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Source T e s t  Report of a Monsanto Envirdhem Demonstration hit 
Serving a Hard Chrane Plating Tank a t  

Electronic C h r m  and Grinding Co. Inc. 
9128-32 Dice Road, Santa Fe Springs, CFI 90670 

INTROWCT I W 

Pacif ic Environmmtal Services, Inc. (PES) was contracted by 
the W t a l  Finishing kscc ia t ion  of Southern California ( M E ) ,  
to  perform a screening test  m the control efficiency of a Mmsanto 
d-stratim unit used t o  col lect  hexavalent chromium Emissions 
from a hard chrcxne plat ing operatim. 
were conducted on January 5, and the main a r c e  testing was done on 
Jatiuary9, 1989. 

Set up and velocity determinatim 

I n  order t o  evaluate the effectiveness of  the Mmsanto unit, i t  was 
necessary t o  have a hard chrmme plat ing tank or set of tanks that were 
out f i t ted with an Emissim col lect ion system. 
Grinding CP. Inc. i n  Santa Fe Springs, CX, was the s i t e  chosm for the 
testing. Mike Reed, Vice President and General Manager of  Electronic 
Chrcme, arranged for the hookup of the d-stratim unit and the tank 
operation during source testing. 

FI s l i p  stream was taken fran the main emission c o l l e c t i m  system 

E lKt ron ic  Chrome and 

exhaust t o  supply the Mmsanto unit. The l a a t i o n  of the connection was 
approximately three feet below the roof as shum i n  Figure 1. 
inside diameter of the i n l e t  of the s l i p  stream fran the main exhaust 
was 4.5 inches. The s l i p  stream then increased t o  6 inches I.D. to  
serve the Monsanto unit. The stack outlet m the Monsanto hit was 
5.5" I .D.. 

The 

Three locations were chosm for sampling. The f i rs t  sample, 
M-1-19, was takm from the main exhaust a f te r  the s l i p  stream 
ext ract im p i n t .  This was done i n  order t o  test the Isokinetics 
of the s l i p  stream system. The secmd sample, N-1-6, was taken fran 
the s l i p  stream m the i n l e t  t o  the Mmsanto unit. 
used t o  determine the quantity of missions i n  the gas stream before entering 
the Monsanto unit. The th i rd  sample, M-S-1, was taken fran the stack 
cut le t  of the Msanto unit to determine the Emissim rate and reduction 
efficiency of the Mmsanto unit. P11 sample points are shum i n  Figures 
1 and 2. 

This sample was 
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EWIPMENT AM) PHOCESS DESCRIPTION 

Electronic C h m ~  and ClrMira CO. Inc., 1928-32 Dice Road, S W i k  
Fe Sprirga, CA 90670, is engaged in t k e  business of hard chrow pla t i ra  
for a wide range of industries,  including the  aircraft, oil, and 
kwdraulicz industries. Tu&. numkrs 1 and 2 were served by t k e  
ernivsion collection system. T ~ E  dirfensions of tank 1 were 30" x 66" x 13'. 
Tank 1 had a 3 1/2" freetoard and 90% of the tank w a s  covered by wlybal ls .  
Tank 1 waz operated during the m j o r i t y  of the test. 
tar&. 1 waz rmintained at 124 F, voltme rmintalned a t  5-6 volts,  and 
the arr(perage ranged f r o m  2500-4000 arm. 
4 -  x 8' x 6'. Tank 2 had a 3" freetoard and w a s  not cover& by wlyballs 
durirg t k e  testira. Tank 2 w a s  used for only 112 how during the 
Eriod. 

The temratw of 

T b  d h s i o n s  of tank 2 were 

T k e  bnsanto EnvFro-Ckera derwrfitration uni t  consisted of a fan 
rradule and a mist eliminator rmdule ( B r i n k  F i t e r k l  Mist E l ~ I h € i t L J r ) .  
T ~ E  derwr~stration unit is approximately 10' x 4 '  x 10' and weighed 3500 
r0ud.s. It w a s  fully instrumrited for corrtrollirg and rwnitorir@ the 
gaz flow rate and could W l e  up to 450 ACFM. The unit w a s  constructed 
of ATLAC 382 resin. 
r r e c h m i s r r s  of impaction, interception, and brownIan rmvewnt to col lec t  
even the smllest mist and sol id  particles. 

The fikr bed mist elbhator ut i l ized collection 

The unit is shown i n  F igure  1. 

