MMA Oddy Test Methods; Updated December 2021

Oddy Method A Agsource; | Pbsource; |_. . Water Coupon Sand Paper Coupon Component Lid
Number Cu source; purity purity purity Rinse Method Holder Type O-ring Type Volume Sanding Grit Configuration | Wash Method | Tightening Extra Notes
: ‘dishwasher:
: : : all coupons : : alassware
5 Fine Metal, high  Fine Metals; 2 Aesar, rinsed with :Water-jet cut : 5 ‘triangle fhemical wash, :
20211201_OT » g : " high purity; HPLC acetone Stainless Steel from Viton (black) 0.5 mL lead :3200 grit : .g . : ' ‘4 Nmtorque :
: ‘purity; 99.998+% :99.998% ‘and HPLC ‘Asterisk Inc : : : : ‘configuration  : : :

:99.998%
: iisopropanol

‘only water wash :

;Thermo/AIpha
‘Aesar/Fine

;20191213_B_OT Wetals, high

ne Metals;
199.998%

‘purity: 99.998+% :

;Thermo/AIpha
‘Aesar/Fine

220190606_OT Metals, high

ne Metals;
99.998%

‘purity: 99.998+% :

;Thermo/AIpha
‘Aesar/Fine

;20190425_OT Metals, high

;Thermo/AIpha
‘Aesar/Fine

20190321 0T_a i ieh

;Alfa Aesar, high
;20190318—0T—b ‘purity: 99.998%

;Alfa Aesar, high
20190318 0T.2 ity 99.998%

‘Alfa Aesar, hig
‘purity: 99.998%;
‘sourced from Fin
‘Metals — smooth
‘non-striated
‘surface with
‘occasionally
“problematic
‘spotting’
iimpurities on
surface. Fine
‘Metals is
isupplying Alfa
‘Aesar and either
‘source will work.

20190226 _0T_1

‘Alfa Aesar, high
‘purity: 99.998%,
‘sourced from Fin
‘Metals — smooth
‘non-striated
isurface with
‘problematic
‘spotting’
iimpurities on
‘surface

20190226_0T

éAIfa Aesar, high
‘purity: 99.998%

20190130_0T

EAIfa Aesar, high

§2019°115 ‘purity: 99.998%

20181203 _C_OT NA

purity: 99.998+%

Fine Metals;
99.998%

purity: 99.998+%

Fine Metals;
.998%

‘Fine Metals;
:99.998%

ne Metals;

99.998%

: ine Metals;
.998%

ne Metals;
99.998%

‘Fine Metals;
199.998%

INA

all coupons

;Alfa Aesar, ;rinsed with

‘high purity;  HPLC acetone
99.998% ‘and HPLC
: iisopropanol

: all coupons
‘Alfa Aesar, ‘rinsed with
‘high purity:
99.998+%  and HPLC

‘isopropanol

all coupons

EAIfa Aesar, rinsed with

‘high purity: HPLC acetone
99.998+%  ‘and HPLC
: iisopropanol

all coupons

EAIfa Aesar, ‘rinsed with

;high purity: ;HPLC acetone
99.998+%  iand HPLC
: iisopropanol

:all coupons

;Alfa Aesar, rinsed with

‘high purity: HPLC acetone
199.998% ‘and HPLC
: iisopropanol

:all coupons

;Alfa Aesar, ‘rinsed with

‘high purity: HPLC acetone
©99.998%  and HPLC
H isopropanol

all coupons

;Alfa Aesar, rinsed with

‘high purity:  HPLC acetone
99.998% iand HPLC
: ‘isopropanol

all coupons

EAIfa Aesar, ‘rinsed with

;high purity: ;HPLC acetone
199.998% ‘and HPLC
: iisopropanol

all coupons

EAIfa Aesar, ‘rinsed with

;high purity: ;HPLC acetone
199.998% ‘and HPLC
: iisopropanol

all coupons

;Alfa Aesar, ‘rinsed with

‘high purity: HPLC acetone
99.998%  ‘and HPLC

: isopropanol
INA INA

‘HPLC acetone

none viton (black)

Stainless steel holder:
(SS type 304). Laser
‘cut by Jerry Luiat
‘Printaworld. 0.4mm :
‘thick with
‘SHAPEWAYS nylon
‘nested inside after
clipping ‘wings’ and :
‘coupon rail. Coupon :
‘hung from stainless. :

