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Experimental conditions
(porous Mo samples)

MoOO01 Mo002 Mo101 Mo201
* Virgin sample « Virgin sample * Virgin sample « Virgin sample
—-  PPI* —-  PPI* — PPl acid clean* - PPI*
- XPS - XPS - XPS e 5 pum Li deposition
e 2 um Lideposition <« 2 um Lideposition 2 um Li deposition — RGA data taken
- XPS — RGA during dep. —  XPS following dep. — Detailed video
« 15 min D, irrad. - XPSfollowingdep.  +  Heated to 360 C -« TDSat550C
—  XPS * Heatedto 255 C — RGA data recorded - XPS
o 15 min D2 irrad. — RGA data recorded — Melting a_lfter 6 min. at
(30min cumulative) - 2"5%“29 after & min. at ﬁ‘l](-:?uge((\j/;deo-nm
- KPS — 30 min D, irrad. began - XPS
« TDS ath50C 14 min into heating —  Wait 1 day
— RGA data recorded - XPS e 30 min D2 irrad.
- XPS « TDSatb50C - XPS
— RGA data recorded e TDS at550C
- XPS — RGA data recorded
—  XPS
T *As of April 11, LLD has total 79.26 g evaporated in NSTX
\1 / *For Purdue experiments, 2 um = 1.06x104 g, 3 um = 1.59x104 g —
*PPI samples from Scott O’DeIIPURDUE
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What happens, during.irradiation?

rm Li-llep, 1bmin Irraddates 100216: gample= Modl: Comment= 2knm Li-Dep, 18min Irrad

red :: Date= 100223+ Sample= Mot0Z: Comment= Li-2um, D2-30m at =d i: Date= 100223 Sample= MoOOZ: Comment= Li-Zum, D2-30m at
lue 2 Dates 100403¢ Sample= MolOl: Comment= Li-Zum, (350 C), w-1d:: Date= 100403+ Sample= Mol0l: Comment= Li-Zum, (350 C), w-1c
orange 1% Date= 100406+ Sample= Mo201: Comment= Post Li-Bu TDS (Bnge $: Dates 100406: Sample= Mo201: Comment= Post Li-Gu TODS

#{01s 1S Note Low
. . ote;Low C
. i
*Mo0001: D2 on solid Li Mo0oL: D2 on solid Li presgnce
1600
2E4 { Mo002: D2 on liquid Li
. I I I I Mo101: D2 on solid Li I
*Mo002: D2 on ||C|U|d Li ; after melting Li p 1400
= GE4 n
. . H § 1200
*M0101: D2 on solid Li ¢ L
. . 4E4
after melting Li , 1000
[
[ [
oE4 | | B0
| |
536 534 5z B0 528 o34 D32 o0 288 286 284 282 DAO
Binding Energy (eV) Binding Enerau [e¥)
Metallic Concentrations Lils Mo3p
%Li | %Mo L o
Mo001 | 99.033 | 0.967 1200
I I
Mo002 | 98.766 1.234 f . n % 1,0E4
e 1000
Mo101 | e8ro1 | 1200 | A ter_L_l " i
: — deposition ; _, .
Li, Mo, C, O Concentrations Y y 8,083
%Li | %Mo | %C %0 oo |
Mo001 | 85.023 | 0.830 2.866 11.281 I B.0ES
Mo002 | 86.294 | 1.078 | 5.089 | 7.539 0 : 2
v
Mo101 | 71.669 | 0.877 4,593 22.860 ' ' 4,083
_ o S a5 0 420 415 410 405 400 295 20
Einding Enerau (e¥) Binding Eneroy (eh)
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Melting of lithium on Mo201
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Movie

