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Abstract:

This document briefly introduces the comprehensive database on nuclear waste glass corrosion
arising from the joint Japanese-Swiss-Swedish (JSS) project, carried out between 1984 and 1988,
co-funded by the Central Research Institute of Electric Power Industry (CRIEPI), the Swedish
Nuclear Fuel and Waste Management Company (SKB) and the National Cooperative for the
Disposal of Radioactive Waste (Nagra) in order to study the dissolution kinetics of both active
and inactive borosilicate glasses foreseen as matrices for reprocessed high-level radioactive
waste in the respective countries. All experiments were conducted at Paul Scherrer Institut (PSI)
and Studsvik AB. The results of the project were documented exclusively in paper form as a
series of reports edited by SKB.

Most of the produced data have been now digitized and collected in an Excel spreadsheet that
offers the capability to select data according to precise criteria, such as temperature, solid/liquid
ratio, solution type, pH, glass surface to solution volume ratio and the materials added to the
glass (Fe corrosion products, bentonite). Any selected data subset is automatically presented in
the form of a Table and plots. In this report, the Excel spreadsheet is described and its use
introduced with the help of examples.
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1. Introduction

During the eighties (1984-1988) the corrosion behaviour of vitrified waste was studied
systematically in the framework of an international project, co-funded by the Central
Research Institute of Electric Power Industry (CRIEPI), the Swedish Nuclear Fuel and Waste
Management Company (SKB) and the National Cooperative for the Disposal of Radioactive
Waste (Nagra), in charge to implement the long-term disposal of high-level radioactive
waste in the respective countries.

At that time, reprocessing of spent nuclear fuel and storage as borosilicate glass was
planned or taken into consideration by all three aforementioned countries and committed
to COGEMA (now AREVA) in France and BNFL in UK. These reprocessing plants yielded
specifications in terms of glass compositions (major elements, fission products and minor
actinides), resulting in two similar, but not identical types of glasses, one including Mg
inherited from MAGNOX waste treated in the Sellafield plant (BNFL, UK), the other
containing Ca instead of Mg (COGEMA type).

The project was dubbed “JSS-project” and included systematic aqueous leaching tests,
carried out at the Swiss Federal Institute for Reactor Research (EIR, now Paul Scherrer
Institut) and at Studsvik Energiteknik AB (now Studsvik Nuclear AB) mostly using the same
glass material. In addition, theoretical assessments of the glass corrosion process, modelling
of the results and review work were carried out. The project's work was documented in a
series of reports (JSS 1984a, 1984b, 1984c, 1985, 1986, 1987a, 1987b, 1988a, 1988b)
encompassing a total of about 1400 pages (text, graphs and data tables). The reports were
edited by SKB and are only available in paper form, except for the final report (JSS 1988b)
which can be downloaded as PDF file from the INIS database®. In addition, a few
publications summarizing the essential JSS results were produced (Werme et al., 1990 and
references therein).

While the theoretical considerations are now obsolete, the experimental data still represent
the perhaps most comprehensive ensemble of leach data on borosilicate glasses relevant to
nuclear waste disposal. Data are available both for inactive simulated glasses, in which
stable isotopes replace the radioactive fission products and lanthanides replace actinides, as
well as for glasses containing alpha emitters with activity comparable with the activity of
real vitrified waste. The results on active samples represent one of the rare datasets from
which the effect of radioactivity on glass corrosion kinetics can be deduced.

The purpose of the present work is to bring the extensive glass dissolution data generated
during the JSS project into an electronic format, offering a simple way to extract subsets of
data after specific criteria, such as temperature, solid/liquid ratio, solution type, pH and the
materials added to the glass (Fe corrosion products, bentonite). To this aim, most of the
data available in the JSS report were typed into Excel spreadsheet and a so-called Pivot-

1 http://www.iaea.org/inis/collection/NCLCollectionStore/ Public/21/008/21008130.pdf?r=1
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table was generated that allows the selection and plotting of specific data subsets after
useful criteria. This document and the spreadsheet are freely available on our Institute web
page (https://www.psi.ch/les/software-and-database).

In addition to the results of the experiments carried out in the framework of the JSS-project,
the electronic database also includes data related to the long-term glass corrosion
experiments started at PSI in 1991 (Curti et al. 2006).
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2. Glass compositions and parameter variations

Four different glasses were used for experimental aqueous leach tests. The JSSA glass is a
radioactive simulant containing alpha activity comparable to real reprocessed glasses. The
other three are non-active simulations. Table 2 shows the detailed nominal composition of

the four gla

Sses.

The leach tests were carried out under different temperature conditions, using different
types of starting aqueous solutions and in some experiments with the addition of materials
simulating the repository near-field. Parameter variations are shown in Table 1.

Table 1 — List of agqueous solutions, near-field materials, pHs, temperatures, glass surface to
solution volume (S/V) ratios and sampling times used in the JSS experiments.

Solutions
JSS code Description Reference
A Doubly distilled water
B Deionized water pre-equilibrated with JSS(1987a) p.3:10, Table 3:10, water la
MX-80 bentonite at 45°C, 8h
C MCC silicate water 155(1984c) p.29
J Allard water (simulated granitic water) 1SS(1984a) p.40
K air saturated water
Added near-field materials
Code Description Reference
ben MX-80 Na-bentonite 1SS(1987a) pp. 3:9 -3:11
feoh goethite 1S5(1987a) pp. 3:11 -3:12
mgn magnetite (laboratory ) 1SS(1987a) pp. 3:12 -3:13
mgn* magnetite (commercial) 1S5(1987a) pp. 3:12 -3:13
pH-values

unbuffered (most experiments), buffered: 2.5, 5.6, 6.1, 8.2, 9.0

Temperatures (°C)
40, 50, 70, 90, 110

S/V —values

10, 50, 150, 260, 1100, 1050, 1100, 1200, 1320, 4000

(m?/m?)

Sampling times (days)
3,7,14,28,56,91, 182, 330, 334, 365, 547
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Table 2 — Nominal composition (in weight % oxide) of the four glass batches used as samples
for the JSS aqueous leach tests, after Table 2 in Werme et al. (1990). Void cells mean zero

nominal values.

glass type => AREVA AREVA AREVA BNFL
glass name => JSSA ABS118 SONG68 MW
alt. glass name => R7T7
radioactive (Y/N) => Y N N N
Oxide
Ag,O 0.03 0.02 0.03 0.02
Al,O3 4.87 491 491 5.33
B,0O; 14.40 14.02 14.02 16.65
BaO 0.60 0.58 0.60 0.57
CaO 4.01 4.04 4.04
CdO 0.03 0.03 0.03 0.02
CeO, 0.96 0.99 0.98 1.02
CoO 0.12 0.03
Cr,03 0.50 0.51 0.51 0.41
Cs,0 141 1.10 1.42 1.13
Eu,O3 0.04
Gd,03 0.02
Fe,O3 2.89 291 291 2.69
La,O3 0.89 0.89 0.90 0.52
Li-O 1.97 1.98 1.98 3.79
MgO 0.04 0.04 5.85
MnO, 0.71 0.97 0.72
MoO, 1.69 2.05 1.70 1.76
Na,O 9.79 9.86 9.86 8.10
Nd,O3 1.58 1.52 1.59 1.61
NiO 0.74 0.86 0.74 0.27
P,0s5 0.48 0.28 0.28 0.18
PrgO11 0.44 0.49 0.44 1.02
PuO, 0.22
Rb,O 0.13
*S0, 0.07
Sh,0 0.01 0.01 0.01 0.01
Se0, 0.03
SiO, 45.12 45.48 45.48 46.20
Sm,0; 0.32
SnO 0.02 0.02 0.02 0.02
SrO 0.33 0.33 0.33 0.36
TeO, 0.23 0.23 0.18
ThO, 0.16 0.33
Uo, 0.51 0.85 0.52 *
Y,03 0.20 0.19 0.20 *0.21
Zn0O 2.52 2.50 2.50
ZrO, 2.63 2.61 2.65 1.71
SUM 99.87 100.27 99.96 100.24

# Erroneous formula in Werme et al. (1990) corrected
* Mistyped values in Werme et al. (1990) corrected
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3. Spreadsheet guide

3.1 Worksheet description

The spreadsheet is organized in a series of self-explaining worksheets, briefly presented
here:

Read me

Contains essential information on the data structure, a list of the glass samples used in the
experiments, and explanation of abbreviations used in the lists of data.

Compos

The detailed compositions of the glasses and leaching solutions used in the JSS experiments
are reported.

References

This worksheet contains the full references of the JSS reports from which the tabulated data
stem.

Select Data

Here, a Pivot Table is defined to select any desirable subset of data according to specified
criteria — see the section “Selection of data” below for an in-depth description.

The next worksheets contain the actual data:

NL(B), NL(Li), NL(Mo), NL (Na)

NL stays for the normalized mass loss of the element enclosed in parentheses. This quantity
(g/mz) defines the amount of element in solution at a given leach time per unit glass surface
area and is normalized to the element content in the glass. For instance, for boron:

NL(B) = —21_

fB(S/V)(l)

Where [B] is the agueous concentration of boron in (g/m3), fg is the weight fraction of boron
in the glass (g boron /g glass) and (S/V) the exposed surface area to aqueous solution
volume (m™). Because boron is soluble and sorption effects are negligible, and given that
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the unique source of boron is the glass, the quantity NL(B) can be taken as a measure of the
amount of glass dissolved per unit exposed surface area. In many cases NL(Li) may also be
used as a marker of glass corrosion, while the normalized mass loss of other elements is
usually much less than NL(B) due to precipitation of secondary solids, retention in the
alteration layer or sorption.

CNL(Si), NL(Si), C(Si)

Whereas solution data B, Li, Mo and Na are always given as normalized mass losses in the
JSS reports, NL values or aqueous concentrations are reported for Si. This forced us to
process Si data in order to obtain uniformity of quantity and units. Therefore, multiple
spreadsheets were created for Si, showing the same data in different forms:

CNL(Si) = original data as listed in the JSS-reports (NL(Si) or Si concentrations in mg/L)
NL(Si) = only normalized Si mass losses in g m™
C(Si) = only Si concentrations in mg/L

C(Si)_M = only Si concentrations in mol/L

WL

This worksheet contains data on gravimetrically measured weight loss (g/m?) of the glass.
WL approximates the quantity of glass dissolved per unit surface area, if the corrosion
products formed on top of the surface can be easily removed mechanically, or their amount
is negligible. However, in some cases removal is not possible.

PH

This worksheet reports the pH-values measured during the experiments at the given
temperature.

Data Summary

This worksheet includes in a single worksheet all available data and serves mainly as a
convenient source of data for the Pivot table.
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3.2 Data organization

All data worksheets are organized in the same pattern (Fig. 1 and Fig.2):

Each row corresponds to a single leach experiment

Columns A-J give essential information on the experiments, i.e. the JSS report
number and the page where the data are compiled, the glass identification code,
temperature, S/V ratio, solution type as well as optionally added materials and their
mass concentration. For data related to the long-term PSI experiments (Curti et al.,
2006), the data source file 'glass_new.xls' is given. Note that only data up to 548
days are reported. A complete set of B, Li and Si data for the long-term experiments
can be found in Curti (2003), Appendix C.

Column K identifies to which chemical or physical quantity the listed values refer

Column J is an automatically generated identification code for the experiment,
formed by string concatenation. The concatenation indicates, in sequence and
separated by a hyphen: glass type, temperature (°C), S/V ratio (m-1), solution type,
added material 1 (with mass concentration in g/L), added material 2 (with mass
concentration in g/L).

Columns M-W report the measured normalized mass losses (NL), weight losses (WL),
pH values and Si concentrations as a function of leach time (NL and WL are given in
g/m?, Si concentrations in mg/L and mol/L)

Any measured quantity associated to a specific experiment and leach time has the
same relative cell address. For instance, with reference to Fig. 1 and 2, the cells with
address Q 15 refer to the measurements of NL(B) and NL(Li) for the same
experiment at 56 days leach time. To retrieve the corresponding NL(Mo), NL (Na),
WL and pH data for the same experiment and time one has simply to call the same
cell address Q15 in the respective worksheets. This structure greatly facilitates
setting up manual tables and plots to set up cross correlations between different
quantities.
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materiall m/w (g/L) material2 m/w (g/L)
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333
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Fig. 1 — Screenshot of JSS Excel database showing partially NL(B) values worksheet
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4

Fig.2 — Screenshot of JSS Excel database showing region of NL(Li) worksheet corresponding to Fig. 1.
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3.3 Selecting data subsets

In the “Select Data” worksheet, specific subsets of data can be easily tabulated according to
the specific criteria corresponding to the headers of columns A-K of the simple data
worksheet (Fig. 3). Criteria can be specified by opening the drop-down lists in the input field
(Filter). In the screenshot of Fig. 3, all optional filters are active; therefore a (not very useful)
Table containing all data is generated.

