BNL -66124-AB

HOMOGENEOUS AND HETEROGENEOUS NUCLEATION IN ISOLATED MICRO-
DROPLETS: PHASE TRANSITION IN CRITICAL NUCLEI

D. Imre, R. McGraw, J. Xu , and S. Oatis
Brookhaven National Laboratory
Department of Applied Science
Environmental Chemistry Division
Upton, NY 11973-5000

June 1998

72nd ACS Colloid & Surface Science Symposium
Pennsylvania State University
University Park, PA
June 21-24, 1998

Research by BNL investigators was performed under the auspices of the U.S. Department
of Energy under Contract No. DE-AC02-98CH10886.



ABSTRACT

A low temperature single suspended particle apparatus was used to study liquid-solid phase
transitions in electrolyte solutions. We will present the results from a study of the nucleation of
ammonium sulfate from its super-cooled/saturated water solutions at temperatures from 40°C to -
30°C. The data indicate that thered are two distinct nucleation mechanisms above and blow 5°C.
Between 40°C and 5°C the critical nucleus is comprised of 10 at 40°C and 7 at 5°C anhydrous
ammonium sulfate unit cells. At 5°C the critical nucleus undergoes a phase change from
anhydrous to tetrahydrate. This change in the critical nucleus phase is a result of a liquid-liquid
structural change. The addition of a 50 nm solid calcium carbonate inclusion profives
heterogeneous nucleation sites reducing the supersaturation required for nucleation. The barrier
to heterogeneous nucleation and the size of the critical nucleus are much reduced as compared

with the homogeneous case.



