Rizzo, Jonathan

From: Banaszak, Jill

Sent: Thursday, April 27, 2017 4:32 PM

To: Mike Emery (michael.emery@dec.ny.gov)

Cc: Szalda, Bryan (bszalda@craworld.com); ‘swilsey@CRAworld.com’; Rizzo, Jonathan
Subject: Stabilization of mercury waste

Attachments: ENV__126.pdf; ENV__125.pdf

Under RCRA, waste that is hazardous for mercury must contain <260 ppm total mercury in order to be stabilized and
landfilled. If it contains >260 ppm, it must go to mercury recovery. Wastes that are hazardous for mercury are not
common. The stabilization recipe for treating mercury includes the addition of a sulfide reagent; we use

polysulfide. This is based on the fact that mercury sulfide is a very insoluble salt (see Table 4-12) of Jesse Connor’s book
on Chemical Fixation. The polysulfide is added first, then the CKD binder. The second attachment is from an EPA paper
titled Volatility of Mercury from Soils Amended with Various Mercury Compounds. The conclusion is that the less water-
soluble a mercury salt is, the less volatile it is. As mercury sulfide is very insoluble, the study found that only 0.2 to 0.3%
evolved from sand, soil and clay. As we convert the mercury to a sulfide upon placement in the tank, before completing
the treatment, this seemed like a reasonable factor to use for the release during stabilization.

Jill Banaszak
Technical Manager
jbanasz@wm.com

CWM Chemical Services, LLC
1550 Balmer Rd

Model City, NY 14107

Tel 716 286 0246

Cell 716 531 6117



EPA-600/3-78-046
April 1978 Ecological Research Series

Environmental Monitoring and Support Laboratory

Dffica of Research and Development

U.8. Environmental Protsction Agency




INTRODUCTION

Studies involving the transformation and fate of mercury (Hg) in the
environment have been intensely pursued in recent years. Investigations
have been conducted involving both aquatic and terrestrial environments in
which mercuric ion (Hg**) is added to the environment of interest and its
transformation with time is determined. One transformation which is often
overlooked is that Hg++ can rapidly be reduced and lost from the study system
as elemental Hg.

Some work on the volatilization of reduced Hg++ from aquatic systems has
been conducted (Avotins and Jenne, 1975), and it has also been noted that Hg
applied to soil can be volatilized as elemental Hg (Alberts et al., 1974;
Kimura and Miller, 1964; Hitchcock and Zimmerman, 1957). However, since
large losses of Hg have not been suspected, no effort has generally been
made to monitor the amount of Hg liberated from either deliberately or
accidentally contaminated soils. 1In addition, work is necessary to determine
the actual loss rate of Hg from several soil types as a function of various
inorganic mercuric sources.

Because of the need for more information, a study was conducted to
determine the effect of inorganic mercuric sources on Hg volatilization from
soil. Since the possibility exists that soil type could influence Hg loss,
because of chemical and/or physical properties, three different soil types
were amended with solutions of a variety of inorganic mercury compounds.

CONCLUSIONS

The following conclusions can be drawn from the study:

1. Considerable amounts of Hg can be volatilized from soil but the
loss depends on the soil type and the inorganic form of Hg used. These
data indicate that mercury can be volatilized from soil amended with any of
the water-soluble Hg compounds used.

2, The maximum loss of Hg occurred within the first week after amendment
of the soil with such Hg compounds.



or was the result of the Hg becoming more bound with time could not be
determined with this experiment.

The type of soil had a distinct effect on the amount of mercury volatil-
ized. 1In all cases except sand and loam soils amended with Hg(C2H302)2 and
the HgS amended soils, the loss rates were sand>loam>clay (Table 2).

TABLE 2. PERCENT OF APPLIED Hg EVOLVED FROM SOILS WITHIN 144 HOURS

Hg Soil
Compound Sand Loam Clay
% evolved
HgCl, 38.3 32.9 14.2
Hg (NO3) 2 36.5 24.1 13.4
Hg(C2H303) 2 26.4 30.5 12.1
Hgo 19.6 15.0 6.4
Hgs 0.2 0.3 0.2

These soils decreased in clay and organic matter in the same order. Since
Hg is bound to both clay and organic matter this could explain the decreased
volatility.

With both the loam and clay soil, maximum volatilization of Hg followed
immediately after amendment. However, with the sand soil there was a 22 to
29-hour lag before a maximum volatility rate was obtained. The cause of this
phenomenon was not ascertained.

This study amply shows that substantial quantities of Hg can be lost due
to volatilization from soils amended with a variety of inorganic Hg compounds.
The species of Hg being lost from the soil was not determined. However, work
with these soils (Rogers 1977, 1976) has shown that the rate of Hg being
transformed into a volatile organic compound (methylmercury) is not suffi-
cient to account for the amounts of Hg lost. Other investigators have shown
that elemental Hg is the species being volatilized from treated soils (Alberts
et al., 1974; Kimura and Miller, 1964; Hitchcock and Zimmerman, 1957). Whether
the reason for this loss was the result of chemical or biochemical reduction
of Hg was not determined. However, the percent clay and/or organic matter in
the soil does mediate the loss rate.

The data presented here clearly show that there can be large, unsuspect-
ed losses of Hg from amended soils. In addition, this loss of Hg is not
related to nor would it be detected in experiments designed to detect the
transformation of Hg compounds into organic species. These data also indicate
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