TESTING METH0I;OLOG;Y 

T ~ B  saroples a t  each location were extracted using CARE r & k d  425 
as developxl f o r  the dermwtration project except tht no filter w a s  
used. The s o m e  sampling trains for M-11-19 and M-1-6 consisted 
of a stainless steel nozzle, a tef lon lined stainless steel pro&, 
two irfipirgers each with 100 m l  of 0.1N sodium hydroxide, an empty 
impinger, an imphger f i l l e d  with silica gel, a vacuum m, a dry 
gaz mter, and a calibrated orifice connected to an inclined 
rwiomter. Tke train for M-S-1 w a s  cod- the safe W a Y  except a 
glass pro& was used instead of a teflon lined stainless steel pro&. 

Sampling for the three locations w a z  done shltaneously for a 
period of six burs. Velocity and terqperature of the emission stream 
were rrmund and recorded every 15 mtriutes during the test. 
termratwe along with the v o l w  of the gas through the mter also 
waz rremured every 15 minutcS during the test. 
of the chmw tanks were n ~ a s u n d  and recorded every 30 minutes. 
informtion waz  recorded or1 f i e l d  data sheets (Axendix). 

The neter 

The voltage and arfmrage 
A l l  

PACIFIC ENVIRONMENTAL SERVICES, INC. 
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s o l  u t i  on  
M o d i f i e d  Greenburg -Smi th  i m p i n g e r  f i l l e d  w i t h  2 0 0 ,  grams 
of  s i l i c a  g e l  
Impinger  c a s e  f i l l e d  w i t h  i c e  

t .  Greenburg-Smi th  i m p i n g e r  w i t h  100 m l .  o f  .1 N NaOH 

E .  M o d i f i e d  Greenburg -Smi th  Implnger - d r y  

0 
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1 
1 
1 
1 
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. Impinger  e x i t  g a s  t e m p e r a t u r e  sensor 
, U m b i l i c a l  l i n e  t o  meter box 
, Vacuum gauge  , 

, C o a r s e  a d j u s t m e n t  Valve . By-pass  v a l v e  t o  a d j u s t  AH . Leak f r e e  vacuum pump 
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. G l a s s  o r  s t a i n l e s s  s t ee l  s a m p l i n g  nozz le  . S t a i n l e s s  s t e e l  p r o b e  s h e a t h  . S t a i n l e s s  s t e e l ,  g l a s s ,  o r  T e f l o n - l i n e d  p r o b e  . Type S D i t o t  t u b e  and  manometer  for AP r e a d i n g s  . S t a c k  t e m p e r a t u r e  sensor . 15 f t .  t e f l o n  p r o b e  l i n e  w i t h  b a l l  and  s o c k e t  c o n n e c t o r s  . Greenburg-Smi th  imDinger w i t h  100 ml. o f  .1 H NaOH 

i n l e t  and  o u t l e t  tern e ra ture  sensors 
w i t h  manometer  for A 1 r e a d i n g s  

FIGURE 3 
Diagram Of Sampl ing  Train 
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Labratory analyses were conducted by Thenm Analy t ica l  Labratory 
in Monrovia, CA. Volw,  total chrom concentration, and hexavalent chrum 
conceritratiori were detenniried for the t k m  saruples. 
ckmrr~ used atomic absorption spzctropbtor&zy and analyses for kmavalent 
c h r ~  used d ip tm.v lca rk ide  colorirEtric tehniqws. 

Analyses fo r  total 

Pi%IJL?S OF TESTING 

Calculations were rmde from the f i e l d  data sheets to determine 
saruple v o l m ,  Krcent rmis ture ,  mlecular wigh t ,  velocit ies,  flow rates, 
ard isokinetic testing for the gas a t  each smle location. 
m e  shuwn i n  table 1 and on t k e  emission test calculation sheets (Apxridix). 

Results 

T b  swuple collection w a s  intended to b bokinetic on all 3 test 
ports. However results sklawed 103, 86, and 84%. T b  inlet and out le t  
of the bnsanto Unit were blow the  EPA acceptable range of isokinetic 
testing (90-110%). Since b t h  were on the low side,  results were probably 
still representative of expxted concentrations. 

intended to provide near esml velocit ies.  
ra-, the two velocities were calculated az follows. 