In Fig. 4 an example is given of filter application in which all NL(B) data referring to the only
active glass (JSSA) used during the project. This is done simply by selecting “NL(B)” and
“JSSA” from the drop-down list and excluding all other options in the corresponding lists
(upper part of Fig. 4). As a result, the desired data are extracted and tabulated. In addition,
the data are automatically plotted as NL(B) vs. time graphs (Fig. 5).
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B C D EFGHIJ K L M rormula Bar 0 P Q R

1
2
3 Criteria Filter
4 |Measured quantity (Al hd
5 |Glass ID (Al M
6 |Temperature (oC) (Al hd
7 |S/A (m-1) (Al M
[ Solution code (All) - | ]
9 |Added material 1 (Al hd
10 |m/w (g/L) for Material 1 (Al A
11 |Added material 2 (Al A
12 |m/w (g/L) for Material 2 (All) - Automatically generated Table containing the NL / WL (g m-2) or pH data corresponding 1
13 Output list
14
15 |Experiment code # + |JSS Report Nr. ~ |page or Table - leach time (d) => 3 7 14 28 56 91 182
16 | = ABS118-110-10-A—NL(B) =87-01 p4.6 8.20 14.00 22.00 20.00
17 | = ABS118-40-260-A——NL(B) =87-01 p4.6 0.04 0.08 0.19 0.15
18 | = ABS118-50-1100-A—-NL(B) =188-02 p38 0.26 0.61 0.83
19 | = ABS118-70-1100-A—-NL(B) =188-02 p38 0.79 0.89 0.96
20 | = ABS118-70-50-A——-NL(B) =87-01 p4.6 0.80 1.40 590 10.50
21 | = ABS118-90-1050-A-mgn320--NL(B) =188-02 p56 1.75 1.96
22 | = ABS118-90-10-A(pH2.5)-—NL(B) =87-01 p4:11 57.00 68.00
23 | = ABS118-90-10-A(pH5.6)-—NL(B) =87-01 p4:11 4.40 8.10
24 | = ABS118-90-10-A(pH6.1)-—NL(B) =87-01 p4:11 3.10 5.40
25 | = ABS118-90-10-A(pH8.2)-—NL(B) =187-01 p4:11 5.70 9.00
26 | = ABS118-90-10-A(pH9 unbf.)-—-NL(B) =187-01 p4:11 8.10 7.70
27 | = ABS118-90-10-A—-EIR-NL(B) =184-02 p47
28 | = ABS118-90-10-A-feoh40--NL(B) =87-01 p4:23 39.00 26.00 35.00
29 | = ABS118-90-10-A-mgn*40--NL(B) =87-01 p4:23 11.00 20.00 24.00
30 | = ABS118-90-10-A-mgn*4--NL(B) =87-01 p4:23 7.00 800 10.00
31 | 2 ABS5118-90-10-A-mgn0.04--NL(B) =87-01 p4:22 7.00 8.00 10.00
32 | = ABS118-90-10-A-mgn0 4-—-NL(B) =87-01 p4:22 3.00 6.00 9.00 11.00
33 | 5 ABS5118-90-10-A-mgn40--NL(B) =87-01 pd:22 2.00 28 00 58 .00 70.00

Read me | Compos @ Select data | NL(B) | NL(L) | NL(Mo) | NL(Na) | WL | pH | Datasummary | References @ P

READY

Fig. 3 — Excerpt of “Select data” worksheet showing the input field (green), the output list (blue) with the experiment code as well as source
report and page. On the right side are the extracted data from the experiments specified in the same row.
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Criteria
Measured quantity
Glass ID
Temperature (oC)
S/A (m-1)

|Sulution code

Added material 1

m/w (g/L) for Material 1
Added material 2

m/w (g/L) for Material 2
Output list

Experiment code #

-1JSSA-90-10-A—hen2000-P
-1 JS5A-90-10-A-mgn33-ben

b A s 4 oA

Filter
NL{(B)

-] (aln
vl NLEB)
- ML
- ML)
-] NLNa)
- pH
-Clwi

Select Multiple ltems

Cancel

Criteria

Filter

reazured quantity

MLIE] -1

Glaz= 1D

Ternperatur

St -]

|Solution cog [ (All)
Added mate é----DABSllS

mhw [Pl Fol [ 155
ddded mate

rhw [olL) Fol
Output lis

experiment
=1.JS554-30,

= J554A-30,

= 55430,
= J554-30,

= J554A-30

= 55430,
=1 I554A-30-

----- [l sones

Select Multiple tems

JE54 -

oK

[

Fig. 4a,b — Example of filter selection to generate a subset data table (see text for explanation)
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Output list

Filter
NL(B)
JSSA
(Al
(Al
(Al
(A
(Al
(All)
(Al
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D EFGHIJ
x
x

K

Automatically generated Table containing the NL / WL (g m-2) or pH data corresponding to the e:

Experiment code # ~ | JSS Report Nr. - |page or Table - | leach time (d) => 3 7 14 28 56 91 182 330
= JS5A-90-10-A--ben2000-NL(B) = 87-01 p4:12
= J55A-90-10-A-mgn33-ben133-NL(B) = 88-02 p57 10.00 10.00 32.00 76.00
= JS5A-90-10-A-mgn40--NL(B) = 87-01 p4:22 16.00 17.00 33.00 71.00
= JSSA-90-10-A-—NL(B) -84-01/88-02 p43/p40 440 490 7.80 2 60 13.00 22 00
20 | = JSSA-90-10-C—NL(B) = 84-01 p43 160 370 580 13.00 2100 36 50
21 | 2 JSSA-90-10-D—ben133-NL(B) = 87-01 p4:14 4.80 17.00 28.00 78.00
22 | 2 J85A-90-1100-A-mgn33-ben133-NL(B) - 88-02 p57 287 3.30
23 | 5 J55A-90-1100-A-—NL(B) - 88-02 p40 1.29 1.72
24 | 5 J55A-90-4000-A-—-NL(B) = 88-02 p40 0.64
25
26
27
28
29
30
3
32
33
Read me | Compos | References | Select data | NL(B) | NL(Li) NL(Mo) | NL{Na) | WL | pH Data summary (.B. 4
C

Fig. 4c — Example of filter selection to generate a subset data table (see text for explanation)
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90
80 | —&— JSSA-90-10-A--ben2000-NL(B)
- 70 - —l- JS5A-90-10-A-mgn33-ben133-NL(B)
;60 1 —A— JSSA-90-10-A-mgn40--NL(B)
& —&— JSSA-90-10-A-—NL(B)
£ 50
I —&— JSSA-90-10-C-—NL(B)
§' JSSA-90-10-D--ben133-NL(B)
< 30 -
g O~ JSSA-90-1100-A-mgn33-ben133-NL(B)
20 +
—{1— JSSA-90-1100-A-—-NL(B)
10 —— JSSA-90-4000-A-—NL(B)
0

T T 1 ——
0 100 200 300 400 500 600

Leach time (days)

Fig. 5 — Automatically generated plot corresponding to the data selection presented in Fig. 4

3.4 Application example

In this section, we give a practical example on how the electronic JSS database can be used.
We want to analyze the Si concentration data and plot them as a function of various
parameters, such as surface area to solution volume ratio (S/V), temperature and the
influence of added materials.

The first step is to extract all Si concentration data. For this purpose, one simply selects
'C(Si)" as filter value for 'Measured quantity', while keeping all other Filter values to '(All)'. As
a result, all experiments including at least one silica concentration value are listed row by
row, and the corresponding data displayed in the automatically generated Table on the right

(Fig. 6).

The data with the experimental codes are then copied and pasted as values into a separate
worksheet. After manual manipulations, the data may be arranged and colour-coded in a
sequence of decreasing temperature (Fig. 7). The desired data can then be plotted using
additional criteria, which can be directly extracted from the experimental code. For
instance, Fig. 8 shows all Si concentration data for 90 °C experiments without other
materials added and with S/V = 1000 m™ (only at high S/V the so-called Si saturation state is
reached within laboratory time scale). The data are colour-coded to easily identify the 4
glasses used in the JSS experiments. It is clearly visible that leaching of the MW glass leads
to higher aqueous Si concentrations than the AREVA glasses (ABS-118, JSSA and SONG68).

It is beyond the scope of this report to give any interpretation of the above result. This
example just serves to show that the electronic JSS database greatly facilitates recognition
of systematic trends in the JSS glass corrosion data.
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Criteria Filter
hdeasured quantity YSi) T
Glasz ID [l ~
Termperature [oC] [Al] 7
SA (- L&l S
Solution code [All) -
Added material 1 [Al] -
it [lL] For Material 1 A1) -
Added material 2 [All) -
i [l For PAaterial 2 [Al] - Automatically generated Table containing the ML ! WL [g m-2] or pH data corresponding to the experiments on the zame row
Output list
experiment code # + [JSS Report Mi * [page or Table |~ | leach time [d] => 3 i 14 28 56 a 182 330 334 365 B4F plot #
= ABSTIE-T10-10-4--C[5i) =187-01 pdb 5.68E-04 8.70E-04 102E-03 102E-03 136E-03 plot 1
= ABSTE-40-260-4---C[5i) =187-01 pdE 165E-03 E.B3E-04 118E-04 B.31E-04 7 48E-04 plot1
= ABST18-560-1100-A---C( Si) =188-02 pag 9.16E-04 133E-02 142E-03 150E-03 plot 1
= ABSTIE-FO0-TI00-A—-C( 5i) -lg8-02 pag 200E-02 2.08E-03 192E-03 2.08e-03 plot 1
= ABSTIE-FO-50-4-—C[Si] =187-01 pdE 2.84E-04 7.95E-04 102E-03 15E-03 171E-04 plot1
[ = 4B5T18-30-10-4-—-C[Si) =187-01 pdE 3.78E-04 5.75E-04 E.OBE-04 plot1
=88-02 pagp3g plat 1
= ABSTIE-90-10-A--EIR-CISi) -1g4-02 pd7 4.7BE-04 plot 1
= ABST18-90-10- b-Fechd0--C[Si) =187-01 pd:23 107E-04 203E-03 178E-05 107E-04 plot1
= ABST18-90-10-A--STU-C[5i) =184-0734-02 pdaipd7? plot 1
= ABSTIE-90-TI00-A—-C( 5i) -lg8-02 p2d 1EFE-03 27EE-03 192E-03 250E-03 plot 2
= ABST18-30-150-A---C[Si] -1g5-02 padp3s 9.54E-04 9.42E-04 103E-03 120E-03 plot 2
= LBSTE-90-260-4---C[5i) =187-01 pdE 187E-03 1.65E-03 plot 2
=1g8-02 pad plot 2
= ABSTIE-90-50-4---C[5i) =187-01 pdb 159E-03 146E-04 plot 2
=188-02 p3&p39 plot 2
=1.1554-30-10-A--ben2000-C[ Si] =187-01 pd12 plot 2
=JS5A-90-10-A—C[5i] =184-0738-02 pddpdl 2.70E-04 323604 5.48E-04 EEE-04 7.51E-04 1.08E-03 168E-02 plot 2
=1J55A-30-10-A-rngn33-ben33-CISi) -1g5-02 p57 2.35E-04 33E-04 361E-04 E.94E-04 plot 2
=1.1554-30-10-4-rngrd0--C[Si] =187-01 pd:25 178E-04 2.85E-04 9.97E-04 1.67E-03 plot 2
=1.I554-90-10-C-—-C[5i] =184-01 pdd 7HIE-0G 3.45E-04 B.TE-04 7.36E-04 1.09E-03 o plot
+ | 21J55A-50-10-D--ben133-CISH) =187-01 pd o plot
=1.J554-30-1100-4--C[Si] -188-02 pdd 281E-03 3.47E-03 2 97E-03 o plot
=1.I554-30-1100-4-rngn33-ben133-C[5i) =188-02 pS7 17E-03 160E-03 150E-03 no plot
=1J55A-90-4000-A4—-C[Si] -lg8-02 pdd 3.30E-03 o plot
= b -1I0-10-A--BNFL-CISi) -1g5-02 pES 122E-03 153E-03 no plot
= b -110-10-4--E IR-C[ Si) =188-02 pES 142E-03 17IE-03 no plot
= b -1I0-1320-4---C[ ) =1g8-02 pE? 5.53E-02 4.92E-03 o plot
= b -70-10-A--BNFL-CI Si) -lga-02 phd 4.04E-04 o plot
= Mw-70-10-4--EIR-C(Si] -188-02 pE3 3 TBE-O4 155E-04 o plot
= b -70-1320-A---C[Si) =188-02 pES 3BE-02 2.08E-03 no plot
= b -90-10-A--BNFL-C[5i) -lg8-02 pE4 3.79E-04 124E-03 1E8E-03 o plot
= b -30-10-A--EIR-CI 5] -1g5-02 ph4 5.07E-04 124E-03 2.03E-03 193E-03 no plot
# h'w-90-1200-4---C[ Si] 5.EEE-03 5.0BE-03 5.559E-03 4.70E-03 no plot
= b -80-1320-A--BNFL-C[Si] =1g8-02 pEE 457E-02 8.07E-02 4.428-03 4.57E-03 o plot
= hw-90-1320-A--EIR-C[Si] -lga-02 phb 376E-03 3 7BE-02 3.86E-03 376E-03 o plot
=) SONES-30-10-4] pHI| -Feohd0--C[Si] =187-01 pd:25 3.56E-05 3 56E-05 142E-04 142E-04 o plot
= SOMES-30-10-A] pHA) -Feohd--C[ 5i) =187-01 pd:25 TI2E-05 125E-04 3.92E-04 4.98E-04 no plot
= SOMES-90-10-A pHE) -rgnd0-C[Si) =1g7-01 pd:2h 196E-04 5.34E-04 9E1E-04 112E-02 o plot
= SOMGE-30-10-A[pHI) -rngnd--ClSi) =187-01 pd:25 4.27E-04 TIZE-04 9.79E-04 9.08E-04 no plot
= SONES-30-10-4-rngnd 0--C[Si) =187-01 pd:23 3.56E-05 8.37E-04 2177E-03 212E-03 no plot
+ SOMES-30-1200-4---C[Si] ATFE-03 3.43E-03 370E-03 270E-03 o plot
o plot

Fig. 6 — Extraction of all available Si concentration data. The arrow shows the filter value set to 'C(Si)', while all other Filters are set to '(All)'.
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Leach time ABSTE-110-10- MW-T10-10-A—- MW-110-10-A-- MW-110-1320- ABSTE-30-10- ABS15-30-10- 23211E;SP:1D_ iy
2 (days) fim--CI5) BNFL-CIZ)  EIR-CISI) A---Ci5i) fim--CI5) A—-ER-CIS)  CI5i £
33 4 62E-04
4 17 568E-04 122E-03  142E-03  553E-03  378E-04 1.07E-04 3.
5 14
6 |28 _|a.?0E-n4 153E-03 1T71E-03  492E-03 575E-04 4 78E-04  2.03E-03 3.
7 56
8 9 1.02E-03 6.06E-04 1.78E-05 3.
9 182 1.02E-03 3.
10 330
11 334
12 365 1.36E-03
13 547 1.07E-04
44
I SOMEE-30-10- SONAG-30-10- SOMES-30-10- | SOMES-30-10-  SONEE-30-10-
Mi-30-1320-A- AlpHA)-feokdl- AlpHal-feokhd-- AlpH3l-mard0- AlpH3-mard—- A-mordi--  SONEE-30-  ABSTE-TO-  ABSHE-TO-50- Mw-T0-10-A-— MW-T0-10-8— MW-T0-1320-4- ABSTIE-E0-  ABSTE-40-
-EIR-C(Si) ~CIi) =] (i) CISi 1] 1200-A-—-CI50) H00-8---CI50) | A-—CISi) BWFL-CISI  EIR-CISi) LS H00-A---CISil  Z60-A-—-CISi)
3.7T6E-03 3.56E-05 7T 12E-05 1.96E-04 4 27TE-04 3.56E-05 2 84E-04 1.65E-03

3.76E-03 3.56E-05 1.25E-04 5.34E-04 T.12E-04 8.37E-04 3.A7E-03 2 00E-03 T.95E-04 4 04E-04 3.78E-04 J3.81E-03 9.16E-04 6.69E-04

3.86E-03 1.42E-04 3.92E-04 9.61E-04 9.79E-04 21TE-03 3.43E-03 2 08E-03 1.02E-03 1.55E-04 2.08E-03 1.33E-03 1.18E-04

3.76E-03 1.42E-04 4.98E-04 1.12E-03 9.08E-04 2.12E-03 1.92E-03 1.51E-03 1.42E-03 5.31E-04
3.70E-03 2 08E-03 1.7T1E-04 1.50E-03 7T 48E-04
3.10E-03

Fig. 7 — Manual rearrangement of extracted data (Fig. 6) colour coded with decreasing temperature (the temperature in °C appears after the
first hyphen in the experiment ID code, row 2).
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6.0E-03 -
L |
® SON68-90-1200-A---C(Si)
5.0E-03 | ® E
|
0 .
. A AB5118-90-1100-A--C(Si)
4.0E-03 -
—_ AA A °
= X & JSSA-90-1100-A——C(Si)
= L]
9, 30603 - X .
X A JS5A-90-4000-A---C(Si)
A
2.0E-03 - A
= MW-90-1200-A-—C(Si)
A
1.0E-03 « MW-90-1320-A--BNFL-C(Si)
A MW-90-1320-A--EIR-C(Si)
0.0E+00 T T T T T 1
0 100 200 300 400 500 600

Leach time (days)

Fig. 8 — Graph generated from manual filtering of the data displayed in Fig. 7. Only 90 °C
data for experiments without secondary material addition and S/V > 1000 m™ were plotted
and colour-coded according to the four glass types.



