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Appendix A

- Authors: Moore

- Discovery date: 1864

- Town of origin: ILE AVE.

Chemical properties
- Chemical class: PH@S
- Subclass: Hydrg nadates without foreign

anion.

- Chemical formula;

Crystallographical propertie

Crystalline system:

- a 583

- b:15.19 -l"}‘
- ¢ 6.26

- Beta: 116.47

2 Foﬂ%mwmw gInN3
°pt'°a'p@'1mﬁﬂﬂ‘§fmm’1’mmﬁﬂ

- Optical and misc. Properties: Transparent — Translucide

- Refractive index: from 1.53 to 1.55

- Axial angel 2V: 86 °



Physical properties

Morphology: PRISMATIQUE; TABULAIRE; FOLIE; TERREUX;

PULVERULENT; MASSIF; RENIFORME; FEUILLETE; EFFLORESCENCE;

LAMELLAIRE; ACICULAIRE; NODULAIRE.
Hardness: 2.50
Density: from 2.32 to 2.33

Color: Colorless; Yellow; Ivory; yellowish white

Luster: Vitreous, Nacre
Streak: White
Cleavage: OUI/

AULINENINYINS
ARIAATAUNNINGIAY
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Appendix B
Monetite
History

- Authors: SHEPARD
- Discovery date: 1882

- Town of origin: ILES _Ox

- Subclass: Anhy fes, arseniates, vanadates without foreign

Crystallographical properties
- Crystalline e
- a:6.98 .o
- b:8.57

- ¢:6.63

- Aphs ﬁgumwamwmm

- Beta: 91%0

ﬂeﬁ’}ﬂbﬂﬂ‘iﬂd UNIAINYAY

Z Formula units per unit cell: 4

Optical properties
- Optical and misc. properties: Fragile: cassant — Transparent — Translucide
- Refractive index: From 1.58 to 1.64
- Axial angel 2V: MODERE A LARGE

87
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Physical properties

Morphology: AGGREGATE; MASSIF; RHOMBOEDRIQUE; STALACTITIQUE;
CROUTE

Hardness: 3.50

Density: From 2.92 to 2.93

* Color: Colorless; white; pale yellow; yellowish; pale yellowish white

Luster: Vitreous

Streak: White
Break: Irregular

Cleavage: OUI

AULINENINYINg
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Appendix C

Reference Electrode

The Ag/AQCI Reference Electrodel46]

The silver/silver chloride or Ag/AgCl reference electrode is many
is easily and cheaply prepared. It is

"SSCE" (Silver/Silver Chloride

YNNI

», Heat shitk o,

IN29818¢

quﬂiw;
AR1AINTE

Vycor

Figure Silver/Silver Chloride reference electrode.

The above figure shows an easily constructed Ag/AgClI reference electrode. The
body of the electrode is made from 4-mm glass tube. Vycor® porous glass is available
in 4-mm diameter rod and serves as the ionicly conducting electrical pathway between

the inside of the reference electrode and the bulk of your cell. It has low electrical
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resistance (under 10 k-ohm for the common filling solutions) and a modest leak rate. The
electrical resistance of the reference electrode ‘frit' is an important factor in determining
the stability and speed of the potentiostat in actual use. The leak rate may be important
because of possible contamination of the solution by the reference electrode filling

solution and vice versa.

hed to the glass tube by ‘heat shrink’

Teflon tubing. The heat-shrink tubing %h with the end of the Vycor frit to

N
prevent trapping any air bubbles: ap @ co@

The Vycor® frit (about 1/8" long) i

‘made out of scrap Teflon or

plastic cap or protector should be snug, but easily

removable for replenishin

Filling solution

A variety of filling solution gan be,usad: o' mc mmonly used are saturated
KCl or 3.5 M-KCI. KCI has an u ailn‘ﬁ and form a crusty layer of solid
KCI where the solution is exposed ‘tgj@g erchlorate electrolytes are to be studied,
KCIO, may precipitate in-the £ e frit, and for these : £ ctrolytes NaCl (either

S routinely uses NaCl filled

electrodes, but has used Li€

fa LY
Saturated sﬂtM%JKg onﬂ Ile?:aﬂﬂtajeaagwe concentration is
Y 0 14T PN (1)
evaporatioraﬂ Ver, solid sa eninto an i net block’ h may lead

to ahigh impedance electrode. A “nearly saturated” solution (3.5M KCI or 3M NaCl) can

in special instances.

change concentration due to evaporation.