Flow rates in the large 19.5" duct and the  extraction duct were 
From the rm.sured flow 

19.5" duct 3397 dscfm 27.3 fps 
4.-5" duct 223 dscfni ~ 33-7 fps - 1a.q Q 5  

bll 
The extracted gas strean showed 0.00497 m/scf of Cr T while the 

rmin gas strear0 showed 0.00402 rm/scf (a relat ively s r m l l  difference). 
C r  6 sknwed greater differences which could not b explained. 

The inlet loading to tkE Monsmto U n i t  w a s  0.2682 r ~ & ~ ~ ~ P - k o u r .  
To express the efficiency in  T k e  ou t le t  w a s  < 0.0045 m/arphour. 

rfg/arffp-kDw, the total gas flow rleeded to be calcUlaW and the  Cklr€JIfliUfl 
emissions kad to be considered for the  two inlet staclis. 
results are shuwn on the bttom of tkb? table  using resul ts  of c h n e  
coriceritratioris i n  M-1-6 and M-S-1 

l ab ra to ry  could o r a  deterruine the concentration to a minirnuo 
detectable level of 0.05 r f g / l .  
efficiency of the Monsanto unit for hexavalent chrom w a s  greater than 
the calculated value of 98.1% (expressed as rm/am-hOur), tut tke exact 
efficiency w a s  unknown. 
sample v o l w ~ ~  or r d i f y  analytical procedures to allow accurate 
r m w m m t  a t  lower concentrations. 

The adjusted 

For hexavalent chrom concentrations the r d & x l  used by tb 

This in tu rn  means th3t the control 

Therefore additional tests sknuld col lect  lager  

PACIFIC ENVIRONMENTAL SERVICES, INC. 
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SAMPLE RECOVERY DATA 

Plant: E l o ~ k e  c h m  d&& 
Date: l-q-84 
s a p u n g  Locationr L b f  /?. 5 
Sample Type: Climng 
~ u n  Number: /yl-2- Jq,5 
Sample Box Number: 

Clean-up nan: P&hS 
Job Number: 3Q5 
comments: 

FRONT BACP 

Fi l t er  Numberr 

Description of Filter: 

H O I S T U m  

Impinge- 
ml n1 $6 nl Final Volunar 

I n i t i a l  Volume: mAE2 m l  ml m l  

Net Volunar -H nl n1 nrl 

Total 820: 

Si l ica  Gel . 
27419 g Final Volume: 

M t i a l  volume *: Net Volurae 

Total HoisIJlrs: 

Description of Impinger Catch: 

PACIFIC ENVIRONMENTAL SERVICES. IN& 
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S W L E  RECOVERY DATA 

Plant: €.% 'c. c k  d&&w 
Date: I -  w 7  
sampling Location: Sdd-  6 '' 
sample Type: Chron\a 

Clean-up Man: A8-ks 

Job Number: 36 25 

R U ~  Number: Nt-% 
Sample Box Number: 

comments: 

FRONT BALP 

F i l t e r  Number: 

Description of Fi l ter:  

n01sTmCE 

Impi nge r s  
170 m 1  

xn i t ia l  Volume: ;IC0 ml 
Final Voluma: 

Net Voluma: m l  

Total 870: 

S i l i c a  Gel . 
Final volumai 

Init ial  volume 337.7 9 

Net Voluua g 

%tal Moisblre: 

a1 
ml 

m l  

m l  
mL 

os 

Description of Impinger Catrh: 

PACIFIC LNVIRONUENTAL SERVICES, INC. 
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SAMPLE RECOVERY DATA 

Plant: F / B C ~ U Z  ;c (Lr0r.t 4 &,dM 
_ -  Date: 9 

sampling Location: 

sample m: CAW 
Run Number: 

sample Box Numbar: 

Clean-up Man: a,r 

n 

Job Number: 3625 
commants 1 

FRONT BRCP 

Fi l t er  Number: 

Description of Filter: 

n 0 1 s m  

ml a1 ml 

ml ml 

m1 m l  

146 
Impingers 

F i n a l  Volume: 

I n i t i a l  Volume: 

Net Volume: 
Total 820: 

~0ta.l Hoisarar 

Description of Impinger Catch: 

PACIFIC ENVIRONYENTAL SERVICES. ING 
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EMISSION TEST CALCULATIONS 

Definition o f  Symbols 

A = cross-sectional area of stack, ft= 

a, = Cross-sectional area of Norzlo, ft” 

DW* = Water vapor in gas stream, proportional by volume 

CP = Pilot tube coefficient 

I = Percent of Isokinetic Sampling 

Mo - dry molecular weight, lb/lb-mole 
M, - Molecular weight of stack gas, lb/lb-mole 
Pblt- = Barometric Pressure at the sampling site, in Hg 