TM-44-18-04/page 21

Disclaimer

The JSS-database (version dated 19.09.18) was prepared based on the limited manpower of
1 man-month, as agreed with Nagra for this project. Not all the data could be integrated and
testing of the functionality of the Pivot table could be carried out only to a limited extent.
Mistyping errors in the process of transferring the data from paper to electronic form
cannot be excluded, although the author took the maximum possible care to avoid them.
Therefore, the database is released without any warranty for the correctness of all data and

full functionality of the spreadsheet.
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Appendix 1 — Listing of electronic JSS database

Table Al - Printout of worksheet 'Data Summary' from the electronic Excel database (JSS_database_2018-09-18.xIsx)

Experiment information Leach time (days )

JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code

Table (0C) |(m-1) 1 (/L) 2 (@/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547

87-01 p4:14 |ABS118| 90 | 10 D ben | 1.67 | NL(B) | ABS118-90-

10-D--
bend.67- 17 35 46 48

NL(B)

87-01 p4:14 |ABS118| 90 | 10 D ben | 6.67 | NL(B) | ABS118-90-

10-D--
benG.67- 14 36 51 53

NL(B)

87-01 p4:14 |ABS118| 90 | 10 D ben | 333 | NL(B) | ABSUES0-
eecod 6.2 17 19 | 25
NL(B)

87-01 p4:14 |ABS118| 90 | 10 D ben | 133 | NL(B) | ABSiE%0. 19 u 1
NL(B)

88-02 p57 ABS118| 90 |1100 A mgn 33 ben 133 | NL(B) A?%égio-
mgn33- 1.98 2.76 | 3.78 3.67
ben133-NL(B)

87-01 p4:22 |ABS118| 90 | 10 A mgn | 0.04 NL(B) | ABSL18-90-

10-A-
a0 04 7 8 | 10 13| 12

NL(B)
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code

Table (0C) | (m-1) 1 law! 2 ey p 3 7 | 14 | 28 | 56 | 91 | 182 | 330 | 334 | 365 | 547

87-01 p4:22 |ABS118| 90 10 A mgn 0.4 NL(B) 19‘15118-83' 3 6 9 1 1 1
- A-mgn0.4--
NL(B)

87-01 p4:23 |ABS118| 90 10 A mgn* 4 NL(B) lﬁis_lmlgsr*]igi_ 5 g 1
NL(B)

87-01 p4:22 |ABS118| 90 10 A mgn 4 NL(B) g?i};gﬁﬁ: 9 10 17 17 36 39
NL(B)

87-01 p4:23 |ABS118| 90 10 A mgn* 40 NL(B) 193\8#198&226 1 20 "
-NL(B)

87-01 p4:22 |ABS118| 90 10 A mgn 40 NL(B) 1@5—\8-&;?18:- 9 28 58 20 9% 106
NL(B)

88-02 p55 ABS118| 90 |1320 A mgn 40 NL(B) | ABS118-90-

1320-A-
monto-. 113 1.04 | 1.49 | 343

NL(B)

88-02 p56 ABS118| 90 |1050 A mgn 320 NL(B) | ABS118-90-

1050-A-
mgn320-- 1.75 1.96

NL(B)

87-01 p4:11 |[ABS118| 90 10 A NL(B) 1@‘15(1}_:32'95(;'
»N?_(Bj 57 68

(pH2.5)

87-01 p41l |ABS118) 90 | 10 | A NL(B) | Assitoo-
-NL(B)

(pH5.6) 44 | 81
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (9/L) 2 (@/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
87-01 p4:11 [ABS118| 90 10 A NL(B) | ABS118-90-
10-A(pH6.1)--
NL(B) 31 | 54
(pH6.1)
87-01 p4:11 |ABS118| 90 | 10 A NL(B) | ABS118-90-
10-A(pH8.2)--
-NL(B) 5.7 9
(pH8.2)
87-01 p4:11 |ABS118| 90 | 10 A NL(B) | ABS118-90-
10-A(pH9
unbf.)---NL(B) 8.1 7.7
(unbf.)
- : ABS118-90-
87-01 p4:23 |ABS118| 90 10 A feoh 40 NL(B) e 39 26 35 83 11
NL(B)
84-01/84-02 p43/pd7 |ABS118| 90 10 A NL(B) | ABS118-90- 9.7
10-A---NL(B) .
84-02 p47 ABS118| 90 10 A NL(B) | ABS118-90- 81
10-A—--NL(B) .
" ABS118-90-
88-02 p38/p39 |ABS118| 90 10 A NL(B) ToANLE) 6.7 77 8
. ABS118-90-
88-02 p38/p39 |ABS118| 90 50 A NL(B) 50-A—NL(B) 11 10
88-02 38/p39 |ABS118| 90 | 150 A NL(B) | ABSL18-90-
PP ®) 150-A--- 1.45 151 | 152 | 1.98
NL(B)
. ABS118-90-
88-02 p39 |ABS118| 90 | 260 A NL(B) BSIE 38 23
NL(B)
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (/L) 5 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
88-02 p39 ABS118| 90 |1100 A NL(B) | ABS118-90-
1100-A--- 0.5 0.81 | 0.79 1.18
NL(B)
88-02 38 |ABS118| 70 |1100 A NL(B) | ABSL18-70-
P ® | ooan 0.79 0.89 | 0.96 1
NL(B)
88-02 38 |ABS118| 50 |1100 A NL(B) | ABS118-50-
P ®) | oA 0.26 061 | 083 0.83
NL(B)
87-01 4:6 ABS118| 40 260 A NL(B) | ABS118-40-
P ® 260-A-- 0.04 0.08 0.19 | 0.15 0.15
NL(B)
g : ABS118-70-
87-01 p4:6 |ABS118| 70 | 50 A NL(B) |pesuisro 08 14 59 | 105 12
87-01 4:6 ABS118| 90 260 A NL(B) | ABS118-90-
P B | A ean 08 32 38 | 23
NL(B)
g : ABS118-90-
87-01 p4:6 |ABS118| 90 | 50 A NL(B) |pesiieso 18 3 11 | 103
. . ABS118-90-
87-01 p4:6  |ABS118| 90 10 A NL(B) 104 NLE) 6.7 77 8
. : ABS118-110-
87-01 p4:6 ABS118| 110 10 A NL(B) 10A—NL(E) 6.4 8.2 14 22 20 23
87-01 p4:12 JSSA 90 10 A ben 2000 | NL(B) | JSSA-90-10-
A--ben2000-
NL(B)
87-01 p4:14 JSSA 90 10 D ben 133 | NL(B) | 'sSAS0-10-D- 4.80 17 28 78

ben133-NL(B)
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table (0C) |(m-1) 1 (/L) 2 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
88-02 p57 JSSA 90 10 A mgn 33 ben 133 | NL(B) | JSSA-90-10-
A-mgn33- 10 10 32 76
ben133-NL(B)
88-02 p57 JSSA | 90 |1100 A mgn 33 ben 133 | NL(B) JlSISOAO-_iO_-
mgn33- 2.87 3.3 4.41
ben133-NL(B)
7-01 4:22 A 1 A 4 NL(B) | JSSA-90-10-
87-0 p JSS 90 0 mgn 0 (B) a0 » 17 33 -
NL(B)
84-01/88-02 | p43/p40 | JSSA | 90 | 10 A NL(B) Jf\SAﬁ&é‘)" 440 | 490 | 7.80 | 9.60 13 22 36.50
84-01 pa3 | JSSA | 90 | 10 c NL(B) | ey | 160 | 370 | 580 | 13 21 | 365
. JSSA-90-
88-02 p40 JSSA | 90 |1100 A NL(B) o 129 | 172 143
NL(B)
. JSSA-90-
88-02 p40 JSSA | 90 |4000 A NL(B) oSA - 064
NL(B)
- : SON68-90-10-
87-01 p4:23 | SON68| 90 10 A mgn 40 NL(B) Ao 3 15 56 67 o1 -
NL(B)
GLASS_new #6 SON68 | 90 |1200 A NL(B) | SON6s-90-
xIs 1200-A--- 1.01 1.10 115 | 1.23
’ NL(B)
GLASS_new #7 SON68 | 90 | 1200 A NL(B) SB?SBA-%»
Xls NL(B) 0.94 1.04 112 | 1.19
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table (0C) |(m-1) 1 (/L) 5 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
GLASS_new #8 SON68 | 90 |1200 A NL(B) | SON68-90-
s 1200-A--- 0.97 11 1.14 1.2
. NL(B)
GLASS_new #9 SON68 | 90 | 1200 A NL(B) | SONés-90-
s ®) 1200-A--- 0.94 1.08 114 | 117
: NL(B)
GLASS_new #10 SON68 | 90 |1200 A NL(B) | SON6s-90-
s 1200-A--- 0.97 1.04 115 | 121
. NL(B)
87-01 p4:24 SON68 | 90 10 | A(pH9) mgn 40 NL(B) |SON68-90-10-
s 20 38 36 | 62
NL(B)
87-01 4:24 SON68 | 90 10 | A(pH9 mgn 4 NL(B) |SON68-90-10-
p (pH9) | mg (B) | oHeymond- 18 24 18 | 29
-NL(B)
87-01 p4:24 SON68 | 90 10 | A(pH9) feoh 40 NL(B) |SON68-90-10-
Ny 31 64 68 | 88
NL(B)
87-01 4:24 SON68 | 90 10 | A(pH9 feoh 4 NL(B) |SONE8-90-10-
P (PH9) €0 ®) A(pH9)-feohd- 19 55 60 53
-NL(B)
88-02 P65 MW | 110 | 10 | A NL(B) | e 32.05 72.35
: MW-110-10-
88-02 p65 MW | 110 | 10 A NL(B) L) 28.27 64.88
88-02 p64 MW 90 10 A NL(B) MW-StIJ_»lBo-A-
NE) 8.79 33.7 110 | 1075
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JSS Report Nr. p_la_lggl(ér glass 'Egg)p (;/-Al) solution mat;:rial (rg//tv) matgrial (rg//l\iv) quantity exp.ffode 7 14 28 56 91 182 | 330 334 365 | 547

88-02 p64 MW | 90 | 10 A NL(B) MV_V_-SE-(lBO)-A' 3.78 28.05 77.6

88-02 p63 MW | 70 | 10 A NL(B) MV_V_-@-(lBC;-A- 5.48 3.15

88-02 p63 MW | 70 | 10 A NL(B) M‘A_{'gﬂ'(ls")"* 6.67

88-02 p67 MW | 110 |1320| A NL(B) | Mw-lo- 8.86 046

NL(B)

88-02 p66 MW | 90 |1320| A NL(B) Mﬁ;?g&go- 5.27 8.08 9.65 | 9.21 9.95

88-02 pe6 MW | 90 |1320| A NL(B) |M St 438 8.05 | 7.84 | 8.88

88-02 p65 MW | 70 |1320| A NL(B) MXYj,g-Ll(%Z)U- 3.99 434
GLAi?S_neW #1 MW | 90 |1200| A NL(B) foi?ﬂf(zs%o' 6.53 739 868 | 931
GLAi?S_neW #2 MW | 90 |1200| A NL(B) | M e 6.11 7.46 8.73 | 925
GLAi?S_new #3 MW | 90 |1200 A NL(B) | My 6.98 8.21 9.16 | 9.77
GLASS_new #4 MW 90 | 1200 A NL(B) |MW-90-1200-

xls ANLE) 6.96 8.79 9.97 | 10.58
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code

Table (00) |(m-1) 1 law! 2 ey P 3 7 | 14 | 28 | 56 | 91 | 182 | 330 | 334 | 365 | 547

MW-90-1200-
GLA?(?S_neW #5 MW 90 | 1200 A NL(B) e 6.5 254 862 | 934

87-01 p414 |ABs118| 90 | 10 | D ben | 167 | NL(Li) | Aesiisoo-
ben1.67- 18 41 36 50
NL(Li)

87-01 pd:14 |ABS118| 90 | 10 D ben | 6.67 | NL(Li) | ABSLE0-
sy 13 38 36 | 53
NL(Li)

87-01 pd:14 |ABS118| 90 | 10 D ben | 333 | NL(Li) | ABSUES0-
bz 3. 4 13 13 | 22
NL(Li)

87-01 p4:14 |ABS118| 90 10 D ben 133 | NL(Li) 19%5_%3;?%_

NL(Li)

88-02 p57 ABS118| 90 |1100 A mgn 33 ben 133 | NL(Li) Aﬁéés;fo-
mgn33- 1.31 142 | 201 | 213
ben133-
NL(Li)

87-01 p4:22 |ABS118| 90 10 A mgn 0.04 NL(Li) ABfélggo-
mgn0.04--
NL(Li)

87-01 p4:22 |ABS118| 90 10 A mgn 0.4 NL(Li) lg‘iSlmlggr;ga»
NL(Li)

87-01 p4:23 |ABS118| 90 10 A mgn* 4 NL(Li) lﬁiﬁﬁ;—}ggi_
NL(Li)
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code

Table (00) |(m-1) 1 law! 2 ey P 3 7 | 14 | 28 | 56 | 91 | 182 | 330 | 334 | 365 | 547

87-01 p4:22 |ABS118| 90 10 A mgn 4 NL(Li) ﬁjBillg-gf'
-A-mgnd--
NL(Li)

