ‘ : N 3 g L? % =5 E g i : [
: - —_ QO 58 Q
. . R i I— @ - ) MG v T :@'
where log « is the activity coefficient for the jonic strength (I.S.), calculated using the Davies Equation such that g 2| ¢ i3 | 3] ) ﬁ Ic 5
A : B ol “1=1-{={- g YTan n oy
— = O =~ Q
log v = [2(-0.508 *{[ SQRT(0.0)]/[1 + SQRT(0.01)] - 0.24%(0.01)} = -0.09 ‘ e s = SRR ,-.ég 9|
. EE E ,_é R g E o § o f [ 5 3 g
- g i3 1% &[] € n o E 5
: z - - 5 I :5 =
HE alz gz = = e -
; SEEIE aldlslalg 2 i k=] It g ° R -
3 géi% HHEEREEHE EHE .- N g2 &
- szl ol s 3 S g 3 o
R HEIEIE HEEEHH ™ + o 9 B 8
I HE ilglglals] S & B ¥EHSE . °x B
— 2 " 2 + = 5<80< E g8 3
gl R MOHE S & 8 B B OE T
3 MNEEE gle1g) 8 + | > 5 ® 9 °
g il Il Kl s Alalgls| § % £ w 5 S22 =2
5 & 5 = 2 ES £
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Uranium (V1) Sorption Binding Constants I /
: ] i coponn : - , D : &L/oﬁ ecror Kmﬁ & e (rad) a.e.(rad, (rcu/) a. e &_J}

ihydrite Rel Error (pH): 0.05 Tonic Strength (electrolyte): 0.1 M NaNO,

-, 600 ntlg Abs Error (pH): O.OW N = 2.31 sites/nm’ { O
Source: Payne et al 92 Rel Brror (radionuctide): ) j / _ . ( j ) -
g::e:::;m [{Jn(tll)] = 1e6M Abs Error (radionuctide): 1.0e-10 A 2 // L. 0 Vi D) /' O 2 O - ) . O . / O C/j / . /
fig 6.2 DLM ccM TLM , CO JS @ /0 ;2 O /( > (D)
co-precipitated Fe(OH), -1 Log K, = 589 . - / ’ _ ' ~ _ )
s t::i Xz e t:: E_ - :’8.1;,4 tZi lé_c_ =93 : 5] & e /N 3 o e z e s/
- 0 Koy = -7 ( >
Log Ka, = 8.21 ' H v, @
Log K vy Ol LogK Vy Ik Log K Vy Yok ] B — & O - O 0 O O . O

X0-U0,* 1.871 2877 02587 2,073 2.963 02593 1.196 8.763 02327

-
XOH-UOH 7.703 55.39 02295 9.146 6.633 023711 1.395 88.88 06296 ;

«
X0-UQ,0H° -4.483 6.848 03680 -5.022 2.258 02846 -8.407 31.67 .02086 %/ l7/ 9 L/PM
XKOH-UO,0H* 1.871 2.877 02587 2.073 2.963 02593 -9267 45,11 02185 , 6 y { v

XOH,-UO,(COY,> -13.89 82.63 03547 -15.72 84.01 02725 -3.886 64.07 05804

XO0-UO,(OH); -11.01 14.84 04957 -12.13 3.198 .03130 -12.01 2.507 03102 Uranium (V1) Sorption Binding Constants :
XOH-UG,(OH); -4.483 6.848 03680 -5.022 2.258 02846 -4.410 2235 02974 __ "
Solid; Grribydrite Rel : 0. i : F
XOH,-UO,(OH),* 1.871 2871 02587 2073 2.963 02593 3196 2.463 02861 1 )Z// v myx A;”;:’;%*gy ‘:)‘:]5 L?”i?';;“‘.‘f? egcl:::;ulyw)- 0.1 M NaNO,
: 0. s = 2.
-8.3667 11.03 04521 Data Source: Payne el al 92 Rel Error {radionuclide):
XOH-UG,{OH), 1.0 14.84 04957 -12.13 3.198 03130 1 Concentration: [U(VD)] = le-6 M Abs Error (radionuclide):  1.0¢-09 ‘]
. 04337
XOH,-UO,(OH); -4.483 6.848 03680 5.022 2258 02847 7002 8.579 04 P p_y p— L
: O
> 20.99 06391 -19.26 4.959 03434 1252 19.96 06460 C, = 0417 LM |
XOH-UO,(OH){ -17.62 . A S o POy = 1% LogK, = 7.18 LogK, = 7.17 LogK, = 5.9
XOHAUO,OH); 1101 14.84 04957 1213 3.198 03130 4812 1. : . K LogK_ = -8.82 LogK_ = -8.84 LogK. = -9.89 T
U0,C0y° Log K¢, = -7.66
XOH-UO,CO5 : Log Ky, = 8.21
XOH,-UOLCOY Log K Vy gk Log K Vy Giagx LogK v, ik
XOH VOO R X0-Uo,” 2.105 19.97 03913 2.302 18.73 03917 -4.555 35.88 04448
XOH (U0, COLOH)® : — XOH-UOM 8268 31.45 03682 9.412 22.43 0m 2.999 36.31 04684
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Urasun (V) Sorpion Binding Comstais ) XOH-UO,(OH);* 479 17.83 04085 -4.955 16.80 03853 -10.53 40.52 1.085
- XOH,-UO,(OH),* 2.105 19.97 03913 2.302 18.73 0391 -
Salic ydrite Rel Brvor (pH): 0.05 tonic Strength (clectrolyte): 0.1 M NaNO; 7 2.538 40.52 9126
g Abs Brror GH): 0.0 N, = 2.31 sites/om? XOH-UQ,(OH), -12.75 29.69 04196 1272 24.20 03794 -19.44 40.53 6.867 !
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'\/Iﬁng the Data of Tripathi (1984) in FITEQL