Partial Pressure (torr)
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Mo201: Li-5um, TDS (550 C)
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| g '-. /an visual change
. ' m MASS( 2)| 4500
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D irradiation on hot Mo-Li (2 ym)

o
\O
Mo002 RS
o ‘( Mo002: D2-30m at 255C
. V|rg|n Samp|e \ 1E-5 e L 400
. Melting __|iradiation began
- PP 1E-6 2 % 73
- XPS ~ i
: " NA\D introduced 300
2 um Li deposition 1E7 - 1%
— RGA during dep. é 1 250 %
— XPS following dep. o 1E-8 5
- ©
 Heatedto 255 C 7 1" 8
® 1E9 B MASS( 2)
— RGA data recorded a o MASS( 3) i 1505
— Melting after 6 min. at 3 10 A MASS( 4)
250 C s - T eSSt 4 100
— 30 min D, irrad. began ' Z N MASSE 18)) ]
14 min into heating 1E-11 *f . P ® MASS( 19)« - 50
— XPS - : o ® MASS(20) :
1E_12 o L N 1 1 N 1 1 1 1 0
e TDS at550 C 0 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300
— Li started as solid Time Into Run (sec)
— RGA data recorded
- XPS
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D irradiation on hot Mo-Li (2 ym)

Mo002

ALR
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Virgin sample
- PPI
— XPS
2 um Li deposition
— RGA during dep.
— XPS following dep.

Heated to 255 C
— RGA data recorded

— Melting after 6 min. at
250 C

— 30 min D, irrad. began
14 min into heating

— XPS
TDS at 550 C

— Li started as solid
— RGA data recorded
— XPS

Partial Pressure (torr)

"0 Mo002: Li-2um, D2-30m at 255C, TDS-530C
1E-6 T - T r T + T 7 T - T 1 600
1E-7 m MASS( 2) 900
® MASS( 3) |]
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Moly with Li

MoO0O0O1

* Virgin sample
— PP
— XPS

e 2 um Li deposition
— XPS

* 15 min D, irrad.
— XPS (not shown)

* 15 min D, irrad.
(30min cumulative)
— XPS

 TDS at550 C
— RGA data recorded
— XPS
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and D, no temperature

black :: Date= 100216: Sample= MoOOl: Comment= As iz =scan
red :: Date= 10021E: Sample= HoOOl: Comment= Zknm Li-Tep
blue :: Date= 100216: Sample= MoO0l: Comment= Zknm Li-Dep, 15win Irrad-D2 (30m to
+ Date= 100218+ Sample= MoOOLl: Comment= Zkem Li-Dep, 1Smin Irrad-D2 (30m tot),wait 1,
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Moly with L1 and D, no temperature

Mo001: Li-2um, D2-30m, TDS-550C
Mo0OO01 1E-6 o '.um . .m — 600
* Virgin sample
— PPl 187 m wmass(1)| 7%
— XPS ® MASS( 2)
e A MASS( 3)
. - ~ 1E-8 i
2 um Li deposition = v mass( 4) | 1*°
D =3 < MASS( 6)
_ _ 2 1E9 > MASS( 7) hal 300
15 min D, irrad. ? . mgggig;
— XPS (not shown) ,:’:) 1E-10 ® MASS(20)gaf 599
* 15 min D, irrad. S -
(30min cumulative) & 111 8., o100
= >, &
- XPS 1E-12 "»“’ :?:1:‘*
 TDS at550 C ;&l’*b’ 0
— RGA data recorded o 200 200 600 800 1000 1200
- XPS Time Into Run (sec)
- % ’3
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D irradiation on hot Mo-Li (2 ym)

Mo002

b2

RSSEL

Virgin sample
- PPI
— XPS
2 um Li deposition
— RGA during dep.
— XPS following dep.

Heated to 255 C
— RGA data recorded

— Melting after 6 min. at
250 C

— 30 min D, irrad. began
14 min into heating

— XPS
TDS at 550 C

— Li started as solid
— RGA data recorded
— XPS

arange
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black :: Date= 100223: Sample= Mo00Z2: Comment= As is scan
red 13 Date= 100223: Sample= MoOOZ: Comment= Li-Zum
blug #: Date= 100223* Sample= Mol0Z: Comment= Li-Zum,. D2-30m at 2550

tt Date= 100228: Sample= Ho002: Comment= Li-Zum, D2-30m at 2550, wait 5d,70S (°

[01s

1ED -

1) As is
2) Li-2um

3) D2-30min
at 255 C

ba6 ha4 h32 qa0 028
Binding Energy {eY)
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D irradiation on hot Mo-Li (2 ym)

black :: Date= 100223: Sample= Mo0O0Z: Comment= As iz =can
red i Dates 1002233 Sample= MoO0Z: Comment= Li-2um
blue :: Date= 100223: Sample= MoO0Z: Comment= Li—Zum, DZ2-30m at 2560
M0002 orange t: Date= 100228+ Sample= MoO02: Comment= Li-Zum, D2-30m at 2550, wait 54,.TDS (f