87-01 p4:23 |ABS118| 90 10 A mgn* 40 NL(LI) 1@?8;198522(-)
-NL(Li)

87-01 p4:22 |ABS118| 90 10 A mgn 40 NL(Li) 1/(_)\?As-lml:r-1?18:-
NL(Li)

88-02 p55 ABS118| 90 |1320 A mgn 40 NL(Li) | ABS118-90-
1320-A- 0.98

mgn40--
NL(Li)

88-02 p56 ABS118| 90 | 1050 A mgn 320 NL(Li) | ABS118-90-

1050-A-
mgn320.. 143 | 138 | 146 | 123 | 2.24

NL(Li)

87-01 p4:11 |ABS118| 90 10 |A(pH2.5) NL(Li) 1'335(})1:2-950)-“

-NL(Li)

87-01 p4:ll |ABS118| 90 | 10 |A(pHS5.6) NL(Li) | ABses0-

-NL(Li)

87-01 p4:1l |ABS118| 90 | 10 |A(pH6.1) NL(LI) | ABsiisso
A(PHG 1)--

-NL(Li)

87-01 p4:11 |ABS118| 90 10 |A(pH8.2) NL(Li) 1@_‘1‘3(1)%92(;:_

-NL(Li)
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table (0C) |(m-1) 1 (/L) 2 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
87-01 p4:11 [ABS118| 90 10 | A(pH9 NL(Li) | ABS118-90-
Unbf.) 10-A(pH9
unbf.)---
NL(Li)
87-01 p4:23 |ABS118| 90 10 A feoh 40 NL(Li) | ABS118-90-
10-A-feoh40--
NL(Li)
84-01/84-02 | p43/pd7 |ABS118| 90 | 10 A NL(Li) | ABSL18-90-
10-A—NL(Li)
84-02 p47 ABS118| 90 10 A NL(Li) | ABS118-90-
10-A--NL(Li)
- i) | ABs118-90-
88-02 p38/p39 |ABS118| 90 | 10 A NL(Li) 10 ANLLD 7.20 10 11
- i) | ABS118-90-
88-02 p38/p39 |ABS118| 90 50 A NL(Li) 50-A-NL(LD 10 10
88-02 38/p39 |ABS118| 90 | 150 A NL(Li) | ABS118-90-
p3sip L) | A 151 168 | 1.69 | 2.18
NL(Li)
- i) | ABS118-90-
88-02 p39 |ABS118| 90 | 260 A NL(Li) BoE S 32 20
NL(Li)
-02 ABS11 11 A NL(Li) | ABS118-90-
880 P39 SH8) 90 ) 1100 SOl v 0.77 098 | 084 141
NL(Li)
- | ABs118-70-
88-02 p38 |ABS118| 70 [1100| A NL(LI) | oo 121 1.02 | 1.02 117
NL(Li)
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code

Table (0C) | (m-1) 1 law! 2 ey p 3 7 | 14 | 28 | 56 | 91 | 182 | 330 | 334 | 365 | 547

88-02 p38 ABS118| 50 |1100 A NL(Li) | ABS118-50-
1100-A--- 0.36 0.73 | 0.83 0.95
NL(Li)

87-01 p4:6 |ABS118| 40 | 260 A NL(Li) AggollAS-AlO-

NL(Li)

87-01 p4:6 |ABS118| 70 | 50 A NL(Li) | pesuero

87-01 p4:6 |ABS118| 90 | 260 A NL(Li) AggollAS-QO-

NL(Li)

87-01 p4:6 |ABS118| 90 | 50 A NL(Li) | pesueso
-A--- i

87-01 p4:6 |ABS118| 90 10 A NL(Li) 1'3_BAS_£1’\5‘3-L9(?_})

87-01 p4:6 ABS118| 110 10 A NL(Li) 1/'(\)‘32112'&(13')
-A--- i

87-01 p4:12 | JSSA | 90 | 10 A ben | 2000 | NL(Li) | 3sSA-g0-0-
A--ben2000-

NL(Li)

87-01 4:14 JSSA 90 10 D b 133 | NL(Li) | JSSA-90-10-
P en (LD D--ben133- 2.30 10 23 45
NL(Li)

88-02 p57 JSSA | 90 | 10 A mgn | 33 ben 133 | NL(Li) Jf_ﬁ‘nﬁf;f" 6 20 76 | 122

ben133-
NL(Li)
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JSS Report Nr.

page or

glass

Temp

SIA

solution

material

m/w

material

m/iw

quantity

exp. code

Table (0C) |(m-1) 1@y 2 /L) 4 3 7 14 | 28 | 56 | 91 | 182 | 330 | 334 | 365 | 547
88-02 p57 JSSA 90 |1100 A mgn 33 ben 133 | NL(Li) Jlslsvo-_i?_-
mgn33- 1.15 1.35 2.05
ben133-
NL(Li)
87-01 pa22 | JSSA | 9 | 10 A mgn | 40 NL(Li) | JssA-00-10-
A-mgn40--
NL(Li)
84-01/88-02 p43/p40 | JSSA 90 10 A NL(Li) Jii/j:‘g&-&g- 6.8 92 11 13 16 25 45
84-01 pa3 | JSSA | 90 | 10 c NLELD) | B | 27 | 41 | 62 | 17 25 | 45
-02 4 A 11 A NL(Li JSSA-90-
860 P40 ] JSSA 1 90 1100 D1 o 165 | 1.63 17
NL(Li)
88-02 p40 JSSA 90 | 4000 A NL(Li) | JSSA-90-
4000-A--- 0.73
NL(Li)
87-01 p4:23 SON68 | 90 10 A mgn 40 NL(Li) |SON68-90-10-
A-mgn40--
NL(Li)
GLASS_ne #6 SON68 | 90 |1200 A NL(Li SON68-90-
Snew SO I 1.09 115 127 | 1.38
’ NL(Li)
GLASS new | #7 |SON68| 90 |1200| A NL(Li) | SONss-90-
xIs 1200-A--- 1.07 1.10 124 | 131
’ NL(Li)
GLASS_ne #8 SON68 | 90 |1200 A NL(Li SON68-90-
it SN e 1.05 118 124 | 135

NL(Li)
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (/L) 5 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
GLASS_new #9 SON68 | 90 |1200 A NL(Li) | SON68-90-
IS 1200-A--- 0.99 1.16 125 | 1.25
: NL(Li)
GLASS_new #10 SON68 | 90 |1200 A NL(Li) | SON68-90-
s (LD 1200-A--- 1.03 11 128 | 1.33
. NL(Li)
87-01 p4:24 | SON68 | 90 10 | A(pH9) mgn 40 NL(Li) 502?;—499(;:10-
mgn40--
NL(Li)
87-01 p4:24 | SON68 | 90 10 | A(pH9) mgn 4 NL(Li) |SON&8-90-10-
A(pH9)-mgn4-
-NL(Li)
87-01 p4:24 | SON68 | 90 10 | A(pH9) | feoh 40 NL(Li) SO/’;‘(GBA%?N-
pHO)-
feoh40--
NL(Li)
87-01 p4:24 | SON68| 90 | 10 | A(pHY) | feoh 4 NL(Li) |SON6g-90-10-
A(pH9)-feohd-
-NL(Li)
88-02 p65 MW | 110 | 10 A NL(Li) '\i\l\—ll%lll_o(l_ll()} 32.60 72.90
88-02 p65 MW | 110 | 10 A NL(Li) MAV\-Ir%llLO(Lll()} 30.67 62.49
88-02 p64 MW | 90 | 10 | A NL(Li) | MRS A 10.05 36.2 1025 | 108
88-02 p64 MW 90 10 A NL(Li) MW;\?E{Q-A-
N 6.84 28.62 74.76
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (@/L) 5 (/L) # 3 7 14 28 56 91 182 330 334 365 | 547
88-02 p63 MW | 70 | 10 A NL(Li) MYY;E;{?)'A' 4.78 3.84
88-02 p63 MW 70 10 A NL(Li) Mv_\{gﬁici))-A- 6.75
-02 7 MW 11 132 A NL(Li MW-110-
88-0 p6 0 ] 1320 (L) 1320-A--- 7.64 8.34
NL(Li)
88-02 p66 MW | 90 |1320| A NL(Li) M,;“_’j_ghj’Ll(ﬁf)o' 5.49 8.24 8.12 | 7.69 9.95
88-02 pe6 | MW | 90 1320 A NL(LD) | M iear 419 6.99 | 7.36 | 7.61
| i MW-70-1320-
88-02 P65 MW | 70 |1320| A NLLD) | M e 3.63 3.57
i) | Mw-g0-1200-
GLA?(?S_neW #1 MW | 90 |1200| A NL(L) | Mw-so-120 550 6.49 736 | 7.79
i) | Mw-g0-1200-
GLASSMew | #2 ] MW | 90 1200\ A NLLD BN 5.49 6.45 753 | 7.75
i) | Mw-90-1200-
GLA?(?S_neW #3 MW | 90 [1200| A NL(Li) | M- 6.25 6.68 238 | 809
i) | Mw-90-1200-
GLA?(?S_neW #4 MW | 90 [1200| A NL(Li) Ma-0-120 563 6.65 762 | 816
GLASS_new #5 MW | 90 |1200| A NL(Li) | MW-0-1200-
XIs LD 5.40 6.46 743 | 754
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code

Table (0C) | (m-1) 1 law! 2 ey p 3 7 | 14 | 28 | 56 | 91 | 182 | 330 | 334 | 365 | 547

87-01 p4:14 |ABS118| 90 10 D ben 1.67 |NL(Mo) | ABS118-90-

10-D--
benL.67- 16 34 48 48

NL(Mo)

87-01 p4:14 |ABS118| 90 10 D ben 6.67 |NL(Mo) | ABS118-90-

10-D--
benG. 67- 13 36 53 57

NL(Mo)

87-01 p4:14 |ABS118| 90 | 10 D ben 33.3 |NL(Mo) | ABSILE-S0-
ben33.3-
NL(Mo)

6.7 22 43 40

87-01 p4:14 |ABS118| 90 10 D ben 133 |NL(Mo) 19?38-%3325- 13 9 16

NL(Mo)

88-02 p57 ABS118| 90 |1100 A mgn 33 ben 133 [NL(Mo) A??ééifo-
mgn33-
ben133-
NL(Mo)

87-01 p4:22 |ABS118| 90 10 A mgn 0.04 NL(Mo) | ABS118-90-

10-A-
mgno.04-- 6 8 15 16 10

NL(Mo)

87-01 p4:22 |ABS118| 90 10 A mgn 0.4 NL(Mo) léis_lmlsn-ga-“ ; ; 8 16 16 1
NL(Mo)

87-01 p4:23 |ABS118| 90 10 A mgn* 4 NL(Mo) 1/3'15118-92- 5 10 15
-A-mgn*4--
NL(Mo)

87-01 p4:22 |ABS118| 90 10 A mgn 4 NL(Mo) ﬁfi}fgfﬁ: 5 16 15 25 59 23
NL(Mo)
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (/L) 5 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547

87-01 p4:23 |ABS118| 90 10 A mgn* 40 NL(Mo) 1/3‘3;118-926 16 36 47
-A-mgn*40-
-NL(Mo)

87-01 p4:22 |ABS118| 90 10 A mgn 40 NL(Mo) 1@5&8-1;9854918:- 3 18 83 38 66 5
NL(Mo)

88-02 p55 ABS118| 90 |1320 A mgn 40 NL(Mo) | ABS118-90-

1320-A-
mgn4o-- 0.70 0.68 | 0.81 | 1.24

NL(Mo)

88-02 p56 ABS118| 90 |1050 A mgn 320 NL(Mo) | ABS118-90-

1050-A-
mong20.- 134 | 173

NL(Mo)

87-01 p4:ll |ABS118| 90 | 10 |A(pH2.5) NL(Mo) | ABsits.o- S
-A(pH2.5)-- . .
-NL(Mo)

87-01 p4:11 [ABS118| 90 10 |A(pH5.6) NL(Mo) 1'35»;8(})1}-?5_960)- 0.20 0.7
-NL(Mo) ' '

87-01 p4:11 |[ABS118| 90 10 |A(pHS6.1) NL(Mo) 1/(_)\15(})}—?(;910)_-- 0.45 08
-NL(Mo) ' ’

87-01 p4:11 |ABS118| 90 10 |A(pH8.2) NL(Mo) 1/3'3As(1ﬁ3é92(;- 5 50 82
-A(pH8.2)-- . .
-NL(Mo)

87-01 p4:11 |ABS118| 90 10 | A(pH9 NL(Mo) | ABSL118-90-
unbf ) 10-A(pH9
' unbf.)---

NL(Mo) 830 | 84
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code

Table (00) |(m-1) 1 law! 2 ey P 3 7 | 14 | 28 | 56 | 91 | 182 | 330 | 334 | 365 | 547

87-01 p4:23 |ABS118| 90 10 A feoh 40 NL(Mo) 1/338-%3};28:- 10 118 182 138 303 338
NL(Mo)

84-01/84-02 | p43/pd7 |ABS118| 90 | 10 A NL(Mo) | ABSLI8-90- o5
NL(Mo) '

- ABS118-90-
84-02 p47  |ABS118| 90 | 10 A NL(Mo) | ABSLSS 98

NL(Mo)

-02 ABS11 1 A NL(M ABS118-90-
88-0 p38/p39 S118| 90 0 (Mo) 10_(A___) 65 84 86
NL(Mo;

-02 ABS11 A NL(M ABS118-90-
88-0 p38/p39 S118| 90 50 (Mo) LB S " 9.0
NL(Mo)

88-02 p38/p39 |ABS118| 90 | 150 A NL(Mo) | ABS118-90-
150-A--- 1.47 138 | 150 | 1.74
NL(Mo)

. ABS118-90-
88-02 p39 |ABS118| 90 | 260 A NL(Mo) BoE 270 )
NL(Mo)

-02 ABS11 11 A NL(M ABS118-90-
880 P39 S118) 90 1100 (Mo) | A s 0.42 0.73 | 054 0.82
NL(Mo)

88-02 38 |ABs118| 70 |1100| A NL(Mo) | ABSL18-70-
P (Mo) | A oA 0.83 092 | 089 0.94
NL(Mo)

-02 ABS11 11 A NL(M ABS118-50-
880 P38 S8 50 1100 (Mo) | A s 0.27 0.66 | 0.76 0.84
NL(Mo)
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JSS Report Nr.

page or
Table

glass

Temp
(0C)

SIA
(m-1)

solution

material
1

m/w
(g/L)

material
2

m/iw
(9/L)

quantity

exp. code
#

14

28

56

91

182

330

334

365

547

87-01

p4:6

ABS118

40

260

NL(Mo)