As noted in Tripathi (1984), below pH =7, the sorptibn data are the same for both CO,-free
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Uranium (VI) Sorptien Binding Constants

1.
i 1 i 1t : i Rel B i): 0.05 Ionic Strength (elecirolyte): 0.1 M NaNO,
and atmospheric CO, experiments. In the presence of atmospheric CO,, additional 71 m«:;xw Kot Eror ;0.0 foni St oty a
- . H : ' || Data Source: Triparhi 94 Rel Ereor (radionuclide): 0,08
R experiments were conducted at pH>7. For the purposes of constructing the FITEQL input ot (OONT S 15,5 M 400 pp e e 008 o7
files, the data were digitized for each U(VI) concentration. For those concentrations where pLM o T
both CO,-free and atmospheric CO, experiments were conducted, the two sets of digitization oK, =720 i, = 647 Lok, =30 ,
. . og K. = 9. g K_ = 9. ey
results for data points below pH ~7 were averaged and entered into FITEQL. For . LK. - 7
. N — T T an = 8.
atmospheric CO, experiments, data points at pH> 7 were not replicated in the CO,-free Tk - ok " o Loe K ™ e J
experiments, and only one set of dlgltlzatl()n results was used. 1 { xouo, 1.984 1414 08951 1.461 1452 09046 -03675 2.884 1257 =
XOH-UO* 9.802 1.801 09556 8.849 1839 09879 8.560 2.544 1453 {
2. In the presence of CO,, only surface complexes using the uranium-carbonate species — Xouo,om AL R EL U SN R L T T }
" . . ") XOH-UO,0H* 198 1414 08951 1461 1452 09046 1179 2,005 1084 !
UO,CO;°%, UO,(CO,),>, UOLCO,),*, and (UO,),CO,(OH),* were considered. In addition, the p— P P D I P o —~ i
surface complex XOH-UO,(OH),> that best reproduced the observed sorption behavior in the — s Jioe s Jssns |iw owm  Tsee oo | ocs
CO,-free experiments was also considered in the FITEQL runs. XOH,-UO,(OH),* 198 1.414 08951 1461 1452 09046 2.502 1158 1010
—— XOI-UOOI), -13.49 am 08704 -13.07 7944 08769 -11.89 4129 09984
XOIL-UO,(OH); -5.781 1.062 08668 5.845 1087 08679 4,290 4350 08587
XOH-UO,(OH)* 2116 5696 09035 2022 5914 09270 -17.56 2m 1339
XOHUOLOH); -13.49 a7 08704 -13.07 7944 08769 -10.43 1709 1041
i) [ xomuvorco; 2244 1173 04579 2,305 1183 04598 2.150 1.193 04613
Urasium (VI) Socpion Binding Constans [ 2§ xoHu0c0p; -6.411 6642 05373 -6.040 8606 05194 -3.362 4323 08046
}< 3| xou,vogcoy -18.25 823 06232 -16.38 1936 06641 1074 3.950 1574
Solid: gosthite Rel Error (pH): 0,05 lonic Strength (electrolyte): 0.1 M NaNO, i I o xon-wopcoomy |66 1627 06431 6.776 1.629 06444 5399 3.948 06852
Ay SOy Abs Error (pH): 0.0 N, = 2.31 sites/um? \
2 Source: Tripathi 84 Rel Error (radionuclide): 0.08 I o
[ ion: [U(VD)] = le-5.4 M (1000 ppb) Abs Error (radionuclide):  3.4e-7 f [l /‘(5
log pCO; = 3.5 DLM cCcM TEM ¢ - e —— — -
| M /‘
LogK, = 7.24 LogK, = 6.47 LogK, = 5.89+ \ :
Log K. = 5,06 Los K. = -9.03 Lo K =989 | ﬁu/ bou»uo,(om;' wC [20  Taszm | om0z ] 2030 | 5103 | o150 [ 156 [ 365 [ 1305 i
Log K, = -7.64 | N
Log K, = 8.56 [ . _ ; WV 30&9\
Log K Vy Ok LogK vy Gk LogK Vy Gy ’—“ ETcor:, s'-or' /'l/)d'/ I3 /d) ﬂ/Jr'l/Jaren( l)/ &’\)I 3), <) 1
Xo-uo,* 1988 1.196 08361 1.491 1.245 08575 4329 2.154 1216 ‘ C aby ecr '..ﬁffi‘-_?:-l abs gccor ) abs erre 05(2) abs ecror (Cl }
