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EMISSZONS· .REJ>UCTJ:ON SYSTEM & METHOD. THEREFOR 

BACKGROUND OF THE INVENT:ION 

i. Field· of the :Invention 

This invention. is in the field of emissions reduction systems 
and methods there-for. More· particularly, this invention is an 
emissions reduction system and method of utilizin9 material 
possessing characteristics substantially the same as lava rock to 
chemically convert emissions-to non-pollutants, while muffling the 
exhaust system noise. 

2. Description of the Related Art 

The need to reduce emissions of pollution causing devices / 
particularly reducing oxides of nitrogen (NOx) emissions from 
diesel and gasoline engines, has been an ongoing problem since.· the 
days of coal burning fireplaces, and the use of coal burning, steam 
powered,· automobiles. Additionally, a further need has been the 
reduction of exhaust system noise from the engine. These needs. has 
been met over the years with a combination of approaches. 

Addressing the pollution aspects, the fuels being burned have 
been improved using such techniques as the removal of lead from 
fuels, and the 1990 Clean Air ·Act Amendments have · required 
oxygenated gasoline in areas that exceed the national ambient air­
quali ty standard for carbon monoxide during the winter when the 
concentrations of carbon monoxide are highest. Additional 
improvements or solutions to exhaust system pollutants have been 
the addition of water injection systems to fuel systems, computer 
controls have allowed the development of lean,-burn engines, and on 
a large scale, exhaust ele~trostatic scrubbers and filters have 
been added. 

The exhaust system noise reduction problem has been typically 
addressed using baffle systems, or other types of baffling such as 
glass packs, with exhaust systems to reduce the exhaust noise 
vol.ume. 

Al1 of these systems, those for emission control and for noise 
control, have their drawbacks however. The addition of water 
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systems, powered scrubbers, etc. all require· the addition of 
complex equipment. The addition of additiye~.to· fuels carries the 

'·;· :; 

problems of preventing the addition of yet anpt.her harmful chemical 
• •••• •• > ., ..... 

to· the environment~· currelltly m~ny states are addressinq the 
problems of methyl tertiary butyl ether ( .• MTBE ) additions to 
automobile gasoline/ MTBE is a chemic~;t:. blameQ for water 
contamination in California and other states. Additionally, whil.e 
lean-bum technoiogy ~ignificantly lowers hydrocarbon (HC), carbon . . . ·.,· 

monoxide (CO) and NOx emissions, the after-treatment of NOx . ·~ ~ \ 

emissions becomes more difficult than with current qasoline 
enqines. This problem is further exacerD,ated by the Federal 

' ' 

Government s imminent implementation of Tie~ II standards for 
exhaust emission standards, which will call for even more stringent 
emissions standards. The severity of this problem is demonstrated 
by the hiqh level 9f attention it has received. Recently, Vice 
President Gore awa:r:;ded medals to a 3 7-member research team from 
eiqht different orqanizations across the u .s.' in recoqnition of the 
researchers' teamw~rk and progress into emission control and 
prevention. The te~m, comprised of scientis~s and enqineers from 
Chrysler, Ford arid.· ~~neral Motors, and five of the federal 
government's national -laboratories·, has stat~d, ,in regard to their 

·research, that ac}lieving .. · · Tj,.E!lr rI 's ·· N~x r~quirement will be a 
·. · ... 

challenge. .. 
The standard, or conventional mufflers on the commercial 

. ·- ·... . ·. .· . .. . 

market also have their problems. . The qu~eter a muffler, in 
. general, the more bac]Cpressure and the less efficient and weaker 
will be the engine it.is muffling. 

