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' The Boorum & Pease™ Quality Guarantee
- The materials and craftsmanship that went into this product are of the finest quality. The pages
(" are thread sewn, meaning they're bound to stay bound. The inks are moisture resistant and will
‘not smear, And the uniform quality.of the paper assures consistent rulings, excellent writing
- surface and erasability. If, at any time during normal use, this product does not perform to your
- expectations, we will replace it free of charge. Simply write to us:
' e Boorum & Pease Company
.- 71 Clinton Road, Garden City, NY 11530
, . Attn: Marketing Services
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-One Good Book Deserves Many Others.
Look for the compléte line of Boorum & Peage™ Cblumnar, Journal, and Record books. Custom-
designed bopks also available by special order. For miore information about our Customized
Book Program, contact your-office products dealer. See back cover for other books in this series,
: Made in U.S.A. : : :




blzh}

0340‘/'

mmczx o. 1m__az£&ga‘m§m ,

S—'ov revevse g M&LG‘M&WQ[WMJ&.,W

’ '-e\fggvm'

o hr&mwwpc&w Im Nell +

2.0l m /uw‘/m5 soletan.

Lot o Al

mﬂ 3 HAM. S\'OL

Tl

Me-kkqp .Disfialu_e@ H_WLWAJ&H <+

oluctims conken 200 pr AI
Z:_ja’eom 5: 0“3

Zz,mgflxi:t g[g& :

® - 4L PP hottle

- 2L " \)o\&wﬁ Q{&A
- Uoh&@wfugets '

. m‘ﬂ|¢$d ﬂ: !¥ .
e Me—bb’cvéA'EZ*(‘ LM 5&-[01;37\
- Mwe(w Pme609 pofese ( w___zg:ﬂ_fﬂ




[Ceanits -

1

£ Nact (- TN

%

(ot 84 mu«)

.

Im) “047 95 741- 1)

vt 10 - St

™ ot MNa. {pp m)

Cfufqs 1350 g4l Jzz Se

bl@’ﬁi 0451 5,3ﬁ l; A L 122

l
1
i‘
||
i
}

hlgﬁ'ﬂ; 104Y$s &jzz_;z.o"c

LJ7)43

‘4 . iy
"MLSSA—M olilire 15 be wael)

bS5 De

Vesrsrnar

le 5. 84 e. | \Ua.('l -k 6 Q»ﬂ QQE

m guck % \L PP b%ﬂ!_‘/

L0
MWMD-A-
"t ‘_B

|
i
ik
I
ik
b
B
|
I
I
I
]
i
i
i
i
i
|




la)az| p . —
/4 ovevy O 1Mo (e ?vm
49.\...{..01 e COVSE! &l ¢DVSEZ .

7
L DUSE!

lc - ~ /)

l" | v

_ Solutn. Meemustes - Mtz
L/n[1s 352 38\f22.5 (Rt Mt
lf/n :/ﬁ} 354 %ﬂo/zz.&"c B
ATV S 1356 8.83{/7.2.5‘%. e
Lfu]93 1357 3822 o_
l,‘h.;lh; 045! K.ﬁﬁllzz.z"c. 2540 A
b3 )53 0952 4.0:/@,4"4 2570 3
Lizdfar o554 gad/aust 2570 ¢
Lo 045 g.12/2L 2t 2550

/ -

D) Sk (climopbilole) vem —

4 v
4.% . Solds (e ponde) b

airzoba-ud». w=f. ullapos. H, O

Vocrsm Szl

) Sofnwaﬂm;&g 45 a\v rqu
WJ

7

plectie  corfonetre léveg,ﬁl

|| .
CDVSE! %« REC. - CDVSEQAREC.

Corograss

wes 8&.‘2 Coimen, .\)o(g 'E.;Iold"g

- ~ »
C\x "

%M
CDUSE \ ¥ PEC 13,5\533 14, ﬁo?ﬁa 964 5
4.7 L9310 <
i te2-g 188

C wm&ﬁc \3-‘1&%




7 St o > P

Plentd soltien v b ortobans

lodulnl) "woEl o _z‘ : zli'i "g,sfaz .
: Mﬁ_&l_‘s@ 0 b

%mmﬁ-’

§o 54.1; . CC-03 lwl
v

fwﬁw

| b\ 5&1:&4 /Mg-a—bwy NALAL ,,

ym&y wwL ,,f{,_@-.u )

‘»‘¢\ SOI.MW B oun Ay
d

(M.-CJ e,

ASE(¥ REC hsEewREC o) PSEPREL.

wa

h)e;v&t/ : szf* A ol

- ASEIRCE. . 14,003 \7(,05% Q'S&L’f
AsErw PEr - |31.3? 1. 158 ¢ 5%4

Ase>y BEc tmﬁz, ' n@% ;]1?




(,ﬁ'/ﬁ39po )4' SMIJ/ Lmoued J&'? ASE I ¥REC afp
1430ka.  CDUSEI%¥REC wew? mowtl o~ clumme

Sm %:ov ‘QKW b\ Scon—
electve~ wmicvescope B M“@Mﬂa
5 VML\-I et ‘Pt.‘bjl ete...

lr/)&/ﬁ SEM Muase ASEL$REC b
C.DVSE | ¥ REC. 5 les  woens  cordram

oclzl o~ o <
Ex Dwv 0G. OM%TQ 7 pmEA

Micvo phot %)vapkb :

A/?\,\
Lo

H# (3453
ASE [ ¥REC




ASE ¢ REC

ASE) wREC

AL Y¥SY

462454

LOVIE |3 REC

#L2457



10

- |;J y

e Anle feime -c'//'l~l oli Gre bt




12

COVSE |k LEC

CoOViElx LEC

# (249

CLOVSE| ¥ REC

COVSEl ¥REL

-2\l

4 o Yoo

13



14

15

#'*dk ASH‘ / W -S"nw\ M’E_St

H ‘mcww m—-—<

W

$IM e ¢sSO—63S5

V“eﬁésg__i_ab‘e

!MQM "{'50 35 Svaction v o=

Plewel) o (L hﬁe&t_«v u‘)nﬁ.‘ﬁ»«v

Eeger= Sy KA € A

. - 7
16 N?M/ 9/ ~ 10 mh “/
A

L gt L—-MAA‘« (*‘




ol M Nell- QuA__Na_H'gQ, gjw—b\w

ctuvate + A\

Sov VQQ.MM%%;

17

b) As codralo | 35m| senple Seow

bt “Peste Mulig-A" oL | 35aL

Soveptly S boole Resis Mty

m.m, ,QM m 0 m) PP biib
Féz $.0, +/’rl eonliker ysenm

Ob) CQM&@W“M 0, a9
. Al _coltik o Dvw

MM@AQé’_«,UGC— 10 /] \Q

3(2“,‘??&__.5._0% ‘“&QM“QQQM mb ‘k\

a[u@s Ol

mmmm,s& fﬂ;&wé&

<) Results:

Kevevee ﬂm!cgm' e-Ch Qgp:t. ohite Stadbn D
Solukion,

SIO; : 23.3b B 393l phm.

A’l_ -~ 1KS.7S o8 20125 ?P"’

b0 plnod 526 _pnn.

showie_on Sollown P&:}e 6




18

1 . 1uY
< L 151
3 . 199
4 L2851

LINEAR FIT

3.640
7.280

9.100

STD # ABS  CONC

S0

5.5x

pARIS

;ﬁ-& tov

NOT THRU ZERO

=

% fm n&,ﬂ.— Goe AU ek siss
_ l;soldep 13Ce, Mﬂﬁ&;_{ [ot- fbb'b.?oé)

.

o~ 300 mla H_o e e M Voluwmdts

G'MM S. 8wl 0 ot

'dCt& ((cﬂ' ‘8‘15‘(’\‘\\ T 160 v-.\* 3 2.0 AR

100_m|_voluadts Sk AM o ml

'n?«ﬁ’-—% Lapfwt—'- T o

)Lﬂw

e (L PP b

"B.%!,L,_[zmo,ct ;

(S{‘D‘gk. Di 30 : Wzi%w

125 . a ll—l " YT
":' é:(-ﬂaj VY 0 W o "
lm blv‘g:l, |
oed) (ot 8‘:34‘4\ +5

(o am/ rr.\

| sLopm 36,47
. INTERCEPT -.0204
. CORR COEF 1.0000
P eI 1D# 1 15T
. 410, 0NM $.54 ¢ covtvo| S,
1
———————————————— iD# 2 5TCg
i 410.0NM 5.67 ¢ v
D4 : TST24 k
410, oNM 5.48 ¢ 'Ee\)evae A\MJc.me e
———————————————— og 4 TsT24 cl,.,,(abdoh'(z g
410. oNM 5.48 C Std. Solw L
________________ h# % TST24 ; ‘
a10.08M waC Reveran Ma:i:y/-k !
________________ 1D# 6 TET24
410. ONM 10*C Reoevse Macteiy ;
[t i
LoLD# v IST24 :
| 4lo.onm 05%C Blwk contro| |
| e m el H
‘ o
STD #  ABS  CONC
A‘l - ,’? 5)( i lu.'(nea.-
1 .124 50.00 S'A_(_-épr
2 .199 75,00
3 266 100.0
LINEAR FIT
NOT THRU ZERO
SLOPE 352, 1
INTERCEPT 5.836
CORR COBF .ayug .
---------------- 1D# | PST24
534.0NM 5.0 C m————— 78 u-cbvol
________________ D¢ 2 TET24
SN T Pev Anod - c\iwop
iDg 3 TST24 4 Solwn
534, 0NM 79.9 ¢ $
________________ ID§ 4 TST24
534.0NM 6.67C — v Reu Moetwiy B
________________ ID# 5 18124 .
534.0NM To2%C | conkvol blenle.

:u Mg < lead, . A%‘M ,/H' K;)R*L
gv.‘ ‘ -
2.9 hr@-—ﬁ 2% /N QJ\ solwls .




20

H’f,l gor S 0. (S : | Y

A‘QM.__M

Hcl ( lo=f“‘ f.aooa.f) ‘

re 2';0"\‘ HO R e

m "#CI ET

21

Toverse. mummw&

v.nam M.g,(u

D ; 1’54. oxabvg,,_@/[af-ﬁo{’b*\

_ e Zoo ""\‘ “—O_M m{(mij_:)

Objeckive. :_Se tevmve kivebws oF
N
cl,pqphlolzﬁ m@ és_@&.lc‘\,_m@

pre c.o.-!zﬂawu

Me &QL_WW Al o$

;6ln?ﬂ\§t

( ; balevee.  accwrets 16
S 20407\

L\ Mg_gg(cv AE2H0 Yolavce LrcundtiTo 0.0t
/ s _[01237) d

L\ O&LQA) F’H’ wetin, + @ﬂ'f_& m &

Na._ton. _seleckive. electale,

4) Plt\.ﬁ:hw woe & ﬁm.mw
g UQ&

T L N

Ma;l-fnué . .
whe 0, ~ b Al

OAM_ MNell- 0.0 m og,ﬁcag solotc,

( . ' e}.;_é&:--wl a:) '

(__G-C—lo‘/ )-4)




29

(_\ CDVSEZ W vsELl

23

bV ﬁp_q‘[],oo a-u.ca-wA YeHL ¥ CPT +Ma S

ASE\HREC ASE2Z¥REC ASEBHREC
ASt #450 /L3S kuc Fuk '

REDVI « RebV2, = will conrum cliwaptilolite,

Ve ( v o

‘. ‘ DFWW

i

PV‘OLS D e !

This evb,gvmwi w\\\ (o-$|$'(: og:

10 500 ml PP b, fnitiall

Retvzd + Revet - will cutten cluospbilolite

Svom

P ey
: ppen_$:6, ~ 200 ppb Al

DV m;/zoo#- KO WA 4 L ¢ TV NS

O Nelf- o olm_.&_ﬂ'coj__s_ofuiavv

+ e W&L uép.'bm&_[.,@kﬁ .

RAsHI & RAHZ - unll cobr cnoloeme

or N9 sold

o ’ wecg-_ggg §vm SOl\&E‘Lﬁ:‘ﬁy_*__
B\l“ 1 A ; 'm::dﬁiﬁ‘ﬁégzj‘*‘”‘l .

ASE=R,
W(m un(( be. o | - e
S ol\MLW o) RAsM: o+ Pt - wil0 cotis  snalevns
m,QAs‘s-..~ S, -  Suem stodo
AR 450/l § Fuct ot
{
Water Mass Cumulative time Analyses
250 ml 0 - none SR — e -
-35mi=215ml 2 days Al, Si, Na RNS | o R”ﬁ‘g -
-35mi =180 ml 3 weeks - Al, Si
-35mi=145ml 6 weeks Al, Si, Na -
-35m|i =110 mi 9 weeks Al, Si
-35ml=75ml 12 weeks Al, Si, Na <




Lq(43 1 | -

V" d’yopﬁwdg/ ‘ s .0 QGII

v w .
(320 b 2) hoaleed m&m&# % L B 30 b . Ok RCDUB = 41657‘7 5
tenple  potliy: : L IR . 4 cDUMOO200WUC WA $HLYC =
| i
|

ReOUL = 51.325)

RepV e -~ 51.38%0

ReDV 3 — 510574 sushe. Wi ReDUE | = 5[4678 5

Repv & - 51 4,78 ,, +me4mwcv-umﬂ rCPTAAS = 5L, 284 %

Q» NI

: ' " a!:.gggﬁ__(g.@ﬁ, = 040k0ole
RAstH)  — 50.4G0f - o .

