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Table 1 Approximate Lime and Fly Ash Requirements for Solidification (4] (kg/L)

Waste tye Commercial lime Waste lime Lime, fly ash, and bentonite
Spent brine 3.2 54 22
Metal hydroxide sludge 29 56 1.1
Copper pickle
Hquid sludge 18 26 07
FeCl, pickle
liquid sludge 25 40 19
Sulfur acid
plating waste 30 52 23
Oily metal sludge 06 0.84 054

2. 2.2 Portland Cement Systems
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Table 2 Approximate Portland cement and
fly ash requirements for

Solidification (4] (kg/L)

Waste type Cement/fly ash

Spent brine 38

Metal hydroxide sludge 24

Copper Pickle liquid sludge 19

FeCl; pickle liquid sludge 35

Sulfur acid plating waste 38

Oily metal sludge 096
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FIGURE 1

[ Waste characterization

Flow chart for evaluating the stabilization/solidification option

3
Chemical - )
composition Physical Geological and
. properties 3 4= hydrological
Degree of seltings
hazard
& " Distances to:
ili Secure landfill
PlammabTlly > Additive sources
Corrosivity Srretreatment
Reactivity waste mixing
Infectivity Site modifications for
ultimate disposal:
Toxicity J Liners
b 4 4 Covers
Selection of feasible & Leachate collection
options

[ Site considerations

v

A\ 4

Consideration of remedial
action alternatives

e

i Bench testing : P
.

Economic considerations
4 Regulatory considerations
Saciological considerations

L 4

Scenario selection and

development of specifications === Pilot testing
)
Full-scale design
Indrum Quality control and
Reagent acquisition P Insitu quality assurance
Plant mixing
Available equipment b Area mixing & Safety and environment

Waste processing and disposal

k4

Cleanup and closure @

£4e] Zasich

T A7IE FF @E 1935 ¥ F
Fe MFHo2 goksty Table 3 9 Zth
EEE R AHE 33 FHAM {718
Bl o] ST AAA o AFAFE

17

sl Aol AAolth F3] 279
4ol Addt sdde T F= 2 &
540 FEE A= A @i d79
olg-go] gtk dwtzo=w FIA HI 2
TP sl g FHFPgo <l 10% 718



Table 3

Waste Compatibility with Various Stabilization Processes (7]

Waste component

Treatment Type

Pozzolan based

Cement based

Thermoplastic

Microencapsulation  Marcroencapsulation

Organics

Orgnic solvents
and oils

Solid organics
(plastics,

resins, tars)
Inorganics

Acid wastes

Oxidizers

Sulfates

Halides

Heavy metals
Radioactive

materials

May impede setting,

may escape as

vapor

Good-often increase

durability

Compatible, will

neutralize acids

Compatible

Compatible

May retard set,
most are easily

leached

Compatible
Compatible

May impede se-
tting, may escape

as vapor

Good-often incr-

ease durability

Cement will

neutralize acids

Compatible

May retard setting
and cause spalling
unless special
cement, is used
Fasily leached
from cement,
may retard

setting

Compatible
Compatible

Organics may vaporize Must first be adsorbed

on heating on solid matrix

Possible use as Compatible-many

binding agent in encapsulation materials

this system are plastic

Can be neutralized Can be neutralized

before incorporation before incorporation

May cause matrix May cause deterioration

breakdown, fire of encapsulation

materials
May dehydrate and Compatible
rehydrate causing
splitting
May dehydrate and Compatible
rehydrate
Compatible Compatible
Compatible Compatible
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Table 4 Standard Tests of Physical properties
(7]

- Bulk and Dry Unit Weight
- Unconfined Compressive Strength

- Permeability
- Wet/Dry Durability
- Freeze/Thaw Durability
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Table 5 Waste Uses in Construction and Their Environmental Impacts {11)

Environmental Effect

Use Possible Waste Advantages
Ceramics, Metallurgical slags 1. Insolubilization
insulation Spent oill shale 2. Dust control
Waste glass

Concrete Fly Ash 1. Insolubilization
Metallurgical slags 2. Dust control
FGD sludges

Agregates  Waste rock 1. Fixation in stable
Mill tailings matrix
Waste glass 2. Dust control in
Metallurgical slags product
Fly ash
Bottom ash

Embankments, Waste rock 1L Better control

road base Mill tailings
Fly ash
Bottom ash

Disadvantages

1. Leaching under certain

condition

1. Possible leaching of
heavy metals
2. Possible abrasion

1. Possible leaching of
heavy metals

2. Possible abrasion

3. Dusting prcblem in
processing

4. Radiation from some
tailing

1. Erosion and abrasion

2. Leaching of heavy metals

3. Phytotoxicity

4. Heavy metals into food
chain

5. Radiation from some

tailings
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