Therefor a need existed for an emissions reduction system and 
method that would both reduce pollution emissions and muffle 
exhaust noise without requiring c~mplex equipment. Additionally, 

' ' 

a need existed for an emissions reduction system and method using . : : 

economical, natural materials that do not in themselves pollute the 
environment. A further need existed for ari emissions reduction 
system and method that would function within very broad parameters, 
both in a hot running state ora cold startup state. Yet another 
need existed for an emissions reduction system and method capable 
of meeting the increased Tier II emissions guidelines. 
Additionally, a need existed for an emissions reduction system and 
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method where the exhaust system device would have the low back 
pressure levels re.qll,d.red for efficient en~iAe operation. ·: ·,··· 

SUMMARY OF THE INVENTION 
An object of the present invention is to provide an emissions 

reduction system and method that would both reduce pollution 
emissions and muffle exhaust noise without requirinq complex 
equipment. 

Another object of the present invention is to provide an 
emissions reduction system and metho.d using economical, natural 
materials that do not in themselves poll.Ute the environment. 

Yet a further object of the present invention is to provide an 
emissions reduction system and method that would function within 
veey broad parameters, both in a hot running state or a cold 
startup state. 

An additional object of the present invention is to provide an 
emissions reduction system and' method capable of meeting the 
increased Tier II emissions quidelines. 

An additional object of the present invention is to provide an 
emissions reduction system and method where the exhaust ·system 
device would have the low back pressure levels required for 
efficient engine operation. 

BRXEF DESCRIPl'ION OF THE PREFERRED EMBODIMENTS 
In accordance with one embodiment of the. present invention, an 

emissions reduction system is disclosed. The emissions· reduction 
system comprises: inlet means for receiving emissions-containing 
qas, emissions reducinq means coupled at a first end thereof to the 
inlet means for reducing emissions contained in the emissions­
containing qas and outlet means coupled at a second end of the 
emissions reducing means for rele~sing emissions-reduced qas. The 
emissions reducing means comprises; a torturous fluid channel, lava 
material displaced within the torturous fluid channel wherein the 
lava material is located within a set.of self contained containers 
within the emissions reducing means. 

In accordance with another embodiment of the present 
invention, a method of reducing emissions in qases is disclosed. 
The method of reducing emissions in qases comprisinq the steps of; 
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providing a compa~ed lava bed comprised of lav~ material., packing 

the lava material in, the compacted lava l?ed to a design density 

having pre-selected particle size, pre-sel~~~ed weight and pre­
selected surface area ratio . to produce a ·. design differential 

pressure across the compacted lava bed under :tluid flow conditions, 

and passing emissions-containing gas throug~ the compacted lava 

bed. 
In· accordance with yet another embodiment of the present 

invention, an emissions reduction system · is disclosed. The 

emissions reduction'. system comprises~· inlet. means for receiving 

emissions-containing· gas, emissions reducing means coupled at a 
first end thereof ·. to the inlet means f~~ reducing emissions 

contained in the emiss'ions-containing gas, and outlet means coupled 

at. a second end of ·the emissions reducing ·means for releasing 

emissions-reduced gas~ The emissions reducing means comprises~ a 

torturous fluid channel, and lava material displaced within the 

torturous fluid channel. The inlet means, ~he outlet means, and 

the emissions reducing means are disposed so ~s to achieve a design 

differential pressure between the inlet means and the outlet means 
for reducing the emissions within 'the emissi:o'ns-containing gas. 

The.foregoing and other objects, features, and advantages of 

the invention will be apparent· from' the foll~wing, more particular, 

description of the preferred embodiments of the invention, as 

illustrated in the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1. is a simplified functional diagram and perspective of 

a preferred embodiment of the present invention. 

Fig. 2 (a, b, c)' are per~pective and cut-away drawings of an 

exemplary compaction'cell shown in Fig. 1. 

Fig. 3. is a simplified functional diagram and perspective of 

a second embodiment of the present invention. 
Fiq. 4· (a, b, c) are perspective and cut-away drawings of an 

alternate exemplary compaction cell.shown in Fig. 3. 

Fig. 5 is a perspective drawing of the· lava material contained 

within the compaction cells shown in Figs. 1-4. 
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DESCRIPTI:ON OF THE PREFERRED EMBODDIENTS 
A preferred ~.~diment of the Emission~: ·Reduction System and 

Method has a two'""foid purpose: 1) To reduce noise levels to a 
·qreater extent than qenerally usedconunercial muffler.systems, and 
2) to reduce the amount of harmful qas emissions produced by 
combustion engines well below the strictest standards set in the 
USA today, or by tomorrow s Tier II requirements.·. 