RASHZ - S0.90L0

- RRAsH® - GlLyzz¥

RAsHY .. 5|.3920

RNS)  ~ ¥SLIZ3Y%
PNs2 -~ S5Lz2170

O(QF QUM | Q™ ch

13'&5[&51 L %'H" ' 2 ‘So,‘ibbg, 5

+ ASE| wRECHASESHREL. =~ 5 %zfﬁ

t
i
>
Q
~)
A

X W ancleime
L\ Place _~.as._ o C_I)NoD-E\\o\\fiJ L

AR ST YW ‘*{ac bvz, A - S ‘ L .
| 347 b DY RAsH2 = 56.96eo

ReOV™ o) RCDUL,
| + PSEZRREL - ASEITREC

oy
e
On
Y
3

RS S e C o

1335 Jua Wt RCDY $1.3251 4

+CDUSEIL* REC 52.2858 ZL

{14 "o

12D oy W RAstt3 ~ 5] dzry

Wt _clinoptilol ie

0.40 7 Z
d

<«
-I’%ﬂsktl@/mé*uc*wﬂ’ = 55,4289 g
n)-(r mozuw . 2. Y.004% 6

(337 jus Wt Repya L3830

+CDQ.§E¢‘L:!:&QL 52.3581

B8 in

nsslm s Y = 513920

A,
6.4151
v At m’@l(q}wmcxwﬁ' = . 55 4009

ﬂb’ (ﬂt.tﬂeMb .= 4.00%4




__32ppm 5:'6;,’-

27

N C + 0.0 ... VG~ CQ

:

N

P

25T W RPebUL

1402 e RCDY2Z = B02.35 S ?’5 , | si ___Aifpph)
1496k,  @LPYD = 302. Gy % | | bes. | time | aSt.|  Tows pom | v | core | vaw Cotr
\odl. Repvd = 302.4z ] 2022 Jhjis weszur1 2150 | 544 |Zsug 347 [Pigund
- TR .9 | 21417 21l43 10151229.29 A AW 547 Pohmd 54 |2 s
tho by  RASHI = 30445 o | | 127,59 g 53 see]jae. 38| SBBAE AN N 2o may [P5as] 47 | 44
9% b RASHZ = 30448 G 1 o.us J)1[43 1333] 500 | (535,59 A, ZE2Y B T
1S e - BASHD = Zos.42 & 5240|428k Bl 1700 | 707337 25¢o | s |S5pss] 20 [P wa
i pee  PASHY = 305.41. & 16839 :i[u 13 o] 72.48) H3 U037 3100 | A3 |'3%287] a2 |* 24
e 4737zl 150 1.00f 0%
1420l BNSY| ¢ 301 %0 . ‘ )
22 e RNSZ = 30(. 24 &
Lo e B e B | Repv 2,
£) Place. lmurpa ous. moeds 9 |
boui. <+ ploce  voo shele Lo 1 TutalpB = 47T
sef o 28°% + 4O vpm. At = 1doaua (o] 21 ]a3 S
. ‘ | bl ks v ,l | : — .
S Coprelacas/ 2 o ' 2 Y T%_éé [ (QPM\ A CoLd yYaw | (oL
6W¢M_LW 302227143 35[206.951 v |aL%0 | 549 [24475] 23K | €475
wuks - ofock + TPo3 ok pasvadis s.afl(ujaabaslaaa el 54 } %@g\;\,‘“? 543 |29.365| Ts | M
* Aot be  mody 'M’ WS S ARy _438.09lg)e3 A0} 19362l 10294 2030 | 506 [3usz8) (4 | g
q_sls ) ) L ho.s|alles e 15507 1535. 566|303 | ws | 130
i tonstleiliay aloztid, . \5 .40 [ajagfes otot] 1v.gd | 2 174,07 2520 | 535 13264 | 7.3 [15.6
49 31 |ptlad wao)] 7394 | ol 3140 | (32 {3 US| k& | 93
ra b s -



28 29
ReDy R RAsH \
—_ LS ‘
v #= 887 0\*‘7\&_&. n*\'\"ﬂc\-’ )
Stavt >~ 405 L. lel«‘s | St = I'-Ho]g.. l.lquﬁs
e St mwé bl atwﬁgiﬁbwa
we | Datey/ | W Elpl| o wWe | 4 S | A Dg;/ wc. 1:1“1,,0 pht p@,,,,, > | Aloob
2.7 [7hfa3 (5)206ST]  4P.72) 2720 | 533 | 2935 ] 32.% 3.5 1,443 1gg] 264,25 T 'za Jat20 | s [28.284 50.0 | 125.0
L4z Z[z.l[ﬂ“ (o32230.20] 5245 | %\\X‘? 3% | z29.370] 4o | g2 3 2 232.77) 59*_'(”3 iﬁ J"“‘ZU S22 |23q10] WS | 379
oAy 3111)% 0] 143. 56 lod04e? ’ ‘.f,\ g S0 43122 | S8 it - 73169 aj;/’/g%cﬁs )45. 90 (02775 —e%-s— 475 |2A.022] w.o| 2o.0
: 1h2.25 ﬂ(\frs 34L] 156.55 153573 S0 | 3080 | 14 [eg | (4455943 w1504 | 153545 ' 5.95_ 1283150 1So| 300
: P50 fna,ila%ﬂ‘() 04 St .\, 3520 ] 535 | 3264 | 3.3 | (bt 15747} fthqmz 42198 | 21794 2520 | 5 |2q0z| 17| 364
A (.L,@J.«Hw sy ~ "f%w‘* ' : 1o u/nl_w 7336 LI%QM;%Z? ; 24.L0 | Sa4 |3)4o5] 7.7 15. ¢
: ' T3t uwhmsbo . "'%h‘a
2o ek RASH2 :
Tkl ot = 847 Tadaul ot 341
erCE 5{13 — 1 'S(zez:b__l&ﬂh-. e Mllqa
; : 302.%s & Lo ctiad wro: 304.43 4
“ || | 9 . |
| Toree| 4k | Toms Gem) [ _rew | corr | va el | Tene | afh | Tine e | core {rud | coce
J02-31 [1hja3 195012(d,-bT] YD . 2 | 5.3 |a64380 306 |75 4811 1j43 1563|-204.38 1335 2640 | .20 23.60/47.2 | UR o0
20537 [Phiz 0423008 BN, 5 i‘%‘}c 53\ J9a.205] 44| 35 BEaly) znha wes|232.83| A4 T ,.ﬂ\;\”_‘g 50¢ | 2327 1N | 32
- 23401 %\n]%a‘l‘l“[ m.fl() 1097.5% ote 'S0 31405 47 | q«% 230008 ‘bln 43 000] 19t.03| (627773 ' : 408 [28.595] 136 212
‘ 1*12.w‘1‘|147,\3r>5 15,589 1935 1) Al |30355] 7\ e | (44.58 41\ 43 14| 15820 19360\ _— 5.2 {2816 | 24 27.8
- SR - X o253 | 1447 17406 520 154, |3336] P4 | &R 560 | alpild Al 83 217928 A5G0 | 47%¢ 2390 ] lo.0 3z.0
' lig. 0 ulutlad yso0 ' %‘ft | .0 lobalid | 53] tndootr | | 2930 ] 5.08 |3n034| 40 R
' g 7 I ’ N |
. i ot {2jeilae o8 J2a
|




31

30
RAsH3 | RNS
Tcked pHe3aT e
Stavt = 115 e, L]24]83 A -
Ivbd k= 305'."\'?_ 4e
e | Dates | e | Elapd Loti-| e | Siopemy | Mepm) B Tlope? | o] 1a | 50Cpped) | flepph
%4 : '%.@ffm@ X e L copn | rog) [cove BB ek Terne, o) _|xoon | covr {vew |coew
25,3\ 7Ish5 asuﬂzo 84l 4345 Zb'bg, 5.2l | 2323 | 352 83.0 ;;’ 2 7g||\43 1523]265.63 %05/ dk2o | 5.5\ |30.305] 74 (V1915
26234 Nl we51233.18] 51 DD % W s e | ualzo0 B 264,01 [l 23 [229.01 | 525.0° ol | 529 |29.035] 0.4 oo,
. 25O : ; v P <> 1 2.5 !
Y3125 3l bz 1005 | .y 2.}1007.92 2 J233t | afa8 BN daug < glufiz 0731143.54 | (0 28.05 v 445130, MBI Lt okze
445 ")Mﬁ’; 190] 155 (| 15208 504_|23.545] e 220 R \f2.27 thq-z, W30 115706 | 153617 537|276t | 68 125k
5782 *%/zx/@ 7l 12140 [ 2174.%% 2520 | 4t 129, 57| yal.as AN 155,12 oxhz)qa pito |10 [2\74. 42 23540 | 500 {3l | Bez] et
IPREE z.hqhq e i -‘ 7% | ' L | US4z :Lluh's s3] Fo.zte | Yzdo.5 z 820 | 5,21 31853 370} 14
' . 0.5¢ | L q.:%A
n 102 |2y i , Q[
RASHY
Touctil p=3 47 1l RNS 2
Had = 1401 e Lj2i[a3
M = - Lockul ptt=3.97
B | | ™ mzku G244
Wit Bdf/ Wt | Elapsd/ | off- . MNa 310, pemy | Copbd Tkl - wh= 301 ’L\(',;

5.20 |7h)53 37 20At | 40 {2{e1w | 525 |33s| 254 |7005 | W !m/ L EW' pff Way S0, (e | A (pob)
Loy mbelzzsos) SANY | (T 1 504 1289%| jo. | 200 Dita | s Y Lppiny [y | cor | vaw | corv
ZL’Sz‘o;(g’%’lL\si‘q:ﬁ & | 6,74 | 1093.0 %;&ég 413 2390 | 4.5 | po 4ol 7’.]43 1521 zbg.os 4463 2020 | 5-50 {3025 [731 132,75 ‘
11622 19)\43 1495 15997 | 15417 | 506 13183 v |2 wgm\,; 126 224.54] 5250 s s 9.34 | 29.37 3(.9\;}2:7\;_‘%;9%
15kt s o 122 9] 2 7440 549 | w75 | A.on| .5[260 | 213:4l wl% w3of 143,23 | (093,13 Ayp| 5.3 | 5015 | Fox LSy
AL 1?’ 7'"’"“"“‘ ' ' 7""7{, ’ | | v adlalilas el 15636 | 15362 A 540 (2910 be.5 | 135001
' : (k573 sl o020 | 217447 - 250 | v |2z | 544 oA &

N3l ﬂlﬂ\\ﬂ 1454 § %




33

32
/31|43 D _ Whte [ Syt e G0 X~ w8 S, AL 7
NS | @fm/m S gy lepy _geaX 5 -
] M@_&W Sor AL (e ViundiasS o270 G(al/9/ 07 Sew fou
N | zoga cBriale < o ((cer érc/ﬁj”%?,/
: Dissdthedd Bloc\ so s, mm///dﬁaﬁ?ﬂ e d /9/2//6/%/& oy A Al
: ~__BOO_wl HLo e e voluadle Lol Rzl 5 2 .. BX 2070
J e STl DAtD SB wl weits e cotey e Eity gt TFn ol =i
, Clot 421603 Yt 00 | ik d.o SSire DL e gDl iy = Copy e T
AM,D Yo ml o7 W st kcl@ A BE /VW% 2l é% §%W/4r ,
: sl 5 o Ve du el Arroleatly, coczeg 6.,
| solwtimn and). mwezﬂ o 1L wred %ﬂ% ¢ = hh S —/%
o, Trewumwdd slabo 16 o U 2# fe ( e €lanre
PP hotrbo. (W Bw(wyu M'U ez W%Y el g C/Kf—é@ Y, P
| i HU‘ o )0% -7/7/@. §/§:¢’/D ,g/%,oc—“/e@ Mo /
. | %/ s weepler LCopllay e ,}de%
&% 7 ﬁZ;Z Z L eupe pDcep/,
ff 2 /é«/._//o,@oﬁo«ﬁ/bt . //SQ/G/Z(
Y1y = e e fmcy/,&r/@ Mo oo T cA rre g st pU vy /&¢9M j/(*f?ﬂq
to Q/ozm/& Ay —2 S AV f e eefoe e o Cmecde,
mw&d//fmf % EL. ¢ e i Aoyt [ imy W/Wz L7
P - : i -
—_— et 2 MW /"L&%W/ Pu 4/37 m #LL
2yl —A A%f»«m/wﬂ %éﬂr/,&/ MMUM ‘ mm,,yﬁr
W /ﬁ Y kA MCKW/K%%@UQ/F %‘" % /()4, s el g5
T =D A el %ﬂ%btuewy(- - %M* Aoz ., BB o o Cfin
AT — & . @V%/W" ALE Ao sol€Z)] f{/@c ~ : e/ﬁ/\///i/h 47c///767
e L
AN /7’2("0 S A€ P N . ~
S L =7 U Wﬁlgﬂ 25760 oe KEC T~ T~ o~
WAL T UFWe feptt 2.5 00 w JAET ~ —~ =~
; | 7 7 \\ \\ \
\ Y



34

17 n//z/g/% 5 A7

fug By Lk PEin 2T

FTle AFUsw s
W e

Zrehd  an W Crs Eg/)

5 Aerial Way, P.O. Box 9011
Syosset, New York 11791-8011
Phone: 516-935-2240

Fax: ~ 516-935-2194

Telex: 510 221 2239

Date: 11/16/93

Sample ID..veseeerananse SRWI-A

Sample Description..

CommentsS.eareeenens ces.. Southwest Research Institute

Gas TYPE.evrwssoennnsans Nitrogen )
Cross~Sec Area.. 16.2 Az Corr Factor.. 6.380E-05 Molec Wgt.. 28.8134
Sample Weight... 5.4465 g FP/Po Toler... 2 File Name.. AS3B1102.RAW
Analysis Time... 57.2 min Equil Time... 3 Operator... BEM

Outgas Time..... 24.8 hrs Outgas Temp.. 250 °C Station #.. 1

End of Run...... 11-1

P/Po

5.5583e-02
1.0802e-01
1.5804e-01
2.87%94e-01

SOUTHWEST RESEARCH INSTITUTE
Mr. Roberto T. Pabalan

Sr. Research Scientist

6220 Culebra Road

Post Office Drawer 28510

DATE: 11/24/93

QUR REF.NO. 93-1366

San Antonio, Texas 78228-0510 YR.P.0.NO. 32276
Dear Mr. Pabalan:
Enclosed are the results obtained on your samples Note: Data e

and samples will only be kept for 6 months from the above date.
Thank you for submitting your samples to Quantachrome Corporation.