ABS118-40-
260-A--
NL(Mo)

0.03

0.04

0.16

0.04

87-01

p4:6

ABS118

70

50

NL(Mo)

ABS118-70-
50-A---
NL(Mo)

1.50

5.50

9.50

9.90

87-01

p4:6

ABS118

90

260

NL(Mo)

ABS118-90-
260-A-—
NL(Mo)

0.49

2.40

2.70

87-01

p4:6

ABS118

90

50

NL(Mo)

ABS118-90-
50-A---
NL(Mo)

3.20

10.50

9.20

87-01

p4:6

ABS118

90

10

NL(Mo)

ABS118-90-
10-A---
NL(Mo)

6.50

8.40

8.60

87-01

p4:6

ABS118

110

10

NL(Mo)

ABS118-110-

10-A--
NL(Mo)

7.20

9.10

16

20

18

21

87-01

p4:12

JSSA

90

10

ben

2000

NL(Mo)

JSSA-90-10-
A--ben2000-
NL(Mo)

87-01

p4:14

JSSA

90

10

ben

133

NL(Mo)

JSSA-90-10-
D--ben133-
NL(Mo)

12

40

61

150

88-02

p57

JSSA

90

10

mgn

33

ben

133

NL(Mo)

JSSA-90-10-
A-mgn33-
ben133-
NL(Mo)

17

26

141
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table (0C) |(m-1) 1 (Q/L) 2 (@/L) # 7 14 28 56 91 182 | 330 334 365 | 547
88-02 p57 JSSA 90 | 1100 mgn 33 ben 133 | NL(Mo) Jlslsvo_-i?-_
mgn33- 457 | 5.05 6.62
ben133-
NL(Mo)
- : JSSA-90-10-
87-01 p4:22 JSSA 90 10 A mgn 40 NL(Mo) oot 6 1 47 o3
NL(Mo)
84-01/88-02 | p43/p40 | JSSA | 90 10 A NL(Mo) J:/S/?\‘E?’\ig) 150 | 410 | 9.60 11 15 23 38
- JSSA-90-10-
84-01 pa3 | JSSA | 90 | 10 | C NL(Mo) | (SS&9640 | 130 | 350 | 7.40 | 14 23 | 34
. JSSA-90-
88-02 p40 JSSA | 90 |1100 A NL(Mo) o 156 | 186 .
NL(Mo)
88-02 p40 JSSA 90 | 4000 A NL(Mo) | JSSA-90-
4000-A—-
NL(Mo)
- : SON68-90-10-
87-01 p4:23 | SON68 | 90 10 A mgn 40 NL(Mo) A 2 70 39 47 a7
NL(Mo)
GLASS_new #6 SON68 | 90 | 1200 A NL(Mo) | SON&8-90-
Is 1200-A-
X NL(Mo)
GLASS_new #7 SON68 | 90 |1200 A NL(Mo) 512’8'52;90
Xls NL(Mo)
GLASS_new #8 SON68 | 90 | 1200 A NL(Mo) Slgggiz%»
Xls NL(Mo)
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (/L) 5 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
GLASS_new #9 SON68 | 90 |1200 A NL(Mo) | SON68-90-
s 1200-A---
: NL(Mo)
GLASS_new #10 SON68 | 90 |1200 A NL(Mo) 5102%3?;90-
Xls NL(Mo)
87-01 p4:24 | SON68 | 90 10 | A(pH9) mgn 40 NL(Mo) 502?;—499(;:10-
mgn40--
NL(Mo)
87-01 p4:24 | SON68 | 90 10 | A(pH9) mgn 4 NL(Mo) |SONE8-90-10-
A(pH9)-mgn4-
-NL(Mo)
87-01 p4:24 | SON68| 90 | 10 | A(pHI) | feoh | 40 NL(Mo) 80/11(68%;-10-
pHO)-
feoh40--
NL(Mo)
87-01 p4:24 | SON68| 90 | 10 | A(pHY) | feoh 4 NL(Mo) |SON68-90-10-
A(pH9)-feohd-
-NL(Mo)
. MW-110-10-
88-02 p65 MW | 110 | 10 A NL(Mo) AN (Mo) 18.35 33.05
" MW-110-10-
88-02 p65 MW 110 10 A NL(Mo) L (M0) 28.44 39.48
88-02 p64 MW | 9 | 10 | A NL(Mo) | M oy 6.96 22.25 51.05 | 51.70
88-02 p64 MW 90 10 A NL(Mo) MW';‘?I’_U]\;O-A-
L) 6.04 18.59 69.15
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (9/L) 2 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
88-02 63 MW 70 10 A MW-70-10-A-
P NL(Mo) | My 473 1.26
88-02 p63 MW 70 10 A NL(Mo) | MW-70-10-A- 213
—NL(Mo) :
88-02 p67 MW 110 | 1320 A NL(Mo) | Mw-110-
1320-A--- 2.33 2.01
NL(Mo)
88-02 pe6 MW | 90 |1320| A NL(Mo) | Mo e 1.79 2.34 190 | 2.21
88-02 p66 MW 90 |1320 A NL(Mo) MAW’fﬁ_(lh%f; 332 649 | 6.08 | 7.05
88-02 65 MW 70 |1320 A MW-70-1320-
P NL(Mo) | MV o) 1.36 1.78
GLASS_new #1 MW 90 | 1200 A NL(Mo) | MW-90-1200-
xls A-00-00-
NL(Mo)
GLASS_new #2 MW 90 |1200 A NL(Moy) | MW-90-1200-
xls A-00-00-
NL(Mo)
GLASS_new #3 MW 90 | 1200 A NL(Mo) | MW-90-1200-
xls A-00-00-
NL(Mo)
GLASS_new #4 MW 90 | 1200 A NL(Mo) | MW-90-1200-
xls A-00-00-
NL(Mo)
GLASS_new #5 MW | 90 |1200 A NL(Mo) | MW-90-1200-
xls A-00-00-
NL(Mo)
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JSS Report Nr.

page or
Table

glass

Temp
(0C)

SIA
(m-1)

solution

material
1

m/w
(g/L)

material
2

m/iw
(9/L)

quantity

exp. code
#

14

28

56

91

182

330

334

365

547

87-01

p4:14

ABS118

90

10

ben

1.67

NL(Na)

ABS118-90-
10-D--
benl.67-
NL(Na)

87-01

p4:14

ABS118

90

10

ben

6.67

NL(Na)

ABS118-90-
10-D--
ben6.67-
NL(Na)

87-01

p4:14

ABS118

90

10

ben

33.3

NL(Na)

ABS118-90-
10-D--
ben33.3-
NL(Na)

87-01

p4:14

ABS118

90

10

ben

133

NL(Na)

ABS118-90-
10-D--ben133-
NL(Na)

88-02

p57

ABS118

90

1100

mgn

33

ben

133

NL(Na)

ABS118-90-
1100-A-
mgn33-
ben133-
NL(Na)

87-01

p4:22

ABS118

90

10

mgn

0.04

NL(Na)

ABS118-90-
10-A-
mgn0.04--
NL(Na)

12

13

87-01

p4:22

ABS118

90

10

mgn

0.4

NL(Na)

ABS118-90-
10-A-mgn0.4--
NL(Na)

10

11

14

87-01

p4:23

ABS118

90

10

mgn*

NL(Na)

ABS118-90-
10-A-mgn*4--
NL(Na)

14

87-01

p4:22

ABS118

90

10

mgn

NL(Na)

ABS118-90-
10-A-mgn4--
NL(Na)

13

11

17

33

40
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (/L) 5 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547

87-01 p4:23 |ABS118| 90 10 A mgn* 40 NL(Na) 1/3‘3;118-926 16 19 »7
-A-mgn*40-
-NL(Na)

87-01 p4:22 |ABS118| 90 10 A mgn 40 NL(Na) 1@5&8-1;9854918:- 5 3 67 82 101 114
NL(Na)

88-02 p55 ABS118| 90 |1320 A mgn 40 NL(Na) | ABS118-90-

1320-A-
mgn4o-- 0.92 134 | 123 | 242

NL(Na)

88-02 p56 ABS118| 90 |1050 A mgn 320 NL(Na) | ABS118-90-

1050-A-
mgn320-- 152 | 1.73

NL(Na)

87-01 p4:ll |ABS118| 90 | 10 |A(pH2.5) NL(NG) | Asstis o o | s
A(PH2.5)-
-NL(Na)

87-01 p4:11 [ABS118| 90 10 |A(pH5.6) NL(Na) 1'35»;8(%)1;35_960)- 430 | 780
-NL(Na) ' '

87-01 p4:11 |ABS118| 90 10 |A(pHS6.1) NL(Na) 1/35«5(})1:(;910)_-- 280 | 540

-NL(Na)

87-01 p4:ll |ABS118| 90 | 10 |A(pH8.2) NL(NG) | Asstis o 670 | 8.0
-A(pHS.2)-- . .

-NL(Na)

87-01 p4:11 |ABS118| 90 10 | A(pH9 NL(Na) | ABS118-90-
unbf ) 10-A(pH9
' unbf.)---

NL(Na) 6.90 | 9.50




TM-44-18-04/page 46

JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code

Table (00) |(m-1) 1 law! 2 ey P 3 7 | 14 | 28 | 56 | 91 | 182 | 330 | 334 | 365 | 547

87-01 p4:23 |ABS118| 90 10 A feoh 40 NL(Na) 1/?)‘15%186?18- 18 58 99 228 286
- A-feohd0--
NL(Na)

84-01/84-02 p43/p47 |ABS118| 90 10 A NL(Na) Anslilis-go-

NL(Na)

84-02 p47  |ABS118| 90 | 10 A NL(Na) | ABS1e-0-

NL(Na)

-02 ABS11 1 A NL(N ABS118-90-
88-0 p38/p39 S118| 90 0 (Na) 10_(A__; 6.10 950 10
NL(Na

02 ABS11 A NL(Na) | ABS118-90-
88-0 p38/p39 |ABS118| 90 | 50 (Na) | ABSLLG 920 | 10
NL(Na)

88-02 38/p39 |ABS118| 20 | 150 | A NL(Na) | ABS118-%0-
p38ip (Na) | A 1.48 158 | 161 | 2.06
NL(Na)

-02 ABS11 2 A NL(N ABS118-90-
88-0 p39 S118| 90 60 (Na) 881169 320 | 250
NL(Na)

-02 ABS11 11 A NL(N ABS118-90-
880 P39 S118) 90 1100 (Na) | A s 0.55 092 | 0.75 115
NL(Na)

88-02 38 |ABs118| 70 |1100| A NL(Na) | ABS118-70-
P (Na) | A s 0.86 097 | 093 1
NL(Na)

-02 ABS11 11 A NL(N ABS118-50-
880 P38 S8 50 1100 (Na) | A A 0.27 071 | 0.77 0.84
NL(Na)
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JSS Report Nr.

page or
Table

glass

Temp
(0C)

SIA
(m-1)

solution

material
1

m/w
(g/L)

material
2

m/iw
(9/L)

quantity

exp. code
#

14

28

56

91

182

330

334

365

547

87-01

p4:6

ABS118

40

260

NL(Na)

ABS118-40-
260-A--
NL(Na)

0.59

0.32

0.24

0.18

0.25

87-01

p4:6

ABS118

70

50

NL(Na)

ABS118-70-
50-A---
NL(Na)

0.89

2.50

5.30

11

11.50

87-01

p4:6

ABS118

90

260

NL(Na)

ABS118-90-
260-A-—
NL(Na)

0.71

2.70

3.20

2.50

87-01

p4:6

ABS118

90

50

NL(Na)

ABS118-90-
50-A---
NL(Na)

2.10

3.30

9.20

10.40

87-01

p4:6

ABS118

90

10

NL(Na)

ABS118-90-
10-A---
NL(Na)

6.10

9.50

10

87-01

p4:6

ABS118

110

10

NL(Na)

ABS118-110-

10-A--
NL(Na)

9.60

16

21

20

24

87-01

p4:12

JSSA

90

10

ben

2000

NL(Na)

JSSA-90-10-
A--ben2000-
NL(Na)

87-01

p4:14

JSSA

90

10

ben

133

NL(Na)

JSSA-90-10-
D--ben133-
NL(Na)

88-02

p57

JSSA

90

10

mgn

33

ben

133

NL(Na)

JSSA-90-10-
A-mgn33-
ben133-
NL(Na)




JSS Report Nr.

page or
Table

glass

Temp
(0C)

SIA
(m-1)

solution

material

m/w
1 |

material
2

m/iw

quantity

exp. code
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88-02

p57

JSSA

90 | 1100

mgn 33

ben

(9/L)

133

NL(Na)

JSSA-90-

14

28

56

91 | 182

330

334 365

547

87-01

p4:22

JSSA

90 10

mgn 40

NL(Na)

1100-A-
mgn33-
ben133-
NL(Na)

JSSA-90-10-
A-mgn40--

84-01/88-02

p43/p40

JSSA

9 | 10

NL(Na)

NL(Na)

JSSA-90-10-

11

75

88-02

p43

p40

JSSA

JSSA

90 10

NL(Na)

A--NL(Na) | 420

JSSA-90-10-
C---NL(Na)

6.20

7.50

10

13

19

45

90 |1100

NL(Na)

JSSA-90-

10

17

50

88-02

87-01

p40

JSSA

90 | 4000

NL(Na)

NL(Na) | JSSA-90-

4000-A---

1100-A---

1.46

1.46

1.63

p4:

23 | SONeé8

90

10

mgn 40

NL(Na)

NL(Na)

SON68-90-10-

0.63

GLASS_new
Xls

#6

SONG8

90

1200

NL(Na)

A-mgn40--
NL(Na)

SON68-90-

16

58

75

9 | 94

GLASS_new
Xls

#7

SONG68

90

1200 A

NL(Na)

1200-A---
NL(Na)

SON68-90-
1200-A-—-

GLASS_new
Xls

#8

SONG8

90

1200 A

NL(Na)

NL(Na)

