¥

MOSS NO. 3 PREPARATION PLANT was con-
structed in 1958, It was designed to treat the pro-

| . - duction from the Moss No. 3 mine complex operating in
. "the Tiller and Jawbone-Tiller split veins at a rate
- of 1500 tph raw feed. The primary froth flotation cir-
cujt, consisting. of 48 cells, was an afterthought, and
total froth product was. added to the centrifuged table

froth flotation, consisting of 30 cells, was added in 1965,
and its product is combined with the steam coal,

: Scru‘bb.ers in.cluded in original plant design

Al of the froth and table produet is handled by the
eight dryers, with the 14 x 28M table product represent-
ing: 54 percent of the  material and the 28Mx 0 filter
‘product materjal 46 percent. Load to met coal dryers
© averdges 75 tons per dryer and steam 60 tons per hour.
* The: % x 28M averages six percent moisture and the
. minus 28M averages 28 percent moisture, for toial mois-
ture of 16 percent. The dryers have mechanical dust

Donald Jones has been
manager of preparation for
Clinchfield Cool Co. operations
in Virginia, West Virginia and’
‘Kentucky for the past two
years, Before that, he worked

" for Susquehanna Colliers Divi-
sion of M. A. Hanna Co. for
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S ' © a mechanical engineer and for
several years heading up the company’s mechanical and
electrical .departments. From 1956 until he left the com-

.. Pany, he was responsible for the preparation department
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Dust (olfection =~
o ‘at Moss No. 3

A scrubber testing program of several years duration 1
_followed a costly effort to obtain satisfactory performance .
from scrubbers installed when Moss No. 3 preparation g
plant was buift. Equipment now in use would be able to o

comply with any emission standards presently in effect -

. product as feed to eight multi-louvre dryers. Secondary -
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collectors, which have performed at approximately 94
percent collection efficiency, for recovery of dust, The
exhaust fans, moving 64,000 cfm, discharged to atmo-
sphere and testing disclosed a solids loading of 3 to 3.5
grains per cubic foot. - ‘- ‘

It was recognized that stack -emission would ereate
severe problems and the Clinchfield management re-
quired the inclusion of serubbers in the original design.
Two impingement type, liguid scrubbing -units per
dryer were installed, but these never operated satis-
factorily. The manufacturer and Clinchfield Coal Co.
spent several years and well over a million dollars try-
ing to make them operate, but the impingement screens
were easily blocked and attempts to correct the prob-
lem were unsuccessful. These units represented a mis-'

.- application of equipment and over the years had to be
by-passed because of uncontrollable fires in them and

the danger of explosion.

Test unit installed in 1967
Test models of different types of scrubbers were tried

over the past few years with varying results. The Jarge .

volume through the plant, water consumption, pres-
sure drop (which increases required horsepower), and
available mounting room presented major problems.
Because of the experiences with the equipment in-
stalled when the plant was built, any scrubbers using
impingement screens were viewed with a rather jaun-
diced eye. :

In 1967, a full size test model of a Turbulaire scrub-
ber of Western Precipitation was installed on what-
was considered the dryer with the heaviest loading of
fines. Because of construction problems, inlet and dis-
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charge ducts were not of the best -design. and necessi- .

 tated additional equal area testing in the ducts to as-
. sure accurate readings. The inlet duct on the test unit
was of sufficient length to assure proper testing, but

the final installations have short runs from fan fo

" serubber. Both the:test unit and final installation were
equipped with six-ft diam x six ft high stacks, well be-

low the desired 60-ft straight run suggested in all test

 manuals for a six-ft diam stack.

. Se¢rubber has two sections

The size 64 Turbulaire scrubber is a 1214-ft diam x 32
-ft high eylinder with a conical top and a conical hopper
on the lower end, The scrubber is divided into two
sections, comprising the agglomerator and eliminator
sections.

The agglomerator sectmn is in the lower portion of
the scrubber and consists of a hopper with liquid bath,
the inlet gas passage: formed by an inner cylinder with

a conical nozzle at the lower end, and a liquid level

-regulating. assembly

The eliminator section is above the agglomerator a5-
sembly and consists of a set of turning vanes and a
slurry sump preceding the gas outlet,

In the original test scrubber design, dryer gases at

210° F' and a volume of 64,000 ¢fm (nominal) entered
tangentially between the inner cylinder ‘and the outer
wall, discharging downward through the conical nozzle

" at an approximate speed of 110 fps.:This jet action - -

forces the dust particles and gas to impinge into the
‘water surface. The treated gas passing out of the water
bath causes the water to “froth” up into the inner

" eylinder ‘and ‘results. in ‘almost a complete removal of -

dust particles from the water.

