> Using Benzotriazole for Corrosion Inhibition of Low | §yGarratt

CALLAHAN

f(rreeer ‘m

Conductivity Water at the Advanced Light Source

K. Chow, M. Dong, F. X. Permanyer, S. Rossi, C. Weyandt (LBNL),
C. Ames, E. Appelhans, T. McCrea, D. Ramey (Garratt-Callahan)

Abstract Pilot Plant Test Results

Copper corrosion Is an ongoing issue for synchrotron and particle accelerator machines requiring ’
low conductivity water (LCW) for cooling applications. Typical corrosion inhibition methods
Involve deoxygenating the water in order to drive the concentration of dissolved oxygen into a
“low oxygen” operating regime of 2 to 10 ppb. The addition of deoxygenation plants, however,
can often be problematic at facilities that are already built-out due to their high capital costs and
space needed for additional equipment. Instead of deoxygenating LCW, the Advanced Light
Source (ALS) has developed benzotriazole additive as a corrosion inhibitor. Studies performed
on a small-scale plant are discussed and results from dosing ALS’s main LCW system are
presented. Preliminary results indicate a substantial reduction in copper corrosion rates.
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For synchrotrons and particle accelerators that need LCW for cooling, deoxygenation plants are : : :
typically used to scavenge oxygen from the water. Maintaining a dissolved oxygen concentration Evaluatmg Potential Detrimental Effects from BTA
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the electrolyte in probe heads require replacement every 2 to 3 months. Hose 2 iy Hose 1 V] V]
Copper and aluminum corrosion rates are monitored using Corrater® linear polarization _ _
resistance probes for instantaneous corrosion rate readings. Copper coupons are still necessary to Results from Dosing Main LCW
confirm corrosion rates due to Inaccuracies in corrater read'”gsp,?fTlﬁ‘N’YCSREQﬂ‘;'E‘iE,'N‘QZty levels. The main LCW system at ALS was dosed with BTA over a span of 5 months from January to
2 CORROSION RATES - AVERAGE VALDES ' _ circle sizelrepresents noisinebs June 2014, with weekly dosages ranging from 2 to 16 ppm. Corrosion rates fell from 0.3 mpy
18 i : standarddeviation of signal prior to BTA dosing to less than 0.01 mpy as measured from corrosion coupons, and continue to

16 —
14 , 10.00

remain low. Corrosion rates continue to be ~0.01 mpy even during the 3 months after the last
BTA dosage. Each BTA addition results in a temporary drop in conductivity and pH. The 5

months of weekly BTA dosing drove pH down to ~6.0 but the system has recovered to ~6.8 Iin
oo the 3 months since the last BTA dosage.
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system’s monitoring. Other - ¥ Benzotriazole B37 LCW _SYSSCD_ AMOO B37 LCW SYSRCD AMOO ——B37 LCW _SPPH___ AMOD ——B37_LCW _RTPH___ AMOO -
components include a 1 micron filter, :
a 40 gallon tank, both sodium & Conclusion and Next Steps
hydrogen based resin cartridges for Recent application of benzotriazole to the ALS LCW system has shown effectiveness at reducing
maintaining low conductivity with pH copper corrosion rates. Continuous dosing at rates typically used in other applications has the
_control, and corrosion coupons. A heat disadvantage of lowering system pH, but corrosion rates are seen to remain low even up to 310 4
| 1 micron filter e " . exchanger is used to maintain months after benzotriazole application.
el tanky b . . temperature. The pilot plant is also We continue to monitor the system and are working on a minimal BTA application schedule that
L e i coils, 1photonstop, | P1UMBEd to enable direct connection yields low long-term corrosion rates while minimizing impacts on system conductivity and pH.
ao. D LOTPLANT e | | 2 test strips to the main LCW system. We expect monthly or bimonthly benzotriazole dosages during regular shutdowns will suffice.