If there are any questions, please do not hesitate to contact us.

Submitted by:

QUANTACHROME CORPORATION

: Quantachrome Corporation
Quantachrnme Autosaorb Automated Gas Sorption System Report
. Micropore Version 2.40

1-93 @2:3b6pm

MULTI-POINT BET

Volume
cc/g STPRP

B.0222
2.2251
B.0278
0.8294

Area =

Slope =

Y - Intercept

Correlation Coefficient =

c

1/{W((Po/P)-1)1

2.124E+03

3.867E+83
5.404E+03

7.133E+03

1.956E-@1 m2/g

3.266E+04

3.080E+02

@.9998

. " i . 2 szt

1.971E+@2 1

Dates 11/23/93

Quantachrome

Sample ID.....
Sample Description......

Comments.......
Gas TypP&.eaceands

Cross-Sec Area.. 14.2

Sample Weight...
Analysis Time..

Outgas Time...

. 63.6

.. 48.0
End of Run.....

P/Pa

1.0107=-01
1.3522%e-01
1.98372-01
2,4712e-01

Date: 11/24/93

Sample ID..... .

.. SWRI

-B

Quantachrome Carporation
Autosorb Automated Gas Sor
Micropore Version 2.40

. Southwest Research Institute

A2
9
min
hs

Y -~

Nitrogen
Corr Factor..
P/Po Toler... 2

Equil Time... 3
Outgas Temp.. 250 °C

. 11-22-93 146:44pm

MULTI-POINT BET

Volume
ce/g STP

2.6934
2.9133
3.0848
3.2637
Area =

Slope =

Intercept =

Correlation Coefficient =

Sample Description......

Comments.......

GaS TYPLeaweerrvvnnnanas

Cross—-Sec Aresa.
Sample Weight..
Analysis Time..

Outgas Time.....

End of Rum.....

P/Po

B.05320
0.18778
@.15730@
2.20830

Correlation Coefficient

C =

1.@79E+21

3.222E+@2

5.551E-@1
B.7999

5.814E+0@2

Quantachrome Caorporation
Quantachrome Autosorb Automated Gas Adsorption System Report
6 ANYGAS Version 2.38

SWRI-C

Southwest Research
Nitrogen

Az Corr Factor.
g P/Pao Tole+..
min Equil Time..
hrs Sutgas Temp.
17 13:12:43

Y_

Institute

ption System Report

6.580E-B5 Molec Wgt.. 28.8134
File Name..

AS3B2203.RAW

Operator... BEM
Station #.. 1

L/TW((Po/P)—1) 1

3.340E+01
4.934E+01
6.418E+01
8.047E+01

m2 /g

6.580E-@B5 Molec Wgt..

2
3
250 °C

MULTI-POINT BET

Volume 1/CW( (Po/P)-1)]
cc/g STP
3.0410 1.@93E+23
0.0466 2.075E+83
B8.0584 3.0@5E+03
2.0534 3.746E+83
Area = 1.888E-01 m2/g
Slope = 1.834E+024
Intercept = 1.857E+02
= 0.9999
€ = 1.745E+02

File Name..
Operator...
Station #..

28.0134
A33B1704.RAW
BEM

1

il

i
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Date: 11/24/93 Page 1

Buantachrome Corporation

Guantachrome Autosorb Automated Gas Adsorption System Report
& ANYGAS Version 2.30

Sample ID...cvecaeasanoss SWRI-D

Sample Description......

CommentsS...vaeasenness ... Southwest Research Institute

Gas TYPE.evveernannennes Nitrogen

Cross—-Sec Area.. 16.2 Az Corr Factor.. 6.580E-25 Molec Wgt.. 28.0134
Sample Weight... 4.9324 g P/Poc Toler... 2 File Name.. AS3BLl704.RAW
Analysis Time... 54.5 min Equil Time... 3 Operator... BEM

OQutgas Time..... 24.0 hrs Outgas Temp.. 250 °C Station #.. 1

End of Run...... Wed Nov 17 13:13:15

MULTI-POINT BET

P/Pa Volume 1/{W((Pa/P)-1)1]
cc/g STP
B.8557@ @a.8229 2.862E+B3
2.12838 @.8231 3.8L4E+B3
©.15850 @.0264 5.7D7E+03
Area = 9.804E-B2 m2 /g
Slope = 3.545E+04
Y - Intercept = 6.642E+0D1
Correlation Coefficient = @.9998
C = 5.347E+02
Date: 11/26/93 Page 1

GQuantachrome Corporation
Quantachrome Autosorb Automated Gas Adsorption System Report
) & ANYGAS Version 2.30

Sample ID..... vesasecses SWRI-E

Sample Description...... ]
COMMENES s asessacas-nssen SOuthwest Research Instite

..... teesesenasva Nitrogen
gizszich Area.. 16.2 A2 Corr Factor.. &.58BE-@5 Mqlec Wgt.. 28.8134
Sample Weight... 3.8305 g P/Po Toler... 2 File Name.. AS3B220&.RAW
Analysis Time... 73.3 min Equil Time... 3 Dpergtor... BEM
Outgas Time..... 48.0 hrs Outgas Temp.. 258 °C Station #.. 1

gnd of RUn...... 11-22-93 03:07am

MULTI-POINT BET

1/[W((Po/P)-1})1]

P/Po Volume
cc/g STP
0.100006 2.6213 3.391E+01
2.15210 2.8358 ) 5.061E+01
@.19750 2.9998 6.364E+QL
@.25580 3.2034 8.585E+01
Area = 1.044E+Q1 m2/g
Slope = 3.333E+02
Y - Intercept = 2.195E-01
Correlation Coefficient = 2.9998
C = 1.520E+@3
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Date: 11/16/93 Page 1
Quantachrome Corporation
Guantachrome Autosorb Automated Gas Adsorption System Report
& ANYGAS Version 2.30

Sample ID........c0vvees SWRI-F
Sample Description......

Co NtS.ustetusernannsa. Southwest Research Institute
Gas TYpEB.svsverenaaness. Nitrogen

Cross-Sec Area.. 16.2 Az Corr Factor.. 6.580E-05 Molec Wgt.. 28.0134
Sample Weight... 3.8185 g P/Po Toler... 2 -File Name.. AS3B15@4.RAW
Analysis Time... 55.0 min Equil Time... 3 Operator... BEM -
Outgas Time..... 48.0 hrs Outgas Temp.. 258 °C Station #.. 1

End of Run...... 11-15-93 13:37pm

MULTI-POINT BET

P/Pa Volume 1L/LW((PosP)-1)]
cc/g STP
0.85670 0.0234 2.@059E+@3
@.19850 @.8277 3.518E+03
D.15850 2.2299 S5.034E+03
3.20800 0.9321 &6.343E+@3
Area = 1.159E-01 m2/g
Slope = 2.970E+04
Y ~ Intercept = 3.405E+02
Correlation Coefficient = D.???B
C = 8.823E+61
Date: 11/16/93 Page 1

Quantachrome Corporation
Quantachrome Autosorb Automated Gas Adsorption System Report

& ANYGAS Version 2.30

Sample ID..... veensenese SWRI-G
Sample Description......
CammenNtS.svesssereesssss Southwest Research Institute

Gas TYypPRiscevsensos «.... Nitrogen
Cross—-Sec Area.. 16.2 Az Corr Factor.. 6.58QE-~@5 Molec Wgt.. 28.0134

Sample Weight... 5.0051 g P/Po Toler... 2 File Name.. AS3Bllm3;HAW
Analysis Time... 273.2 min Equil Time... 3 Operator... BEM

Qutgas Time..... 24.0 hrs Qutgas Temp.. 258 °C Station #.. 1
End of Rum...... 11-11-93 B84:36pm

MUL.TI-POINT BET

P/Po Volume L/IW((Pa/sP)-1)1
cc/g STP
@.85510 @.2277 | 1.687E+@3
?.10840 0.8322 3.031E+@3
@3.15790 B.28349 4 ,.301E+Q@3
6.20810 2.0370 5.67BE+03
Area = 1.322E-01 m2/g
Slope = 2.612E+04
Y -~ Intercept = 2.187E+@2
Correlation Coefficient = @.9997
C = 1.204E+32
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Date: 11/24/93 Page 1

) Quantachrome Corporation
Ruantachrome Autosorb Automated Gas Adsorption System Report
& ANYBAS Version 2.30

Sample IDiessrrecsnseaas SWRI-H

Sample Description......

CommentsS.ccncecesncenns . Southewest Research Institute

Gas TYPEerrwaneaerenesans Nitrogen

Cross—Sec Area.. 16.2 Az Corr Factor.. 6.58@E-05 Molec Wgt.. 28.8134
Sample Weight... 3.8185 g P/Po Toler... 2 File Name.. A43B1704.RAW
Analysis Time... 37.5 min Equil Time... 3 Operator... BEM

Qutgas Time..... 24.0 hrs Outgas Temp.. 25@ °C Station #.. 1

End of Run...... Wed Nov 17 13:13:33

MULTI-POINT BET

FP/Po Volume 1/fW((Po/P)~-1)1]
cc/g STP
@.10530 @.3859 2.440E+02
0.15610 0.4247 3.484E+02
@.2064@ 0.4579 4,544E+02
2.25650 0.4882 S5.654E+02
Area = 1.626E+00 m2/g
Slope = 2.123E+03
Y - Intercept = 1.858E+@1
Correlation Coefficient = 0.9999

C = 1.153E+02

Date: 11/24/93 ‘Page 1
Guantachrome Corporation
Guantachrome Autosorb Autaomated Gas Adsorption System Report
& ANYGAS Version 2.3@
Sample ID..... wevsmessess SWRI-I
Sample Description...... )
CommentsS., .cveessveveea .. Southwest Research Iinstitute
Gas TYPRassesssnesscesan Nitrogen
Cross—gec Area.. 16.2 Az Cor+ Factor.. &.58BE-@5 Molec Wat.. 28.0134
Sample Weight... 1.2818 g P/Po Toler... 2 File Name.. AS3B23@1.RAW
Analysis Time... 55.0 min Equil Time... 3 Operator... BEM

Outgas Time..... 36.0 hrs Outgas Temp.. 250 °C Station #.. 1
End of Run.e:s.. 11-23-93 @1:42pm

MULTI-POINT BET

P/Po Volume 1/{W((Po/P)-1)1]
cc/g STP
©.10720 @.4245 1 .943E+@2
@.15729 - @.95535 . 2.692E+@2
?.20690 ?.5956 3.S5ASE+@2
B.25610 . D.6441 4,276E+02
Area = 2.180E+@@ m2/9g
Slope = 1.573E+@3
Y - Intercept = 2.437E+01
Correlation Coefficient = D.9999
C = &.557E+@1

Date: 11/24/93 Page 1

Quantachrome Corporation
Quantachrome Autosorb Automated Gas Adsorption System Repoart
& ANYGAS Version 2.30 )

Sample ID.....cvannnans . SWRI-J

Sample Description......

CommentS...ccceecessees.. Southwest Research Institute
Gas TYPE.ccvveersneessas Nitrogen

Cross-Sec Area.. 16.2 Az - Corr Factor.. 6.580E-B5 Molec Wgt.. 28.0134
Sample Weight... 1.2016 g P/Po Toler... 2 File Name.. AS3B2204.RAUW
Analysis Time... 45.5 min Equil Time... 3 Operator... BEM

Outgas Time..... 36.0@ hrs Outgas Temp.. 2580 °C Station #.. 1

End of Rumn......

MULTI-POINT BET

P/Po Vaolume 1/fW((Po/P)-1)]
cc/g STP
B.056460 @.2542 8.837€+@2
0.10830 B.0645 1.506E+D3
@.15840 0.0710 2,.120E+03
2.20849 B.0754 2.793E+03
Area = 2.744E-01 m2/g
Slope = 1.233E+@4
1
Y - Intercept = 1,606E+02
Correlation Coefficient = B.9996
€ = 7.9@2E+01

39 l
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2,053 | 6.06) b03c |eo26 |[o.012 (oo |ome |o.009 ‘ |
Q. 05y 0.06% .02 0.023 ] o.91e ‘0..;0‘2.8 .00/ |0.00% dk :m Q@QMM%@@ ﬂ\ﬂqmm
Q. 05% 0.06! Pb.Yry 0% \O, 0/2 v 1o0.93% o_._og'v;r 0.01) ) ) o efmﬂdb M‘%
9- 054 lo.06i o, 023 \o.02¢ |\o. 011 o owg |ece| o oo A RV~ =+ 0.03653%
. 052 {0,054 fo.03c - | e.023 \o 016 }0.924 lo.000| 0. 01p N ~0.008

