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INSTRUCTIONS

1. The primary purpose of this notebook is to
protect your and the Company’s Patent-
Rights by keeping records of all original
work in a form acceptable as evidence if
any legal conflict arises.

2. .

4, o

When starting a page, enter the title, project
number, and book number.

Use ink for permanence -- avoid pencil.
Record your work as you progress,
including any spur-of-the-moment ideas
which may be developed later.

Avoid making notes on loose paper to be
recopied. ’
Record your work in such a manner that a
co-worker can continue from where you
stop. You might be ill and to protect your
priority it could be urgent that the work
continue while you are absent.

Give a complete account of your
experiments and the results, both positive
and negative, including your observations.
Record all diagrams, layouts, plans,
procedures, new ideas, or anything
pertinent to your work including the details
of any discussions with suppliers, or other
people outside the Company.

Do not try to erase any incorrect entries;
draw lines deleting them, note the
corrections, sign and date the changes.
This extra care is worthwhile because of
the necessity of original data to prove
priority of new discoveries.

After entering your data, sign and date
the entries.
Explain your work to at least two wit-
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Form 590

nesses who are not co-inventors, and
have them sign and date the pages in
the place provided.

Record the names of operators and
witnesses present during any
demonstration and have at least two
witnesses sign the page. If no witnesses
are present during an experiment of
importance, repeat it in the presence of
two witnesses.

. Since computer programs can be

patented these instructions apply to the
development of computer software. In
this case a description of the structure
and operation of the program should be
recorded in the notebook, together with
a basic flow diagram which illustrates
the essential features of the program. In
the course of developing the code, the
number of lines of code written each
day should be recorded in the
notebook, together with a statement of
the portion of the flow diagram to which
the section of code is directed.

. This notebook and its contents are the

exclusive property of the Company. It is
confidential and the contents are not to
be disclosed to anyone unless
authorized by the Company. You must
return it when completed, upon request,
or upon termination of employment. It
should be kept in a protected place.

If loss occurs, notify your supervisor
immediately, and make a written report
describing the circumstances of the
loss.
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L Determination of the chemical changes in water that has reacted with LAW Glass packed in a —T
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column under unsaturated pressurized conditions.