;Viton (black)

Stainless steel holder:
{(SS type 304). Laser :
‘cut by Jerry Luiat  Viton (black)
‘Printaworld. 0.4mm :
thick :

Stainless steel holder:

{(SS type unkown).  :

‘Water jet produced Viton (black)
‘by Meer Precision. :

{0.6mm thick

‘A & B are used, :
‘permanent, washed :

‘holders. Unclear

‘whether they’d

‘yellowed from :

storing for many Viton (black)
‘months on 60C oven.:

All Ultimaker

‘polypropylene

:holders (Met

‘printed)

Ais NEW nylon

‘holder. Bisaused, :
‘permanent, washed :

:holder that had

‘yellowed from :

storing for many Viton (black)
‘months on 60C oven.:

‘All Ultimaker :
:polypropylene
‘holders (Met
inted)

EShapeways nylon

holders ;Vlton (black)

éShapeways nylon

‘holders ;Vlton (black)

éShapeways nylon

‘holders NA

;Shapeways design of !

‘nylon coupon holder :

‘but without the Viton (black)
‘vertical bars; open
‘configuration

;Shapeways nylon
‘holders

;0.5 mL ;Iead

0.5mL Jead
;0.5 mL ;Iead
;0.5 mL ;Iead
;0.5 mL ;Iead
0.5mL ead

3200 grit

3200 grit

3200 grit

0.5mL Jead 3200 grit
05mL lead 3200grit
05mL lead 3200grit
0.5mL Jead 3200 grit
0.5mL INA INA

: . :dishwasher:

:half-sized :

Ecou ons ‘glassware i i
: P . ‘chemical wash, 4 Nm torque :
;touchmg the : - H :
: R ‘plastic just water :

‘material :

‘wash

‘dishwasher:

‘glassware : :
ichemical wash, 4 Nm torque :
‘plastic just water : :
‘wash :

étriangle
‘configuration

‘glassware

‘triangl £assy s é
triangle ichemical wash, 4 Nm torque :

‘configuration

gglassware : :
‘chemical wash, 4 Nm torque :
‘plastic just water : :
‘wash :

‘triangle
‘configuration

dishwasher:

‘glassware : :
‘chemical wash, 4 Nmtorque :
‘plastic just water : :
‘wash :

;triangle
‘configuration

Edishwasher:

‘glassware : :
‘chemical wash, 4 Nmtorque :
‘plastic just water : :
‘wash H

;triangle
iconfiguration

dishwasher:

‘glassware : :
ichemical wash, 4 Nm torque :
‘plastic just water : :
‘wash :

‘triangle
‘configuration

:glassware : :
‘chemical wash, 4 Nm torque :
‘plastic just water : :
‘wash :

étriangle
‘configuration

‘0ddy coupons
icrimped onto
:Shapeways nylon
‘holders, placed in
‘sealed pouch with
‘kimax water vial and
‘heat sealed into :
‘barrier foil package for:
‘testing. Coupons were'
‘placed vertically with :
‘Shapeways holder on :
floor of ~125mL 4-
:sided pyramidal
‘pouch. Original, Cut- :
‘out was 8.5" x 8.5".
Seals were approx
1/2" wide.

étriangle

‘configuration NA

‘chemical wash,

‘plastic just water :
‘wash :

‘glassware
:‘chemical wash,
‘plastic just water :

;triangle
iconfiguration

‘glassware : :
ichemical wash, 4 Nmtorque :
‘plastic just water : :
‘wash :

;triangle
iconfiguration

20181203_B_OT NA

NA

NA NA

;Shapeways nylon

holders §V|ton (black)

0.5mL INA

NA

‘dishwasher:
‘glassware : :
‘chemical wash, 4 Nm torque :
‘plastic just water : :

;triangle
iconfiguration

‘Alfa Aesar, high

2018103LOT 5 ity 99.998%

‘Alfa Aesar, high

520180821—0T purity: 99.998%

Alfa Aesar, high
purity: 99.998%

: ;Fine Metals,
;20180706_OT ;99.998%,‘
: ‘unanealled

: ;Fine Metals,
;20180706_C_OT ;99.998%,‘
: ‘unanealled

: ;Fine Metals,
20180706_B_OT :99.998%;
: ‘unanealled

;Fine Metals,
199.998%, ,

20180704_OT
: ‘unannealed

Fine Metals;
99.998%

;Fine Metals;
99.998%

fa Aesar,
‘high purity:

99.998%

FFine Metals;
99.998%

;Fine Metals,
99.998%,
‘unannealed

: éFine Metals,
:20180628_0OT  :99.998%;
: ‘unannealed

: éFine Metals,
;20180628_B_OT ;99.998%;
: ‘unannealed

éFine Metals,
199.998%;

20180626 OT
: ‘unanealled

: éFine Metals,
;20180626_B_OT ;99.998%;
: ‘unanealled

: ;Fine Metals,
20180614_OT  199.998%;
: ‘unanealled

;Fine Metals,
199.998%

‘Fine Metals,

;20180305_OT 99.998%

EFine Metals,

;20171120_OT 599.998%

fa Aesar,
‘high purity

éAIfa Aesar,

‘Fine Metals,
199.998%

;Fine Metals,
99.998%

INA INA

:all coupons

;Alfa Aesar, rinsed with

‘high purity: HPLC acetone
599.998% Eand HPLC
: isopropanol

all coupons

‘Alfa Aesar, ‘rinsed with

‘high purity: HPLC acetone
199.998% ‘and HPLC
: isopropanol

all coupons
‘rinsed with
‘HPLC acetone
‘and HPLC
isopropanol

;Alfa Aesar,
‘high purity:
99.998%

all coupons
‘rinsed with
‘HPLC acetone
‘and HPLC
isopropanol

;Alfa Aesar,
‘high purity:
99.998%

all coupons
‘rinsed with
‘HPLC acetone
‘and HPLC
isopropanol

;Alfa Aesar,
‘high purity:
99.998%

all coupons

Alfa Aesar, ‘rinsed with

‘high purity: HPLC acetone
199.998% ‘and HPLC
: iisopropanol

:all coupons

;Alfa Aesar, ‘rinsed with

‘high purity: HPLC acetone
199.998% ‘and HPLC
: iisopropanol

all coupons
‘rinsed with
EHPLC acetone
‘and HPLC
iisopropanol

;Alfa Aesar,
‘high purity

all coupons

Alfa Aesar, ‘rinsed with

;high purity: ;HPLC acetone
99.998% ‘and HPLC
: iisopropanol

all coupons
rinsed with
‘HPLC acetone
‘and HPLC
iisopropanol

;Alfa Aesar,
‘high purity

all coupons
‘rinsed with
‘HPLC acetone
:and HPLC
iisopropanol

;Alfa Aesar,
‘high purity

all coupons
‘rinsed with
‘HPLC acetone
iand HPLC
‘isopropanol

;Alfa Aesar,
‘high purity

all coupons
‘rinsed with
EHPLC acetone
‘and HPLC
iisopropanol

;Alfa Aesar,
‘high purity

all coupons
‘rinsed with
‘HPLC acetone
:and HPLC
iisopropanol

;Alfa Aesar,
‘high purity

all coupons
‘rinsed with
‘HPLC acetone
iand HPLC
isopropanol

;Alfa Aesar,
‘high purity

;Shapeways nylon
‘holders

éUItimaker
‘polypropylene
tholders (Met

Viton (black)
‘printed) ;

;Shapeways nylon
‘holders

;Shapeways nylon

holders éVlton (black)

EShapeways nylon

;holders éVlton (black)

;Shapeways nylon

holders éVlton (black)

;Shapeways nylon

holders éVlton (black)

;Shapeways nylon

holders éVlton (black)

;Shapeways nylon

holders ;Vlton (black)

;Shapeways nylon

holders ;Vlton (black)

;Shapeways nylon

holders ;Vlton (black)

;Shapeways nylon

holders ;Vlton (black)

;Shapeways nylon

holders §V|ton (black)