SON68-90-

1200-A---

NL(Na)
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (/L) 5 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
GLASS_new #9 SON68 | 90 |1200 A NL(Na) | SON68-90-
s 1200-A---
: NL(Na)
GLASS_new #10 SON68 | 90 |1200 A NL(Na) | SON68-90-
s 1200-A-—
: NL(Na)
87-01 p4:24 | SON68 | 90 10 | A(pH9) mgn 40 NL(Na) [SON€8-90-10-
s 9 16 21 | 32
NL(Na)
87-01 4:24 SON68 | 90 10 | A(pH9 mgn 4 NL(Na) [SON&8-90-10-
p (PH9) 9 (Na) A(pH9)-mgn4- 1 11 7 3
-NL(Na)
87-01 pd:24 | SON68| 90 | 10 | A(pH9) | feoh 40 NL(Na) |SON6g-90-10-
by 9 28 79 | 148
NL(Na)
g : SON68-90-10-
87-01 p4:24 | SON68| 90 | 10 | A(pHY) | feoh 4 NL(Na) SONGE-90-10- L 1
-NL(Na)
. MW-110-10-
88-02 p65 MW | 110 | 10 A NL(Na) AN sy 31 64.40
88-02 p65 MW | 110 | 10 A NL(Na) '\/ﬂWNlt((JNlaU) 27.49 56.10
88-02 p64 MW | 9 | 10 | A NL(Na) | M0 8.76 31.25 81.15 | 82.65
88-02 p64 MW 90 10 A NL(Na) MW,'\,Q,?’,%O'A'
TN 5.66 27.49 63.66
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 00 |(m-1) 1 (/L) 5 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
: MW-70-10-A-
88-02 p63 MwW 70 10 A NL(Na) “NL(Na) 5.79 3.57
y MW-70-10-A-
88-02 p63 MW | 70 | 10 A NL(Na) ity 6.86
; MW-110-
88-02 P67 MW | 110 {1320 A NL(Na) | Mwilo- 6.04 6
NL(Na)
y MW-90-1320-
88-02 pes | MW | 90 |1320 A NL(Na) | M ey 3.70 5.45 6.68 | 6.38
; MW-90-1320-
88-02 p66 MW 90 |1320 A NL(Na) A NL(Na) 3.14 506 | 495 | 532
y MW-70-1320-
88-02 p65 MW 70 |1320 A NL(Na) AL (Ne) 281 2.83
87-01 4:19 |ABS118| 90 10 D ben 1.67 WL ABS118-90-
P 10D~ 13 24 30 | 31
ben1.67-WL
87-01 4:19 |ABS118| 90 10 D ben 6.67 WL ABS118-90-
P 10D~ 10 30 32 | 37
ben6.67-WL
87-01 4:19 |ABS118| 90 10 D ben 333 | WL | ABS118-90-
P 10D~ 7.10 16 28 | 30
ben33.3-WL
87-01 4:19 |ABS118| 90 10 D ben 133 WL ABS118-90-
P 10-D--ben133- 3.60 5.30 7.40 | 9.50
wL
JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code 3 7 14 28 56 91 182 330 334 365 | 547
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Table (0C) |(m-1) 1 (g/L) 2 (g/L) #

88-02 p4:19 |ABS118| 90 |1100 A mgn 33 ben 133 WL A?il)éﬁio-
mgn33-
ben133-WL

87-01 419 |ABs118| 90 | 10 A 0.04 WL | ABS118-90-
p mgn 10-A- 550 5 7 9 10
mgn0.04--WL

87-01 419 |ABs118| 90 | 10 A mgn | 0.4 WL | ABS118-90-
p 9 10-A-mgno.4-- 450 5 650 | 7.50 8 11
WL

] . * ABS118-90-
87-01 p4:19 |ABS118| 90 10 A mgn 4 WL o 4 650 ;
WL

87-01 419 |ABS118| 90 | 10 | A mgn | 4 WL | ABS118-90-
p 9 10-A-mgnd-- 450 11.50 12 | 1350 20
WL

- . * ABS118-90-
87-01 p4:19 |ABS118| 90 10 A mgn 40 WL 10-A mgned0- ; 950 1
-WL

87-01 4:19 |ABS118| 90 10 A mgn 40 WL | ABS118-90-
P 9 10-A-mgn40-- 3.50 26.75 54.50 | 63.50 86 194
wL

88-02 p55 ABS118| 90 |1320 A mgn 40 WL A?gééigo-
mgn40--WL

88-02 p55 ABS118| 90 | 1050 A mgn 320 WL A?géégio-

mgn320--WL
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code

Table (00) |(m-1) 1 law! 2 ey P 3 7 | 14 | 28 | 56 | 91 | 182 | 330 | 334 | 365 | 547

87-01 p56 ABS118| 90 10 |A(pH2.5) WL ABS118-90-
10-A(pH2.5)-- 2.60 | 2.40
-WL

87-01 57 ABS118| 90 10 |A(pH5.6 WL | ABS118-90-
p (p ) 10-A(pH5.6)-- 5.75 | 5.55
WL

87-01 58 ABS118| 90 10 |A(pH6.1 WL ABS118-90-
p (pH6.1) 10-A(pH6.1)- 6.20 6
WL

87-01 59 ABS118| 90 10 |A(pHS8.2 WL | ABS118-90-
P (p ) 10-A(pH8.2)-- 8.35 | 7.95
-WL

87-01 60 |ABS118| 90 | 10 | A(pHY WL | ABS118-90-
P ur(1%f) 10-A(pHO 9 | 920
: unbf.)-—-WL

87-01 4:19 |ABs118| 90 | 10 A feoh | 40 WL | ABS118-90-
P 10-A-feohd0-- 7.50 19.50 56 | 97.50 178 | 279
WL

84-01/84-02 p43/pd7 |ABS118| 90 10 A WL | ABS118-90-
10-A---WL

84-02 pd7  |ABS118| 90 | 10 A WL | ABS118-90-
10-A---WL

88-02 p38/p39 |ABS118| 90 10 A WL ABS118-90-
10-A---WL

88-02 p38/p39 |ABS118| 90 50 A WL | ABS118-90-
50-A---WL

88-02 p38/p39 |ABS118| 90 | 150 A WL | ABS118-90-
150-A---WL
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table (0C) |(m-1) 1 (@/L) 5 /L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
88-02 p39 ABS118| 90 | 260 A WL | ABS118-90-
260-A---WL
88-02 ABS118| 90 |1100 A WL | ABS118-90-
1100-A---WL
88-02 p38 ABS118| 70 |1100 A WL | ABS118-70-
1100-A---WL
88-02 p38 ABS118| 50 |1100 A WL | ABS118-50-
1100-A---WL
- : ABS118-40-
87-01 p4:6 ABS118| 40 | 260 A WL et 0.63 0.31 161 | 1.25 1.18
87-01 p4:6 |ABS118| 70 50 A WL /‘;'35;18\'/63 210 1.30 230 | 4.70 510
| . ABS118-90-
87-01 p4:6 |ABS118| 90 | 260 A WL A 0.96 0.85 1.80 | 150
- . ABS118-90-
87-01 p4:6 |ABS118| 90 50 A WL AL 2 1.90 430 | 4.90
| . ABS118-90-
87-01 p4:6  |ABS118| 90 10 A WL ooy 4.70 6.50 8.80
87-01 p4:6 |ABS118| 110 | 10 A WL Aﬁfﬁf%’vlvlf’ 580 | 6.60 10.90 12.60 | 11.70 13
87-01 4:12 JSSA 90 10 A b 2000 | WL | JSSA-80-10-
P en A-ben2000- 22 22 39 | 040
WL
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table (0C) |(m-1) 1 (Q/L) 2 (@/L) # 3 7 14 28 56 91 182 | 330 334 365 | 547
87-01 p4:14 JSSA | 90 10 D ben 133 WL | JSSA-90-10-
D--ben133- 4.80 17 27 65
WL
7-01 4:17 A 1 A 1 WL JSSA-90-10-
87-0 p JSS 90 0 mgn 33 ben 33 oo, 650 ” 24 197
ben133-WL
88-02 p57 JSSA | 90 |1100 A mgn 33 ben 133 WL 31515(;(*)-_52-
mgn33-
ben133-WL
87-01 p4:19 JSSA | 90 10 A mgn 40 WL :Snfg]fglv?”_ 75 9.5 215 | 375
84-01/88-02 p4:19 JSSA | 90 10 A WL Jsiﬁ:%‘\]/’l_lo' 3.4 4.6 5.8 6.9 8 10
84-01 p4:20 JSSA 90 10 C WL Jsscf-x_-_s\al?l-l_lo- 22 21 34 6.7 75 12
88-02 JSSA 90 |1100 A WL JSSA-90-
1100-A---WL
88-02 p4:19 JSSA | 90 |4000 A WL JSSA-90-
4000-A-—-WL
87-01 p4:19 | SON68 | 90 10 A mgn 40 WL 20[7’:';:480\}\2_ 3 145 545 | 615 73 81
GLASS_new #6 SON68 | 90 |1200 A WL SON68-90-
xls 1200-A---WL
GLASS_new #7 SON68 | 90 |1200 A WL SON68-90-
Xls 1200-A---WL
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Toble 00) |(m1) 1 L) 5 L) u 3 7 14 28 56 91 | 182 | 330 | 334 | 365 | 547
GLASS_new #8 SON68 | 90 |[1200| A WL | SONG8-90-
xls 1200-A---WL
GLASS_new #9 SON68 | 90 [1200| A WL | SONG8-90-
xls 1200-A---WL
GLASS_new #10 |SON68| 90 |[1200| A WL | SONG8-90-
xls 1200-A---WL
87-01 4:19 | SON68| 90 | 10 | A(pH9 mgn 40 WL |SON68-90-10-
p (PH9) | mg AEHO)- 7.50 16 18 | 385
mgn40--WL
87-01 4:19 | SON68| 90 | 10 | A(pH9 4 WL |SON68-90-10-
p (pHO) mgn A(pH9)-mgn4- 7 10.5 105 16
-WL
87-01 4:19 | SON68| 90 | 10 | A(pH9 feoh 40 WL  |SON68-90-10-
p (PHO) | feo AEH9)- 10 26.5 78 | 1565
feoh40--wL
87-01 4:19 | SON68| 90 | 10 | A(pH9 feoh 4 WL |SON68-90-10-
p (PH9) A(HO) feohd- 10.50 23.50 4550 | 545
-WL
88-02 p65 MW | 110 | 10 A WL | MA-O-10- 1455 23.1
88-02 p65 MW | 110 | 10 A WL M"X_’_l_%,(dfo’ 15.02 21.74
88-02 p64 MW | 90 | 10 | A WL | MW-S0-10-A- 6.46 16.95 329 | 388
88-02 p64 MW | 90 | 10 A WL [MW-9010-A 9.69 13.42 25.01
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JSS Report Nr.| pageor | glass |Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (/L) 5 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
88-02 p63 MW 70 10 A WL MW:?\?\;I{O'A' 6.96 1.49
88-02 p63 MW 70 10 A WL MW:?\%O-A- 4.48
88-02 p67 MW 110 | 1320 A WL MW-110-
1320-A---WL
88-02 P66 MW | 90 |1320| A WL [ MW-90 1320- 118 0.56 202 | 273
88-02 p66 MW 90 |[1320 A WL MV\KQ_E)\-/&ﬁZO— 0.99 136 | 1.39 | 0.75
88-02 p65 MW 70 |1320 A WL MV‘Z\'Z?\;\}EZO' 1.38 1.38 4.34
GLASS_new #1 MW 90 | 1200 A WL | MW-90-1200-
Xls A-WL
GLASS_new #2 MW 90 | 1200 A WL | MW-90-1200-
Xls A-WL
GLASS_new #3 MW 90 | 1200 A WL | MW-90-1200-
Xls AW
GLASS_new #4 MW 90 | 1200 A WL | MW-90-1200-
Xls AW
GLASS_new #5 MW 90 | 1200 A WL | MW-90-1200-
Xls A-WL
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code

Table (0C) |(m-1) 1 (@/L) 2 (/L) # 3 7 14 28 56 91 182 | 330 334 365 | 547

87-01 p4:19 |[ABS118| 90 10 D ben 1.67 pH ABS118-90-
10-D-- 9.15 9.65 10 9.95
benl.67-pH

87-01 419 |ABS118| 90 | 10 D b 6.67 H | ABsiis-0-
p en P 10D 8.65 9.30 9.65 | 9.65
ben6.67-pH

87-01 419 |ABs118| 90 | 10 D b 33.3 H | ABs118-90-
P en P 10D 8.30 8.85 9.30 | 9.30
ben33.3-pH

87-01 p4:19 |ABS118| 90 10 D ben 133 pH ABS118-90-
10-D--ben133-

pH

88-02 p4:19 |ABS118| 90 |1100 A mgn 33 ben 133 pH A??éég;fo-
F——— 8.50 8.60 | 8.40 8.60
ben133-pH

87-01 419 |ABsu8| 90 | 10| A mgn | 0.04 H | ABsise-
P 9 P 10-A- 6.30 7 | 725 88 | 83
mgn0.04--pH

87-01 419 |ABs118| 90 | 10 | A mgn | 0.4 H | ABSsii8--
P 9 PR o Armgno.4- 8.75 6.35 6.20 | 7.20 91 | 87
pH

87-01 4:19 |ABS118| 90 10 A mgn* 4 H ABS118-90-
P g P 10-A-mgn*4-- 6.75 720 | 8.35
pH

87-01 419 |ABS118| 90 | 10 | A mgn | 4 H | ABsiis-co-
P 4 P 10-A-mgnd-- 8.2 6.4 63 | 8 94 | 95
pH
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JSS Report Nr.

page or
Table

glass

Temp
(0C)

SIA
(m-1)

solution

material
1

m/w
(g/L)

material
2

m/iw
(9/L)

quantity

exp. code
#

14

28

56

91

182

330

334

365

547

87-01

p4:19

ABS118

90

10

mgn*

40

pH

ABS118-90-

10-A-mgn*40-

-pH

8.45

8.45

8.8

87-01

p4:19

ABS118

90

10

mgn

40

pH

ABS118-90-

10-A-mgn40--

pH

49

4.8

49

6.2

59

88-02

p55

ABS118

90

1320

mgn

40

pH

ABS118-90-
1320-A-
mgn40--pH

9.45

9.45

9.5

9.45

88-02

p55

ABS118

90

1050

mgn

320

pH

ABS118-90-
1050-A-
mgn320--pH

8.15

8.65

87-01

pd:11

ABS118

90

10

A(pH2.5)

pH

ABS118-90-

10-A(pH2.5)-

00--pH

2.60

24

87-01

p4:11

ABS118

90

10

A(pH5.6)

pH

ABS118-90-

10-A(pHS.6)-

00--pH

5.75

5.55

87-01

pd:11

ABS118

90

10

A(pH6.1)

pH

ABS118-90-

10-A(pH6.1)-

00--pH

6.20

87-01

pd:11

ABS118

90

10

A(pH8.2)

pH

ABS118-90-

10-A(pH8.2)--

-pH

8.35

7.95

87-01

p4:11

ABS118

90

10

A(pH9
unbf.)