Enemies of the Ag/AgCI electrodes
® Light. UV light decomposes AgClI to give silver(0) which gives the electrode a black
appearance. Normal lab fluorescent lights are OK, but don't store electrodes near

the window.
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® Base. Ag,0 or AgOH will form if the [OH] is on the order of 0.1 M and the electrode
potential will be a mixed Ag/AgCI/Ag,0 potential and will depend on the pH. Ag,0
will also form in a pores of the frit used.

® NH, Buffers. NH, will complex silvers and will dissolve AgCI.

® Sulfide. Silver sulfide is quite insoluble.

AULINENINeINg
ARIANTAUUNINGIAY
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Appendix D

The 3-min film gained from MCPM based aqueous electrolyte after soaking in R-SBF for

2, 4, and 8 hours respectively.
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Appendix E

The 5-min film gained from MCPM based aqueous electrolyte after soaking in R-SBF for

2, 4, and 8 hours respectively.
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Appendix F

The 3-min films gained from MCPM based aqueous with ions adding electrolyte after

soaking in R-SBF for 2, 4, and 8 hours respectively.
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Appendix G

The 5-min films gained from MCPM based aqueous with ions adding electrolyte after

soaking in R-SBF for 2, 4, and 8 hours respectively.
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Appendix H

The 3-min films gained from MCPM based 20% V/V ethanol electrolyte after soaking in

R-SBF for 2, 4, and 8 hours respectively.
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Appendix |

The 5-min films gained from MCPM based 20% V/V ethanol electrolyte after soaking in

R-SBF for 2, 4, and 8 hours respectively.




Electrolyte

Appendix J

S pH parameter

MCPM solution= 2.81

DCPD sol

MCPM with lons

Formula |

Formula Il

Formula 11l

MCPM 20% V/V ethanol

- current

2.83 (3 min)

ution=

- current

solution=

- current

solution

- current L

.|!
s

so.mum NENTNYNT

- current = 2.97 (3 min)

amaﬂmmmwmaﬂ

2.62
2.63 (3 min)
2.63 (5 min)

- current

98



99

Appendix K

The chemicals and their purities and amounts to prepare 1000mL of C-SBF, R-SBF, and
R-SBF in this study.

Amount
Reagent Purity C-SBF (From Kim | R-SBF (from Kim R-SBF (in this
et. et.al.) study)
NaCl 99.5 % .036 5.403 g 5.4031g
NaHCO, 99.7% e 03529 36 g 0.7360 g
Na,CO, 99.9 % : 2.0359 g
KCl 99.5 % , 22! 0.2251g
KHPO,83H,0 | 99.0% Bod | ' 0.2381g
MgCL,8H,0 98.0 % g= 0.3112 g
HEPES™ " 99.5 % N N e 11.928 g 11.9281 g
CaCl, 94.0 5 3 ~0.2930g
Na,SO, 99.0 % 072" g 0.0720 g
1M-NaOH . et 5 mL 1.5mL
1 M-HCI - P & - -
TRIS™ 99,0 o 3

The pH parameter of R-SBﬂln this study was 7.42.
AULINYNINYINT
PIAATUAMINYAE

™ HEPES = 2-(4-(2-hydroxyethy-1-piperazinyl)ethane sulfonic acid)
% TRIS = tris-hydroxymethyl aminomethan.
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Appendix L

ASTM D-2197
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Cﬂl[-II») Designation: D 2197 — 98 (Reapproved 2002)
g

INTERNATIONAL

Standard Test Method for
Adhesion of Organic Coatings by Scrape Adhesion’
This standard is issued under the fixed designation D 2197; the number immediately following the designation indicates the year of

original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope .

1.1 This test method covers the determmammdhe- J 4

sion of organic coatings such as paint, varni
when applied to smooth, flat (planar) pane
1.2 The values stated in inch-pound unit

information only.

1.3 This standard does not purport
safety concerns, if any, associated with i
responsibility of the user of this standar
priate safety and health practices and dete
bility of regulatory limitations prior to use

2. Referenced Documents

This method has been approved for use by agencies of the W*ﬂl* /}/

‘&c and Use
Lﬁw perform satisfactorily must adhere to the

substra lich they are applied. This test method has been

found useful in differentiating the degree of adhesion of

coatings to SMS. It is most useful in providing relative

raﬁngs for a series of coated panels exhibiting significant
E dlﬂ’erences in adhesion.

42 Studies perfo?'ned in a laboratory using the loop stylus
“specified in the previous edition showed meaningful adhesion
¢ impossible when loads of 10 to 20 kg were required
the surface of a solvent based coating. The chrome
tylus chattered and skipped across the coating

N ‘ | were obtained when powder coatings were
2.1 ASTM Standards: AN ‘equired more than 10 kg to break the surface.
D 609 Practice for Preparation of Cold-Rolle e'lﬂﬁels T ing under these conditions is not applicable.

for Testing Paint, Varnish, Conversion Coatmgg,‘and
Related Coating Products?

D 823 Practices for Producing Films of Uniformt Tﬂlﬂb'kﬂess Vi £

of Paint, Varnish, and Related Prod_&:ts on Test Panels
D 1005 Test Method for Measure
ness of Organic Coatings Using
D 1186 Test Methods for Nondestruc
Dry-Film Thickness of Nonmagneti
a Ferrous Base?
D 1400 Test Method for Nondestructlve'ﬂ'hbsurement of

Measurement of
oatings Applied to

0L OF DIy-Fiim 1nicKk- i1V
lE.JO“ICWI’S Dl

D 1186, or D 1400.

eamj Scrape Adhesion Tester (Figs. 1 and
g of @ balanced beam to which is secured a
orm for suppdgﬁng weights, and a rod at an angle of 45°
that holds the scraping loop. The rod shall be set so that the
s ng loop contacts test surfaces directly below the weights.

.6-mm) diameter rod, bent into a

Dry Film Thickness of No el
a Nonferrous Metal Base? 1d radius of 0.128 *+0.002 in. (3.25

3. Summary of Test Method U

3.1 The materials
to flat panels, usually
After drying, the adhesion
beneath a rounded stylus or loop that is loaded in mcreasmg

amounts until the coating is removed from the substrate
surface.

etal

! This test method is under the jurisdiction of ASTM Committee DO1 on Paint
and Related Coatings, Materials, and Applications and is the direct responsibility of
Subcommittee D01.23 on Physical Properties of Applied Paint Films. Current
edition approved Feb. 10, 1998. Published October 1998. Originally published as
D 2197 -63 T. Last previous edition D 2197 — 86 (1991)*'.

2 Annual Book of ASTM Standards, Vol 06.01,

5 mm) and hardened to Rockwell HRC 56 to 58, and shall
be a sm finish. The loop q&_g,be either chromium plated,

@ﬁ steel, as agreed upon
odate

lier. These testers are

etallic, and nonmetallic

specimens to 0.5-in. (12-mm) thick and 4 to 16 in. (100 to 400

mm) wide and long; the specimen should be at least Y2-in.
(12-mm) wide.

6. Preparation of Specimens

6.1 Apply the materials under test to panels of the compo-
sition and surface condition on which it is desired to determine
adhesion. The panel material (6.1.1), surface preparation,
thickness, and number of coats shall be specified or agreed

Copyright © ASTM Intemational, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.



FIG. 1 BalaEt:l}m\_ﬁ\Joster

FIG. 2 Balanced Bearn Serape K@nd Mar Tester
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e\ 2 S -
upon by the seller and the purchaser. Apply uniforni coafmgs- /that’ moved away from the operator and the uncoated

and air dry or bake under conditions of hmiidity and tempera-
ture mutually agreeable to the seller and pufchaser-Eithermask
the panel or remove material after application, so that %2 in. (13
mm) at one end of the panel is uncoated. 7| Slig
6.1.1 The surface of the panel must be hgd enough that it
will not be damaged by the scraping loop. If no panel material

is specified, use 0.032-in. (0.8-% cold-rolled#@arbon steel

prepared in accordance with Met!