;Shapeways nylon
‘holders

;Shapeways nylon
‘holders

EShapeways nylon

: ;brown faux
;holders

viton

05 mL NA
05 mL ;Iead
05 mL ;Iead
05 mL ;Iead
05 mL ;Iead
05 mL ;Iead

;0.5 mL ;Iead

;0.5 mL ;Iead

0.5mL lead
;0.5 mL ;Iead
;0.5 mL ;Iead
;0.5 mL ;Iead
;0.5 mL ;Iead
0.5mL lead
;0.5 mL ;Iead
0.5mL Jead

INA

3200 grit

3200 grit

3200 grit

23200 grit
23200 grit
23200 grit
§3200 grit
53200 grit
§3200 grit
§3200 grit
§3200 grit

3200 grit

3200 grit

3200 grit

iglassware
‘chemical wash,
‘plastic just water :

triangle
:configuration

;triangle

B ) ‘chemical wash, 4 Nmtorque :
configuration : :

‘plastic just water :
‘wash H

:dishwasher:

‘glassware : :
‘chemical wash, 4 Nmtorque :
‘plastic just water : :

;triangle
‘configuration

;Hanging coupons &
‘half-sized coupons ~:
‘touching the material.

;triangle

S ) ‘chemical wash, 4 Nm torque
configuration :

‘plastic just water :

‘A: coupons in holder; :
B: half-sized coupons :
‘on material :

‘glassware

‘chemical wash,
‘plastic just water :
‘wash H

Etriangle

Janee 4Nmt
‘configuration 4 Nm torque

:dishwasher:
‘glassware : :
‘chemical wash, 4 Nm torque :
‘plastic just water : :
‘wash H

;triangle
:configuration

:dishwasher:

‘glassware :

‘chemical wash, 4 Nm torque
‘plastic just water :

‘A: coupons in holder
B: coupons in holder &:
:half-sized coupons on :
‘material :

;triangle
‘configuration

‘glassware
ichemical wash,
iplastic just water :

;triangle

‘configurati 4Nmtorque
‘configuration A4 Nmtorque :

‘wash

‘dishwasher:
‘glassware :
‘chemical wash, 4 Nm torque
‘plastic just water :

‘A:new and washed
‘nylon holders; B:used, :
‘passing, and washed
inylon holders

;triangle
‘configuration

éA: coupons in holder;
:B: half-sized coupons :
‘on material :

‘glassware

‘triangle ! )
: & ‘chemical wash,

‘configurati 4Nmt
‘configuration A4 Nmtorque

‘plastic just water '
‘wash :

‘dishwasher:

‘glassware :

‘chemical wash, 4 Nm torque
Eplastic just water

icoupons in holder and
‘half-sized coupons on :
‘material :

‘triangle
‘configuration

‘glassware :
ichemical wash, 4 Nm torque
‘plastic just water :
‘wash :

‘half-sized coupons on :
‘material :

‘triangle
:configuration

‘dishwasher:
‘glassware : :
ichemical wash, 4 Nmtorque :
‘plastic just water : :

;triangle
iconfiguration

‘glassware
‘chemical wash,
‘plastic just water :

;triangle
‘configuration

ash

‘0ddy coupons
‘crimped onto
‘Shapeways nylon
‘holders, placed in
:sealed pouch with
‘kimax water vial and
‘heat sealed into :
‘barrier foil package for
‘testing. Coupons were!
‘placed vertically with :
‘Shapeways holder on :
floor of ~125mL4-
‘sided pyramidal :
‘pouch. Original, Cut- :
‘out was 8.5" x 8.5".
‘Seals were approx
1/2" wide.

‘dishwasher:
‘glassware :
ichemical wash, NA
‘plastic just water :
‘wash :

‘triangle
:configuration

‘glassware : :
ichemical wash, 4 Nm torque :
‘plastic just water : H
‘wash :

étriangle config.

;Fine Metals,

;20171116_OT_B 99.998%

;Fine Metals,

520171116_OT 99.998%

;Fine Metals,

520171030_OT 99.998%

20171024_0T

20171002_0T

galfa aesar, high
purity

gpurity

EAIfa Aesar, high

20170111 0T "2

................. o purity

20161218 o1 Afa Aesar, high
- purity

purity

purity

gpurity

gpurity

20161110_0T _p /12 Aesar, high
: =~ ipurity

20161110_0T_p /1@ Aesar, high
: — — purity

;Alfa Aesar, high

20161110 OT '@

- purity
20161014 o7  AIfa Aesar, high
- ‘purity
20161007 o7  Afa Aesar, high
- ‘purity
20161004b_OT ‘Alfa Aesar, high