pH

ABS118-90-
10-A(pH9
unbf.)---pH

9.2

87-01

p4:19

ABS118

90

10

feoh

40

pH

ABS118-90-

10-A-feoh40--

pH

7.3

7.7

7.65

7.95

9.3

8.8
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JSS Report Nr. p_la_lggl(ér glass T(Sgp (;/-Al) solution mat;:rial (rg//tv) matgrial (rg//l\iv) quantity exp.#::ode 7 14 28 56 91 182 | 330 334 365 | 547

84-01/84-02 p43/p4d7 |ABS118| 90 10 A pH Al?fi}_g_fﬁ' 8
84-02 p47  |ABS118| 90 | 10 A PH | ABSLLE-0 91
88-02 p38/p39 |ABS118| 90 | 10 A pH | ABStia-20- 9.40 9.2 9
88-02 p38/p39 [ABS118| 90 | 50 | A PH | ABstisa0- 91 | 9
88-02 p38/p39 |ABS118| 90 | 150 | A PH A 8.9 89 | 86 | 88 8.8
88-02 p39 |ABS118| 90 | 260 A pH ’;6305_11_*?:33' 8.9 8.7
88-02 p39  |ABS118| 90 [1100| A PH | ABSLs-o0 9.2 92 | 88 8.8
88-02 p38 |ABS118| 70 [1100| A PH | ABsus-To. 9.4 93 | 91 9
88-02 p38  |ABS118| 50 |1100| A PH | ABSLLES0 9 91 | 93 93
87-01 p4:6 |ABS118| 40 | 260 A pH éeBoS-lAlf::g 7.2 75 7.3 6.9 7.3
87-01 p4:6 |ABS118| 70 | 50 A pH /*5%5/118’37& 8.2 8.1 8.8 8.8 9
87-01 p4:6  |ABS118| 90 | 260 A pH | ABS11E-50- 8.9 89 | 87

260-A---pH
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (Q/L) 2 (@/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
} . ABS118-90-
87-01 p4:6  |ABS118| 90 | 50 A I 7 9.1 9
: . ABS118-90-
87-01 p4:6 |ABS118| 90 10 A pH 10-A—pH 9.4 9.2 9
87-01 p4:6 |ABS118| 110 | 10 A pH | ABSHISLIO- 9.3 8.6 8.8 8.5
-, ._.p N N . "
87-01 p4:12 JSSA | 90 10 A ben 2000 pH | JSSA-90-10-
A--ben2000-
pH
} JSSA-90-10-
87-01 AppS3,p22| JSSA | 90 10 D ben 133 pH O oot 8.4 8.3 8 7.9
88-02 57 JSSA | 90 10 A 33 b 133 H | JSSA-90-10-
p mgn en P A-mgn33- 7 7.2 7.2 7.6
ben133-pH
88-02 p57 JSSA | 90 |1100 A mgn 33 ben 133 pH Jlsls(g-jg-
p——— 8.3 8.2 8.4
ben133-pH
] . JSSA-90-10-
87-01 p4:19 JSSA | 90 10 A mgn 40 pH Amgndo-ph 525 4.90 6.55 | 8.45
84-01/88-02 | p4:19/p40 | JSSA | 90 | 10 A pH JSS/‘AA_:?E#O- 8.4 8.6 9.2 8.9 9 8.6 8.9
84-01 p4:20 | JSSA | 90 | 10 c PH | S| 84 | 88 | 87 | 83 9.2 9
88-02 p40 JSSA | 90 |1100 A pH JSSA-90-
1100-A---pH 9.7 10 10
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JSS Report Nr. p_la_lggl(ér glass 'Egg)p (;/-Al) solution mat;:rial (rg//tv) matgrial (rg//l\iv) quantity exp.ffode 3 7 14 28 56 91 182 | 330 334 365 | 547
88-02 p40 JSSA | 90 |4000| A pH | Jssaso 99
87-01 p4:19 | SON68 | 90 10 A mgn 40 pH i?ggﬁﬁ:;g 5 4.8 4.75 5.2 6.8 71
GLASS new SON68 | 90 |1200| A PH | o 96 | 96 | 96 96 | 96 96 | 96
GLASS. new SON68 | 90 |1200| A PH | ot 96 | 96 | 96 96 | 96 96 | 96
GLAi?S_neW SON68| 90 |1200] A PH | 96 | 96 | 96 96 | 9.6 96 | 96
GLAi?S_new SON68| 90 |1200] A PH | 96 | 96 | 96 96 | 96 96 | 96
GLASS.new SON68 | 90 (1200 A PH 96 | 96 | 96 96 | 96 96 | 96
87-01 pd:19 |SON68| 90 | 10 | A(pH9) | mgn | 40 pH SOIN\?;%;?O' 91 8.95 93 | 9.05
mgn40--pH
87-01 p4:19 | SON68| 90 | 10 | A(pHY) | mgn 4 pH i?p’ﬁ"?zﬁj,?g’ﬁﬁi 9.1 9.1 97 | 9.3
87-01 p4:19 |SON68| 90 | 10 | A(pH9) | feoh | 40 pH SZ%E%%%:;O 8.6 83 8.95 | 8.45
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JSS Report Nr. p_la_lggl(ér glass 'Egg)p (;/-Al) solution mat;:rial (rg//tv) matgrial (rg//l\iv) quantity exp.ffode 3 7 14 28 56 91 182 330 334 365 | 547
87-01 p4:19 SON68 | 90 10 | A(pH9) feoh 4 pH i(()p’}‘—%_-jgc;ﬁg: 91 9.05 95 92
P

88-02 p65 MW | 110 | 10 A pH M\A/i-_}_l;;‘m’ 9.25 9.2

88-02 p65 MW | 110 | 10 A pH MVX"}}F?QN' 95 95

88-02 p64 MW | 90 | 10 A pH MW‘ﬁgj""" 95 9.35 94 | 885
88-02 p64 MW | 90 | 10 A pH MW-_?E;}O-A- 9.05 9.35 9.55

88-02 p63 MW 70 | 10 A pH MW-ZgjO-A- 8.8 8.05

88-02 p63 MW | 70 | 10 A pH MW‘jgjO'A' 9.0

88-02 p67 MW | 110 |1320| A PH | oA 9.4 9.35

88-02 P66 MW | 90 |1320| A pH | MWe0 820 9.65 9.4 895 | 89
88-02 p66 MW | 90 1320 A pH MV\Z?_?;SZU’ 9.8 97 | 98 | 97

88-02 p65 MW 70 | 1320 A pH MV‘EE;SZU' 8.95 9.45
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code

Table (0C) |(m-1) 1 (@/L) 5 /L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
MW-90-1200-

GLA?(?S_neW #1 MwW 90 | 1200 A pH b 96 96 96 96
MW-90-1200-

GLA?(?S_neW #2 MW 90 | 1200 A pH N 96 9.60 96 96
MW-90-1200-

GLA?(?S_neW #3 MW 90 | 1200 A pH N 96 96 96 96
MW-90-1200-

GLA?(?S_neW #4 MW 90 | 1200 A pH pNy 96 96 96 96
MW-90-1200-

GLA?(?S_neW #5 MW 90 | 1200 A pH Ae=ph 96 96 96 96
87-01 p4:14 |ABS118| 90 | 10 D ben | 167 | NL(Si) | ABSLE-%0-
ben1.67-
NL(Si)
87-01 p4:14 |ABS118| 90 | 10 D ben | 6.67 | NL(Si) | ABSLE-%0-
ben6.67-
NL(Si)
87-01 p4:14 |ABS118( 90 10 D ben 33.3 | NL(Si) A315011[§3-90-
ben33.3-
NL(Si)
87-01 p4:14 |ABS118| 90 10 D ben 133 | NL(Si) | ABS118-90-
10-D--ben133-
NL(Si)
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JSS Report Nr.

page or
Table

glass

Temp
(0C)

SIA
(m-1)

solution

material
1

m/w
(g/L)

material
2

m/iw
(9/L)

quantity

exp. code
#

14

28

56

91

182

330

334

365

547

88-02

p57

ABS118

90

1100

mgn

33

ben

133

NL(Si)

ABS118-90-
1100-A-
mgn33-
ben133-

NL(Si)

0.18

0.20

0.18

0.17

87-01

p4:25

ABS118

90

10

mgn

0.04

NL(Si)

ABS118-90-
10-A-
mgn0.04--
NL(Si)

5.41

7.53

13.17

12.23

87-01

p4:25

ABS118

90

10

mgn

0.4

NL(Si)

ABS118-90-

10-A-mgn0.4--

NL(Si)

4.23

4.47

541

7.76

11.76

12.23

87-01

p4:25

ABS118

90

10

mgn*

NL(Si)

ABS118-90-

10-A-mgn*4--

NL(Si)

5.64

9.41

12.94

11.99

87-01

p4:25

ABS118

90

10

mgn

NL(Si)

ABS118-90-
10-A-mgn4--
NL(Si)

3.06

8.23

8.23

11.76

20.23

12.23

87-01

p4:25

ABS118

90

10

mgn*

40

NL(Si)

ABS118-90-

10-A-mgn*40-

-NL(Si)

2.59

7.06

12.70

14.82

87-01

p4:25

ABS118

90

10

mgn

40

NL(Si)

ABS118-90-

10-A-mgn40--

NL(Si)

1.41

23.75

29.87

25.17

35.75

32.46

88-02

p55

ABS118

90

1320

mgn

40

NL(Si)

ABS118-90-
1320-A-
mgn40--

NL(Si)

0.23

0.22

0.23

0.29

88-02

p56

ABS118

90

1050

mgn

320

NL(Si)

ABS118-90-
1050-A-
mgn320--
NL(Si)

0.04

0.04
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code

Table (00) |(m-1) 1 law! 2 ey P 3 7 | 14 | 28 | 56 | 91 | 182 | 330 | 334 | 365 | 547

87-01 p4:11 |ABS118| 90 10 |A(pH2.5) NL(Si) 13115(11:2-95(;- - o
-A(PH2.5)--
-NL(Si)

87-01 p4:11 |[ABS118| 90 10 |A(pH5.6) NL(Si) llgis(tll-?égeo)— 0.45 0.45
“NL(Si) ' '

87-01 pa:1l  |ABS118| 90 | 10 |A(pH6.1) NL(S) | ABsiiso. R
-NL(Si) ‘ '

87-01 p4:11 |[ABS118| 90 10 |A(pH8.2) NL(Si) 1@?&%1:%;920):_ 4 8.3
-NL(Si) ’

87-01 p4:11 |ABS118| 90 10 | A(pH9 NL(Si) | ABS118-90-

10-A(pH9
unbf.) unbf_;’___ 66 | 7.6

NL(Si)

87-01 p4:23 |ABS118| 90 10 A feoh 40 NL(Si) llgis_%elgr']ig:_ 141 26.81 024 L1
NL(Si) ' ' ' ’

84-01/84-02 | p43/pd7 |ABS118| 90 | 10 A STU | NL(Si) | ABS118-90-
10-A--STU- 6.1

NL(Si)

= i ABS118-90-
84-02 pa7 ABS118| 90 10 A EIR | NL(Si) AR, 6.31

NL(Si)

88-02 p38/p39 |ABS118| 90 | 10 A NL(Si) 1@?:%},3’3(‘;) 5 76 8

88-02 p38/p39 |ABS118| 90 50 A NL(Si) sﬁianng(g-i)
o 42 | 41
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code

Table (00) |(m-1) 1 law! 2 ey P 3 7 14 | 28 | 56 | 91 | 182 | 330 | 334 | 365 | 547

88-02 p38/p39 |ABS118| 90 150 A NL(Si) | ABS118-90-
150-A--- 0.84 0.83 | 091 | 1.06

NL(Si)

-02 ABS11 2 A NL(Si) | ABS118-90-
88-0 p39 S118| 90 60 (Si) BS116-9 005 | 04
NL(Si)

88-02 39 |ABs118| 90 |1100| A NL(Si) | ABSL18-%0-
P S | oA 02 026 | 0.23 0.3

NL(Si)

-02 ABS11 7 11 A NL(Si) | ABS118-70-
50 P3? S8 0 % (S0 1100-A--- 0.24 0.25 | 0.23 0.25
NL(Si)

-02 ABS11 11 A NL(Si) | ABS118-50-
880 p38 S118) 50 1100 SOl RSy 0.11 016 | 017 0.18
NL(Si)

- . i ABS118-40-
87-01 p46 |ABS118| 40 |260 | A NL(Si) | ABSts-4 054 054 N -
NL(Si)

87-01 p4:6 |ABS118| 70 50 A NL(Si) 5'3_5/_\5_{1’\‘8;_7(%}) 0.75 21 2.7 4 48

- : i) | ABS118-90-
87-01 p4:6 ABS118| 90 260 A NL(Si) BS116- 078 125 095 | 084
NL(Si)

87-01 pd:6 |ABS118| 90 | 50 A NL(Si) | Assiieo. 145 ) a2 | a1

87-01 p4:6 |ABS118| 90 10 A NL(Si) 1/3'1511’3;_9(%-_)
-A-- i
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JSS Report Nr.| pageor | glass |Temp| S/A |solution
Table

oo Lo mat;:rlal (rg//tv) matgrlal (rg//l\iv) quantity exp.ffode 3 7 14 28 56 91 182 | 330 334 365
10 A

i) | ABS118-110-
NL(S) 10-A-NLs)| 61 75 135 | 135
0 A ben | 2000 | NL(Si) | JSSA-90-10-

A--ben2000-
NL(Si)

87-01 p4:6 |ABS118| 110

547

87-01 p4:12 JSSA | 90

18

87-01 p4:14 JSSA 90 10 D

ben | 133 | NL(Si) | issas0-1o-
D--ben133-
NL(Si)
88-02 p57 JSSA 90 10 mgn 33 ben 133 | NL(Si) Jfﬁ;:géo
ben133- 3.13 441 12.80 | 9.25
NL(Si)

88-02 p57 JSSA | 90 |[1100 A

mgn 33 ben

133 | NL(Si) | JssA-90-
1100-A-
mgn33- 0.21 | 0.18 0.18
ben133-
NL(Si)

87-01 4:25 JSSA 90 10 A mgn 40 NL(Si) | JSSA-90-10-
p 9 (S1) A-mgn40-- 2.37 3.79
NL(Si)

84-01/88-02

13.28 | 22.28
p43/p40 | JSSA | 90

i JSSA-90-10-
10 A NL(Si) L) | 36 | 43 | 73 | 88 10 14
10 C

i) | IsSA-90-10-
NL(SI) | &) 1 | 46 | 68 98 | 144
1100 A NL(Si) | IssA-90-

1100-A---
NL(Si)