The gas, containing a small portion of fine dust and
water, rises through the turning vames, and eyclonic
action throws the water-laden gas against the side-
' wall, where: it drains-into the eliminator sump. The

liquid entering the sump passes through weep holes
to the bottom cone. A fixed rate of water overflow at
the weir and a constant drain from.the conical bottom
removes the solids to the disposal system, '
Because we have a low sulfur coal, the corrosion
problem is not excessive at this operation. Accordmgly,
the Moss No. 3 units are constructed of Cor-ten steel.
They are epoxy coated in the outer shell and have 304
-stainless in the inmer core. Units purchased for other
. installations have been obtained in sohd stainless steel
construction. - ‘

Pressure chcmge cui drymg cupuﬂty

Results with the test unit led to the addition of seven
more units to complete the Moss No. 3 installation, The
first problem encountered after completion was a dras-
tic drop in the gas volume, creating positive pressure
in the furnaces, which forced a reduction in drying
capacity, The plant has four furnaces serving eight
dryers, two dryers to each furnace.

With the test scrubber, any imbalance in volume was
automatically compensated. However, when all scrub-
bers were installed, this was not possible, and the prob-
lem became quickly evident. The units were purchased
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‘the bottom cone of a “duck’s nes

- weir overflow. and it suggested a varying water level.
" in the inner cone with the probability of varying re

" Weir overflow improved and litfle pulsation was note

swirling aetion in the sm'ubber mth good welr over

to a specification. of 64,000 cfm at 210° F and 4.5 in. pre
sure drop. Testing showed a flow rate of 58,100 cfm an
a pressure drop of eight in. of water. After discussing:
the problem with the manufacturer, it was decided
open the normal three-in. wide opening in the orifi
to0 3.5 in. to provide enough area to maintain flow abov
100 fps at the required 64,000 ¢fm volume, _

Another problem encountered was the formation i
” of impinged solids
which had to be regularly cleaned out or the bottom
drain would block completely. This problem appeared’
to be coupled with the impossibility of maintaining a.
constant water level in the scrubber or a consistent.
overflow, Considerable pu]satmg was observed in the.

sults.
Because of the tangential flow of air, it was obvious

- that a swirling action was taking place in the bottom?

cone: To.counteract this, it was decided to install baffle
plates at the orifice to direct the gases into the bath:
at right angles to the inlet flow. This prevented the:
swirling aetion and also resulted in a “clean bottom,”i
with' the only solid buildup noted at the baffle plate

On the basis of this experience, the manufacturer rede
signed the scrubber, changing the inlet from a tan
gential connection to a center inlet. This. stopped th

flow control.

Water vsage greater than expected

One of the inducements of using this scrubber wa
the low water rate of 85 gpm claimed by the manufac
turer for the 65,000 ¢fm scrubber, or approximatel,
1-1/3 gal per 1000.cfm. To date, we have not been abl
to attain anywhere near that figure and the eight scru
bers are presently drawing approximately 1600 gpm.

We have hopes of reducing water usage to two gal pe
1000 cfm and are slowly working toward that figure. .

‘Currently, we are using “black water” as feed to the
scrubber and are discharging the scrubber underflow s
to our secondary thickeners from where it is reclaimed
as feed to the secondary froth circuit. The ash of this
material is approximately 12 percent and we- are re=< -
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Appearance of stack exhaust from Moss No. 3 prep-
aration plant before, (at left) and after, installation of
" scrubbers I :

sion'rate, even though this material is recyeled. Sereen

: o h.
ltjbt:ﬂ:to T)_qqtnes o o o
flie are ‘Loadings cverage three grains- per cubic foof -
nn’si];iiﬁ Various tests have shown loadings going to the scrub-

bers at 25 to-3.5 grains per. cubic-foot, depending on
© plant. feed sources and operating rates. Three . grains
per cubic foot represents a fair average over a.normal

five micron, and 10 percent below one micron, as an-
' alyzed by the Coulter particle size analysis method.

curate our sampling actually is, due to turbulence n
th
satisfactory” as far as we are concerned. When the
t - scrubbers are operating with the corréct water level

. and water rate, there is no noticeable after-trail from

| | °0 approximate reading of a #2 rating on a Ringel-
mann'chart, - o

Performance tested on exhaust system -
The testing procedure followed is that outlined in a

‘or Determination of Velogity, Volume, Dust.and Mist

Content of Gases” It is similar- to the procedure out-
“ined by other manufacturers and worked out in con-

 Juction with engineering societies and federal govern-
- fent agengcies, o ‘ '

- 2aust stack system only, -
Th_e exhaust from the scrubber stack is under ap-
- Proximately 0.2 in, pressure and, in appearance, pre-

- ’"ILY 19_59 o

daixiling.it at an qé-.ﬁmai;ed rate; of 150 tpd, with no.
‘rioticeable buildup in the water eircuit or stack emis-

- analysis-on the overflow material shows 92 percent .
~“through 325 mesh with just a trace of material over

- operating .period. Particle, sizes are extremely small, -
with 100 percent helow' 39 miicron, 68. percent below

While there is, and will be, much debate on how ac-

¢ short discharge stack, results to date have been -

e white plume from the stack when observed against
-aclearsky, When water falls below the 1 in, Tequire- -
ment at the orifice, a brownish haze is noticeable and, -
it the water level is dropped to three in. low, excessive -
blow-by will occur and result in a stack emission with.