« Virgin sample
— PPI
— XPS
« 2 um Li deposition ]
— RGA during dep. 4000 ]
—  XPS following dep. ]
« Heatedto 255 C

— RGA data recorded

— Melting after 6 min. at
250 C

— 30 min D, irrad. began
14 min into heating

— XPS
« TDSat550C

— Li started as solid

— RGA data recorded 294 292 290 208 905 204 202 26
XPS Binding Energy (eW)

L2 -
- I 11 RAAAIAN
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Melt LI, let it cool and then D-irradiate

black :: Date= 100401: Sample= Mol0l: Comment= Az iz =scan
red :: Date= 100401f Sample= Moldl: Comment= Li-Zum
blue i Date= 100401 Samples MolOl: Comment= Li-2um, (350 Deg C)
MO 101 orange t1 Date= 100403 Sample= MalOl: Comment= Li-2um, (350 C), w-1d, D12-30m
ale i Date= 100406: Sample= Mol0l: Comment= Li-Zum, (350 Deg C), w-1d, D2-30m,w-3d, TI

* Virgin sample
— PPl acid clean
- XPS

e 2 um Li deposition
— XPS following dep.
« Heated to 360 C

G0

4000 4

I
— RGA data recorded E : :
— Melting after 6 min. at S 3000 2) Li-2um |
210 C (video-not s | 3)Heatto 350C |
included) |
— Wait 1 day :
|

5) TDS \

« 30 min D, irrad. m?. b
XPS |

. TDS at550 C vyt

1000 4

— RGA data recorded |yt LA AN i oo |

- XPS 294 292 290 2a8 286 284 282 280
Binding Energy (¥}
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Melt LI, let it cool and then D-irradiate

black i3 Date= 100401: Sample= MolOl: Comment= A= is scan
red 3 Date= 100401 Sample= MolOl: Comment= Li-Zum
blue :: Date= 100401: Sample= MolOl: Comment= Li-Zum, (350 Deg C)
MO 101 orange +: Dates 100403: Samples MolOl: Comment= Li-Zum, (350 C), w-1d, D2-3im
ale ::r Date= 100405: Sample= Mol(l: Comment= Li-Zum, (350 Deg C), w-1d, D2-30m,w-3d, TI

* Virgin sample 1E5-'Olls' | |
— PPl acid clean ' : :
~ XPS | | |

¢ 2 um Li deposition 941 1) As is
— XPS following dep. ' :

« Heated to 360 C 2) Li-dum I
— RGA data recorded

— Melting after 6 min. at
210 C (video-not
included) uEd ]

—  Wait 1 day | 5)TDS '
30 min D, irrad. | |

— XPS - ,
« TDS at550C ' I

— RGA data recorded | !

— XPS 536 534 532 530 528
Binding Ernergy (e¥)
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Control sample — Heating Li with no D

Date= 100406: Sample= Mo20l: Comment= Post Li-Buw TDS (550 C)  Date= 100406: Sample= Mo201: Comment= Post Li-Su TOS (550 C)

O1ls I 1600
Mo201 |
. . : 1500
« Virgin sample . , é
— PPI : | ¢ 1400
* 5um Lideposition | | .
— RGA data taken :
. . I
— Detailed video | 1900
2E4
.+ TDSat550 C |
— XPS 536 534 53 530 528 234 292 290 288 288 284 282 280
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Melt LI, let it cool and then D-irradiate

Mo101

* Virgin sample
— PPl acid clean
- XPS

e 2 um Li deposition
— XPS following dep.
« Heated to 360 C

— RGA data recorded

— Melting after 6 min. at
210 C (video-not

included)
— Wait 1 day
30 min D, irrad.
- XPS
« TDS at550C
— RGA data recorded
- XPS
- % ’3
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