84-01 p43 JSSA 90

21

88-02 p40 JSSA 90

0.34 | 0.42
88-02

0.36
4000 A

N |
NL(Si)

p40 JSSA | 90

0.11
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (9/L) 2 (@/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
87-01 p4:23 SON68 | 90 10 A mgn 40 NL(Si) |SON68-90-10-
A-mgn40-- 0.47 11.05 28.69 | 27.99
NL(Si)
GLASS_new #6 SON68 | 90 |1200 A NL(Si) | SON68-90-
xls S 1200-A-— 0.349 0.376 0.405 | 0.343
’ NL(Si)
GLASS #7 SON68 | 90 |1200 A NL(Si) | SON68-90-
xls_new S | oo 0.342 0.370 0.398 | 0.335
' NL(Si)
GLASS #8 SON68 | 90 |1200 A NL(Si) | SONég-90-
xls_new (S0 1200-A--- 0.344 0.377 0.402 | 0.341
' NL(Si)
GLASS ne #9 SON68 | 90 | 1200 A NL(Si) | SON68-90-
s S 0338 0.364 0397 | 0.339
’ NL(Si)
GLASS #10 SON68 | 90 |1200 A NL(Si) | SON68-90-
Xls_neW CON A 0.338 0.365 0.394 | 0.333
' NL(Si)
87-01 p4:25 | SON68 | 90 10 | A(pH9) mgn 40 NL(Si) SO/’\\‘(GBA%g-lO-
monto.. 2.59 7.06 12.70 | 14.82
NL(Si)
7-01 4:2 N 1 A(pH 4 NL(Si) |SON68-90-10-
oo pa:25 SONGs| 90 0 (PH9) mon (S0 A(pH9)-mgn4- 5.64 941 12,94 | 11.99
-NL(Si)
87-01 p4:25 | SON68 | 90 10 | A(pH9) | feoh 40 NL(Si) 302238'-499?10-
feohdo.- 0.47 0.47 1.88 | 1.88
NL(Si)
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table (0C) |(m-1) 1 (@/L) 2 (/L) # 3 7 14 28 56 91 182 330 334 365 | 547
87-01 p4:25 |SON6S| 90 | 10 | A(pHY) | feoh 4 NL(Si) |SONss-90-10-
A(pH9)-feoh4- 0.94 1.65 517 | 6.59
-NL(Si)
88-02 65 MW 110 10 A EIR | NL(Si) | MW-110-10-
P SOl R 185 22.25
NL(Si)
88-02 65 MW 110 10 A BNFL | NL(Si) | MW-110-10-
p SN R v 15.82 19.9
NL(Si)
¥ i) | Mw-90-10-A-
88-02 p64 MW 90 10 A EIR | NL(Si) iy 6.6 16.1 26.45 | 25.9
¥ i) | Mw-90-10-A-
88-02 p64 MW 90 10 A BNFL | NL(Si) JENFLNLES) 4.925 16.135 21.9
¥ i) | Mw-70-10-A-
88-02 P63 MW | 70 | 10| A EIR | NL(SI) |Mw-0:10 4915 201
¥ i) | Mw-70-10-A-
88-02 P63 MW | 70 | 10| A BNFL | NL(Si) |Mw-r010 5955
-02 7 MW 11 132 A NL(Si MW-110-
88-0 pe 0 1320 G | oA 0.545 0.485
NL(Si)
88-02 66 MW 90 |1320 A EIR | NL(Si) |MW-90-1320-
P SO R 0.37 0.37 038 | 037
NL(Si)
-02 MW 132 A BNFL | NL(Si) |MW-90-1320-
88-0 peb % | 1320 SRR 0.45 05 | 0435/ 045
NL(Si)
N i) | Mw-70-1320-
88-02 p65 MW 70 |1320 A NL(Si) AL 0.375 0.205
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (/L) 5 (/L) 4 7 14 28 56 91 182 | 330 334 365 | 547
i) |Mw-g0-1200-
GLAi?S_neW #1 MwW 90 | 1200 A NL(Si) A NL(SH 061 054 061 | 049
i) | Mw-90-1200-
GLAi?S_neW #2 MW 90 | 1200 A NL(Si) Lo 0.60 0.55 061 | 051
i) | Mw-90-1200-
GLAi?S_neW #3 MW 90 | 1200 A NL(Si) L) 057 0.54 060 | 0.49
i) | Mw-g0-1200-
GLA?(?S_neW #4 MW 90 | 1200 A NL(Si) ANL(S) 034 055 061 | 051
i) | Mw-g0-1200-
GLA?(?S_neW #5 MW 90 | 1200 A NL(Si) A-NL(S) 060 055 061 | 049
87-01 p4:23 |ABS118| 90 10 A feoh 40 C(Si) | ABS118-90- 1.07E- 2.03E- 1.78E- 1.07E-
10-A-feoh40--
C(Si 04 03 05 04
(Si)
84-01/84-02 p43/p47 |ABS118| 90 10 A STU | C(Si) | ABSL18-9- 4.62E-
10-A--STU-
C(Si) 04
84-02 p47 ABS118| 90 10 A EIR C(Si) | ABS118-90- 4.78E-
10-A—-EIR-
C(si) 04
88-02 p38/p39 |ABS118| 90 10 A C(Si) | ABS118-90- 3.78E- 5.75E- 6.06E-
10-A--C(SH 04 04 04
88-02 p38/p39 |ABS118| 90 50 A C(Si) | ABS118-90-
50-A---C(Si) 1.59E- | 1.46E-
03 04
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JSS Report Nr.| pageor | glass | Temp| S/A |solution | material | m/w | material | m/w |quantity| exp. code
Table 0C) |(m-1) 1 (/L) 5 (/L) 4 7 14 28 56 91 182 | 330 334 365 | 547
88-02 p38/p39 |ABS118| 90 150 A C(Si) | ABS118-90- 9.54E- 9.42E- | 1.03E- | 1.20E-
150-A—C(S)) 04 04 | 03 | 03
88-02 p39 |ABS118| 90 | 260 A C(Si) | ABS118-90- 1.87E- | 1.65E-
260-A---C(Si) 03 03
88-02 p39 |ABS118| 90 |1100 A C(Si) Afl%tli% 1.67E- 2.16E- | 1.92E- 2.50E-
(si) 03 03 03 03
88-02 p38 |ABS118| 70 |1100 A C(Si) Aﬁ%tlim 2E-03 2.08E- | 1.92E- 2.08E-
C(Si) 03 03 03
88-02 p38 |ABS118| 50 |1100 A C(Si) Aﬁ%tlim 9.16E- 1.33E- | 1.42E- 1.50E-
c(si) 04 03 03 03
87-01 p4:6 ABS118| 40 260 A C(Si) | ABS118-40- 1.65E- 6.69E- 1.18E- | 5.31E- 7.48E-
260-A-—C(SD 03 04 04 | 04 04
87-01 p4:6 ABS118| 70 50 A C(Si) | ABS118-70- 2.84E- 7.95E- 1.02E- | 1.51E- 1.71E-
30-A--C(SD 04 04 03 | 03 04
87-01 p4:6 ABS118| 90 260 A C(Si) | ABS118-90- 1.54E- 2.46E- 1.87E- | 1.65E-
260-A—-C(Si) 03 03 03 | 03
87-01 p4:6 ABS118| 90 50 A C(Si) | ABS118-90- 5.49E- 7.57E- 1.59E- | 1.55E-
S0-A~C(S) 04 04 03 | 03
87-01 p4:6 |ABS118| 90 10 A C(Si) | ABS118-90-
10-A---C(Si) 3.78E- 5.75E- 6.06E-
04 04 04
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Table 0C) |(m-1) 1 (/L) 5 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547

87-01 p4:6 ABS118| 110 10 A C(Si) |ABS118-110- | 4 62E- | 5.68E- 8.70E- 1.02E- | 1.02E- 1.36E-
WA=CE) | 04 | 04 04 03 | 03 03

87-01 p4:12 JSSA | 90 10 A ben 2000 | C(Si) | ISSA-90-10-

A--ben2000-
C(Si)

87-01 p4:14 | JSSA | 90 | 10 D ben 133 | C(Si) | JssA-<o-10-
D--ben133-
C(Si)

88-02 p57 JSSA | 90 10 A mgn 33 ben 133 | C(Si) JSAS_/;@:;?- 2.35E- 3.31E- 9.61E- | 6.94E-
ben13g-C(Si) 04 04 04 04

. i JSSA-90-

88-02 p57 JSSA 90 | 1100 A mgn 33 ben 133 | C(Si) o 1.71E- | 1.50E- 1.50E-
mgn33- 03 03 03
ben133-C(Si)

87-01 p4:25 JSSA 90 10 A mgn 40 C(Si) JiSA-9a-30- 1.78E- 2.85E- 9.97E- | 1.67E-

P 04 04 04 | 03
(Si)
84-01/88-02 p43/p40 | JSSA 90 10 A C(Si) | JSSA-90-10- | 2 70E- | 3.23E-|5.48E-|6.61E- 7.51E- | 1.05E- 1.58E-
ACE) | 04 | 04 | 04 | 04 04 | 03 03
84-01 p43 JSSA 90 10 C C(Si) | JSSA-90-10- 7.51E-|3.45E- | 5.11E- 7.36E- | 1.08E-
C—Cs) 05 | 04 | 04 04 | 03

88-02 p40 JSSA | 90 |1100 A C(Si) ﬁg{’;:o 2.81E- | 3.47E- 2.97E-
c(si) 03 03 03

88-02 p40 JSSA | 90 |4000 A C(Si) | JIssA-90- 3.30E-

4000-A---
C(Si) 03
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Table (0C) |(m-1) 1 (@v| 2 |@y # o128 ) %6 ) 91 182 ) 330
87-01 p4:23 SON68 | 90 10 A mgn 40 C(Si) S%Neg'iod_l_o' 3.56E- 8.37E- 2.17E- | 2.12E-
e 05 04 03 | 03
GLASS_new #6 SON68 | 90 |1200 A C(Si) 5102555;90- 3.17E- 3.43E- 3.70E-| 3.10E-
Xls C(éi)_“ 03 03 03 03
GLASS_new #7 SON68 | 90 |1200 A C(Si) 512’8‘(;3?&90- 3.11E- 3.37E- 3.63E-| 3.03E-
Xls oS 03 03 03 03
GLASS_new #8 SON68 | 90 |1200 A C(Si) 5102%3%;90' 3.13E- 3.43E- 3.67E-| 3.08E-
Xls C(éi)"- 03 03 03 03
GLASS_new #9 SON68 | 90 |1200 A C(Si) 512%55;90- 3.07E- 3.32E- 3.63E-| 3.08E-
Xls C(éi)_“ 03 03 03 03
GLASS_new #10 SON68 | 90 |1200 A C(Si) 312’8‘5{290' 3.08E- 3.32E- 3.60E-| 3.02E-
Xls i 03 03 03 | 03
87-01 p4:25 | SON68 | 90 10 | A(pH9) mgn 40 C(Si) 50/’\\‘(6;%‘;:10' 1.96E- 5.34E- 9.61E- | 1.12E-
mgn40--C(Si) 04 04 04 03
87-01 p4:25 |SON68| 90 | 10 | A(pH9) | mgn 4 C(Si) io’ﬁfgg'_?g’ﬁgz 4.27E- 7.12E- 9.79E- | 9.08E-
i 04 04 04 | 04
87-01 p4:25 | SON68 | 90 10 | A(pH9) feoh 40 C(Si) 502(65'499(;110' 3.56E- 3.56E- 1.42E-| 1.42E-
feohd0--C(Si) 05 05 04 04
87-01 p4:25 | SON68 | 90 10 | A(pH9) feoh 4 C(Si) |SONE8-90-10- 7.12E- 1.25E- 3.92E- | 4.98E-
BRSO 05 04 04 | 04

-C(Si)
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Table 0C) |(m-1) 1 (/L) 5 (/L) 4 3 7 14 28 56 91 182 | 330 334 365 | 547
88-02 p65 MwW 110 10 A EIR C(Si) | Mw-110-10- 1.42E- 1.71E-
A--EIR-C(Si) 03 03
88-02 p65 MW | 110 | 10 A BNFL| C(Si) |Mw-110-10- 1.22E- 1 53E-
A--BNFL-
C(Si) 03 03
88-02 p64 MW 90 10 A EIR C(Si) |MW-90-10-A- 5.07E- 1.24E- 2.03E- | 1.99E-
EIR-CS) 04 03 03 | 03
88-02 p64 MW | 90 | 10 A BNFL| C(Si) |Mw-0-10-A- 3.79E- 1.24E- 1.68E-
-BNFL-C(Si) 04 03 03
88-02 p63 MW | 70 | 10 A EIR | C(Si) |Mw-70-10-A- 3.78E- 1.55E-
-EIR-C(Si) 04 04
88-02 p63 MW 70 10 A BNFL| C(Si) |MW-70-10-A- 4.04E-
-BNFL-C(Si) 04
88-02 p67 MW 110 | 1320 A C(Si) MW-110- 5.53E- 4.92E-
1320-A---
i) 03 03
88-02 p66 MW 90 | 1320 A EIR C(Si) |Mw-90-1320- 3.76E- 3.76E- 3.86E- | 3.76E-
A-EIR-C(S) 03 03 03 | 03
88-02 p66 MW 90 (1320 A BNFL| C(Si) |MW-90-1320- 4.57E- 5.07E- | 4.42E- | 4.57E-
A--BNFL-
c(si) 03 03 03 03
88-02 p65 MW 70 |1320 A C(Si) |MWw-70-1320-
A---C(Si) 3.81E- 2.08E-
03 03
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Toble 00) |(m1) P R B L) 4 3 7 14 | 28 | 56 | 91 | 182 | 330 | 334 | 365 | 547
GLASS_new #1 MwW 90 | 1200 A C(Si) |Mw-80-1200- 5.66E- 5.06E- 5.59E-| 4.70E-
Xls A=C(SD 03 03 03 | 03
GLASS_new #2 MW 90 | 1200 A C(Si) |Mw-80-1200- 5.55E- 5.13E- 5.63E-| 4.81E-
Xls A-CEY 03 03 03 | 03
GLASS_new #3 MW 90 | 1200 A C(Si) |Mw-80-1200- 5.31E- 5.06E- 5.48E-| 4.63E-
Xls A—CSD 03 03 03 | 03
GLASS_new #4 MW 90 | 1200 A C(Si) |Mw-80-1200- 3.13E- 4 .84E- 5.38E-| 4.52E-
Xls A—CSD 03 03 03 | 03
GLASS_new #5 MW | 90 |1200| A C(Si) |Mw-90-1200- 5.55E- 5.16E- 5.63E-| 4.63E-
Xls A-CEY 03 03 03 | 03
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