7. Conditioning and Number o
7.1 Condition the test panels for at least 48 h at 73.5 £3.5%

(23 £2°C) and 50 =5 lati idity, i
environment, or imm&ﬁmﬂaﬁﬁﬁ
otherwise specified or agteed by the seller and the purchaser.
Test at least two replicaﬁespecimens of each material.

8. Procedure

8.1 When using the instrument shown in Fig. 1, level the
base plate of the apparatus and place it so that the weight
holder is toward the operator. This places the beam release on
the operator’s right and allows freedom to move the test
specimen manually under the weighted scraping element
(loop). Adjust the main bearing support so that the beam is
balanced in the horizontal plane when the loop is just touching
the specimen surface.

8.2 Raise the beam and lock it. Wipe the loop with clean
cloth or chamois. Place a test panel on the sliding platform so

n beam support. Place weights on the

MRT e full load is

GG | ]

portion is toward the i
nitial amount that is estimated to be

: par 'ﬂ, ar coating. Carefully lower the beam
ests ofi the uncoated portion of the test specimen
mied, then slowly (1 to 2 s/in.) push the
sliding platform away from the operator for a distance of at
least'd' in. (75 mz_ilf the coating is removed, continue the
€§s
is

aller loads (0.5-kg increments)
d. If the coating is not removed
by the initial scrape, continue the testing, using successively
larger loads«9.5-kg increments) until the coating is removed or

i ' béen applied. Use a new
‘ f ch time a scrape is made.

8.3 When the critical load has been approximately located,
repeat the test five times at each of three loadings: above,
below, and at the load determined in the first trial. Apply the
different loads in random fashion so that all scrapes at one load
are not made in succession or on one panel.

8.3.1 Periodically examine the loop to ensure that the
original smooth surface is intact. If the contacting surface is
worn, reverse the loop. When both sides are worn, replace with
a new loop.

8.4 For each applied load, tabulate the number of times the
coating was removed or adhered. The load where the scrape
results change from mainly adhering to mainly removed,
ignoring the first %2 in. (13 mm) of the scratch if the coating
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48 o 2197

was removed, is the adhesion failure end point.

9. Report

9.1 Report the following information:

9.1.1 Load in kilograms at the adhesion failure end point,
9.1.2 Panel material and surface preparation,

9.1.3 “U” shape loop surface finish,

9.1.4 Dry-film thickness, and

9.1.5 Any deviation from the specified procedure.

10. Precision

10.1 Correlation—This method was developed when corr
lation with other methods of assessing adhesion was ¢

ASTM International takes no position
in this standard. Users of this standard are expre
of infringement of such rights, are entire 0

This standard is subject to revision at aaytime b
if not revised, either reapproved or wit vn. Yol ¢
and should be addressed to ASTM Internatios
responsible technical committee, which you'may alte
make your views known to the ASTM G itte@ on

This standard is copyrighted by ASTM | ati
United States. Individual reprints (singlefor mu
address or at 610-832-9585 (phone), 610-832-9
(www.astm.org). J

established that when materials differing widely in hardness
and adhesion were evaluated by a number of experienced
personnel in several laboratories, the adhesion results obtained
using this method correlated well with those obtained with
several other methods.

10.2 Precision—If sufficient cooperators can be obtained,
an interlaboratory study will be conducted to establish preci-
sion.

10.3 Bias—No information can be provided on the bias of
is test method for measuring adhesion because no material

E ag accepted reference value is available.
1T balanced-beam scrape adhesion tester;
_d g

Wape T—

nection with any item mentioned

."'n‘fv

any such patent rights, and the risk

R st be reviewed every five years and
on of this standard or for additional standards
o'care I consideration at a meeting of the
jpoo ved a fair hearing you should

West Conshohocken, PA 19428-2959,
contacting ASTM at the above
s-mail); or through the ASTM website

J |

7

2
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