0. 9%
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(] Calibration standards ’Equatlon to find concentration{x) or absorbance(v) 1
Q ‘(_”qq Rq Conc: "Abs: 'Y equals -0.00328 +0. 0365X : /
__0.5] 0.016
' J[TTes oot T |
Q 51 0.014] 3 ,
0.5! 0.015] Absorbance reading from CDB sand:
0.5 0.015 Land‘l |Sand2 Sand3 [Sand4 Blank J
o 1 0.031 0.064 0.16 0.016 0.019 0.012} )
1 0.032 0.067 0.158 0.014 0.019 0.014| |
1 0.034 0.066 0.158} 0.011} 0.02 0.011) |
1 0.034 0.066 0.1586| 0.016 0.018 0.01} |
| 1 0.033 0.065 0.156| 0.014 0.018 0.009| |
2 0.07 Average: 'Average: | Average: ‘Average: |Average: !
2 0.069 0.0656]  0.15761 0.0142 0.0188 0.0112]
2 0.07 'Corrected averages{ave of sand-ave blank)
2 0.07i . 0.0544] 0.1464] 0.003]  0.0076
2| 0.07] vConcemranon of Fe in CDB solution as ppm: 3
4] 0.14( ‘Sand1: _ Sand2: Sand3: iSand4: Blank:
4! 0.145| " 1.5802741 4.100822] 0.172055] 0.298082 0.396712
2 4 0.1441 :Number of grams used of each sand:
4 0.146 [Sand1:  iSand2: ‘Sand3: iSand4:
4 0.143 4.9889 g |4 99989 “4 9991g 14.9969g
5 0.178
5 0.18 Concentranon of Fe in 1 gram CDB sand as ppm;
5 0.178 Sand1 Sand2 :Sand3 [Sand4 i
5 0.179 31.6758 82.01972| 3.441715| 5.965342 !
5| 0.179 : i
L — ] | ' .
i ; ; r
; . : I
R R S : ! f
i i i
: ‘ ‘ : J
SN M - : |
; ; : - [
! : !
: i
i b
e ; !
, i ; ? : |
i ; i i : f
; i 1 ' i
—_— L I
N
T e - B SR - !
| . - P
; ; B i : hing” |
. The -absorbance readings of the sand from the "quartz etcf :
e The sands which 1-4 represent are on page 53 of notebook GC-10 i
_ A represents the use of 6M HCI ‘ [ =
T he use of 6M HNO3 : :
A g;epresents;Ae T 18 28 98 F h
T 0 .
0.053] 0061 _ 003 0.026] 0012, 0032 1 0.008 G514 Ra
0.027 0.01* 0.028 0.00 i [} 3
0.0541 0.062] Oggg: 0.025 5,013 503 0.003 0.011
- I ] 0. . : .
g'g:ii g'gg: [ 0.027, 0026 0.011] _ 0.028] g 0608?
0.052] __ 0.059 0.03] _ 0.023 0.01] 0-926 —verane:
Average: Average: | Average: (Average: _Average:  Average: Averag&goe» 0 %0-92
0.0536] _ 0.0608 0. 0298! 0.0254 0.01 12? 0.0288| 0. .
Concentration of Fe in solution: 7811 0.341918
1 558356| 1. 755616| 0. 9063o1k 0.785753| 0.396712! 0.878904! 0.11178
Amount of e;;h sand usgci\ in proced:': 1B 2B 3B 4B
1A 0.9969
1.002!  1.0024! 0.996/ 0.9912{ 1.0021! 1.0029! -~ 1.0014
?oncentratig;Aof Fe in or;;aA gram of 92‘:‘ sand: 5 “ZB :SB 28 :
A i .16245] 34.298
"155.52461 175.1413] 90.99411} 79.27294! 39.5881| 87.63627! 11.16 .
e The formula | used was(a64* 100)/1.002 1 i
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(5| 'RS : : " Calibration Curve: Fe Analysis of HCI ]

Rank 10 Egn 1 y=a+bx
1220099546691 DF Adj 2=0.999417174 FitStdEr=0.0015 Fstat=17640 \

a=-0.012 -
b=0.042 ‘
0257 :
: e
: ~
0:216667 + e — - l/
0183333 4——— ==~ - =
. ! i 1 H / |
b j e
yol . o e -
2 0.15 {I— %
. ! i ; P 1 !
0.116667 -}—“ = ——1‘ -- / i ‘
0.0833333 +—— - - - b i
- M i e i
‘: | ¥ ' i
0.05 | S , : ; ]
. 0 2 4 6
Conc: P ;
|
Rank 10 Eqn 1 y=a+bx :
2CoefDet  DF Adjr? Fit Std Err F-value ﬂ
0.9995466908 0.9994171739 0.0015000000 17640.000000 |
Parm Value Std Error t-value 95% Confidence Limits

a -0.01200000 0.001204158 -0.96545758. -0.01478649 -0.00921351

b 0.042000000 0.000316228 132.8156617 0.041268232 0.042731768

Date Time File Seurce

Jun 14,1994  1:53:15PM c:\excel\feanhcl.xls

FEANHCL.XLS
! Conc: TAb
3 Abs: Equanon to find
’ | concentration(x) or absorban

2 ppm 0.071 =-0.012+0.042x i cely
2ppm . 0.071 ' . i |
2 ppm ! 0.072 *Absorbance rea } l .

om ding from 6M HCl | :
2 ppm f 0.072 ; 0.002] : I ] j " ’
2ppm | 0.074 0.001 ? ’
5 ppm : 0.199 i 0.002 : "
5 ppm | 0.199 : ) L /
5 ppm i . 0.198 0.002 /
: ppm - ; 0.19%| - Average Absorption: 0.00175 /

ppm 0.199 Contentration: 0.327381 /
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o Measurement of the Electl;ophoretic Mobitity [
= E - of Wedron Silica l !
¢t ) pl ‘ f
/2145 Hzx A'IJ m( LSS T ! T WRITTEN BY: FP. Bertetti - DATE WRITTEN: June 20, 1994 ?
. ) REVISION NO.: 0 DATE REVISED: N/A !

CONDITIONS:

1.) W510*60/100*UC*RC*RFe, crushed in Spex ball mill

RAswz - Sofe umvtﬁw ,N_JR_SO(QO ,:,‘J Pp - s 3
b()m [ r‘fUYSttB m . -) pH range

. i !
4.) initial solution volume = 120 ml, initial quartz powder mass = 30 g ! |
S - j!
Sl wee  weldd b matr L |

X <\ -~ ORIECTIVES: ‘
Solvde g A 4 ploed woo *

7 I N iy : S b To measure the electrophoretic mobility of quartz over the pH range of 1 to 4. The
O ;
oloes Vel /DM,D LA D& Aol o x
O

¢ . electrophoretic mobility can be used to determine the pH of zero charge.

L)
B

To further characterize Wedron silica sand used in sorption experiments.

EQUIPMENT:

Rhsttl - Splute wer 400 W Lok P Orion pHUVASERC mtr

; i
Combination pH electrode

brtrls law « /27‘15#4 ‘in/otﬁ)". , ATC probe |

Analytical balances (Mettier 4600 and 240AE) ?
E Micromeritics zeta potential analyzer w/conductivity probe |
56l ) o ok D L. T

Magnetic stir plate w/Teflon stir bars
N : * Filter funnel and collection apparatus
- N . 250 ml beakers .

0 [ Yo o / Ot W 7 O /Nﬁ N T i Oxford macropipettors, 5 and 10 ml
5 f%u_mQ__.M_*, Jot ; SUPPLIES: E
i , , g
4 ‘ ; pH buffer solutions (1, 2, 4, and 7) |
IS ) 3‘ Wedron silica sand (W510*60/ 100*UC*RC*RFe) I

: i g ultrapure water
. o ! ) i 1 2L 0.01 m NaNO; stock solution
M§i %«Q M 52 - 35' m/ Urtne JWC : X 2L 0.1 m NaNO, stock solution
e . . . | Pasteur pipets w/dispensing bulb

IL 1.0 N HNO, solution
- * Filter paper (Fisher P8 or equivalent)

0.01 M KCl solution
Oxford macropipettor tips
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[

4Rq
N

*Note: Steps 4-8 will be repeated as necessary to analyze several silica slurries at the pH values of 4, 3.5,

3,2.75,25,225,2.1,2,1.9,1.75, 1.5, 1 (total of 12 solutions).

PROCEDURE:

o Clean rotating reservoir and sample cell thoroughly after each sample run. Residue on

Special considerations: ' - ' ’ ‘
|
apparatus electrodes and in reservoir chamber must be minimized. f

. All measurements (pH and conductivity/resistance) should be made while the slurry is I
stirred. Use stir plate and stir bar.

1.) Stock solution preparation

2000 mi 0.1 m NaNO; stock solution (16.999 g in 2000 g H,0)

2000 ml 0.01 m NaNO, stock solution (1.6999 g in 2000 g H,0)
0.1 N HNO, (63.01 g HNO, per liter H,0)

2.) Wedron silica preparation |
I i

a.) Fill the Spex ball mill chamber 1/3 to 1/2 full with W510*60/100¥*UC*RC*RFe

sand.
b.) Grind, using tungsten carbide components, for about 15 minutes until sand is

powdered.

3.) Determine conductivity cell constant

a.) Using 0.0IN KCl, measure the conductivity cell constant.
b.) Follow the procedure detailed in the Micromeritics manual p. 12-13.

c.) Determine the resistance of the KCl solution; measure the temperature of solution; and :
calculate the cell constant using the equation given on p. 13. :
d.) Record cell constant value for later use.

4.) Prepare silica slurry

a.) Into a tared 250 ml beaker, weigh 30.00 g of powdered Wedron silica.
b.) Add 120 g of 0.1 m NaNO,,

¢.) Mix solution thoroughly using a Teflon stir bar and magnetic stir plate.

5.) Adjust pH of the silica slurry

a.) Calibrate the pH meter and probe over the pH range of 1 to 7.
b.) Measure the-pH of the silica:slurry. Record pH and temperature.

¢.) Add 1.0 N HNO, dropwise using a Pasteur pipet to achieve the desired pH valite (see
list above for value).

[ S

6.) Determine the electrophoretic mobility of the slurry. Follow the detailed procedure as listed in
the Micromeritics' manual.

a.) Measure slurry resistance. Record.
b.) Pre-set current (2000 microamps).
c.) Select test (+ or -) If gassing occurs w1thm the sample cell, test polarity should be
reversed.
d.) Add slurry to sample cell. Use Oxford macropipet. Weigh ceil and record weight.
¢.) Add slurry to 'sample reservoir. Close shutter; connect sample cell and reservoir.
f.) Place reservoir into rotation device. open shutter and start rotation. rotate for about 2
. mm -
g.) Set test timer for 5 min. Start test.
h.) When test is complete, stop rotation, remove sample cell and re-weigh. Record weight.

7.) Calculate electrophoretic mobility for shurry:
8.).Clean sample cell and reservoir, and prepare next slurry. (Go to step 4).

9.): Record all measurements and calculations on the worksheets provided. Adjust slurry density
(and volume as necessary) to compensate for addition of acid.

10.) After completion of each analysis, clean the sample cell and reservoir. Wash with
ultrapure H,0. Remove all silica from cell electrodes. Filter the used silica slurry. Discard
the solid and paper into solid waste,

Wads  UDb. XNy
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B i ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET "
b .
M 78 ;

! i . for
i . 5
f

'ZETA POTENTIAL ANALYZER

l |
’ ‘ KUNL 1
i 7 i — — I AN / J
! m.h R ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET ' ' P b )
{ — ”t . |
’I (p 1 3 ) for ) /f Sample Identification A&AQ}N S\\\COL. Date’R (9!9“!“"‘ ;
hdl ’ . ! . - B
i . R\)N \ ZETA POTENTIAL ANALYZER : T '2\'\'3 53 y q f
ML' : - Slurry Preparation _43.9Gg <i\wa ’\RO Qlg_ O.\m NaNO, nmxed Fharoy Q\\\‘l I
\ I ! U5Ng_ G EFlon Shie Be ond g mo.qﬂé\\c st Plofe |
”ﬁ" ; SampleHIdentification _\ML\)N S\\\CG_ Date &) 9,0 i : ‘ ‘
A 5 ,P _‘_\ O')\ ‘
3 D By ’Eq . :
kR - . . 0891 g/ce ’
1 E Slurry Resistance \"\? ohms Liquid Density: Pl . -
i Slurry Preparation _?LO Olg s\\iea /\'—}0 "W\q O.\m N&&Q‘ m\xeA A o ; . - poise
ﬁ'i} ‘H‘\ ¥\) 1 2 Concentration HQB k wt % solids Viscosity, n
it B —————
i OPOUQ\'\\H usmqa.. BVIoN She ot gud c ate. Temperature 3.5 oc Dielectric Comstant, D _—
TJ ‘ 8 i -~ Sample Density, Pp t v e e e e e e e e st g/cc
j ' - 3278 :
i" Sturey Reslstan\c:;aslﬁoé\ ofms Liguid Density, °1 AL - 8/ce [ ‘ > Conductivity Cell Constant OQ#A3 cm~! Current, I _ 000} amperes
2 Concentratlono\a“.ﬁ wt % solids Viscosity, n _ — poise | . Function Switch Set to + Test Time of Test, t 306 seconds
i Temperature 3 °C Dielectric Constant, D . = o I
‘L Sam:1e Density, p LS g/ce & Final Weight of Cell, Sample and Filling Stem . . . . . . . . . 35.3865 — 8 [\
¥ ’ g Initial Weight of Cell, Sample and Filling Stem . . . . . . . . 35.4%13 ‘.
'M Conductivity Cell Constant (9%l cm! Current, I OQQ‘}* amperes 4; Weight Ch AW = 0. 1152 g .
. . eig] ANZE o v ¢ v 4 a e v e s e e s e a4 e s e e e e —
f Function Switch Set to -+ Test Time of Test, t 300 seconds 3 |
) ’ (weight fraction solids + pp) ‘
mﬂ Fim“al Nelght of Cell, Sample and Filling Stem . . . . . .. .. 3&“?\0 R & | : ¢ - (weight fraction solids + Op) + (weight fraction liquid + pj1)
J‘uf’l Initial Weight of Cell, Sample and Filling Stem . . . . . . . . 35. 4893 g ; l.{nxquﬂs 1
.L:**‘ Weight Change . . . . . . . . . . .. .. ... N I A A L1 g 4 Volume Fraction of Solids . . . « v v v v v v v o v v o v . = é‘ﬁﬁq 0.08L\S ’
i :
“V . 'r ;
e i + i
F;,‘ $ = Toht £ n (weli;t ftactiin 5011.125 £ pp) i 1 3 ji ve = AWsconductivity cell constant ]
] + + 13 €
(weig t raction so s pp) (weight fraction iquid + pg b slurry resistancesteId(1l-¢) (pp-pl) I
H . , 3 j
 Volume Fraceion of Solids - . . ... ...........-00%43 ' ] Electrophoretic Mobility . . . . ... ..ve =_=O0009%  cu/sec per voltlcm}
; . !
ve = AWeconductivity cell constant ) ! L - (36x10*)Tovg o1y - (1,131x105)vs.n = 1.131x10°x X :
slurry resistancestsIe¢(1-¢) (pp—pl) . 5 D D '
v : . g =
Electrophoretic Mobility . . . ... ... v, = =0.0l23 cm/sec per volt/cm 3 Zeta Potentdal . v . v v v b e e e e e e e e e e e e .. T = ______‘701-':(5)’I
€ E |
H ; F
| 4 6 8 : : 1 migrates into the cell, |
H eVee . . . ¢ ; : th 11 electrode is positive (+) and materia g !
Dpo. (360 ]))n e - 4 1311);10 veen . L:13Lx10% = 3 HoTE xznpariizies are negativels charged and, by convention, the electrophoretic '
‘ mobility is negative (~).
- leta Potential . . . . ., . ... : L volt(s) E
it

NOTE: When the cell electrode is positive (+) and material migrates into the cell, ’

the particles are negatively charged and, by convention, the electtophoretic
mobility is negative (-).