purity

;Alfa Aesar, high
‘purity

;Alfa Aesar, high
‘purity

;Alfa Aesar, high
‘purity

20160722 o1  fa Aesar, high
: - ‘purity

;Alfa Aesar, high

20160705 OT -
: - ‘purity

;Alfa Aesar, high
‘purity

20160620_0T

:all coupons

: E : : :dishwasher:
ne Metals gAIfa Aesar rinsed with  iultimaker nylon black Viton : : : glassware : :
90.908% Ehi h burity ‘HPLC acetone ‘holders (met {(Global O-  0.5mL lead 3200 grit ‘triangle config. chemical wash, 4 Nm torque :
o ? gh punity ‘and HPLC printed) ring) H H H H ‘plastic just water : :
: : isopropanol  : : ‘wash :
: éall coupons : : shwasher
. : rinsed with ~: ‘black Viton : : ‘glassware : :
?Fme Metals, §A.|fa Aesgr, ‘HPLC acetone EShapeways nylon (Global O-  0.5mL lead 3200 grit triangle config. ichemical wash, 4 Nmtorque :
99.998% thigh purity :holders B : : : L : :
: : :and HPLC : ring) : ‘plastic just water :
isopropanol : : :
: éall coupons éone stopper :
EAIfa Aesar ;rinsed with ;(McMaster—Carr, ;black viton : : : :
ghi h urit’ ‘HPLC acetone :new), one (Global O-  0.5mL lead 3200 grit chemical wash, 4 Nmtorque :
MENPUMEY3nd HPLC ‘Shapeways star ring) : : : ‘plastic just water : :
isopropanol  i(more solid) holder : ; :
éall coupons éone stopper :
Fine Metals rinsed with  {(McMaster-Carr, black Viton : : : iglassware : :
: ! HPLC acetone inew), one {(Global O-  0.5mL lead 3200 grit ‘triangle config. chemical wash, 4 Nmtorque
e .998% N ° T M M M M H H
and HPLC Shapeways star ring) : : : : :
isopropanol  i(more solid) holder :
éall coupons éone stopper : ;
: ne Metals rinsed with  (McMaster-Carr, black Viton : : éstar formation ‘glassware : :
9.998% ’ ‘HPLC acetone ;new), one ;(Global O- 0.5mL lead 3200 grit ;in stopper ichemical wash, 4 Nm torque :
o ? and HPLC Shapeways star ring) : : : : PP ‘plastic just water : :
iisopropanol  :(more solid) holder ‘wash :
: : shwasher
: icoupons ‘A stopper - 5 glassware
: ne metals, Eal.fa aesa.r, ;rlnsed with EMcMaster—Carr; B ;black Vltor.1 0.5mL Jead 3200 grit triangle config. :chemical wash, :4 Nm torque
99.998% ‘high purity  ‘acetone & : . {(global o-ring): : : . :
: : B stopper - Sanitech  : : ‘plastic just water :
: : iisopropanol : : : :
rinsed with black vicon | touching
: new stoppers (Global O- 0.5mL lead 3200 grit : & . chemical wash, 4 Nm torque
acetone & e : : :sample, notin : .. :
B ring) : : : ‘plastic just water :
isopropanol : :stopper : :
_ ;Cu and Pb : : : : :
‘High ‘cleaned with Ne Silicone o-ringi0.5 mL Lead 3200:Triangle config ‘4 Nm torque
‘acetone : : : : : :
:Alfa Aesar, : . : :
Ehigh purity 53200 grit §4 Nm torque §
EAIfa Aesar, . . ESanitech stoppers : . . .
high purity no rinsing {new) lead 53200 grit Etrlangle config.
;Alfa Aesar, Eonly lead Eone new one used .. .o : . :
Ehigh purity  rinsed Sanitech silicone o r|ng§0.5 mL lead 23200 grit Enot noted
;Alfa Aesar, ;Sanitech stoppers .. L . ;triangle &
‘high purity {(used) ;sﬂlcone © rlngé lead 53200 grit ‘parallel config.