The Emissions Reduction System and Method works equally well 
with a variety of fuels includinq, but not limited to, diesel,· 
leaded and unleaded fuels. 

Preferred Embodiment 

Referrinq to Fiq. 1, a .simplified functional diagram and 
perspective of a preferred embodiment of the present invention, 
hereinafter the system 10 , is shown. The system 10 preferably 
comprises: an outer casing 20, a qas inlet end 22, a gas outlet end · 
JO, and three compaction cells 24 a, b, c. As can be seen in 
Fiq.1, the elements of the system 10 are. coupled together to form 
an elongated tube. Emissions containing gas enters the system. lo·· 
through the gas inlet 22, flows through the three compaction·cells 
24 a, b, c and flows out of the gas outlet end 30. 

Referring to Fig. 2 perspective and cut-away drawings of· an 
exemplary compaction cell as utilized in Fig. 1 is shown. It will 
be understood that each of the compaction cells 24 a, b, c ·are 
identical and the following description of compaction cell 24 may 
be applied to all compaction cells 2~ a , b, c. 

In a preferred embodiment, a compaction cell 24 is a rounded· .. 
device, bearinq a likeness to the shape, if not the dimensions, of· 
a hockey puck. However, rounded, as. used herein, may comprise· 
thoUqh not be limited to, cylindrical shapes, elliptical shapes, 
etc., with the only limitation being that the compaction cell 24 
should substantially conform to the ··shape of the outer casing 20 
wherein the outer casing 20 can have· other than a cyiindrical 
shape. Each compaction cell 24 has a gas inlet retention screen 
36, a qas inlet side blank 32, a gas outlet retention screen 38, a 
qas outlet side blank 34, lava material so, and lava material 
retention screen elements 40 coupled toqether to form a compaction 
cell 24. The lava material retention screen elements 40 are 
preferably made up of fibers coupled tog-ether to form a mesh screen 
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having spacing such that .. the l,.ava material 50 .is retained within 
the compaction cell 24. Additionally, as_ is, depicted in Figs 2a 
and 2c, each side qf the compaction celi 2:4 preferably. has the 
surface area of its inlet and outlet sides ~ubstantially equally 
,spl,it between the gas inlet retention screen, 36 and the gas inlet 
side blank 32 on the inlet side, and substa~tially equally split 
·between the qas outlet retention screen 3 B,. and the gas outlet side 
blank 34 on the outlet side. Referring_ te> Fig. 2b, a cut away 
shows the lava m~terial 50 which is pac~~d into each of the 
compaction cells 24a, b, c. 

Referring back to Fig. 1, and thereon referring to torturous 
flow path indicator 100, it can be seen that the emissions 
containing gas is forced to follow a torturous flow path from the 
qas inlet end 22, throuqh each of the compaction cells 24 a,·b, c, 
and then oµt the· gas . outlet end 30. ·The torturous flow path is 
caused by the center axially displaced alignment between: the qas 
inlet :.end 22 ; through . each of the. compactie>n eel.ls .2 4 a, b, c, s 

., ... ga~ , inlet retention screen ,3.6, through .the lava material 50, 
.. through the gas outlet r.etention screen 38·~ and then out the gas . ·-.. : ·. ,· : . ; ·.. ' . . . ·: :- . ~ . . . . . . 

outlet . end 3 o. The torturous .flow path insures that turbulent flow . . . . . . : . 

of the emissions containing . g~s .. occ~rs thereby resulting in the 
most surface contact between t4e emissions containing qas and the 
lava material so. 