1=® - . a_ m ®
[Ei micromeritics’ Forn 120/4270100

. . .® . - . B .. - @ i \‘
— 7 Imi micromeriticss Forw 120/42701/00

: . ki
A - v e SR
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ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET
for
ZETA POTENTIAL ANALYZER

Run3

Sample Identification M‘O(\\ Si\ieo-
=306

Slurry Preparation 300\(_\ Silies “/U\S.B‘?q (CH]

Date (nJﬂ-lqu
By /1’\‘3‘

ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET

fo

r
ZETA POTENTIAL ANALYZER
RUNY ™

Final Weight of Cell, Sample and Filling Stem . . . . . . . . .
Initial Weight of Cell, Sample and Filling Stem .
Weight Change . . . . .

35.5815
MW= O0.%854

L T

35 Bl

8
g

(weight fraction solids = pp)
(weight fraction solids + pp) + (weight fraction liquid = P1)

Volume Fraction of Solids . .

D O B o Y. 5

Sample Identification WeATOA silica. Date l.lm}w
_Ph= 30 by RQ ‘
Slurry Preparation 30‘0\3 sihes 19,949 0.lm N().NOa mixed jhgmgﬁ\\if! }
OS‘NS\ o Te¥loN st Bar e ’ ‘
Slurry Resistance |l3 ohms Liquid Demsity, p; Q94H4 glec
Concentration }0.0\ wt %Z solids Viscosity, n = poise |
Temperature )9\ °C Dielectric Constant, D ~
Sample Density, Pp s e e e e e e e e e s e e e e .65 g/ce
Conductivity Cell Constant 0 93A3cm—? Current, I 9,002 amperes
Function Switch Set to ¥ Test Time of Test, t 3300 seconds

= AWeconductivity cell constant
slurry resistance-t-I+¢(1~¢) (pp-p1)

Ve

thereodnks wina ichar & @ e She ploie
(RS
Slurry Resistance MO0 ohms Liquid Density, p; _0.9%9 g/cc
Concentration H.50°[g wt % solids Viscosity, n poise
Temperature _ 315 °c Dielectric Constant, D
SampleDensity,pp......................Zhs g/cc
Conductivity Cell Constant®8%33 cm~! Current, I 0.009 amperes
Function Switch Set to 1 Test Time of Test, t _ 300 seconds
Final Weight of Cell, Sample and Filling Stem . . . . . . . . . M8 g
Initial Weight of Cell, Sample and Filling Stem . . . . . . . . 35 %136 g
Weight Change . . . . + « v v « 4 v v v e o o v v+ » « . MW= =-0.0M1
(weight fraction solids * pp)

¢ (weight fraction solids * pp) + (weight fraction liquid * pj)
Volume Fraction of Solids . . P I o RS -1

ve = AWsconductivity cell comstant

slurry resistancest+I+$(1-¢) (pp-p1)

Electrophoretic Mobility . . . . . . . . . ve = __6.0019 cm/sec per volt/cm

r = (36x10°)Teveen _ (1.131x10°)veen 1.131x10%x x

D D ¥

Zeta Potential . . + ¢ 4 4 v 4 4 4 4 s 4 v e e e e el = volt(s)

NOTE: When the cell electrode is positive (+) and material migrates into the cell,

Electrophoretic Mobility I ~0.03\4

cm/sec per volt/cm

r - (36x10)7veen | (1.131x10°)veen 1.131x10%x X ;
D D ) ‘

Zeta Potential . . . . . . .

L T volt(s) f

the particles are negatively charged and, by convention, the electrophoretic
mobility is negative (~). B

Form 120/42701/00

[@i micromeritics’ |

NOTE: When the cell electrode is positive (+) and material migrates into the cell,

the particles are negatively charged and, by convention, the electrophoretic
mobility is negative (-). ) :

p «® » - = ® ,
[@i micromeritics rorm. 120/42701/00
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ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET . ’

it ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET

for i !

for
ZETA POTENTIAL ANALYZER |

: Q} N ‘1[_@-‘3 ’ ZETA POTENTIAL ANALYZER |

(L C[oFas o

QN S | KON o

o 8 )
|
| R
H os X ! :
f Sample Identification \Nedoon S\ Date é,[m}qq | ; Sample-Identification Wedron S\\\Co. Date (QJZQFH 4
- 7 ! : ’
_?H-'l?q' By _RQ ; . SUT— TA—\:’.\BS By /N-} 3
J i L
R : W ’
| Slurry Preparation 30,00(} 5[\\C0. ‘”/ 1%0.0%q 0.\ | st S1lurry Preparation 3000() Silhae. /I'J\Q\bg O.lm_NoNQO. Mixed thoreugniy ;
o s r J [MAe]Y] ] ) ) 3
o WS o. Te¥loN sheMpar gnd maﬁm-\»k <ShE Plade » j ‘ U:"”f\ 4 BFlen shebo and & moﬁm&\c shrplate
i T _, L '
3l , ]
“J}T Slurry Resistance 19 ohms Liquid Demsity, p; (.499%F glce | Slurry Resistance _i{g9 ohms Liquid Density, pj q3#+ g/cc
j . -QQqo !
’.~ Concentration 1499% wt % solids Viscosity, n poise | Concentration _\3.98%  wt % solids Viscosity, n —_ poise
l‘ Temperature 22-\ °c Dielectric Comstant, D ‘l! " Temperature Qﬁ\ °c Dielectric Constant, D —
§ SampleDensity,pp......................Q,,bs g/cc{‘ SampleDensity,pp...................... glcec
Ay ‘ ]
;| ~ J
@ Conductivity Cell Constant Q3 cm™! Current, I (.00 ' Conductivity Cell Constant O 3743 ca-! Current, I _ Q0002 amperes |
f" amperes [ b AAALLE :
;L} Function Switch Set to < Test Time of Test, t 20 Secondsi Function Switch Set to + Test Time of Test, t 300 seconds |
! T s , !
Final Weight of Cell, Sample and Filling Stem . . . . . . ... 35%H4 gi Final Weight of Cell, Sample and Filling Stem . . . . . . . . . 5.4 F g
;Initial Weight of Cell, Sample and Filling Stem . . . . . . . . 35 BF} g]' Initjal Weight of Cell, Sample and Filling Stem . . . . . . . . 29601
[ ;Weightchange-.....................Aw=-o.ocqq. gl Weight Change . . . . . . . . . . .. .. ... ..... &W=_-0.\34
/
|
) ¢ = (weight fraction solids + pp) | (weight fraction solids + DP)
1 (weight fraction solids + Pp) + (weight fraction iiquid + p1) ’( ¢ = (weight fraction solids ¥ pp) + (weight fraction liquid * pj)
|
o 1
| Volume Fraction of Solids . . . , . ..., .., ...... = 0.086> 4 Volume Fraction of Solids +» « « o » + + v v o v v« . ... ¢=_0.0850 :
it L . s
h ! :
f ve = AWsconductivity cell constant S ve = AWeconductivity cell constant i
“ slurry resistance-t.I+¢(1-¢) (pp-p1) I slurry resistance-t+I+¢(1-¢) (pp-p1)
|
Electrophoretic Mobility ., . . . . . .. . ve = _0. 000 cm/sec per volt/cm{ Electrophoretic Mobility . . . . . . . . . Ve = Oblﬁﬁ- cm/sec per volt/cm ,
i -
¢ (36x10*)eve on - (1.131x10%)veen _ 1.131x10°% % ‘ c (36x10*)Teveon _  (1.131x10°)ve.n _ 1,131x10%x x
D D D D - !
ZecaPotential...................'...c= volt(s)! Zeta Potential . . . . . . ... L i s e e e e e L= volt(s)

|

NOTE: When the cell electrode is positive (+) and material migrates into the cell,

. d ( ) s € negatively c ’ ’
NOTE: When the cell electrode is positive (+) and material migrates into the cell ti 1 harged and b9 convention, the ele F
the particles ar 8 B l

the particles are negatively charged and, by convention, the electrophoretic
: mobility is negative (-).

mobility is negative (-),

l

/

a® » e, =
[@i micromeritics’ rorm 120/42701/00

Eimicl‘ omeritics® ‘Form 120/42761/06
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ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET

for

aﬂq%?g\,

ZETA POTENTIAL ANALYZER

RONF

Sample Identification NCAVON ‘5\\\C.0~ Date (&:‘DQ)Q“I

_’QH‘&Q.;H By 39

Slurry Preparation I)\CHS a__Silico- N}\Q\O\C\q O\ ms mked

STRR——

s ————

ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET
for
ZETA POTENTIAL ANALYZER

Run 8

85

Sample Identification Mf\bm 5\\\.CCL Date (OZQ?IQL'
_;PH=X%53 sy Aq

Slurry Preparation =0 Qla Sl\lmul ‘22.7‘3‘7 Olm MO'&; MiXed

oro sig o JTeSlon sk B and mageahic

__Shoned dlake Nl

Slurry Res;\stance lS% ohms Liquid Density, P1 (‘)\CIQ-'F’ ’ g/cc ;
Concentration lq/8?°/o wt 7 solids Viscosity, n — poise ‘
Temperature 7.’).\ °C Dielectric Constant, D - ;
Sample Density, Pp v e e e e s e e s e e 7\.(.5 g/cc :
Conductivity Cell Constanto_.jﬂ cm™? Current, I _Q.Q0%N amperes
Function Switch Set to + Test Time of Test, t 326 seconds

Final Weight of Cell, Sample and Filling Stem . . . . . . . . . 3%.49i3 g

Initial Weight of Cell, Sample and Filling Stem . . . . . . . . 25, 335! g
WeightChange......................Aw=0.l&1 g

(weight fraction solids + pp)

¢ (weight fraction solids + pp) + (weight fraction liquid + pj)
Volume Fraction of Solids . . . . e e e e e . e 0= 0085‘303

ve = AW.conductivity cell comstant '

slurry resistancesteI«¢(1-¢) (pp-pl)

Electrophoretic Mobility ... ., . . .. . . ve = =0.0194| cm/sec per volt/cm

¢ = (36x10)Teveen _ (1.131x10%)veen | 1.131x10%x X

; D D
ZetaPotential......................¢;= volt(s)

—_—

NOTE: When the cell electrode is positive (+) and material migrates into the cell,

»  the particles are negatively charged and, by convention, the electrophoretic
mobility is negative (-).

[@i micromeritics’

Form 120/42701/0G

thorouly oSING_ B TeFlon  She el gad mognehc st

A)

Slurry Resistance \(93 ohms Liquid Density, Py (5 9‘”“5 g/cc

Concentration H(.5 wt % solids Viscosity, n . poise

Temperature _ 13.0 °C Dielectric Constant, D -~

Sample Density, Pp o« . 'a.'e"f . :}55 f e e e e e e e e 2-‘85 g/ce
of2ifr} [q

Conductivity Cell Constant em™? Current, I OQDS amperes

Function Switch Set to 1— Test Time of Test, t 3Q6 seconds

Final Weight of Cell, Sample and Filling Stem . . . .

e .. 35,3094 g

Initial Weight of Cell, Sample and Filling Stem . . . . . . . . 3§ .3%38
Weightchange...................... AW = OOOB(O g

(weight fraction solids + pp)

$ = (weight fraction solids + Pp) + (weight fraction liquid * pq)
WK
' Volume Fraction of Soldds . . . . . . .. ... ... ... ¢ = 0-08 qs
ve = AWeconductivity cell constant
sluz:::yc resistancesteI+¢(1~¢) (pp-pl)

Electrophoretic Mobility . . . . . . . . . Ve = - (.0006\35 cm/sec per volt/cm

r = (36x10M)meveen | (1.131x10°)ve.n _ 1.131x10°x X

D D

ZetaPotential......................C= volt(s)

NOTE: When the cell electrode is positive (+) and material migrates into the cell,
the particles are negatively charged and, by convention, the electrophoretic
» mobility is negative (~).