PI = Stack gas pressure, in. Hg 

0, = Stack volumetric flow rate, actual condition acfm 

O G r t o ,  stack volumetric flow rate, actual conditions dscfm 

Tm = Average dry gas meter temperature, R 460 + Fo 

T. P Average stack gas temperature, -R = 460- + F’ 

Vac - Total volume of liquid collected in impingers and 
silica gel, ml 

V m  

%t.Sd, = Vm corrected to standard conditions, dscf 

Vwcrto, = Volume of water vapor in gas sample corrected to 

VI = Stack gas velocity, ft/sec 

Y = Dry gas meter calibration factor 

“H 

= Volume o f  gas sample a0 measured by dry gas meter, dscf 

standard COnditiOnB, 6Cf 

= Average pressure differential acroBs the orifice meter, 
in. H-0 

e = Total Sampling Time, min. 

13.6 E Specific gravity o f  Mercury 

PACIFIC ENVIRONMENTAL BERVICES, INC. 



EltChv\ I 'r ~~ + G r i d w  6 I LC< - -  Plant: 
Date: 
Source/Sample Number: amah, / /u z 14 - -  

2 .  Volume Water Vapor Collected,  Standard Conditions 

V i 0  = a%? oondensate from impingers and S i l i c a  Gel 
V w ( a t d )  = ,04707 V l o  = l , i x  SOf 

V W ( 8 t d )  = / ,dB * SOf 

PACIFIC ENVIRONMENTAL BERVICEB. INC. 



P l a n t :  E k h  n;C a J &id:@ 
Source/Sample Number: C h m w  / AA-1- /9 
Date: 4 

5. Stack Gas Velooi tr  Average 

v s ( a v g )  = 37*67 - ft/seo. 

6 .  Stack Volumetric Flow Rate, Aotual Conditions (Stack 

/ Temperature and Pressure) 

Qa = 60 Va A = 6 0  @N) 6267) 

Q s =  3YQP q- aof m 

7 .  Stack volumetrio flow rate, standard oonditione (680 8 ,  29-82  
Hg ) 

Q ( s t d ) =  17.64 Qa ( l - B w e )  b = 
T O  

. 

6. Isokinet io  Variation 

PACIFIC ENVIRONMENTAL BERVICES, INC. 
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2. Volume Water Vapor Co l l eo ted ,  S t anda rd  Condi t ions  

V l O  = 2512 oondensate  from impingers and S l l i o a  Gel 

Vw(8ta) = ,04707 V i 0  = I< 1% SOf 

Vw(ata) = l a& ' mf 

PACIFIC ENVIRONMENTAL SERVICES, INC. 
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5 .  Stack Gas Velocity Average 

6 .  Stack Volumetric Flow Rate, Aotual Conditions (Stack 
' , . , L h  .*,< 

Gf V I  LP-U ' .  
Temperature and Pressure) 

Q~ = 60 vu A = 60 (rfLra7)( ,146 I. 
B B =  Z808L acfrn4 

dud- 

7 .  Stack volurnetrio flou rate, standard conditions (880 F, 29,W 
Hg 1 

Q ( a t d ) =  17.64 Qa ( l - e w e )  !S = 
To 

8 .  Isokinetio Variation 

PACIFIC ENVIRONUENTAL SERVICES, INC. 
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2 .  Volume Water Vapor Colleoted, Standard Conditions 

V i 0  = rq3 oondensate from impingere and S i l i o a  Gel 

V w ( s t d )  = , 0 4 7 0 7  V l o  = A32 BOf 

V w ( s t a )  = 4 , 3 2  ' 'sof 
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5 .  Stack Gas Veloolty Average 

6. Stack Volumetric Flow Rate, Aotual Conditions (Staok 

J Temperature and Pressure) 

Qs = 6 0  Vs  A = 60 U Y , Y Q ( D . ~ ~ ~ ) .  

Q a =  249J-5 aofm 

7 .  Stack voluroetrlo flow rate ,  standard oonditione (680 8,  29.92 
Hg 1 

Q ( a t d ) =  17.64 Qa ( l - n w a )  5 = 
Ts 

8 ,  Isoklnetio Variation 

%I = K TBYm(etd) .  
Pa Ve An 8 (l-Bwe) 

%I = 83 37 % 

PACIFIC ENVIRONMENTAL SERVICES. INC. 
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