L |
I— S
| THEORY: S
In putting together a system to evaluate the dissolution characteristics of barrier materials under
| the unsaturated pressurized conditions , our efforts incorporated the previous work done by the ——
researchers of Pacific Northwest Natlonal Laboratory. :
1 . . . . . . . . . . . ' ' ' ) ' ' 1 ' ' ' 1 [ 1 i 1 | A
S — — — R m—
- In operating a column under the unsaturated and pressurized conditions, the aim is to maintain a ————,——
~ steady-state , vertical water flow while maintaining a uniform water content throughout the
column. The principle for having such conditions is the Darcy’s Law as modified by Richards:
e L
S Jw=-KW¥,) 0¥/ oz S
S S
——  Wwhere ——
Jw = volumetric flux density , m/s
¥ = water potential = matric potential (¥ + gravitational potential (¥'g), m ‘
—  K(¥,) = conductivity as a function of matric potential, m/s -
. Z = length of column, m —
( T T T T T T T T T T T T T T T 1 T T T T T T T
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- 1f the moisture content is uniform throughout the column, then — — L
S— — o Kapton Heaters: These will be wound around the heater to get a temperature of
Jw= K. T ~ A .
w m T 90 —100 ° C in about 20-40 minutes.
B hich simpl i T
e jvva’igr izlgcllll)l;i f(t)attﬁz ;ﬁig;?gferdul?lg?;?u?if;dc%rtlite?t conditions, the volumetric flux density of —r e 100 ohm Platinum RTD (Teflon Encapsulated): This will sense the actual
Y uctivity. — temperature inside the column. The Teflon encapsulation will prevent any
. | . . « «
. - . . . — contamination inside the column.
( The hydraulic conductivity of a porous medium is a very important factor in obtaining
unsaturated conditions. Unlike in the saturated conditions, where the large pores are responsible — ;o ;
o for. cc")nducting fluid, in the unsaturated conditions, it is the small pores that conduct the fluid. 1 kb ) rvl;fllln ll;: ;Zil:lrfoi?;;g:il:le:}; érﬁlg;:iul;iziﬁ?sg at;rnetcontroller with an SSR Qutput
g This is because the large pores drain first and become unable to transmit fluid. , P point.
N Y ) —
1 —— 3 .
. : ‘ e DC Variac: This is a variable transformer designed to give an output of 15V to
—T deliver wattage of 10 W to the heater.
¥ oy
i , . . . ‘ e Syringe Pump: The syringe pump can handle upto 6 columns simultaneously , havin
Thus, the flow becomes more restricted through a smaller cross-sectional area resulting in an L I— t}?e sargne or dil;ferent f}llowgr atre):s owaater It can gven be set to handle flow ra‘?les as g
~—=~ - increase in flow path tortuosity. Gradually, as the void space opens, the matric potential reduces , —_ small as 0.5 ml/da ' '
. which can be measured by an increase in suction and equated to the difference between the ' ’ b
pressure in the water phase and the pressure in the air phase. T o e T T T
1 ————
- Thus, as the water content decreases, a point is reached after initial drainage at relatively high t
matric potentials where small decreases in water content result in large decreases in water T . .
oo . . . . . : . : omponents of the
P potential. Hence, there is a greater decrease in hydraulic conductivity with smaller decrease in -1 i * Teflon Tl.xbes Teflon tubes will be used to cc?nnect the Various componery
foy o water content 1 PUF Equipment. They are well-known for their excellent chemical properties, and
‘ l . ‘ - hence, will prevent any contamination into the water. :
l; g |
| A small inflow rate is required to maintain low water contents inside the column, and hence, a ' - ) . .
B N R 3 > . “ . - f
R flow rate of 2 ml/day is chosen to be of interest. ‘ J {_fload 1Cell : A precision load cell will be used to continuously monitor the weight o
i T e column.
P PUF TEST DESIGN: — | o
g —_ o pH and Conductivity Cell and Meter: An inline micro-flow through pH and
" . . . T o e . . . . ]
g In order to set up the equipment for the PUF (Pressurized Unsaturated Flow Test) , the following Cf)ﬂdUCthltY cell (with an internal volume of 20 and 80 microlitres respectively)
components are being used: ——— will be used to measure the pH and conductivity continuously.
L--y- o PUF Column: This column is fabricated with PEEK (PolyEtherEtherKetone, unfilled ] ¢ Date Acquisition System: All ﬂllle hmeasucrl%ng 1n§trurlnents Wllu be hooked on to the
- grade), which has outstanding chemical poperties. Its internal volume is 21.5 cc, and ' data aquisiton system to record all the readings simultaneously.
will be. packed with a calculated amount of LAW Glass, in order to obtain a specific — T T T T ——T—T
A orosity. ——1 |
E p ty T T T T T T T T T T T T T T T T T T T T T i T T T T T T
sy i —
'* e Porous Titanium Plate: This porous plate will have a pore size of 0.2 microns, and ‘ R L L L L
;o ‘ will be sealed at the bottom of the column. It will hold the glass powder above it. It —T ] e
ey will also let water to pass through it, and prevent the passage of air, as long as the S— oo b
- applied pressure differential does not exceed the air entry relief pressure or bubble L L s e B e L
pressure. In this case, the bubble pressure is about 3 psi (corresponding to a pore size e R ——
T of 0.2 microns), which will enable the researchers to pressurize the column to about —— I —
- 2—2.5 psi. Titanium was chosen as it has good wetting properties and also has T T T T T T T e T
excellent corrosion resistance. L .t s s e e e e e L B e ay e e e e T s
~ i i ——] “ﬁ—‘r
i [ T ¥ T T T T T T T T T T T T T T T T T T T T - ' l ’ 1 l l l ' ] l l I I ‘ l i I ‘ '
[T To Page No. ! T T T T T T T T T T T T T T T T T T T T T T Top N
4 Y o Page No.
! ' nderstood by me, | Date Invented by Date Witnessed & Understood by me, | Date Invented by Date
& o] %0q
| ‘ R 'iiorded by P-G PESHPAMPE q " 1 Recorded by PG PESH PANDE Oﬁlw)qq
. H e