- fuﬂ&tin ‘from Western Precipitation, entitled “Methods .

'S.U.lfiﬁ governmental agencies are concerned only with
mission, we have confined the major testing to the ex-

' -sents. a swirling, hdi]ing, 'white cloud-wlﬁéh‘i:lumed 'but

at approximately 50 £t above the stack lip, The air flows.
through the de-mister, sets up a definite pattern, which

. lasts well up inte the free-plume. We -used the equal -
area. method of dividing our stack for . testing, using =~ - -
- two 3-in. diam test ports set at 90° for inserting a. pitat R

tube, : . o .
The stack was divided into four equal area zones and

was traversed from the center to the far wall and back
~ to the port in both directions. The veldeities and load- B
ings in each zone were tested and, since we were op- - -
erating with a short stack. and changing. conditions, ] .
many observations were made in each zonein'o¢der to . .- ]I
_ provide a coritrol over velocity fluctuations. - A ' '
Of all the tests run over a recent six-month period,

- exit gas loading ran: _ o e
0855 Western Precipitation Field Engineer’s Reading
.0404 i » . » ”n ” . ‘ n
‘0424 P ”- Y T om ”n

0360 Clinchfield Coal Company’s Engineer’s Reading - -
D/ 2 '3 ” . . T

0480 »

.From these results, we feel this scrubber will pr&ﬁdé-.‘ S
- an emission that will comply with any of the state e~ .

quirements now in effect. T
A test was made by another company of a similar in-

stallation at Clinchfield’s Compass #2 preparation .
plant at Dola, W. Va. The company in question has a
semi-~independent reseairch and development division, ~

which approaches any problem in a strictly scientific,
detached way. Their report showed these scrubbers;

which we had not attempted to_improve at the time . I
of their fest, had a concentration of 0.087 grams per. . .
standard cubic foot which would exceed West Vir=

ginia’s code of 0.09 grams per stanidard cubic foot (110,-

000 cfm or less) for new installations: after March 1,

. 1970. 'The testing company assigned an efficiency of 97

percent to this installation. Performance of these serubw

.bers can undoubtedly be improved by adapting the -
‘nozzle opening to maintain +110 £ps nozzle speed.

Emissions independ'enf of product ‘_"';uoistu_re- |

It was noted -that dust emission increased during .
periods of difficulty in furnace operation. Fluctuating



:dryer load, requlrmg a reductmn in furnace tempera-

= “ture, resulted ina sma]ler volume through the serubber. .
_- 'nozzle, droppmg the nozzle speed below 100 fps, which- . .
~is the cr1t1cal speed for nnpmgement in the bath, and
' .mreasmg “the- gram loadmg. Increase in filter cake
- _content of the feed had no effect upon dust emission.
‘The.re is no correlation between the percentage of fines
"(=325) in the dryer feed and product and dust emission.
Neither is there a relationship between dryer product_ .
" moisture and dust emission,

Test results of ten readings showed a maximum grain

_loading of 0,102 grams per standard cubic foot, a mini-

‘of scrubber at Moss No. 3 (eight scrubbers), Compass
‘No. 2 (two scrubbers) » .and Badger (twor scmbbers)
- and two such scrubbers axre to be ms_ta]led at our K t

.. aKrebs Medusa scrubber at Moss No. 2 plaut. Thisuni
is similar in operating theory to the Turbula:re, but it~§
' reverses inlet and outlet direction. We feel that the fan' §

At ﬂns tlme Clmchfield has msta]latwns 0£ ‘this type

land plant by Heyl and Patterson.
We are contemplating an- experunental mstallatmn

should be at the scrubber discharge. instead of the in-. E
let so as to provide a smoother flow through the scrub-':
bers. In this experimental installation, we intend to in-.

 mum of 0.063 and an average of 0.087.

stallation.

