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Carbon Fiber Solubility — XRD Analysis

Carbon Fiber Solubility Experiments
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SEM on Starting Material - Fibers

SEM HV; 20,0 KV - 16.78 SEM HV: 200KV | WD: 1535 mm VEGA3 TESCAN T
SEM MAG: 1.00 kx Det: SE 50 pm SEM MAG: 1.00 kx Det: SE 50 SEM MAG: 1.25 K Det: SE
View field: 277 pm | Date(mid/y): 0708021 View field: 277 pm  Datejmidly): 071321 View field: 221 pm  Date[midly): 0T/09i21

12.5mm Basalt 12.5mm Glass Fiber 12.5mm
F| D =12.32 D = 16.83 (D =6.79 um

average average av_erage
um um




SEM on Basalt Fibers — 1M
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SEM HV: 30.0 kV SEM MAG: 4.75 kx SEM HV: 30,0 KV SEM MAG: T7.80 kx

View fleld: 583 pm Det: SE 10 pm View field: 35.5 pm Det: SE 10 pm
SEM MAG: 4.T5 kx  Date(m/idiy): 09/28/21 SEM MAG: 7.0 kx  Date(m/diy): 09/26/21

SEM HV: 30.0 kv SEM MAG: 3.25 kx | VEGA3 TESCAN

View field: 85.2 pm Det: SE 20 pm
SEM MAG: 3.25 kx  Date{m/dly): 0912821
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SEM on Basalt Fibers — DI H20

SEM HV: 30.0 kV SEM MAG: 3.46 kx | |

Wiew fleld: B0.0 pm Det: SE 20 pm
SEM MAG: 3.46 kx  Date(midly): 0av2a/24

SEM HV: 30.0 kV SEM MAG: 228k | ||

Wiew field: 123 pm Det: 5E 20 pm
SEM MAG: 2.26 kx  Date(m/dly): 0ar28/21

SEM HV: 30.0 kv SEM MAG: 3.00 kx
Wiew field: 82.3 pm Det SE 20 pm
SEM MAG: 3.00 kx  Date{m/dy): 09/20/21




SEM on Glass Fibers — 1M NaCl

SEM HV: 30,0 kY SEM MAG PM.Eka VEGA TERCAN SEM HV: 3000 KV SEM MAG: 30.0 kx VEGA3 TESCAN) BEM HY: M0 KV SEM MAG: 178 kx YEGA] TESCAN|
Viesw Rk 1.3 pm Dt BE View feld: 8.23 pm Det: SE 2 pym W fheld: 18.3 pe Dwi: 5B & pm
SEM MAG: PREkx  Dateimidryl 181471 SEM MAG: 30.0 kx  Date{m/diy): 10/14/21 BEM MAD: 1700k Dase(midiy) 101431

SEM HV- 300 BV SEM MAGT 14.8 kn VEGAD TESCAM SEM HV: 30.0 kW SEM MAG: 20.0 kx 1 VEGA3 TESCAN SEM MY 300 kY SEM MAG: 400 kx
View fmic: T8 pm Dt SE 8 pm View field: 13.8 pm Det: SE 2 pm e Theld: 862 pm Det: SE ¥ s
SEM MAD: 14.B kn  Duieimidrylc 1011484 SEM MAG: 20.0 kx  Date{m/diy): 10/14/21 SEM MAG: 400 kx  Dadsjmidy): 10ME31




SEM on Glass Fibers — DI H20
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SEM HV: 300 k¥ BEM MAD: 4.50 kx BEM HV: 300 WV SEM MAd: 4090 ks | NN SEM WY 3.0 kY SEM MAG: 430 kx VEGAT TESCAM|
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SEMKV300KY  SEMMAG: 776 ki LI VEGAD TESCAN
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SEM on Carbon Fibers — 1M

SEM HV: 30.0 kv SEM MAG: 16.4 hx | SEM HV: 30.0 kV SEM MAG: 13.0 kx VEGA3 TESCAN
View feld: 16.9 pm Det: SE 5 um View field: 21.3 ym Det: 5E 5 pm
SEM MAG: 16.4 kx  Date{midiy): 10/28/21 SEM MAG: 13.0 kx  Date(m/diy): 10/28/21

SEM HV: 30.0 kW SEM MAG: 14.0 kx VEGA3 TESCAN

View field: 18.7 pm Det: SE & pm
SEM MAG: 14.0 kx  Date(midiy): 1002821




SEM on Carbon Fibers — DI H20

SEMHV: 300KV = SEMMAG: T80 kx | | | | VEGA3 TESCAN SEM HV: 300KV SEM MAG: 12.0 kx
Wiew field: 36.0 pm Det: SE 10 pm View fieid: 23.1 pm Det: SE 5 pm
SEM MAG: 7.69 kx  Date{m/ciy): 10/28/21 SEM MAG: 12.0 kx| Date{mid/y): 10/28/21

SEM HV: 30.0 kV SEM MAG: 7.50 kx [ | VEGA3 TESCAN
SEM HV: 30.0 kv SEM MAG: 5.00 kx| VEGAI TESCAN View field: 36.9 pm Det: SE 10 pm

Wiewr flmld: 55 4 pm (=110 1 10 prm

SEM MAG: 5.00 kx  Date{m/diy): 10/28/21 SEM MAG: 7.50 kx  Date(m/d/y): 10/28/21




Solubility Experiments — ICP-
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* Closed system Parr Reactors
* Runs done in duplicates

* 12.5mm carbon fiber size

« Experiment duration: 21 days
« Water/liquid ratio: 50

» Temperature: 150°C
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pH Analysis before & after

hydrothermal treatment

initial

Sample Name pH final pH
carbon fiber-12.5 mm-NaCl-50-
A 6.12 4.07
carbon fiber-12.5 mm-NaCl-50-
B 5.85 3.93
carbon fiber-12.5 mm-H20-50-
C . )
T —— pH reaction solutions
D Solution initial pH 4.2

1M NaCl 6.9
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n1-Ongoing Work

« Geochemical modeling of solute chemistry (EQ3/6)

 XRF analyses on starting material and reaction products

 Experimental design of flow-through reaction experiments on
bentonite-fiber mixtures

* Materials/Vendors

* ISCO pumpl/jacketed pressure vessel

 PSDP - pressure testing

 Ambient temperature and 150°C

» Take aliquots of outlet solution for solution chemistry analysis
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Appendix

i Carbon Fiber XRD Search/Match Spectra [T
5 1 carbon fiber DI H20 PVD
- | carbon fiber DI H20 PVC
= | carbon fiber 1M MaCl PVB
__ 1 carbon fiber 1M NaCl PVA
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