[Ei micromeritics’ *

Form 120/42701/0C




86 ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET
f ;
ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET . or
) for : ) ZETA POTENTIAL ANALYZER N
’)J-ht{(lp\ . ZETA POTENTIAL ANALYZER i | 1 \UN lO .
) v, ’Rqu Sample Identification \NCANNS\\\QJ. Date @/a?/q'-f
: pH=3.025 - :
. Sample Identification \NE_A‘\OM 5\\\CU\ Date (olﬁ?'}”("t : — By /B% : i
T T ) . . w i
SFh102 sy RY g o S1UTTY Preparation ')ﬂﬂ‘lg silica /11998 4 6. 1mNaNO. mived o rg, )ghly’
T N H =
. ! TeSion ~ i
Slurry, Preparation ’)ﬁ‘i‘h sl w/l'l0.0Sq OAmMo.MCls Mixe d ‘ T—— \%hr?lo‘:\t
+hog,M;h\% Y5ing o “TeFlon) shepar Tnd magrehe Sheplods |
Slurry Resistance - ‘lg ohms Liquid Density, Pl 0.9935 g/cc
Concentration 005 wt % lid i i
Slurry Resistance 119 ohms Liquid Density, p]_O.q_'i?S___ g/cc - . Y solids Viscosity, n —_— poise
‘ emperature . °C i — ‘
Concentration \ng76 wt % solids Viscosity, n - poise . Dielectric Constant, D ;
— - Sample Density, Py v v v v 4 4w . u e . 265 /
Temperature ’)‘3‘ °C Dielectric Constant, D i P ot . g/cc ‘
Sample Density, pp + + + + s s ... s a b .. S ’l.! g g/ce i Conductivity Cell Const:am:o;‘iﬁ_scm"1 Current, I 0.005 amperes !
- . Function Switch Set to -+ Test 49,0
Conductivity Cell ConstantO94#85 cm~! Current, I _()005 amperes | es Time of Test, t 1%OQ  seconds
Function Switch Set to + Test Time of Test, t 420 seconds Final Weight of Cell, Sample and Filling Stem . . . . . . . . . 35%20 g
— ; Initial Weight of Cell, Sampl d Filli e e
Final Weight of Cell, Sample and Filling Stem . . . . . . . . . 25 542 g | deiahe @ ple an ng Stem SRR 1N 1-1-1: N
| eight Change . . . . . . . . . . .. ... ... .... =
Initial Weight of Cell, Sample and Filling Stem . . . . . . . . 3 B.2024 g | ow 0.0 =8 |
B ——— H +
Weight: Change « + + v v v v v v v 0 v v v 0 v v o v o v . A= —O.0480 : o = (weight fraction solids = Pp) !
: (weight fraction solids + p,) + (weight fractd liquid + '
(weight fraction solids ¥ pp) P (velg action liquid + p1) :
¢ = (weight fraction solids ¢ pp) + (weight fraction liquid + pj) ‘ Volume Fraction of Solids . , . . . . . o = 0.0860O\ :-
| . * ‘
i e e e e e e e e e b= GBI
Volume Fraction of Solids ¢ )| ve = AWeconductivity cell comstant
slurry resistancesteI-¢(1-¢) (pp'pl)
ve = AWeconductivity cell constant :
slurry resistance-t-1+¢(1-¢) (pp-p1) i Electrophoretic Mobility . . . . ., . . . ve = _0.003\9 cm/sec per volt/cm
Electrophoretic Mobility . . . . ... . . . vg = Q. 45 cm/sec per volt/cm‘€ c = (36x10“)ﬂ_ve.n - (1-131XI05)V5-D _ 1.131x10%x x
i D D ‘
0y o (36x10")meveen _ (1.131x10°)veen _  1.131x10%x x ;w _,
> S i Zeta Potential . . . . . . ... ... .. ... ..., .C= volt(s)
Zeta Potential . « . ¢ . 4 4 4 e s v e e e e e e e . s B volt(s) | NOTE: When the cell electrode is positive (+) and material migrates into the cell,

the particles are negatively charged and, by convention, the electrophoretic

mobility is negative (-).

NO’I'!VE: When the cell electrode is positive (+) and material migrates into the cell,

the particles are negatively charged and, by convention, the electrophoretic
mobility is negative (-). !

v . a® - - - ® v
[@] micromeritics Fora 120/42701/06

IllI| , m|c|"ome|"|tlcs® Form 120/42701/00 ‘

~
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epgfas 3

ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET

for

W \\ ZETA POTENTIAL ANALYZER -

Sample Identification _Wgsmg S\\)& Date (“-'/98' 4
pH= 19000 5y “RQ |

~J
Slurry Preparation (4 W 1m NaNC, \ A*Hr\o udn\

\)Su\\c\\y a Te¥ionl st “har mm%m:\m Stic plae 1

Slurry Resistance 157 ohms Liquid Density, p; O.9978 g/ce ‘
Concentration 200\% wt % solids Viscosity, n — poise
Temperature ’)\\ q °C Dielectric Constant, D

Sample Density, Pp o m e e e e e e .49 Qs g/cc
Conductivity Cell Constant OAF8)cm~’ Current, I 0.005 amperes
Function Switch Set to i Test Time of Test, t &AD seconds
Final Weight of Cell, Sample and Filling Stem . . . . . . . . . 2354370 g
Initial Weight of Cell, Sample and Filling Stem . . . . . . . . SS.&“” g
Weight Change . . . « v v v 4 ¢« v v 4 4 e 4 o o v o v v . MW= OF3 g

(weight fraction solids + pp)

ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET

for i S

/RUN 12 . ZETA POTENTIAL ANALYZER memmsemmrmm———]
Sample Identification ‘Neé(‘Oﬂ shea Date @,}9\8/ '

- 1% » BQ ‘

Sturey Preparation 304a_sihca™/no. 09g 0 \mt\hNO‘ mmeA+\%r~<\uq‘r\l3
usn\!q e TeXlon Shearand mmmra\c she p\.o:"‘i

Slurry Resistance l.va ohms Liquid Density, Pl 033'-?‘5 g/cc
Concentration 19.99 /0 wt 7 solids Viscosity, n poise
Temperature /XBQ °c Dielectric Constant, D -
Sample Demsity, p, . . . . . .. . ... ...l ... .65 g/ce
Conductivity Cell Constant cm™! Current, I Q,OOS amperes
Function Switch Set to + Test Time of Test, t L'{?;.O seconds
Final Weight of Cell, Sample and Filling Stem . . . . . . . . . 35,4309 g
Initial Weight of Cell,.Sample and Filling Stem . . . . .. ., 35,474 - g
Weightchange.....................‘. AW = —'0-0555 g
(weight fraction solids + pp)

¢ (weight fraction solids * pp) + (weigh_t fraction liquid * P1)
Volume Fraction of Solids . . . ., . . . . . L B 0'85‘!(,(

ve = AW.conductivity cell constant’

slurry resistancestel«¢(1-¢) (pp-pl)

Electrophoretic Mobility . . . ., . . . . . Ve ='QQ§{},Q&8 cm/sec per volt/cm

r o= (36x10M)Teveen | (1.131x10%)vewn . 1.131x10°% x
D D

Zeta Potential T volt(s)‘

— 'i
¢ (weight fraction solids + pp) + (weight fraction liquid + pj) i
I
Volume Fraction of Solids . . . . . + . . . v . ... ...¢= 0086\ ‘
ve = AWeconductivity cell comstant i
slurry resistancest+Is¢(1-9) (pp—p]_) ;
Electrophoretic Mobility . . . . . . .. . v, = ~0.00VF cm/sec per volt/ecm |
¢ = (36x10)Teveen _ (1.131x10%)ve.n _  1.131x10%% x
D D ;

Zeta Potential . . . . . . . . . . .. ... ... 0= volt(s)

NOTE: When the cell electrode is positive (+) and material migrates into the cell,

the particles are negatively charged and, by convention, the electrophoretic :
mobility is negative (-). ,

Form 120/42701/0(

NOTE: When the cell electrode is positive (+) and material migrates into the cell,

the particles are negatively charged and, by convention,' the electrophoretic
mobility is negative (-).

[@i micromeritics’ omm 12074270110
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ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET

for
RUN I3 ZETA POTENTIAL ANALYZER . - ' ) N
Sample Identification NedfON Siheg. Date 5}29/% » [ . ] X
e oo i 200 e _ vue ek’

)
Slurry Prepararion 30.00q Sl ~/10.1% NGO, rxed Hhoron

Fnom ol |-

TJeslon sve yee ang magnd( Shr Plak

! . \J A .
Slurry Resistance 56 onms Liquid Demsity, 2; _Q33%Q glee &A.' N\ 0 \lw
Concentration \4.9B%  we % solids Viscosity, n soise ‘ . ., -
Temperature _25.% °c Dlelectric Constant, D i ‘ 7\»\"0 B \
Sample Density, Pp v e e s e 31.5 sfcc ‘
Conductivity Cell Constant §4%8% ca-t Current, I __0.00% amperes
Function Switch Set to d Tesc Time of Test, t _Y40 seconds
Final Weight of Cell, Sample and Filling Stem . . . . . . « . . 35 H945 e
Initial Weight of Cell, Sample and Filling Stem . . . . . « . . 35.355% '3
Welght Change . .+ « » « + « o o v o o v m v e . W= Ol4as 3

(weight fraction solids ¥ £p) : !
{weight fraction solids  pp) + (weight fraction liquid + 2))

Volume Fraction of SOLidS o . + + o« « 4 4 e e 4o o s = _0.0858%]

ve = AWeconductivity cell constant
slurry resistancest-I+¢(1-0) (pp-p1)
El ¢ Mobility % . . . . . .. . ve = 7000040 cm/sec per volt/cm ;
.o (36x10%)Teveen | (1.131x10%)ve.n | 1.131x10°x X
) D
Zeta Potential .+ .+ ¢ . . o 4 e 0 4 e w e e e . e e ;= vole(s)

NOTE: When the cell electrode is positive (+) and material migrates into the cell,
the particles are negatively charged and, by convention, the electrophoretic
mobility is negative (-).

nd - - = 5
[@j micromeritics’ rorm 120/42701/00

ELECTROPHORETIC MOBILITY AND ZETA POTENTIAL DATA SHEET
ior

ZETA POTENTLAL ANALYZER

- » RN

Sample idencification Wedrgnl Siica . Date (c}ﬂ&/‘?‘l
Pz 1L.L50 ay ?j

Hhoreu

Slurry Preparacion 20 <hica ™ 19015 .
e o Teflon she bar Gua magete shenag ok

———

Siurry fesistance Ao shos “iquid Density, :y Q9% sice

Concentracion 19.98Y vt 4 solids “iscosity, © Joise

emperature _pd 3 <2 Slelectric Comstant, D

Sampie DEMSLEY, by . o o o o e e i e e . A YA e

current, 1 _0.C08 anperes

B

: / onauctivity Sell conscanc . 948
! - Py

i Function switch Set to __ % Zest Itme of Test, ¢ ‘thO seconds

Final wWeight of Cell, Sample and Filling Stem . . . . . . . . . 35,6583 3
tnitial Weight of Cell, Sample -and Filling Stem . . . . . . . . 35.34al 3

Nelght CRAMEE « « « o « « « « o v e e e e B 0. %82 g

Teeighe

! T Taeignt fraction solids *

foiume Fraction of SOLEdS . . . . 4 . o w4 .. e w4 L= O CBHT 0.0259)

5p) + (weight Eraction liquid @ c1)

= lWeconductivity cell constanc

slurry resistance-t-L+d(1-3) (ep=1)}

Zlectrophoretic Mobility . . . .+ . - .+ . . v = 608 m/sec per volc/cm

i L O6xi0)Teveen | (1LI31xi0%veen | 1.131x10%x '
5 >

Zeta Potential . . o . . . oo oo e e C e e e e e D3 volt(s)

e cuell electrode is positive (+) and material migrates into the ceil,

ine sarticies are negarively inarzea and, by convention, the electropnoretic
~opilitv is negative (-}.

. : al___m -y .
X : [@i micromeritics rove 120742701100
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94 95
| Fag A4 | Conhinned prepuiatton of Vo-form  chebo ! wontmevillvite S Tag 4| A shr by (tedlon (.onH Was added D Yhe Goo mL
e sh-r%ul by B Ghnbach _on X [raf4.. | " " hears _antaineny G0 ml Nad  Souho. e 500 m
‘ alijnt gy S 1 solubop o were nlacu{ on__stv plates (7—4 le‘M) and
The. mon+mow||om+e?' At MBo0 e 4 aliguot n mixed at 9\)!%(( o <uspend all clay, On he’
has beer - sub divieded nte Awo al‘qwoh”d"'{; a’g«m—} : Mornin ﬁ of \Aw;; M lI v soved e bealiere '(wm
% o eagh, The \OM\ 'Por"‘nm. WW«? 0‘\,\“0(‘&"7{.‘ it - ‘h’\e— SRy blﬂ{‘é gw&d '(’hc VL“VM To $locw o te aM
%ﬁjv bvr‘)“vhs and p\a’cu(. b olean . oo mi  bealevs. I seft(e dumq Hﬂ( —M wied  NaC( solyhom and cep\hed
Ao g al mno*z toont Guo m( of  Bm . Nedd ] T fresh  2m ped solaton, (v 500 ML) Yhe '
\Nms sdded > The “ethor dwo 9o 4 horbane Wore inixed vkt wes suspended LM edmp  ohy plmk avd Shv 1,
with abend 5o L of I Wall  gnd wade Tak @ trd sllowed o st o\/wwml«"‘
s\WN An . Wﬁrd mnowwxbeﬂ—»r Wel used Yo ‘fﬂms{?/r
e gl/uym ok ww/NmC( e ng{m Pov 4 Aialysss The c[m slan 8s (v somL Nw!) weve  Yam sfernd o
Membipnes, - A Oﬂmomtsm o Na- @XO{MMN and: - 57ve ¢t (lalose: (/WLQAS\' o banes . Mint 8 ey ﬁ'/'/‘lq
dnho, oo vony will e wede bedween the  play lengths oL Mm\dran% ready  abont 10 gl @ tn
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Jade: Peak Listing Wed Aug 17 1994 @11:09am

b - xed wzwmmm(?a)

File: ASH635.MDI> 8\17\94 ASH*450/635*XRDI POWDER

/Y\eJckch - ¥ Vk\{ J?‘(g Qrc\c‘h;:v

----------- Scan Parameters: -——---------m-———mcan Search Parameters: ----------

Radiation = CU_1.540598 Filter length(pts) = 25

Step Size = Intensity cutoff(%) = 2.5-100
Count Time = 1 sec. 2-Theta Zero (degs) = 0

[

Scan Range = 2 - 70 I Noise level(sigmas) = 4.0
[
[

f? memgg - Siemana D500 CD(\). oQ)