- g i . - -
Project No. 20 = 1402 57 A 5 l l l I E ! E i sechs Project No. 20~ 1402-57)
s ‘ md 'y . ‘ . "
: BookNo._ Time POF: Aw ln coom rre_ POF ! An \nhredu chon Book No._____ g
f’ ) =T =T T T T T T T T T T T T T T 1 | E— T T T B — T T T T T ' I r T T v T 1 , ' ' r . ” T
= LA T T T T T T T T ! T T T L T T T T T T T T ! ' MO-_'__ T T T T T T T T T T T T T T T T T T T IS ¥
¥ Y T T T T T T T T T T T T T T T T T T T T T T T T T T | T : : I T T 1 T I T T T T T T T T T T T ) T T T T T i
S IR
i 4 T I
i e H L -
S B
- v ‘ —
. DIAGRAM | , ]
- v (1.9 cm @ X 7.6 cm height)
—
o H : Influent (2 ml/day) T
i Data Acquisition System v
Conditioner T Syringe Pump Load Cell . Air Cylinder  Air Relief -
- oad Ce S
Load Cell D Electronics Valv e Teflon Gasket
S — pH and =
e Pressure <P Conductivity Pressure S
; Control : Electronics Regulator —1 i Data Aquisition
e " : Temperature = § __ Kapton Heater SR
B : Electronics s - I290 °C) A
SN PEEK : | e —
s : Column : ok : S—
' Heater Voo Digital
S (1() watts) "‘ b K4 E lglsa e
Porous i
- late (O R % SO
; : : Pressure Guage /').' P S
B onductivity Cell  pH Electrode | (2 psi) \ P DC Vari /" S
- ' and Meter and Meter _.'"=1_Sample Collection : ‘ ariac
i pna : (15 Volts) e
‘ Digital PID Controll :
S ' et ontroTier Glass Powder a0 SN
: (150-212 p) Porous Ti Plate (0.2 )
e > Supply : N . —
S : DC Variac (15 volts) Conductivity pH ICP Spectroscopy —
e e
S e
B ¥ |
B T 1 T I T T T T T T T T T T T T T | I E— T T T T T . ; T y — Y | : —T T I I T r g T I T T T T T T T T
AR T f T T T ™ T T T T T T T T T T T T T T L T ! ! T ' T T T T (E— T T T T T T T T T T T T T T ‘ T T T T T T T T ¥
i i T T T T T T T T T T T T T T T T T T T T T T T T T T T ; r T . . Y . ) . . I T T T T . T T T T T T T T T T T i
7 i T 1 | — T T T T T T T T T T T T T T T I T T T~ . —— T — T T : T I T I T I T T T T y 7 AR T T
i T ¥ T T T T T T T T T T T T T T T T T T T T T T T T T T e — . : Y ; . T r T : : ; T I T T T T T T T T T T T T T T
i 1 T ¥ T T T T T T T T T L T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
Y T T T T T T T T T T T T T T T T T T T T T T TR : T I ; T I T T T T T T T T t ¥ T T -r T T T
‘ ToPageNo._ “ To Page No.
Witnessed & Understood by me, Date invented by Date Witnessed & Understood by me, Date invented by Date
—lo#ls0la1
Recorded by PG DESHPAND g : Recorded by Pé-véﬁj PRYE




