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1. INTRODUCTION :

Stack emission testing was conducted by Zovizron-

mental Instrument ] sua:s, Inc.'at tha United Statas
Y

'Gyosum Comnany, Sheoals, Iuclana The field séé;lihg

.was pezformed an chambe: 17, 18 and 19, 1975.. The .

objectxve ca tae samplizg was to determine’ the :a::;c;-

-
- -

late emissions from tne Fiex-Xleen bag collecto: son-

trolling emissions from t-e Rock Dryer, the No. 2 axzd

No. 3 Raymond Mills and the Neo. 1 Xett le.
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2.1 Sampliag Method

2.1.1 Particulate Matter
. _'Sampliné'for :a:ticula:es'util ized the st anda:a

< - -

v.S. _nv_:cnmental 9-otectlc“ n_ency (E24) t:ain'(-i;::e 1.
The ;PA train allows samples to be colliected under isokinacic

condixions.

2.1.2 Stack Gas Compesizicn _

Analysis oL exihaust stack gas ccmposition was =ade

uszng .he Orsaa Gas Ana yze:; Elz_mhm detnctable co"aa“-

trations wzth the analyzer 'is on the crder of 2000 p:u.

2.2 Analytical Procedures

2.2.1 DParticulate Matter'

-

.© Pre-dried (at 105°C) and preweighed glass filer
£ilterzs Qere used for ﬁhe collection of particulate :ataa:;
Fblldwiné the sampliné run; tha filters were pla;ad'ia ‘
petri dishes for t-ansport back =o the 215 laboratorias
for "analysis.. T&e interior of the probe and nbizlé was
washec with acetone to remcve any eq-*alued nar*;c '

matter. The washings were col_ected in clea1 dryv hot zles. .

in the lakoratory, tha Zilitcers and srobe and :azzla

e e ma L R - ve——e s - B

washings were traasis rfed %0 sezarate welgﬁlng d*shes, cveu
dried and des;ccated Lo"a ¢conms=ant welqnt. Resu ts ye:e‘.
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- volume of stack gas into the analyzer, then sealing off

recoried %2 0.1 mag using a single pan balance. Tozal

particulate weight was then determined as a sum of the

£ilter and orcbe and nczzle wash weights. .~ ;% o o-. L0 o=

i
[
\
'

2.2.2 Stack Gas Ccapcs;t;oﬁ-;f" v f?;'-'-“;i

nnaLYSLs =3 exnaust sback gas comnos‘u;oiiwith Lthe

Orsat Gas Analyzer invclved the withdrawal of a krown

the system from the atmcsphere by means of a s-o:cock

The gés sample was then snccess-ve’y _assed th_c sh l;cuid "-i
ansorbanbs wh;ch chem;cally *emoved s,ec;-xc ccmponents. - -
The volume of gas was measured before and after eacn 'Hrl A

speczf;c chem;cal absorpt;on.' The dec-ease in gas volee :
at each absorxtant stage representad the amount ¢ that
constituens which was present. The results were then

recorded on a voiume percentage basis.' Volumet=ic ser-
bentage of N, is aésumed to be the remaining gas velume

after determination of CO4, 02; and CO.
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The part;culate emissions frem .he fou: Rett les are con-

The Dryer prccess weight varied duriné'the sampling pericd’ .

3. PROCIZSS INTORMATION

. e -
- - . . .- . 4

-

.1 Desc-lat*cn of Procass

: H;ned gypsum 'ock.xs fed throdqh the Reck Dryer whare

surface molstu_e is evaporated then tnrcugh the Raymond P

Mllls w“e*e uhe bock LS c:ushed. ;He c--sned “ccx ig fed

£o the Rettles where it i1s calcined. A Tlex-Xleen Dbag

collector controls the particulate emissicns £rom the Rock

- .

Dryer. Anothe: Tlex-Xleen =ag collector conzrois the
:a:t*culate emissions Srom she three Raymond Mills, The

number'cf Mills in operation is dependent on the dexmand.

trolled by a Flex-ﬁleen collec <or on each Kettla.

3.2 ?Process Operation During Samsling

The processes are all conitinuous as the demand reguires.

-Only LWO Raymond Mills were operated duxlng .he samn*xng

pe:;od S0 that a ccnsbant process wezght could he as "-ed
WLth =ha rates and t;me nexng noted and recorded. The -.-
Retx le was onerated at a constan* rate thrcugnout fhe

sampllag period.

3.3 'Ccmbustion Sources - L

”he Dryer was tne cnly cpe:atlcn sampled w*:h comoustion

gases ventad *H:cugn the” co-¢ec Tox, ”he ?etble is a double

.- . -+
e .




wallad vessel wisn compus stion ccauxzing i= =he Outer saszien

of The vesse’ and the calcined gypsum in rme Llnner saczion.

The mbus**on gases are vented out a seoa*ate ssack., T
3.4 Process We;qht Rates . . - ¥-<¥': i . .

l’ow1ng are process we;gn* 'ates du:;ng the bésting

periods. 1e rate data was suﬁﬂlzed ny U. 5. Gyssum sta-:.)