Peak-Position Centroid-Position Peak & Area are without Bkgrd

# 2Theta da 2Theta a Bkgrd Peak I% Area I% FWHM*
Prﬁce&mb 1: 12.794 6.9136 12.800 6.9103 11 55 2.0 634 2.3 0.207
3 2: 15.704 5.6386 15.692 5.6427 11 1732 61.9 14887 53.2 0.155
- m m A Hw U 50/&37*\*"'% WA wew 3: 18.173  4.8777 18.170  4.8785 10 498 17.8 3716 13.3 0.134
. WUQD 4: 24.154 3.6817 24.156 3.6814 22 178 6.4 1353 4.8 0.137
. £ mme!? WWL Gl S oot A A 5: 25.878 3.4401 25.860 3.4425 29 2796 100.0 27975 100.0 0.180
! : . 5 O : 30.494 2.9291 30.471  2.9313 12 1585 56.7 14222 50.8 0.162
o padfens - 7: 31.842 2.8081 31.856 2.8069 13 154 5.5 1462 5.2 0.171
! : ; : 33.168 2.6988 33.197 2.6965 12 377 13.5 3813 13.6 0.182
- ; : 35.054 2.5578 35.057 2.5576 13 51 1.8 169 0.6 0.060
i ' 10: 35.755 2.5092 35.766 2.5085 13 390 13.9 4027 14.4 0.186
- @ BQLQQ'V (W DlMW ’J“"M""’" 11: 36.960 2.4302 36.978  2.4291 12 193 6.9 1745 6.2 0.163
‘ [;:e 12: 38.483 2.3374 38.470 2.3382 13 147 5.3 1544 5.5 0.189
- L”w‘) o ‘d’ o D“) s 13: 40.433  2.2291 40.453  2.2280 12 215 7.7 2182 7.8 0.183
Do 14: 41.531 2.1726 41.537 2.1723 12 36 1.3 307 1.1 0.153
‘-“@%-S—ﬁ% S 6"‘ N2 () 15: 42.605 2.1203 42.611  2.1201 11 36 1.3 231 0.8 0.115
16: 44.727 2.0246 44.739 2.0240 10 118 4.2 1324 4.7 0.202
"l . 17: 47.755 1.9030 47.749  1.9032 11 320 11.4 3710 13.3 0.209
o {3;) ovquA‘ A br s serO 18: 48.682 1.8689 48.716 1.8677 10 212 7.6 2379 8.5 0.202
: 4 ” iy 19: 52.434 1.7436 52.464 1.7427 10 428 15.3 4905 17.5 0.206
o P(MM‘Q e~ ,A@uil \)m,Q < tW 20: 53.455 1.7127 53.427 1.7136 11 212 7.6 2133 7.6 0.181
i p ¥ Y 21: 54.222 1.6903 54.251 1.6895 12 197 7.0 1850 6.6 0.169
i Potbxd50 /035 wRD 1 22: 55.101 1.6654 55.113  1.6651 14 60 2.1 499 1.8 0.150
; { 23: 56.832 1.6187 56.843 1.6184 10 71 2.5 583 2.1 0.148
N 24: 57.771 1.5946 57.771 1.5946 9 134 4.8 1713 6.1 0.230
5 25: 61.888  1.4980 61.896 1.4979 12 73 2.6 587 2.1 0.145
- 26: 62.710 1.4804 62.740 1.4798 9 81 2.9 1068 3.8 0.237
i 27: 64.355 1.4464 64.355  1.4465 12 33 1.2 243 0.9 0.133
- - - - 28: 65.138  1.4309 65.154 1.4306 10 41 1.5 516 1.8 0.227
| - ‘ 29: 65.960 1.4151 65.984 1.4146 10 131 4.7 1941 6.9 0.267
‘ {oqts 3-viw
- ANA : 30: 67.465 1.3871 67.465 1.3871 10 26 0.9 145 0.5 0.100
« A"\)MQ‘M{// ‘gz) 5 é 31: 68.328  1.3717 68.336 1.3716 13 58 2.1 776 2.8 0.241
~ ('”"W‘ 0% 32: 69.052 1.3591 69.082 1.3586 16 203 7.3 2437 8.7 0.216
7 Z:G\vaml:}:J * Intgnsity values are based on total raw counts.
o
N
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Alpha: 150 - 350 0 3.0 0.18
Quench Indicator: SIS i éf OV R*s‘ﬂ. \ / M,k
3% 28 alpha region — ) i p ‘BO*MC*
Coincidence Time(ns): 18 = O\I’b(M I)g HsS t Z'Od z
Delay Before Burst(ns): Normal /
:m\rﬁé—ﬂ. Gv‘eve‘\
-, 84 TIME CPMA CPMB CPMa  a:2S5% SIS FLAG - l",,. . Q 007
Bk 1 999.00 20.865 2.00 0.189 14.548 133.14 B ‘l’ A\Ibh& - O 8
fpokéi-a 2 13.59 2B87.44 74.48 326.890 3.002 303.93 g s;)
-3 13.72 276.14 70.96 323.863 3.001 308.66 /f v |/O¢‘L\
‘2a 4 28.64 53.68 13.96 154.978 3.004 298.06 o
be 5 28.27 51.97 14.45 157.080 3.003 308.06 . L (,0 ILUO u dﬁwﬁa L
2a 5 28.31 28.80 6.66 156.787 3.004 278.54 ) N i -~ &~ (€>
av 7 27.13 25.02  6.59 163.652 3.003 294.31 i CMM\ T - cv\vste
o 1 B 29.39 24.84 6.41 151.0853 3.004 293.75 . { ] !
b 9 29.52 25.38 7.76 150.353 3.004 318.76 R ) )
Ya 10 29.40 28.02 7.05 151.001 3.004 297.98 -
e 11 28.97 26.93 7.31 148.092 3.004 310.14 ¥

SYSTEM NORMALIZED

C14 IPA DATA PROCESSED - 06-Jan-85 05:22
Cl4 Eff (0-156 keV) = 97.10 %

T~

Cl4 CHI SQUARE IPA DATA PROCESSED - 06-Jan-95 05:32
Cl4 Chi Square = 22.30

H3 IPA DATA PROCESSED - 06-Jan-95 05:34
H3 Eff (0-18.6 keV) = 87.95 %

E—

H3 CHI SQUARE IPA DATA PROCESSED - 06-Jan-95 05:44
H3 Chi Square = 27.74
BKG IPA DATA PROCESSED - 06-Jan-95 06:45

Bkg (0-18.6 keV) = 17.98 cpm
Bkg (0-156 keV) = 26.15 cpm . _ n

Cl4 E"2/B (1-156 keV) - = 465.38 )
H3 E"2/B (1-18.6 keV). = 251.84 ) -
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Procm(mw-» (.0“9\4 .nc (ala Bm» k- )‘be; Cauyse -

Mofifop Doy s Oy voked as T bmteeo( wl. wac)

- bottom of the beaker to pick up any elements adhering to the

" Concentrated H,SO,

SCOPE

This exercise will illustrate how many actinide elements may be

3. Cover beaker with a watch glass and heat the water sample on a

hot plate until fumes of H,SO4 are observed. All the water has
now evaporated and the ‘femaining acid solution shouid be clear,

i.e., the BaSO, has redissolved.

4. Take beaker off hot plate and cool. Rotate the acid around the

glass.

5. Transfer to centrifuge tube using ~20 mi H,O. The solution will

separated from impurities by coprecipitation with barium suifate. A

e 6. Centrifuge at ~2000 rpm for ~5 minutes. Wash precipitate with

BaSOy precipitate will quantitatively carry all elements (except f
uranium) from radium through californium when present in '

quantities less than about 1 mg. Our exercise will scavenge actinides
from a sample of tap water we have contaminated with known

amounts of 241Am and 23%Pu. The technique, however, is also
applicable to solid samples such as soils or filters which have been

turn cloudy again as soon as the water is added showing that the ;
BaSOy4 has reprecipitated.

. 2 or 3 small portions of water.

The BaSO, precipitate may either be mounted directly onto a

processed through a dissolution procedure (as in exercise #5).

filter or other substrate for gross alpha or gamma counting or
processed further for source preparation for alpha spectrometry

MATERIALS/SUPPLIES REQUIRED : ’

-- we will save this precipitate to use for source preparation

400 ‘ml glass beaker

(see exercise #10).

5€awse T M+UW4 Yo use swaller ol For yolemes ond  different

Watch glass

e 5 4he NA"(Hﬁk l.e+ vl be oy -ﬁ"a&{.

Hot plate 3 ‘

Mateviale / Su w‘.ec

Barium chloride solution (1.779 g BaCl,»2H,0 per 100 ml H,0)

- Go/(on N\[, th; bﬂ\’ut«'

containing 10 mg Ba/ml

Centrifuge and 50 ml glass centrifuge tubes

- ¥y Lixtert m) gnd & ('9'00 pob ) 6 Yok 50‘”"""4%% Yfrefos

- wistzh ﬂlngg

Radioactive tracers

- Bacly soluhon (1799 4 Bacty:2he o lo0 me AHoe)

PROCEDURE

- cm'?'r-'ﬁﬁm 'fw[ﬂr (5" wi po‘q Propy lene )

1. -A water sample (~100 ml) which is contaminated with some-

- CDMY\AW# pc\uﬂbﬂ w/'ﬁps'

;actinide elements will be provided. Transfer sampie to a 400 ml

T wl e igls ] Coch bl (v&hwa.u\

(glass beaker and add approximately 3.5 ml concentrated H,SO4 |
and appropriate tracers.

- Ccontenttated H._ Soy

2. Precipitate barium sulfate by dropwise addition of 1 ml of a

- bt plate

barium chloride: dihydrate solution which contdins about” 10 mg

- 2uE Cent h"(:(mg,
: ]

Ba per ml (17.79 g BaC12-H20/11ter) Solution turns cioudy. -

Procedope .

\
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sb 101120.00
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™ 102¢7 (8) 126318 {10) 6124 (7) 3217 (10) 10629 (9) 102:8 (8) 809 (8) 230130 (12 i
tr 180130 {$) 130010 (4) 190220 (4) 210010 (3) 160124 (6) 21030 (3) 5615 (4) 1260280 (3]
Table 3. Major and minor element oxide concentrations in eight new USGS standard rocks (%) !
Element BHYD-1 G- 0-1 RGH-1 5¢0-1 soc-1 56R=1
510, 49.9:0.8 (1) 50.0:1.1 (5)  65.6:1.2 (6) 03 5 62.6:0.8 (4)  65.3:1.4 (5) 28.100.3 (3) 88, 3
M 13m0z (8) 16.420.3 (6)  16.2:0.2 ()  13.8:0.2 (6) 13.6:0.4 (7} 16.1:0.4 (6)  6.68:0.43 (5) 1. 4
Fo0y  2.65:0.33 (3)  2.6-4.2 (2) 1.00 (2) 0.49 (2) 4.0 (2) 2.6 (2) 1.52 (1) 2. 4
Fed 8.69:0.08 (3) 2.5-3.6 (2) 2.96 (2) 1.23 (2) 0.99 (1) . 3.9 {2) 1.25 (1) 2.
o0 0.166:0.005 (8) 0.1110.02 (6)  0.092:0.008 {6) 0.03820.002 (8) 0.053:0.004 (8) 0.116:0,008 (7) 0.037:0.004 (7) 0.
™) 754:0.20 (8)  2.08:0.21 (5)  1.00:0.06 (5)  0.28:0.02 (7)  2.67:0.23 (§)  1.68:0.09 (6) 4.610.4 (4) . 0.
0 1.40.2 (7)) 1.45:0.28 (5} 3.18:0.08 {S)  1.13:0.09 (7} 2.61:0,19 (6)  1.43:0.04 {6)  8.57:0.32 (3)  1.100:4
M0 2.2010.09 (8)  3.7310.25 ()  4.17:0.18 (7)  4.03:0.04 (10)  0.87:0.07 (6]  2.00:0.07 {8)  2.8110.19 (4)  8.9MM '
W 0.55:0.08 (12)  3.610:2 (6)  3.59:0.11 (8) . 4.33:0.10 (9)  2.75:0.10 (6}  1.27:0.08 (8)  1.7210.16 (8) &
M0,  2.65:0.09 (1) 0.7210.04 (4)  0.62:0.03 (6)  0.27:0.03 (6)  0.67t0.11 (1)  1.000.04 (6)  0.28:0.05 (5)  O.¥
C R0 0.29:0.04 6)  0.17:0.02 (3} 0.26:0.02 (4}  0.045:0.001 (4) 0.23:0.04 (4)  0.18:0.04 (6}  0.320:0.09 (3) 0.1
Y0 0.23 (2) 5.2:6.9 (2)  0.26-0.52 {2)  0.34:0.7 (2} 3.8-4.4 (2) 1.40 (2) - ¥
[y 0.05 {2) 2.4 (2) 0.15 (2) 0.10 (2) 1.7-2.4 (2) 0.05-0.16 (2) 0.45 (1) u
s 10T 0.26 (1) 855 (1) - 0.62 () 101 (1) 5.6¢ (1) .99 (1) . 15
€0, 0.04:0.02 (4) 8.6:0.4 (3)  0.010:0.001 (3) 0.01:0.0 (5) 3.110.6 {4) 0.05-0.14 (3) 10.5 (2) [ 2
Fe0pT 12.20.3 (10} 7.00.4 (1) 4320013 () L.ER0.05 (10} 54013 {6)  7.000.17 {8)  2.97:0.19 (7) 5.2




146 NBS 238 obsidin Rody, No - SAz- | 147
21 fog 35 Sample ID | Analysis Sample Resit | nnaisis | mooun tor) | Limp i | _ ' T
o 20F Si as SiO, 74.6% __[Antincny ] 1 Sample ID | Analysis Sample Result | Anatysis Resuk (ug/g) | Limit (ugig) |

Al as ALO, 13.0% Berylm 3 2 208 Si as Si0, 59.6% Actimory S T

Fe as Fe,0, 1.96% o = = | | alas Ao, 16.0% B 2 A W

Mg as MgO _oaxm% | &Tﬂ‘ = L ' Fe as Fe,0 L41% Borm _ <20 2 .