XOH-UO,** 9.918 1.489 09248 9.069 1.536 1015 9.647 1.829 1527 t UOZ“‘I5 Y 1%e”7 3) /‘3 e’7 3) (3e -_7 "") 13e ’7 ‘
; - P . - .
XO-UQ,0H* -5.831 9227 08064 -5.893 9362 08065 6.933 1.701 08813 i Coa"‘;e /- Ae7 2-be 7 37 7 é..b z 8
XOH-UO,0H* 1.988 1.196 08361 1491 1.245 08575 1.562 1.549 1100 i i H oo 0.0 0.0 0.0
! — .
XO-UO,(OH); -13.54 1207 08382 -13.10 T4 08517 -12.98 217 1056 J raniumn (V1) Sorpiion Binding Consans - ;
XOH-UO,(0H);* 5431 9227 08064 -5.893 5362 08065 -5.740 9487 08071 i l by bt <N
XOH,-UO,(OH)," 1988 1196 08361 1491 1245 08575 2795 9156 1049 J ; % 5 [ Gfﬂ/ ‘{//’ ( iw;:-ds ‘for::zxc procind i 003 Ionic Strengih (electealyte): 0.1 M NaNO, .
XOH-UO,(OH); -13.54 7207 08382 -13.10 142 08517 -11.76 5069 -1055 » ) m ﬂ//l wce: Tripathi 84 RerErrr:’rr(gditn?.gidu)- 008 Ny = 2.31 sites/nm? |
XOH,-UO,(OH);* -5.831 o221 08064 5,893 9362 08065 4423 4321 08123 ,‘ necuration: [UVDL = 1.05e-6 M Abs Error (radivnuclide); 8.0-8 ‘
XOH-UG,(OH) 2113 5996 09298 20.13 5949 09760 -16.88 36500 1439 /( DLM ccM TLM !
XOH,-UO,(OH), -13.54 7207 08382 -13.10 7142 08517 -10.31 2569 115 - :':”“ E' = 79'2(:5 t“s K, =647 Log K, = 5.89
; ogK_ = 9. K. = 0. -
) ¢1 ] xoHuocos 2,238 1107 04487 2,298 Lil 04503 2.143 1120 04517 e Tl :“::5 ;,T A
%) CA| xoH Uocoy, 6373 6654 05479 5.983 8358 05273 -3.254 5.286 08160 l———‘ Log Ky = 856
Log K v,
3) €3] xonuocon> -18.00 8324 07395 -16.54 1.809 01877 9.126 5.199 a1 \ S < 1 Log K Yy Sty LogK Vy L
, X0-U0,* . y
4) ¢ xonqwoncooms | 108 \a47 6192 148 Lo o o o o ; \ X : 1306 8.014 04185 7619 8.331 04248 2.420 17.95 06439
AD: aribmetic om// overror | 199 /5/ / : \)\ XOH-UD; 8.767 1135 04441 7.821 10.61 04506 5.889 16.32 07565
) o o R i \Q\ X0-UQ,0H" -6.187 4.163 0152 -6.282 4.589 04126 -8.178 1271 04546
| ; o \ XOH-UO,0H* 1.3061 8.014 .
ﬂ XOH-UO,(0H),* wC | 2228 [ as06 | onss [ 2023 [ 5506 | ona I -16.86 l 6.725 [ 130 I i ' , il 7619 83u 1248 ~2238 1272 05119
/l/\ e ‘l ‘ X0-U0,(0H); -13.76 1.354 04466 1341 1444 04447 -13.87 3974 04699
VR o ! i XOH-UO,0H);* -6.187 4163 [
) n ) — 7 | i ,(OH); . . 152 -6.282 4.589 04126 -6.142 4.691 04117
)(/ Errors Cor /n/)ﬂl Eles Mum bzrea/ DI ),’ -~ ) ﬂl [—*—__-‘ ’ \ XOM,-UO,(OH),* 1306 8.014 04185 7619 8.331 04248 1.827 5.495 04692
b eor (cedion.) abs gcror(r)  abs error(r) abs error (r) | ‘ '~ [ . e - : .
o Y 30 o7 Y 3de-7 3de -7 L i | ) (OH), : : 04466 -13.41 1444 04447 2.1 4397 05425 | SE—
pds 1 e 2 ' : 3) de /7 4) 34 e-7 3 ; XO,-U0L0H), 6.187 1.163 04152 -6.282 4,589 04126 4.370 3827 04856
@ .4s 34 e 7 ¢.4e "7 1.Ce ~€ 1.7e -7 i : " : :
?4 . o AP 5o . | § /\\ XOH-UO(OH), 2132 5097 04967 2049 2417 04890 -17.81 217 07596
o . <~ 0 YN/ K
6.0 | S NN \ 3 [ xomHuogomy; -13.76 1.354 04466 -13.41 1444 01447 -10.30 2157 06189 .
4 i 5 XOH-U0,COp -2.502 3.497 o215 -2.581 3.890 02220 2.434 4.085 02227
- N\ S xoHvocoy; -6.598 1351 02583 6269 1484 02519 -5.010 2200 03970
‘ \ss % 3] xon,uocoy -18.42 7639 03261 -17.26 2.084 03458 -15.65 9.624 08676
)_( é(/ XOH-(UO)COM0H), | -6.888 2,098 04488 -6.963 2222 04489 -5.620 2316 05157
ﬂ . LV
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w /Z/H&uo,«m)}- wC | 21,69 I 13.57 I 04123 I 20.74 | 14.45 I 04500 I -17.88 | 15.45 I 07311 j
i