IIIIHHI

Project No. 20714 02" 57 , Project No.2871902-57)
6 Book No. TITLE PUP v Inbeduchow me_ PYF I An lnhoduchion Book No.
fomPageno | o W femeeee_ [
e T P e e | S et ST e .
| teePoMOERX®SYS, quﬂ'# ST 2PN 2 B C":P’*3 7«?43 \7","‘/?- 7—5""3
ser vo!mee b 'w—\'o\b b cawe 16 W o‘)p\b hecmv
@ Q@ca\-@d gEEK Column C.Polua-huﬁkbw k-ehme Unﬁ!l@d G!Oﬂ_) \‘D \’;E’ak wlumn i‘b ClD C, m 7,0 BD mm‘-“’fb' —
\gtewned Voume: 21-€ om> (ldom @ x Tézhed e
] 'Manu‘(-‘aah;.vew - S . T ) e e 1
. %oumwe,s\* Ht-TGCh |nc. R e : ' lSE. mc - ———— T T T T T
2640 coluwick R | BEEAT™IIYS Rovalton Road -
___ 8an Prenio,Tx 18216 T T T T T T T T T T cleveland (oM L3
- ~_Po: 4ybl|apy-3202
D) _Titoaium plake’ = N o -
_ Pove Hzet 6:2 pwn - (8 Pressuvo_Guaae B
. Bubb\(nq P'r?.‘:swﬂ?‘ - 35 'q Raoqw -5 Pe-r o -
_ ’Dumm‘hoos' ¢*o750f -rh.cr.nw_s ﬁt:D'O'ré?:f": ' ' ' ' ' ' \45\. G;F Mc‘Damef ?vg:»gs:'u'r( Gua@e,:lvuoev badc-lmbm'k
_Masufadwee T T T T T begidyy T
T e Gospetaish T g g e T
"~ " Bl 5pvng Lane | " %23 Schaea —
o Pa\mmantw\ CT 660323159 T S " HOudton, TX o8 0 0 o
SRR TN ) £ -3 A T 7Y 7 =
@ Kapwo Meatex T T mmd&owmfmﬂowmfg' R
€rag" x »%2") HKsLIERA®qL2B Mmm&(ow WY oH  Syshw Crohonal voluwt.twyt_D
, - : —— —— 'wmpno&( F'\’PH-IP. u.DN’h si—qnda'(d deuwde ou‘?d {iww CQU
:Diq;m PQ Conhroli oy _ . . , , N o ‘ | Q\—,d gwc ugnmod—vv u’)(l'h t‘n\oc.uH P«TC‘. pYDb\’ I
__CT1eli2_ssR ouput e ' ]
r — llCood;ch%&
' RTD — —— — Loﬂd~i5"6 wndud—mm ?Ybbe wmn P‘D‘D H:m cen cmd
] loo-n- P\ahﬂuvv\ o~ ooziss TCR, CTefon ancafscglq*ﬁcb XS 100515 PD ] ana\bq ﬁl? Kvol N
Maoufactuvert — — ; - Manw&-‘ac\mr@v' - — T
Minco Pmduc,b \nc- - _ . | \,Q')ay Qesecv:ch La)oora\'bﬁlé’s Incl S
1300 Csmmerce Lace | o | " 131 N. LaBwa Pve. Bdgs -
Mianeapolis, me’ Ss432-m77 Losprgetes) CA” dood® ~ ~ ~ © ©
" Po: 612 [ 570" 3121 ToPageNo._ T &obR2 -206s || T - ToPageNo. |
Witnessed & Understood by me, Date invented by Date Witnessed & Understood by me, Date invented by Date
ogl|9q
Recordeg\b}g%e; 'D% %rded byP & PESHP D E




Project N@“_.zf_-_l_hoz -57'

]

