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3 | Motivation

* Predicting fracture initiation and propagation is a critical yet unsolved problem for various
applications
* Assessing shale cap rocks at CO2 sequestration sites

* Maximizing/controlling fracturing for gas and oil extraction

* Predicting the corrosion and embrittlement of metals and ceramics

* Determine the validity of molecular modeling at the macroscale

* Background (based on studies by Celarie et al. [1, 2])
* Double cleavage drilled compression (DCDC) performed on soda-silicate glasses

* Fracture observed via Atomic Force Microscopy (AFM)

* Primary focus of current experiments

* Chemical environment effects on the fracture initiation and propagation

* Fracture observed via light microscope
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s | Initial Load to Fracture

Load to Fracture Initiation in Air Load to Fracture Initiation in Water Load to Fracture Initiation in 1M NaCl
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7 I Fracture Propagation
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8 | Load Relaxation
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9 I Summary and Conclusions

Chemical Initial Crack Final Crack % of total Peak Load (N)
Environment | Length (mm) | Length (mm) | Crack Length
@(60 sec)
Ambient Air 1.42 + 0.6 2.94 + 0.2 86% 1011 £ 15
DI Water 2.02 £ 0.7 3.77 + 0.04 75% 1040 + 14
1M NaCl 2.35+0.7 5.47 + 1 62% 1113 + 54

* 1M NaCl demonstrated highest peak load for fracture initiation 1113 N
* 1M NaCl demonstrated largest average initial crack length at 2.35 mm
* 1M NaCl demonstrated largest average final crack at 5.47 mm

* 38% of the crack growth occurred after the load frame was in static hold in 1M NaCl as compared to 25%
in DI H,O and 14% in ambient air

* Results indicate that 1M NaCl environment promotes subcritical crack propagation in the fused quartz

* Possibly due to enhanced quartz dissolution in 1onic environment [3]
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