Second Embodiment 

·Referring to Fig• 3, ·. a simplified· functional diagram ·and 
perspective of a second embodiment of the present invention, 
hereinafter the system 10 , is shown. The. system 10 preferably 
comprises: an outer casing 20 , a gas inlet end 22 ·, a qas outlet 
end 30 , and three compaction eel.ls 24 a, b, c. As. can be seen in 

· · Fig. 3, the elements of the. system 10 are coupled together to form 
an elongated tube. Emissions containing gas enters the system 10 
through the qas inlet 22 , ·flows. throuqh the three compaction cells 
24 a, b, c and flows out of the gas outl.et end 30 . 

Referring to Fig. 4 perspective and cut-away drawinqs of an 
exemplary compaction cell as utilized in Fig. 3.is shown. It will 
be understood that each of the compaction cells 24 a, b, c 
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are identical and the fol1owinq description .of ~ompaction cell 24 
may be applied to p,l_l compaction cells 24. ,Jik,, b, c • 

. ·.:~·::r,.r .... ':!._;._· 

:en a preferredembodiment, a compaction cell 24 is a rounded 
device,. bearing a likeness to the shape, if not the dimensions, of 
a hockey puck.. However, rounded, as used herein, may comprise 
though not be l.imited to, cylindrical. shapes, el.liptical.shapes, 
etc., with the only l.imitation being that the compaction cell 24 
should substantially conform to the shape of the outer casinq 20 
wherein the outer casing· 20 can have other than a cyl.indrica1 
shape. Each compaction.cell 24 has a gas inlet retention screen 
J 6 , a gas inlet side blank 32 , a gas outlet retention · screen 

. J s , a gas outlet side blank 3 4 , lava material 5 o, and lava 
material retention screen elements 40 coupled· together to form a 
co.mpaction cell 24 • The lava material retention screen elements 
40 are preferably made up of fibers coupled together to .:form a 
mesh screen having spacing such that the lava material. so· is 
retained within the compaction cel.l 24 • Additionally, as is 
depicted in Figs 4a and 4c, each side of the compaction cell 24 
.preferably has the surface area of its inlet and outlet sides . 
substantially equally split between the gas inlet retention.screen· 
36 and the gas inlet side bl.ank 32 on the inl.et. side, and 
substantially. equally split between the gas outlet ret·ention screen 
3 8 , and the . gas outlet side blank 3 4 on the outlet side. 
Referring to Fig. 4b, a cut away shows the lava: material' SO which 
is packed into each of the compaction cells 24 a, b, c. 

Referring back to Fig. 3, and thereon referring to torturous 
flow path indicator 100 , it can be seen that the emissions 
containing gas is forced to follow a torturous flow path from the 
gas inlet end 22 , through each of the compaction cells 24 a, b;. 
c, and then out the gas outlet end 3 o . The torturous flow path is 
caused by the center axially displaced alignment between:· the gas 
inlet end 22 : through each of the compaction cells 24 a, b,c, s 
gas inlet retention screen 36 , through the lava material 50, 
through the gas outlet retention screen 38 : and then out the gas 
outlet end 30 • The torturous flow path insures that turbulent 
flow of the emissions containing gas occ~rs thereby resulting in 
the most surface contact between the emissions containing gas and 
the lava material 50. 
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Lava Material Selection and Packing 

The present invention uses a lava-material having specific 

physical and chemical: properties. A preferred location of lava 

mate·rial having the ~esired physical and cheJnical properties is 

Flaqstaff Cinder S~J,es, Flagstaff Arizona~ Other sources of 

suitable lava materi~l possessing the physical and chemical 

properties of lava m~terial from Flagstaff Cinder Sales may of 

course be utilized.·· These sources, as is we~l known in the art, 
' . 

could include other ·sellers of rock or lava material including . . . . . 

mining operations, ·quarries etc. . Additionally, artificially 

produced, or man made, material possessing ·. substantially the 

_physical and chemical properties of.lava material from Flagstaff 

Cinder Sales may also be utilized in the present invention. 