T’ |

Project hNo. 20 ~1ho2 -57/

@ | Book No. _ yme. PUF ! An luhoduchoy -  PLF! ;.\.,\ v hrode cion Book Mo, 9
From Page Ne. l l o ' ' ! f ! ! ! T T T 7 i T T f T T T 7 7 A my I 1 T T T i T f T T 1 T T T T i 7 Y i ¥ | —
¥ ¥ e Erom Fage No.
T T T T T T T T _ T T B S T T T T T T T
2k P'J‘Dbp _.;Er_m‘v '°/P on cH W\QHY \AZAF!. coNp-isSs B aDﬂdUCH\n\ﬂ-j %e K =0l
T T T T T I T s R T T T T T T T T T T
e C'Da&a /}\Cams»h@n ¥ PH mgmpmx _ I C'J:aka hcqu..tsah&n quk.wD , —
T |H T T T T ¥ T T T T T T T j ¥ T T T T s m ‘/‘ \)Sgu\w T e T T T T T T T
pit Buffey ou vy\ewr (w.\n i MT:L' '(?HI , MTE Y oy ""%:@: s{-andahd Mpact C | q uoace .n 1ooo w—? ZD;D
— e—cid T T T R N T T T T T T T T T
e DAt&_Acquisitien — 1% Saia a27-0 —
i T T T T T T ormeee T T T 1 1 1 T T ¥ T T T T T T T T T T T I
‘ ' ‘ I ‘ l ' ' l . ' ' T ! ! ! ! T T ! T T T T T T T T T - ]'DX T T T T T T T T '—77 ' T T T T T T T T T T T T T
¥ T T T T I’B‘IG‘ r' T T T T l?.BllL'l T T b.l(qlé vl. T lwx l‘7 %
I I "I I l ] l‘élé.lz -7 “L' o‘'0lo VY T T ' T T T T T T T T T T T T T T T T T T T T T
- D ' ' T f l' T T T T T T T T T T T T T T T T 1 T U T T T T T T T ¥ T T T
—d ey u nz L elery G Standasd ke (07459 KX in 1000 w2 TTID _
l ‘ ‘Dl ! ' ! -l-lq]e.'o ! ! ! ! \ 6z5 T ¥ bl.Blle fv T T T T T ’; x %l{q T T i j T T T T T T j
l I I I : : i T i T T ,ox T (36 T i T ¥ ] 1 1 1 I 1 1
LR e p e o0 X l%'lﬂ
mV VS pH T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
I ' l ' » : ! T T T T 47 T L 1 f T T
o B 400 - T T T T @ S d < 7 Lf 7 zns T q T T o lOOO T $I> T T T 1
T T T i S 3161 | j Y T T { >,§ T : T T T 7 T 331“ .11 T T T T T T T T T i T
——— 300 4 ioX 1 ‘15 'q
T L T T T T T T T T T T T T T T T I T T T T T T T T T T T T T T
1 T T 1 (‘DO)( W b.q
S 290 7 166- 2 L T T T T T T T T T T T T T T T T T T T T T T T T T ¥ T T ;
I ' e — T T 1 I | — T T
o ot (B Standasd k8 (765654 3 E& in oo w2 DI
> r— T T T T T T T T T T i T T T T T
S 3 ™ 93!
""" 0 __\0.3 T ¥ T T H T T f 3 T T T T T T T T T T | ¥ T T T i 1 T 1
I 10X 840
T I ! I i 1 T [J [ T T T [} 1 T j T T 1 T ! 1} T T T 1 1 ¥ f
T T T i -100 1 I T ‘OD)( 36 ' T T T [
T T ¥ T 13 T T 1 T T T T T T T T T ¥ T T T 1 ]
I I l ' ‘ .200 7 -‘qé.o """"""""""""" T T T ! T 7 T T T T T T T T T T T T T T T T T T i T T I 1 ¥ T 1
) 300 ; . : Lazcly Londucb sy Probe
: [\ 2 4 10 12, . J T T T T ! T Y T T Al T T T T T T T T T T T T T T i
l I l ' — pH T ! l ) I 1 T T T LI S T 7T T T T T T T T T 7 T i T T i i T
T T T T ® mVVspH e " v
—— Simple Linear Regression ' LI T T e Switch Position ~ Fyll scale cdnduct;vity range  Conductivity to millivolts eguivalence R
: o T ! 1X 100t 1 micromho/cm = 10 millivolts (.
L .. BLOPE = -5-710 e +| _ IR ' ]
I — = -57.10 T ‘ 10X 1,000 1 micromho/cm = 1 millivolt ‘
LI R Cl S B 100X 10,000 1 micromho/cm = 0.1 millivolt T
\f INTERCEPT = 3'3?\ et2= 393 T T T T e ) ) . i ] : \ | ]
' ! ! ‘ QUR% o [ ' T T T T [T T T i T T T 1 T 1 1 T ) 7 T ] i T T T T T T T T f
T T T ¥ e \O
T ¥ T T Y L 57 i D) X + 583 ] T T T T Ty T T T T T T T T T T T T T H T T T T T T T T T T !
t i 1 T t 1 T 1 hﬁmr [ f T T T T T T T T T T T T T ¥ T T T T T T T 1 T T
7 To Page No. ¥ J T T T T T T T T T T T ¥ T T T T T T T T T To page No.
Witn d & Und B ¥
esse nderstood by me, Date Invented by Date Withessed & Understood by me, Date invented by Date

