JEE ANESTHETIC. RECLAMATION:

It's About Time (and lfemperature)!
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MELTING POINTS OF VOLATILE ANESTHETICS
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stream at cryogenic temperatures.
Methods: We subjected streams of the comm FORMULAE FOR SVP PREDICTION
desflurane, and sevoflurane) to cryogenic temp
exchanger/condenser apparatus. Temperatures

thermometer and cryogenic-rated probes. i p= saturated vapor pressure
determined with a Muran SapphlIRe trac = i
pressure vs. tamparaiERELa. t = temperature (usually degrees Kelvin)
with logarithmic plots of known vapor pressure A, B, C, = empiric constants

the cryogenic range. Melting points: 9f
cryostat apparatus cooled with liquid nitr
Results: Plots of saturated vapor pre
with predictions from log/log plots (i
pressure of isoflurane was 180 p
Discussion: Cryogenic reclamatiol

-100 C. However, present scavengi

Log p = A-B/(t+C)
dilution of waste anesthetic co
technology to reduce dilution

og/log equat
waste anesthetics for potential |

reduction of harmful emissions : logp=Alogt+B

Antoine equat;

— — DISCUSSION

—e— Antoine

= data The use of condensation techniques to reclaim volatile anesthetic gases from waste

log/log model anesthetic gas (WAG) faced two obstacles: 1) the unknown values of melting points

and saturated vapor pressures at cryogenic temperatures, and 2) the inefficiencies of
attempting condensation of a very dilute gas stream. The average dilution from a
WAGD evacuation system is 20-fold (2 Ipm fresh gas flow into 40 Ipm evacuation
suction flow).

Isoflurane Saturated Vapor Pressure (SVP)

CONCLUSIONS
The data presented alllow for modeling of vapor pressures (VP) of anesthetics at low

temperatures and calculation of potential extraction efficiencies as: 1) At cryogenic temperatures, saturated vapor pressures of volatile

i - = anesthetics are better predicted by log/log extrapolations of room
Efciepcy = VAGNVERRSYER ANAGIVE temperature data than from Antoine equation extrapolations. This is
likely due to the solid-phase transition occurring near -100 C.

log SVP (torr)

The recovery rate of undiluted waste anesthetic gas using a condensation
temperature of -100C would be approximately 98%); whereas the recovery of gas
diluted 20-fold (from 1% to 0.05% would only be 60%. 2) Cryogenic reclamation of volatile anesthetics is feasible if dilution
from scavenging systems can be minimized. Optimal temperatures are
to be determined by comparing efficiency with cost of cooling.

The feasibility of using condensation to efficiently recover waste anesthetic gases
depends upon the use of a modified scavenging system which limits waste gas
dilution.

Volatile Anesthetic Saturated Vapor Pressures:
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