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QCM-Based Flow Reactor Schematic
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QCM Thickness Data for CdS Chemical Depositions

Typical Bath Process Flow-Growth
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CdS Deposition Rate, (A/s)

Deposition Rates as f(flow, [reactants])

———— LI B L L B B By |
5 o [|[Cdl, mM ot ", f
L A 1.3 s " _
| » 0.3 . . Wy M M
i v . MM i
I . ]
10F v ol Q
R [ 9 o -
I ° _
: 0. ' o ® :
" ® i
 ® ]
00 [ TR R R . . |
0.00 0.05 0.10 0.15 0.20

Flow Rate, (cm3/s)



% U.S, Department of Energy
y Energy Efficiency and Renewable Energy

Bringing you a prosperous future where energy is clean, abundant, refiable, and affordable

Flow-Rate Dependent Morphology
of Chemically Grown CdS Films
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Summary

m Construction of a new QCM-based flow reactor has been completed
® Initial results include:
= Stable oscillation achieved with crystals sputter coated at 200 °C with 500 nm ZnO
= Sub-Hz noise level means << monolayer sensitivity
= Operation at elevated temperature possible after installation of membrane contactors
= Determination of ZnO etch rates using dilute ethanolic NH,CI
= Demonstration of use of an etchant as a probe of oxide-molecule interactions.
= Use in flow rate-dependent CdS chemical deposition
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