.| Reeorded by P-&-De.SH PAMDE

-

corded by P& “DESHPAMD &

eAAbonrl




10 Project No. &‘2 040251 . i ! I i ' ! l E | i 22 [2seo
Book No.34 ! TITLE (Dce. ~e _ ' ¢ Project No. 2 20 2\ 402.§7|
From P i ot ot ! ! T T T T T ; T T 1 T TITLE P{p e Book No. 11
! age No7 ! ' ! ! ! ' ! T s T T T T T | — T T 1 T T T T 1 T T T T T T T Y
T T T T T T T T T T T T T T T T T T T T T T From Page_[‘l_g
| ’ | T T T LI ,’—T'"T; T T T T T T T T T T T T T T T T T T T T T T T T
N T T |
T TR\ — T
3 T T
Xy 1T T . . I S e
i\ START-UP PROCEDURE FOR THE MODIFIED \ should never exceed the bubble pressure of the porous plate situated at the
T T T . .
PRESSURIZED UNSATURATED FLOW TEST —T T w\) bottom of the column. Close valve to gas (or compressed air) and monitor —T— T 1
N T ’—r—"r’_sz pressure drop in the system. If pressure drop is noticed, check tubing _ -
T T 1L AIM — connections and fittings and tighten where necessary.
. . e 1T f . -
T This procedure describes the use of a Pressurized Unsaturated Flow (PUF) column 2.14 - Check thermocouple circuits.
and supporting apparatus to conduct pressurized unsaturated flow tests for the T —{} L ———  2.1.5 Check heater connections. Ensure that the heating tape is properly secured on |
evaluation of dissolution/corrosion behavior of 316L stainless steel. Various ™ ' ' |} p——T " the column surface and is insulated to minimize heat loss. ]
— T solution chemistries may be considered. Crushed Yucca Mountain tu.ff articles +——1—— 2.6 Check the temperature controller (Digital PID).
A will be used as the filling material for the column (also referred to as the I;eaction | +———  2.17 Check the voltage on the DC variac. This is used to regulate the wattage on the ————
vessel). —r— 1 heater to give the desired temperature in specified time.
' 718 Check the calibration of the loadcell and its connections to the signal
. . - . _——r———r‘—T— o, . . . .
—r—T— The modified PUF is similar to the design of the PUF tests performed by McGrail conditioner by weighing objects that have been measured on a separate “TTTTT
et a}, (McGrail, P.B., C.W. Lindenmeier, P.F. Martin, and H.T. Schaef 1998. Con*sior; TN calibrated scale. . . T
' testing of low activity waste glasses, PNNL-12014), with the following important ™ T T 719 Check the Workbench software to ensure that Workbench is recording all
. > > ——rT T : :
—T—T—T—  exceptions: g mp relevant parameters correctly. Make sure that the current calibrations have ™ 7
- i) The intent of these studies is to investigate dissolution of the porous plate T been entered into the Workbench conversions. ~Also make sure that the ————
whereas McGrail et al. were interested in the dissolution of the column- ™ T T || T fequency of data collection is appropriate for the anticipated length of the T
T 1 filling material. experiments.
S 11) A stainle'ss steel porous plate will be used instead of a titanium plate. T
- iii) There will be no radionuclides in this experiment. ———| b—————— 22 Assembly and Start Up Procedure E—
—r——— 2. PROCEDURE UL The recommended startup sequence is to fill the reaction vessel with tuff, saturate T
1 |} the porous plate with the influent solution, begin the influent solution, apply the _____ |
2.0 Required Materials — CO2-free air at the desired pressure, and heat to the desired temperature.
T T T ! TT 1
— 2.0.1 Some of the required equipment is described on pages 2 through 7 of this — | [ 221 Obtainand record the mass of the porous plate. T
notebook, CNWRA controlled Copy XXX. Other materials and equipment "~ || 2.22  Wrap a thin strip of teflon tape around the edge of the porous plate to create a
T required for these experiments include: quip / good seal between the plate and reaction vessel. Assemble the reaction vessel, '
—— ¢ . T T including the porous plate. Measure the mass, add the tuff, and measure the —+————1—