To produce the lava material 50 from the bulk material 

obtained from a lava material source the following method is 

followed: 

1. Bulk material is selec~ed from a lava material, or other 
suitable source, possessing substantially_ the chemical and physical 

p~o~erties of lava . ~at~rial froJll Flaq~taff Cinder Sales. . . Typical 
i.· .. ·. ...· . ·' ·.· :. . - . 

lava material from the Flagstaff Cinder Sales has a chemical makeup 
··.· s~st~~tially comprisi~q at least the followinq 

Metal elements. 

Table 1. Lava :Ma~erial Metal.Elements 

· .. METAL : .% BY WEIGHT METAL % BY WEIGHT 
ALUMINUM . .1.7 SODIUM 0.3 
BARIUM <0.00010 STRONTIUM <0.00050 
BORON <0.00047 TITANIUM 0.1 
CALCIUM· . l.. 4 VANADIUM .. ' <0.00062 
CHROMIUM <0.00010 ZINC <0.00031 

. COBALT <:0.00011 ANTIMONY <0.00002 
COPPER <0.00010 ARSENIC <0.00002 
IRON 1.2 CADMIUM <0.00002 
MAGNESIUM 1.6 LEAD <0.00001 
MANGANESE <0.00030 MOLYBDENUM <0.00001 
NICKEL <0.00010 SELENIUM. <0.00005 
POTASSIUM <;0.0014 SILVER <0.00005 
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2 • Bulk ,material is next subjected to a screening process·. 

screening preferab,iy;:t:consists of placing ;:~ii·· bulk lava material 
• .. ·. ·_,:·;: . 

onto a screen tabl_e (not shown) having a selected size mesh spacinq 

as shown in Table 2. _starting with Screen step # 1, the agitation 

of the screen table results in only the bulk material having 

dimensions smaller than the selected· mesh spacing falling throuqh 

the screen and being collected below. The screening process is 

then repeated for successively smaller mesh spacing as further 

listed in Table 2, Screen Steps# 2, 3, and4. 

Table 2. Mesh Spacing for Screening Process 

PROCESS. STEP MESH SIZE 
Screen Step 1/2 
# 1 
screen Step ,3/8 
# 2 
screen Step 1/4 
t 3 
Screen Step .3/16 
t 4 

3. The screened bulk lava material is next sorted to select 

material having a substantially porous surface. .Some lava material 

is possessed of a substantially smooth surface much as· pea gravel 

or pebbles possess. This type of lava material is unsuitable and 

should. be discarded. Screened bulk lava material having a 

substantially porous appearance however is retained. The screened 

porous lava material is next subjected to a void test in order to 

further select suitably porous lava material. A void test, as is 

well known in the art, is performed by placing a measured amount of 

the material to be tested, screened porous lava material in this 

case, into a container. The screened porous lava material will 

have a certain weight and gross volume. The container, of which 

the volume is known, is then filled with water and the weight and 

9 



_;:. 

. ~· 

W000/30735 PCTJUS99/23221 

volume of the water added to the container is .determined. This 
process will then al.low a calculat~on, u~ing a procedure, well 
known to those in the art, that wil.l determine the void factor of 
the screened porous lava material. For exEiiuple, in an exemplary 
test, the screened porous lava material weighed in at 42 oz, and 
the sc;reened porous lava Jllaterial volume, following the void test, 

. : .· . 

showed a screened porous lava material VC?lume of 49.48 cubic 

inches. In a second. exemplary test, the :screened porous lava 
material weighed in at 54 oz, and the screene~porous lava material 
volume, following the void test, showed a :screened porous lava 
material volume of 66.78 cubic inches. These two exemplary tests 
are used to select screened porous lava materi'a1 having a weight to 

· volume ratio of 
1: i.2 which wili select.suitable screened.porous lava material 
·50. The ·object of a substantially ·1: 1~2 ratio is to ensure 

··stifficient contact surface area between th~ lava material' 50 and 
the emissions containing 9as. The lava· material 50 is next packed 

"into·an empty compaction·cell 24. Lava :material 50 is added to the 
'compaction cell until full .·at substantially . an 85% · compaction 
fact.or·. The substantially 85% ·· compaction · factor ensures that 
settling of the lava material withih the compaction cell 24 will 
not · oc·cur I while also ensuring that . excessive compaction will not 
occur thus resulting in pulverizing the lava 'ma,terial 50. Each of 