Caas Ca0 0.900% Copper B n Mg as MgO . 5.35% o = e

Na as NaO | szx | e - s Caas Ca0 0.803% Coost <0 0

K as K;0 4.48% f”—“ﬁ'ﬂ"*!! : | o 2 Na as Na,0 2.83% ._L::m L] 1:

Ti as TiO, 0.226% | [Nioksl <1z 12 KasK,0 0.144% e = Y

BaasBaO 0.106% S +io & Ti as Ti0, 0.195% Nickel <12 12

LOI (Loss @ 1000°C) 0.601% [ = o Mn as MnO 0.180% Salaneim <10 1

TOTAL | 101% Toal <10 T LOI (Loss @ 1000°C) 14.9% o 72 0|
Venagiom =% % TOTAL 101% I_‘:‘“" = %
o = = . » o % 51

dotp froanr NBS 138 (e ""“F‘(d" . _ ) ‘Q,J o i) Jas
- QM![— Tmuon Vall:e: o s ] Si0, &M M . ey whon C/WYLO'(' (0( for A F‘FH\W‘“! I
‘ \ é: C:ZT:nan Carbon) Eggz :a : (1140 ) ‘ A wiker %.ﬂ (,jo ntent. // /
\ F" ) 0.05) cef Zz ; o / / / / / i / /
e T O R

re—————— Table 1. Certified Values of Constituents ’ Cs

5:5) . / / /'(IV\NE ﬁnﬁyﬂ/ / - }’4'/410 /
Content’ Content’

0.84) / / / T * / v{feve e
Constituent' (Wt %) Constituent’ wt(ug/g) 53) 4 / / / ’. w .

(
(
(
(
(
(
S (
i f : b
ermrerrmeneeeee. | A103 1415 +0.15 u® 59 02 | | . « 34y / ‘%/S.OL (0/43’\ ‘:-Ahh 3%01’
¢ A i ( e b4
(
(
(
(
(
(
(

Ca0° 0.983 £ 0.002 Ni 36 03 | Lo 07 V / / / / gl ay
e | FeQ! 136 +0.02 Rb ™ 1275 £03 |5 e S0 L5) i - f '
: Fe:0: ' 204 +0.02 St ¢ 63.5 +0.1 Se s L Yut 4 (,\‘V’L/ f{ o4
(Total Fe as Fe203) i m—— S B 57) f
K20 416 *0.02 Th *f 124 +03 Ta ' 12)
Mno ™' 0.052 % 0.002 T ¢ 0.54 %004 | “Tb 10 ) T .
| NapO- 484 £0.05 u - 458 40,08 |  jummessncrmememns Yb ' 45) - | . \ " ,d \
P05 0.036 £ 0.003 Pb ¢ 164 02| | Znf 55 ) e Lo-4 LO_-qs): 53-‘( = 54.¢ "’) v c,[0<.< eAwr Ndvi Y
si0 ¢ 73.05 +0.13 = : - ‘4
| TiO2 "% 0.245 + 0.007 1 ' e : dL ey nwmbyers .
. 'Methods of Analysis: ! ' b
S — ’ Atomic Absorption "Neutran Activation Analysis b
Colorimenry 'Prompt-gammu Activation Analysis ",
* Emission Sp Y Speclﬁc Ton Electrode Potentiometry %
‘fGravimelry 'Titrimetry
. “Isotope Dilution Mass Spectrometry 'Volumetry
“The esti uncertainties of the certified values are based on j and an ion of the
effects ol method imprecision, possible systemaltic errors among methods and matenal variability of 250 mg or more. -
{No attempt was made to derive exact stati of i ision because several methods were involved in the ifr
ion ol most i ) b
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FOR MAJOR METALS
Client:  Division 20
Date Received:  07/13/95

Project No.: 20-5704-152
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. Lab Name: Southwest Research Institute

Lab Code: SWHI

Lab System ID: 56770

3 Aas a5 Sample ID Analysis Sample Result
J 201 | Sias Sio, 46.7% |
v Al as ALO, 12.5%

Fe as Fe,0, 1.11% -
Mg as MgO 43% | ‘
Caas Ca0 1.99% ARCH INSTITUTE
K as K,0 0.153% DATA SHEET
Ti as TiQ, 0.161% ALS
LO! (Loss @ 1000°C) 25.5% ampie 1D
TOTAL 92.6% ‘E-J

Client: Division 20
Date Received: 07/13/95
Date Analyzed: 08/07/95

Project No.: 20-5704-162

- SAz-1 MONTMORILLONITE ARIZONA (CHETO)

ORIGIN Bidahochi formation (piiocene)

" Apache County, State of Arizona.

| Location: SE 1/4 NE 1/4 Sec. 26 T 21 N? R 29 E; topographic

’ map: Gallup (1 : 250,000). Collected from pit after overburden was

stripped, 8 May, 1973

" CHEMICAL COMPOSITION (%)

| 510,: 60.4 A1203: 17.6 TiOZ: 0.24 Fe203: 1.42 Fe0: 0.08

Mn0: 0.099 Mg0: 6.46 Ca0: 2.82 Nazo: 0.063 KZD: 0.19

- PZOS: 0.020 F: 0.287 Loss on heating -550°C: 7.54; 550-
1000°C: 2.37 :

. CATION EXCHANGE CAPACITY

120 meq/100g, major exchange cation Ca.

- SURFACE AREA

N, area: 97.42 ¥ 0.58 n’/g

- THERMAL ANALYSIS

DTA: endotherms at 200°C, shoulder at 240°C, desorption of water;

" 685°C, dehydroxylation; shoulder at 895°C; exotherms at 1020°C,

1066°C, 1160°C

" TG: Loss in dehydroxylation range: 4.69!'7('theory: 5.0%)

INFRARED SPECTROSCOPY

| The-spectrum indicates a low octahedral iron content. A silica

phase ( band at 790 cm'l) is detectable.

Sampie [D Analysis Sample Resuit Anaiysis Rosul (bp/g) | Umi Ggld) 1™
. . v ‘““‘ 'ul' <
20K Si as Si0, 58.1% Arveric <25 E
Al 15.3% Bariun 315 4 —
as ALO, Berylium 3 2
Fe as Fo,05 1.37% Boron <20 I e
" [Cadmium <4 4 7

Mg as MgO 5.46% ‘ [ —— 9 4 s
Ca as CaD 2.49% Cabek <10 10
- Copper <4 4
K asK,0 0.191% Load 21 10
= 4
Ti as TS0, 0.199% Lahm e n
N Molybdenum <4 4
LOI (Loss @ 1000°C) 25.5% Nickel =12 12
TOTAL 109% Phosphorus <80 8
Selenium <10 10
Siver, <10 10

M’, m 25 T
[Strontium 299 10
[Thelwm_ <10 10

Varadam 61 2 T
» [Zino 59 20

dota fr Sha-t Fom Nan Otphan
t H ‘m-}'r 474 .
Data Sunmaries CMS 25 \“m& Al #ﬂv‘me h"

5.0, ve;uAeA for_fhese Two

90 m?\es" ((t.qe, !>

b
i
; Sample Detection

Analysis Result (wy/g) | Limit (ug/g
Antimony <10 10
Arsenic <25 2
Barim 299 4
Besylfan 3 2
Boron <20 20
GCadmium <4 4
Chromiom 9 s
Cobalt <10 10
Copper <4 4 s
Lead 2% 10
ithim 212 4
Manganese 562 4

1 Molybdenum <4 4

% Nickel <12 12

a4 Phosphorus <80 80

I Selenium <10 10

1 Silver <10 10

I Sodium 608 25

il Strontiom 286 10

- Thalium <10 10

‘ Tin <20 20

B Vanadium 57 20

i Zinc 53 20

=

{




Az Na frem, freeay dried

Seo-t Oodq sha { (4
M b 9s ,
R il — T .
D . Nl Sample Duphicate i . [ Yy . ‘ _ R
Sample Analysis Sample Result | 7 Resut (ug/g) | Resukt (ug/g) S . — = = e » o |
] " Analyss Sample ID Analysis Sample Result Sample Detection
.| 207 $i as S0, 53.5% | |Antimony <10 <10 x. ‘ - —— Analysis Result (ug/g) | Limit (UQ/G) Hmsomieremn
|Arsenic <% <25 20M i as Si0, 68.6% - Antimony <10__| 10
Al as ALO, 14.3% Barium 53 53 - Arsenio <25 25
Fe a3 Fe,0 1.27% Berylium 4 2 Al as AL,O, 14.4% Barkum 513 3
Mg as MgO 4.84% Cadmium < <a Fe as Fe,0, 5.47% Berylium <2 2
- Boron <20 20
Calcium 23 251
Na as Nz,0 3.44% Chromium 8 12 Mg as MgO 281% cummm ;: :
LOI (Loss @ 1000°C) 23.4% " [Lead = ] T Na as Na,0 1.12% Gopee % 0| |
RU— .. |Lithium 4 ‘
: | TOTAL 101% Manganese 263 263 4 Xas K0 329% L 441‘; 4 j’“"’m
— , = [Violybderum <4 <4 4_ Ti as TiO, 0.578% B <t rE
. ; : Nioke! 12 12 13 =
Sample ID Analysis Duplicate Result — :w :80 % P as P,0, 0.238% Nickel <219° :ﬁ
207 Si as 8102 55.0% - w x ﬁ :o LOI (I @ I(moc) 10.0% m <10 :g
Selentan ~ ' Strontum 174
Al as ALO, 14.8% B Siver <10 <10 10, TOTAL 109% Thatsom <10 . 10
|| Thalium <10 <10 10 R Vorads a2 20
Mg as MgO 5.00% Tin <20 <20 20 e
. | Vanadium <20 <20 20 Znc 119 20
Naas Nazo 3.61% - Znc 63 61 vzo'
Ti as TiO, 0.190%
i
LOI (Loss @ 1000°C) - 23.4% ; .
TOTAL 103% S —
— V » - ) i : ‘ » ) Daew*un‘
. Sampleh) Analysis Sampl&kmxlt: Analye Raull Limi (ugig)
20N Si as SiO, 74.7% Artimory <;g ;g
Argenic <
—— Al 25 ALO, 14.8% Barm 562 2
- : Sample Detection Beryfium <2 2
20L Si as SiO, 61.4% Artimony —— = Mg as MgO 2.93% "{Cadmium ; 4
Al as ALO; 16.7% Barum 2 : Ca as C20 2.74% Cobatt 19 10
Fe a3 Fe,0 1.47% Soen =20 20 Na as N2,0 1.19% ] = 5
‘Mg as MgO - 5.63% e - 3 Kas K0 3.43% Lahium “ A
Na a3 Na,0 4.07% - [Chromium 8 ) “ Ti as TiO, 0.613% wm <4 4
Cobalt <10 10 Nickel 28 12
S LOI (Loss @ 1000°C) | 24.4% | [Lead 2 L LOI (Loss @ 1000°C) 10.0% | Siver_ 1o 1
TOTAL 114% Mangenese 258 4 TOTAL 116% Thatum <10 10
Molybdenum <4 4 TR T R Tin_ T — <20 | 20
Hickal 12 12 - [Vanadium 130 20 ';
Phosphorus <80 80 Znc_ 108_ 20 ‘
Potassium 560 40 -
, Selenium <i0 10 . , \ S
Siver <10 10 L ; . SRR :
Strontium =10 o reported values  Grrelate well (efbeo} al‘q§ $or Mminov Omﬁ"‘n*umf?)
Thelium \ 1 ' L
" |Tin <20 20 R KU . I"Qum.l»q;- I U
Vm <20 20 « . ]
Ziro % 2 exeept b _lume _omor tn G0, antept (hgh Values), M0, (s
ol h‘qh . Sam(‘)‘e ﬂ‘)\-"-h do not  compedate  wll w! each othur s;a,,)
node  Varme  Was¢ balance hotals.
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Pag qs To ard in +he (l,va‘ua‘hv)l« ¢€ Hhe chc/mica\ 0‘&"11 Yupor"‘c/f | - z > . Y 5
j 1A% by DIV ol &r the -l samplec, an mlmi’c of _the
logs of o [aamstibles wporr Meahing  was  povfvwned .
| ! ! s nf 20.2¢ ar .13
Samples  were ancferved info  weiahtd 5ol f- sepling quach wh of ods wity
Lra 2’/1 Wy wnd  |hea tud e s\n owh‘ \se (o»o . S :
it T s.3Y 25. 32 r5.%3 13,75 2§.33
i arvoildle s V- 1 3 Y 5 Y ot W1
wnbind S FNaaPb . SM¥NGR S YiZEd  Na.Smy-t SAx YNy # Fp N/e L 5.1% N [a 5.5%
| Py
» whiomeible 11, 0499 531 \2.%120 2. (498 \2. 6465 v edding
2 iy ’
£ -
L crucible Feloy  Doliry WM M.334 \nsuys 13. 4460 Comparig wf Wi Fr Semples 12 andd are Now
A ) G lar o the Values repo ed by DY ol Samples 3 iy ,
3 aftir henking heed in 2 steps . Or By Hnese Selues.
3 b for M [a o [n 14,9306 [a 13.2343
‘%‘ 9 foure . because of e woor  Vesullk &r Svo, in wost of Hie
o sawplec  n \y DY 21, T submittyd sevegl fir vepeat
A after henbny ams\lq 5i6. 6mmplr»<l oubpitted  will be Vearaly 2ed ?r\\ﬂ“‘du .
| ¥ S PN . 8615 1. 9467 \3. 4¢dd L 4oy \y 24 3¢ wdh Qelas  yeports ancl  Veparted s Bshin  Simacier o the
',’;‘ for 1 heurt Pre viows Samp‘lcc. '
§ " omPug 4";10 CoudtalT
Masc i‘““‘. f.on1y 0. 613 1.0L34 0.3y53 0.M45 WA Sco- 1
. ol Sk - |
mﬁ mass |clay N (r N o Y. 236 W (n 0. b%2, Loc o SCo- !
i afbor) 0d°c Wb HAzr * 44
. 20E Ay - |
atlor Aee 0. F6ry 0.46506 .oy | 0.2633 0.50%0 r NBs.- %, U‘A-- 'PQHSI‘MY\
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adsovlyed Hio wip N (a 0.341 b V(A o'“,,ﬁ}f ) 1o H Vb5 . 946 4
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