Sodium ChlorideManufacturer: ?,S\\Wgu ewhfic Lot Numbedd (4 — 1 mass again. Record the weight of the tuff added. ‘
— T Metal Porous plates (0.2 nominal'pore size, 316 L stainless steel) (913 ; 2.2.3 Suspend the reaction vessel from the load cell, sealing all ports. Zero the load
T Inert Tubing T cell. L e
: Teflon O rings T T | —+—— 224 Saturate the porous plate with the influent by attaching a vacuum pump to the
T Tanked Gas -- O2/N2 (CO2-free air) —— e — air port and pulling the influent solution through the effluent line, the porous
e plate, and then through the tuff until the solution begins to come out the air T T T |
e 2.1 Performance Checks T port. ]
Performance checks of all systems should be conducted pri —r— | 225 Disconnect the vacuum pump and make all the necessary connections (making
ior to each t T . . . . :
| — proper operation of all components. P cach test to ensure T sure that all wires and tubing are coiled so that the reaction vessel is T
——— T — T independent and the load cell reading is stable). —
2.1.1  Calibrate pH electrode using standard buffer solutions and procedures — T 226 Apply the heater to the desired temperature and set the CO2-free air pressure to
L 2.1.2  Calibrate conductivity sensor and monitor according to the p.rocedures T T I S a pressure less than the porous plates bubble pressure by opening the air port.
T described by the manufacturer. Begin the influent flow and begin recording the data on the computer. T T ]
—— 2.1.3  Check the functioning of the pressure cylinders, pressure regulators, pressure 7| [ 227 Careshould be taken to make sure that the column and tubing are not moved
- gages and pressure inlet ports. It is important that the pressure in the column — T | — during the test, as this will affect the load cell reading. ————]
1 1 T T ! T T T 1 T T T ﬁﬁ-'——_-r—— L
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Thle samphﬁg event, including time and date, should be recorded. The sample: T s A eonat 9\0. o M;,) T
LA B : Y
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T T wre
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R Take-dOWn procedure. T T T T T i I 7 T T T T T T T T T T T T T T T T T
T T 1~
241 ?top the Workbench software from recording the data. Stop the influent pump. ~ ' : T T T T T e
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S ppearance.
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) ITEM MASS UNCERTAINTY VOL AT 20 OF EXP T g the following reference: S
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\ 500 g C870 500.00162196 0.00006370 63.77571584 0.00004500 T - _ . T
" 200 g C868 200.00071192 0.00003821  25.51029439 0.00004500 Rice Lake Weighing Systems o
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m_.& MICROMERITICS INSTRUMENT CORPORATION B —
‘ FlowSorb 2300
) SO
\\ BET SURFACE AREA ANALYSIS
. REPORT DATE: 05-07-00 L
O
~ SAMPLE I.D.: COUPON#2 ADSORBATE: Nitrogen -
T SAMPLE WEIGHT: 6.0015 g BAROMETRIC PRESSURE: 760 mmHg T
MOL. CROSS-SECTIONAL AREA: 0.162 nm”2 SATURATION PRESSURE: 775 mmHg -
T SAMPLE TEMPERATURE: 0.00 C
S—
) EXPERIMENTAL DATA VOEJ ADSORBED X=P/Po Y=X/[(1-X)V] ]
(%) (VOL) (cm"3/g AT STP)
S—
4.990 0.16 0.03 0.0489 1.92993
pm— 11.990 0.33 0.05 0.1176 2.42327 T
17.990 0.48 0.08 0.1764 2.67827
A . 24.000 0.60 0.10 0.2354 3.07873 T
e T
BET SURFACE AREA: 0.57 +/- 0.03 m"2/g
T SLOPE: 6.0012 +/- 0.3813
INTERCEPT: 1.6600 +/- 0.0611 ———
T C: 4.62
B Vm: 0.13 cm™3/g ——
CORRELATION COEFFICIENT 0.9960
S— S—
S e T P + T
3.07873- *
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§ MICROMERITICS INSTRUMENT CORPORATION
= FlowSorb 2300 R
- BET SURFACE AREA ANALYSIS ‘
L REPORT DATE: 5/30/2000 N
' SAMPLE I.D.: cOUPON #3 ADSORBATE: Nitrogen '
__T_' SAMPLE WEIGHT: 6.0318 g BAROMETRIC PRESSURE: 760 mmHg —
MOL. CROSS-SECTIONAL AREA: 0.162 nm"2 SATURATION PRESSURE: 775 mmHg
S— SAMPLE TEMPERATURE: 0.00 C N