‘Alfa Aesar, Cu and Ag not Sanitech stoppers | o : ) ‘triangle &
. . rinsed; lead silicone o-ring: lead 320 grit : .
thigh purity  :. (new) : : : : :parallel config.
: ‘rinsed : : : : :
EAIfa Aesar, Cu and Ag not ESanitech stoppers; B : .. . . ‘triangle &
. . rinsed; lead silicone o-ring: lead 3200 grit : .
‘high purity . ‘new, A used : : : ‘parallel config.
: rrinsed : :
érinsed ;Sanitech stoppers; : : .
§A.|fa Aes§r, ‘coupons with ‘used/unused state silicone o-ringi0.5 mL lead 3200 grit friangle & )
‘high purity : : : i ‘parallel config.
: ‘acetone ‘unknown : : : :
.................... aIIcouponsSanltechstoppers,
EA.Ifa Aeszar, ‘rinsed with ‘used/unused state silicone o-ring:0.5 mL lead 3200 grit étrlangle &
‘high purity ¢ : : : ‘parallel
O acetone UK O e
Al . ;A!fa Aes§r, ;rlnsed with ;stoppers (used); ;S.I|ICOne o- 05 mL ;Iead 33200 grit ;trlangle & . ;hand wash 4 Nm torque
‘high purity  thigh purity  ‘acetone Sanitech ring : : : ‘parallel config. :
gcoupons 1 triangle Sanitech : : L
Alfa Aesar, EﬁilfiAiSr?tr’ ‘rinsed with ~ {(used); 1 parallel  silicone o-ringi0.5 mL lead 3200 grit Etr;;glj f:)nfi
nigh purity ‘acetone Sanitech (used) H : P &
: z z , . ; 1 triangle :
‘Alfa Aesar, §a,” metal§ gstoppers (used); . i : ) Sanitech; 1 :
. . ‘rinsed with  :Sanitech and not silicone o-ring:0.5 mL lead 3200 grit : hand wash 4 Nm torque
‘high purity i : : : ‘parallel not :
: ‘acetone Sanitech : : : e
: : : Sanitech
;Alfa Aesar, : - o : . ;triangle &
‘high purity éstoppers 55|I|cone o—rngO.S mL élead 53200 grit ‘parallel config.
: ‘Cuand Ag : : : : : :
§A.Ifa Aesz'ar, ‘rinsed with  stoppers silicone o-ringi0.5 mL lead 3200 grit ‘parallel
hhigh purity : : : : : :
: ‘acetone
: : gstopper; phase .
fa Aesar,  Alfa Aesar, Cu and A.g ;where some . . P . ‘triangle &
high purit high purit ‘rinsed with  istoppers were not  silicone o-ring:0.5 mL silver 2400 grit arallel confi
gh purity gh purity ‘acetone ‘officially platinum : : p &
: ‘Cured
: : ‘stopper; phase :
‘Cuand Ag ‘where some : : ‘coupons
éhif;:'n Aiiiatr’ ;ﬁ:fi‘Aisr?tr’ ‘rinsed with  stoppers were not  silicone o-ringi0.5 mL lead 3200 grit ‘interleaved with:hand wash
gh purity h purity ‘acetone ‘officially platinum : : fabric :
: : ‘Cured :
: : : éstopper; phase :
: : CuandAg  where some : i :
:Ilf'; Aiiiatr’ ;ﬁ:fi‘Aisr?tr’ rinsed with  stoppers were not lead 3200 grit ;tralarglglgle inﬁ ‘hand wash 4 Nm torque
gn punty : gh purnity ‘acetone ‘officially platinum : §p &
: : ‘Cured :
: gstopper; phase :
: ‘where some : : " :
ghif;:'n Aiiiatr’ Eﬁ‘:fi‘Ais'r?tr’ ‘stoppers were not lead 3200 grit Etralarglglgle inﬁ ‘hand wash 4 Nm torque
gh purity h purity ‘officially platinum : : p g
‘Cured
.................... A|faAesar, .
high purity éstopper glead 52400 grit éparallel ghand wash 4 Nm torque
‘Alfa Aesar, . .
‘high purity stopper ;aII, both sides ;3200 grit ;parallel

;Alfa Aesar,
‘high purity

Ifa Aesar,
‘high purity

;Iow purity

gstopper
éstopper
gstopper

gstopper

;parallel ;tightened