‘; corporate all such c11an'=es needed to make an ideal in
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Recenf -Publiéetiohs of
~ Interest to Mining Men

. USGS Bulletin 1272:D. “New Tale De-

poeif in 5t. Lawrence County, New
York;” by C. Ervin Brown,** -

‘USGS: Bulletin 1273, “Geology and
Mineral Deposits.of the San Cristobal
" District, Villa' Martin Province; Potosi,

Bo[lvm," by Harbert 5. Jacébson and -

Curlos Munllo, etc."'*

UsGS Bul!ehn 1274:N.. "1 he Chmle (Up-
per Triassi€). and ‘Sundance (Upper.

Jurassic) Formations in North- -Central
Colorado,” . by G. N. Pipiringos,

© W. X Hail, Jr., and G. A. lzett. Price:
25 cenis.*”

L UsGs Professnonql Paper 536-C. “Geol-

. .ogy of the Coal Hill Hariman, dnd
 Clarksville . Quadrangles, * Johnson
" County and Vicinity, Arkansas,” by

L EOA Merewether and Boyd R. -

Huley. -

USGS Professional _Pdper 591. A De-

scriptive Catalog of Selected Aerial
Photographs of Geelogic Features in

Areas Qutside the United States,” as-

sembled . by Charles  R. Warren,

Dwight L. Schmidt, Charles S. Denny;.

and William J. Dale,**

USGS Professional Paper 595. “Geol-

ogy of Uranium Deposits in the
Dripping Spring Quarizite Gilo
County, Arizong,” by Harry C.
Granger and Roberi B. Ruup Price:
$2.25 *x

-Techmcul Report.: “Computer Apphca-

. tions in Underground Coal Mining,”
by research team from Virginia Poly-
fechnic Institute, Obtainable. from

.. Office of Coal Research, Department

-of the Interior,. Washington, D. C.

20240, Price: $12.00.

A

 Map 1250A.-

”Geblogical Map of -
i .Canada.” Geological Survey . of
Canada, Ottawa. ‘

Map 1252A. “Mineral Deposits | of
_Canada.” Geologucal Survey of Cun-' '

udu, Oﬂaw«:.

‘ Mup .2170._ ”Geoldg_icul:.'Map of the
Sudbury Mining Area.” Publications -

Office of the Department of Mmes,
Toronto. Price: 75 -cents. .

S$pecial -Report 528, f'lndex to Geoldgic
Maps of Californic, 1961-1964,” by

. James B. Koenig and Edmund W.
California . Division . of -

. Kiessling.
Mines and Geology, Ferry. Bmldmg,
San Francisco. Price: $1.75,

Speclal Report 95. Talc Deposits -of

~-the Southern Death Valley-Kingston.
Range Region, California,” by. Lav-
ren A. Wright. California Division of -
Mines and Geology,. Ferry Buuldmg, o

San Francisco. Price: $6.00.

Geologlcctl Sunrey Report: “Mineral Poif:

. '_ sources, of Washington. 1957--1962/
BOOKS o e

.. covered).
" Reprint Series. “An Evaluation of 1lli- - covere: )

nois Coal Reserve Estimates,” by J. A. - .”T rqﬁse&ioﬁe iof SYmhosiOﬁi -of 'M'in.

“tential in. Proposed Voyageurs Nu
tional Park in Northern Minnesota.”
Obtain from Minnesata Geologica
Survey, . University - of “Minnesaota
Minneapolis, 55455. Price:-$1.00. ;

Bulletin 28. “Ground Control in Bedde:
. Formations,” by Lawrence Adler an
Meng-Cherng Sun. Oblainable from

. Research Division, Virginia Polytech
_nic l'nsﬁfute,‘ B‘ldcksbtirg"24061'.

Bulleﬂn 59. _"Babhogmphy and Inde
" -of the Geology and -Mineral Re-

by William H. Reichert. Departmen
~of  Natural * Resources, .. Olympia
-Wash. Price: $3.00. - .. "

#1968 Year Book.” American. Bureat
of Metal Statistics, 50 Broadway,
- New York 10004. Price: $5.50 {soft:
.pdper covered); $6 00 (hard clothdim

o bt bt et

.Snmon and W. H. Smith. Nlinois State . Taxation.” 'Secretary, College - o :
- ‘Geological Survey, Natural Re- . - Mines, University of Arizona, Tugson !
- sources Bunldmg, Urbana, I. 61801. © 85721, Pricés $5.00, - . - E
Preliminary Interpretation Reporf. f’Air— R S ;
borne Magnetometer Survey of Eust .
- Central lowa,” Adapted from Re- T
port of Airborne Magnetometer Sur- = NI ‘ . :
vey of East Central lowa by Aero’ ** For sale by the Superintendent o Ty
Service Corp. Obtainable from lowa. * Documents, U. S, Government Prim‘m '
Geological Survey, lowa City, lowa.. Office,. Wnshmgton, b. C. 20402. ¢
‘ §
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