. ]
A—

. EXPERIMENTAL DATA VOL ADSORBED X=P/Po ¥=X/[(1-X)V]

e (%) (VOL) (cm~3/g AT STP) —
—T" 4.990 0.15 0.02 0.0489 2.06899 T
11.990 0.25 0.04 0.1176 3.21486
- 17.990 0.31 0.05 0.1764 4.16794
24.000 0.38 0.06 0.2354 4.88570 N
1T
5 A
' BET SURFACE AREA: 0.26 +/- 0.01 m"2/g
- SLOPE: 15.2437 +/- 0.7496 —
INTERCEPT: 1.3806 +/- 0.1201
— C: 12.04 —
vm: 0.06 cm™3/g
1 CORRELATION COEFFICIENT 0.9976 e
N
ittt e b e + )
" 4.88570- *
—
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» *
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I MICROMERITICS INSTRUMENT CORPORATION ™
. FlowSorb 2300 -
[T
1 - BET SURFACE AREA ANALYSIS e —
) REPORT DATE: 06-05-00
S— ™
. SAMPLE I.D.: COUPON-1 ADSORBATE: Nitrogen T
SAMPLE WEIGHT: 6.0530 g - BAROMETRIC PRESSURE: 760 mmHg
[ MOL. CROSS-SECTIONAL AREA: 0.162 nm™2 SATURATION PRESSURE: 775 mmHg
SAMPLE TEMPERATURE: 0.00 C
N T
T EXPERIMENTAL DATA VOL ADSORBED X=P/Po Y=X/[(1-X)V]
(%) (VOoL) (cm”™3/g AT STP) T
S
4.990 0.15 0.02 0.0489 2.07832 R —
11.990 0.32 0.05 0.1176 2.52294
24.000 0.53 0.09 0.2354 3.51875 T
—
BET SURFACE AREA: 0.46 +/- 0.03 m”2/g
——1— SLOPE: 7.8058 +/- 0.5194
INTERCEPT: 1.6610 +/- 0.0802
T C: 5.70
Vm: 0.11 cm"3/g
T CORRELATION COEFFICIENT 0.9978
S—— —
B i S + .
3.51875- *
- T
e T
e * T
e * T
X
" Y= ----- ‘
(1-x)Vv _—
— T
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S —
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S— O e e i + L
0 X=P/Po 0.25
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[ANALYSIS REPORT]
''''' [ —— T T T T T T T T L I— Y T T T T T T T T
S g ORDITION . - — M&kﬂaﬂ (whﬁ (a)(w‘w <C;u- BL(a(, S'km w\@i& Sv(lcb@ __
ENERAL C ITIONS
bt I W\C«\*S VLQ&d La VUF ex_mmmaﬁc}c I
Result File . : 1402571D ' N L
S | :ii:gzgz:;oﬁe thod : ; i t T T 1 T ! ¥ 1 T T T 1 T 1 T T T T T ¥ T 1 T 1 T T T T T L] T
ey Decon Method : Gaussian S me— T
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L. oy H - - ¥ T T f
N Microscope : SEM Mﬁhna,ﬂ C,O/r*(\,ﬁcaj‘—fv- S/Q/LLFJP'C Lrere, ob{-eu/uecﬂ @wv\ /"2044- CNP
N Comments : 316L plate unreacted , T T T T T T
"1 ANALYSIS CONDITIONS —— CU““CLM&((D' == 5&6‘4 Q "m (Fe “’“’ CC%‘—‘——@—%LQ—W = _F n
— T
................... ﬂ[‘/\,‘o QC,(@MSHRQ h/g(-e(ou\:G_ QI\IU\JRA’ Ch\j‘-ou/eﬁ' C) \914 57"’“34\[\
! Quant .. Method : ZAF/ASAP T ] et T
Acquire Time : 100 secs : ’\Jp"ré Q MO“{* Nm’\(.&&/\j’&hv‘e £'\'ﬂ‘i'¢'$ﬁh\‘“/j. ﬂ‘\z L“T i‘i’ lS T\"& &LLM
Normalization Factor: 100.00 T L
» els“h\o \/xeu*‘ MWJa»r \ovd' re&«ses h) Dmmff ’JW/ ALY, JW
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_________________ &w’ﬁ(ﬂ pvwcbzd ’\ke ‘%l(oL gmkmﬁAjs\’a,d) CLMd’fN Lof' vwm%ef-
o kv : 20.0 ' T I L — T : :
SR B Beam Current : 150.0 picoAmps i T T T T T T T T | — T T | — T Y T Y T T T T T 7 7 B T
Working Distance : 29.5 mm \
I S Tilt Angle : 0.0 Degrees T T T T T T T T T T T T T T T T T T T T T T T 1 T T T T 1 T
TakeOff Angle : 35.0 Degrees \
S — Solid Angle*BeamCurrent: 0.8 1 7 T T T T T ‘t\l T T T T T T T T T T T T T T T T T T T T T T
L T T T T T T T 1 ( T T T T T T T T T T T T T T T T T T T T
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