Erers Sy /n/w'/ f./e')/b’um//eren(/ ‘7' &) 3y, - <)

,(',13//15,2 |

: by eor (edon ) absecroc(r)  abs error(c)  abs ecror (r)
Wus D § 08 2) §0e"% 3y §0e 9 1) 8.0 -8
@ s goe-¥ Lee 7 B e -7 “4.0e -7
;2/. c o .0 0.0 0.0 j
Usantium (VD) Sorption Binding Consants
M lear 2
Solid: goethite Rel Error (pH): 0.05 lonic Strength (electrolyte): 0.1 M NaNO, T
Agp: S0 mig Abs Ercor (pH): 0.0 Ny = 2.31 sites/om?
Data Source: Tripathi 94 Rel Error (radionuclide): 0.08
Concemtration: [U(VD) = te-6.4 M (100ppb) Abs Ercor (radionuclide): 3.4¢-8
DLM ccM TLM
| e LogK, = 7.24 LogK, Log K, = 5.89
Pa) /\/ LogK_ = -9.06 Log K _ .
7
7 Log K A [ Log K vy gk Log K v, [ —
X0-U0,* 1.460 3.065 06906 9269 2.895 06930 -1.638 11.63 08711 i
XOH-UO,™* 8.999 5.341 07039 8.026 4.392 07042 6.327 11.01 09730 e
X0-UO,0H° -6.065 1.489 07102 -6.159 1.742 07034 -1.890 6.321 07116 ! .
XOH-UO,0H* 1.460 3.065 06906 9269 2.895 06930 01630 6.564 07534 L
X0-UO,(OH); -13.59 6353 07549 -13.24 9652 07325 -13.81 1.665 07465 !
XOH-UOLOH),* -6.065 1.489 07102 6.159 1742 07034 -6.020 1.816 07019 ‘
XOH,-UO,(OH),* 1.460 3.065 06906 9269 2.895 06930 1.885 2114 07378 [
XOH-UOL0), -13.59 6353 07549 -13.24 9652 07325 -11.94 2638 0839 /
XOH,-UO,(OH),* -6.065 1.489 07102 -6.159 1.742 07034 4.147 2689 07974 [—*“
XOH-UOLOH)> 21.12 2964 08123 20.31 5076 07760 -17.80 2489 .1057 ‘w .
XOHL-UOOH), -13.59 6353 07549 -13.24 9652 07325 -10.12 3139 09534 ‘—ﬁ
XOH-UO,COp NO €O, at | this UVDy; | —oereeceme - |- i
XOH,-U0,(COy, |
XOH,-U0,(COp,> :
XOH,-(U0,),CO0H),* I
' Jaz_ |
|
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s data will be continued in scientific
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