'the compaction cells 24 is:.filled with·lava material 50 processed 
using the above· procedure~ 

The . purpose of : the .. above procedure . is to ensure both 
sufficient contact surface· area between the lava material so and 
the emissions containi'ng gas, while also ensuring that the voids in 
the: compaction cells 24 are of an adequate size to not excessively 
restrict the flow Of the emissions conta.ininq gas and cause 
excessive back pressure thereto. The present invention is designed 
to maintain the back pressure below approximately one to two pounds 
per square inch for the systems 10 and 10 • 

The actual back pressure of the system io and 10 niay be 
tailored for specific applications by varyirig the above procedure 
using engineering methods well known to those in the art. For 
example, as just stated, internal combustion engines are designed 
to operate with maximum back pressures of sub~tantially 1 PSI at 
1000 RPM, and 2 PSI at 2000 RPM. However, different engines such 
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as diesels, qas turbines, etc. will have dif~erent design back 
,pressure specifications which a person well skil.led in the art will 

• : -·;'.:~:~:; ~· • . . • • -:~ ~ :::i":,~.: .... ~<:. • be able t<:> modify the.' present invention to satisfy. 
Additionally, the above embodiments represent only two 

embodiments of the present invention. As is well know' to those in 
the art, a wide ranqe of compaction cell shapes, sizes and numbers 
thereof may achieve· the method: of the emissions reduction system. of 
the present invention. As· ·previously discussed, an important 
feature of the method is the correct selection and processing of 
the lava material so of the present invention. Usiriq the 
previously defined lava material° 50 selection method and packing 
.the lava material so into appropriate canisters to the appropriate 
'compaction factor, and with a, correct emissions containing qas flow 
Will ·result in the achievement Of the present invention. 
Therefore, although the invention has been particularly shown and 
.described with reference. to a preferred and second· embo.diment 
thereof, it will be understood by those skilled in the art that 
changes in form and detail may be made therein without departing 
from the spirit and scope of the invention. 
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What is Claimed is: 

1. An emissions reduction system comprising, in combination: 

inlet means for receiving emissions-containinq.qas; 

emissions . reducing means coupled at a first end thereof to 
said inlet means for reducing em.issions contained in said 
emissions-containing gas; 

said emissions reduci~q means co~prising: 

a torturous fluid channel; 

lava material displaced within said torturous fluid 
channel~ and 

wherein said lava material is located within a set 
of self contained containe.rs within said emissions 
reducing means; .. and 

outlet means coupled .· at a second end of said emissions 
reducing means· for rel.easing emissions-reduced gas. 

(_;·· ·, •'· 

:t. 'l'he system ··of Claim 1 wherein said lava material 
' po'ssesses the characteristics of iava rock from Flagstaff Cinder 

sales, · Flagstaff Arizona·. 

:.·· .,.·· 

.3 ~ The system of Claim .1 wherein said lava material located 
within said sets. of self .contained containers is packed to a pre­

. selected loading having pre-selected mass and surface area ri;ltios 
. of said lava material •. 

4· ~ The system of Claim 3 wherein said pre-selected lava 
material has a screened particle size of substantially 3/16 , has 
a weight to volume ratio of substantially 1:1.2, and is packed into 
said self contained containers to a compaction factor of 
substantially 85%. 

5. The system of Claim 4 wherein s~id set of self contained 
containers containing said lava material form said torturous fluid 
channel in combination with said emissions reducing means. 

12 

.. ·.·•.' 

This Sheet Has Been Repla~~d 

lllHIWmll/lt · 
!. 1 ,' ·:•• ·• I•·>~:· 



\ \11\11\ \\\I\\ Ill\\ \\1\1 \\\\I\ 
* C L M S 

PCT/US99/23221 W000/30735 

6. The system of Claim 5 wherein said set_ of self contained 
containers is a plurality of disc shaped containers each·havinq an . J . :·: .. ~ ..... , . f .. ::· :.: 
entrance screen and' liiaving; an exit screen, :·,.~erein. -said spacinq 
between retention elements of said entrance screen.: a:hd· said exit 
screen have smaller dimensioning· than the dimensions of said lava 
material. 