Process ieignt Rate

Sample Rl Process - - Smerzatiol (=ons/n ~our)
1T Rock Dryer J=ying : 52.3
. 2 . - Rwock Dryer ' Drvying - - 30
- -3 - : Rock Dryer B D:y;nq ‘ 33
- ) i .- NO; &'3 — i .
. S AT gaymond Mills - . Crusning E 38.2.
2" . No. 2 &3 R N
Raymond Mills Crushing- 38.2 -
3 No. 2 & 3 , _
Raymond Mills crushing 13.2
1 No. 1 Rettle caleining ) 13.1
2 No. 1 Rettle Ccaleining 13.1.
3 No. 1 Rettle , calcining 13.1
| ST T a e
4 ) . - - _
= ) ) To- - .

L




4. SAMPLING IXNTORMATION

. - - - . ., - . . - - PR

4.1 Dzver’ S S i

Sample oorts ‘or the Dryer stack ﬁe:e located g - -

d;ameters downstrea.m a.nd s a..:.a_..e ars u::strea.m f:'om the R

nearest q;snu:bancns. SLx.een t_ave*se :o*nts we 3 used

and three (3) one hour samples wars collected..

4.2 Ravmond Mills . .

auule ports were locatad 5 diameters downstream axad

3 d;a:e.ers upstream from distu:bances. Sixtean **ave_se

poxn were used and three (q} =e hour samples wera co;ﬁéc:ec.-
4.3 Ne. 1 Rettle - S y ) | :;

-

Sample ports were located £.3 diameters downstrzam and
'1.5 diaﬁéﬁers upst:eam.frcm dissuarbancaes., Sixtesa t:ave:sé'
poxn:s we:e used and three (3) oma nhour samples wela co-;acbea.

Tne percent moisture of the No. 1l Kettle emissions.
ranged f:om 50 20 65 percent. Trhe standaxd nomogT Taph used..'
to sample particulacte emissions isokinetically”as'oﬁﬁlined
by“;PA Method 5 is limited to mcisture of 50 peécent or ‘less.
Run No. 1 was conducted by ex::a?olation of nomographk <aza.
uns No. 2 and 3 were ccﬁductéd 2sing the fclléwing;equation_
suﬁplieﬂ éy the Indiaﬁa'S:a - :oa:d of HJealth source sa_. ing

stafs to cbtain the orifice gprassure Fequ.r=d to maizzain

- . . . - . - -

an isokizmetic sampling rate.

|
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Where AR = Factor anolied =o velocltzy 2or eSS”*
: desired crificze sressure.

C. = Pitot correctioa factor
DPnez = Nozzle diazstar (inches)

Aﬁm = Metaer AH

Tm ® Average metarx temperature (°r) " .-
i:;;_ Ty = Average stack temperature (OR).

Py = Pressure, stack conditions (in.Ez..

Py = Pressure, zater conditions {(in.=g.,

Using the data obtained frcm Run No., i,

were conducted wizhin tae lel.S or isokiaetic

— L -




- .
. 5. ALLOWASLEZ IMISSIONS
3.1 Alr ?oiluticn Contrel Regulation (APC-3) -~ B )

I Part;culate em;ssxcns ‘rém the processas are subject -

-— . f_‘ R - . - R C e
to the llm;tatlons out ned Ln ;he Ind;ana AL Polluticn

- -

Control Regulat;on (APC=5) .

5,2 Calculation of Allcwable Zmissicn Races

For process weigh -atas TP oTo 30 tons ser nour the

‘\ .
allowable emaaszcn rate _s'detefﬂlned :y hhe ecn =ion:

" "

-'=".- - ‘ - E = 4 J‘OPO 67 h . ‘.; ) . ..'.‘r

allowasle rate LS determ;ned +3'4 use of the equat;cn.

1=:=-5 0p9-1L - 407

Where E = rate of emission in los/hr

. Where P = process weight in tomns/hr.
5.3 Table of Allcwable and Actual Exigsion Rates . Lo
" . The following table sresants the process weighz Tate,
the parficulate emission rate determined by the field
testing and the allowable emission rate as sec forzh Dy
APC-5. - - . .- T o il ’ :
. : 5=-1 . : : .

For p:ocess we_ght rates .n excess of 30 tons per nous the™
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. Analysis of the'tes* data indicate Zha-

emissicns £rom theARock Drye-, the No. 2 anc

B | N ‘Mllls and hhe Vo i Rerttle are alj well wich

- tlcns set for+vn ay APC-:._ ‘;_ IR _ie;:g;

I T

N ;:i'-ﬁ'?. i T&e Raymond M;*l collechor was tes;ed e
S _coerat;on of 2 cut of 3 Mills, The em;ssmon

icantly belcw the allowable l;m;ta 1ons aud K
_ Cperation of all three M;lls would not be exg

chahge these resules, Duﬁzng normal :rccess

. R The test results from the No. 1 Kettl w

- ) to ccmpare to’ thOSe f-om the other th-ee Rets

‘ pzocesses are ldent;cal and all have identica:
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