7. The system of Claim 6 wherein said plurality of disc shaped 
containers comprises at least three containers. 

8. The system of Claim 7 wherein said lava material 
possesses the characteristics of lava rock from ·· Flagstaff Cinder 
Sales, Flagstaff Arizona. 

9. A method of reducing emissions ih gases comprisinq the 
steps of: 

providing a compacted lava bed comprised of lava material~ 

packing said lava material in said compacted lava bed to a 
design density having pre-selected particle size, pre-selected 
weight and pre-selected surface area ratio to produce a design 
differential pressure across said compacted lava bed under fluid·. 
flow conditions; and 

passinq emissions-containing gas through said compacted lava 
bed. 

10. The method of Claim 9 further comprising the step of 
using lava material having substantially the physical and chemical 
characteristics of lava material from Flaqstaff Cinder Sales, 
Flaqstaff Arizona. 

This Sheet Has Be~n Replaced 

. I llM/ II ~H Ill/ 

'· .. ... 
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11. The method of Claim 10 wherein the s~ep of packing said 

lava material in said compacted lava bed t~ a design density having 

pre-selected particle -size, pre-selected weight and pre-selected 

surface area ratio £urthe~ includes the step of using lava material 

wherein said pre-selected lava material has a screened particle 

size of substantially 3/16 , a weight to volume ratio of 

substantially 1: 1. 2, and is packed into said self contained 

containers to a compaction factor of substantially 85% .• 

12. An emissions reduction system comprising, in combination: 

inl.et means for receiving emissions-containing gas; emissions· 

reducing means coupled at a first end thereof to said inl.et means 

for reducing emissions contained in said emissions-containingqas; 

said emissions reducing means comprising: 

a torturous fluid channel; and 

lava material displaced within said torturous fluid 

channel; 

outlet means coupled at a second end of said emissions 

reducing.means for.releasing emissions-reduced gas; and 

wherein said. · · inlet··· means, said outlet means, and said 

emissions reducing means are disposed so as to achieve a design 

differential pressure between said inlet means and. said outlet 

mearis for reducing said emissions within said emissions·-containinq 

qas. 

13. The system of Claim 12 wherei.n said lava material 

possesses the characteristics of lava rock from Flagstaff Cinder 

· Sal.E!s, Flagstaff Arizona. 

14. The system of Claim 13 wherein said pre-selected lava 

material has a screened particle size of substantial.ly 3/16 , has 

a weight to volume ratio of substantially 1:1.2, and is packed into 

said self contained containers to a compaction factor of 

substantially 85%. 
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1.5. The system of Claim 12 wherein said lava material located 

is deposed within a set of self contained_ containers packed to a 
pre-selected loading having pre-selected ·particle size, mass and 

surface area ratios of said lava material. · 

16. The system of Claim 1.5 wherein. said pre-selected lava 

material has a screened particle size of substantially 3/16 , has 
a weight to volume ratio of substantially 1: 1. 2, and' is packed in:to 

said self contained containers to a compaction .factor of 

substantially 85%. 

17. The system of Claim 16 wherein said torturous fluid 
ch!!lnnel within said emissions reducing means comprises said set of 

self contained containers containing said lava material in 
combination with said emissions reducing means. 

1.8 • The system of Claim 17 wherein said set of self contained 

containers is a plurality of disc shaped containers each having an 
entrance screen and having an exit screen, wherein said spacing 

between retention elements of said entrance screen and said exit 
screen have smaller dimensioning than said dimensions of lava 

material. 

19. The system of Claim 18 wherein said plurality of disc 
shaped containers comprises at least three containers. 

20. The system of Claim 19 wherein said lava material 
possesses the characteristics of lava rock from Flagstaff Cinder 
Sales, Flagstaff Arizona. 
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