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Source T e s t  Rewrt of a C W  Demnstration Unit 

Los Angeles, CA 90011 

Serving a Hard Chrom Plating Tank a t  
E l e c t r o l i z i n g  Inc., 1947 bp?r  Avenue 

INTROWGTION 

Pacific Envirumntal Services, Inc. (PES) was contracted by 
t k e  Metal Finishing Association of Soutkern California (MFASC), 
to perform a screening test on t k e  control efficiency of a CM&E 
derwnstratlon unit used to collect hexavalent chromium emissiom 
from a hard chror~ plating operation. 
were conducted on January 18, and the s o m e  testing was done on 
Januwy 19, 1989. 

necessary to have a hard c h m  plat- tank that  was outfitted 
with an emission collection system. E l e c t r o l b l n g  Inc. in Los Angela, 
CA, was the site chosen fo r  the testing. Susan Grant, General bnager 
of E l e c t r o l i z i n g  Inc., arranged for the b k w  of the demnstratiorl 
unit and the tank operatiori during s o m  testing. 

supply the CM&E unit. 
done enclosure and a flexible bse was attact& to the enclosure outlet  
a b v e  the tank. 
ver t i ca l ly  to the roof, then across the roof and down to the inlet of tk 
C W  unit (Fisurc: 1). The length of the h e  and pipe waz approximately 
100 feet  between the tank and the control unit. The outlet  of the tank, 
t k e  inlet to the cM&E unit, and the out le t  of tk C W  unit were a l l  6" I. D.. 

On January 18th, velocity traverses were t&en a t  10 different 
ports to determine the veloci t ies  of the emission system. 
were near the tank exhaust, four traverses were made on the inlet near 
the unit and four on the outlet  (Figun 2). 
traverses abve the tank r~asured 9.4 ft/sec, at the inlet to tk C W  
unit it was 8.7 ft/sec, and a t  the out le t  It was 9.8 ft/sec. 

Set up and velocity determinations 

In order to evaluate the effectiveness of the CM&E unit, it was 

The exhaust was t&en from hard chrow plating tank No. 10 to 
The plating tank waz covered by a prefabricated 

The flexible bse  ran across ceiling jointa then 

Two traverses 

The ~relimlnary velocity 
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On Januat-y 19th, two  locations were chosen for  sampling. TIE f i r s t  
sample, CME-I, w a s  taken from the inlet to the unit a t  sarnplirg port A. 
T h i s  swnple w a s  used to determine the quantity of emissions in the gas 
stream k f o n  entering the CM&E unit. The  second sample, CME-0, w a s  
taken from the outlet  of the CM&E unit a t  sampling port G,  i n  order tu 
detemline t k e  ernissiori rate and sut;sequently the ~ m k c t i o n  eff iciency 
of the CM&E unit for  texavalent c h m i w  eraissions. Continuous veloci ty  
rfm.swemnts were oixxrved i n  ports C and F. 

E W E "  AND pRocE3jS DESCRIPTION 

Electrulizlng Inc., 1947 Hooper Avenue, Las Angeles, CA 90011 , is 
engaged in  tke b i n w s  of hsrd ckmr~ platirg fo r  t k e  aircraft and 
various other industries. h i n g  the test, tte CM&E unit served W e d  
t d  c h m  plating tank No. 10. 
appmximtely 3.5' x 8'  x 3'deep. TIE tank had a 3" freetoad and had 
a 3/4" ~ l ~ b a l l  wverage of 150%. Wing the test the temraturu: 
of the tank w a s  mintained a t  140 F, the voltage averaged 6.5 volts, 
and the armrage averaged 1065 
tank w a s  143,500 rwfl fo r  total c h w  and 140,000 rfgfl for  kexavalent 
C h W .  

The dirensions of the tank w e n  

The concentration of chnc; in the 

The CWE dewnstration unit w a s  approximately 6 '  x 5 '  x 5'. It w a s  
wurited on a trailer that  w a z  5 '  x 9 '  and weighed 1300 maridz. T t e  full 
r e  of the unit is the SVS/MECA, which stands fo r  its two  stages, the 
SI& Ventilation System and the Multipurpose ESnission Control Assembly. 
The power muirerrents  were 230 V a t  20 amg8 or  460 V a t  10 m. 
The demnstration unit was sized fo r  application on tanks 20 sq.f t .  or 
smller. 

TESTING IETHOEOLGY 

The samplw at each location were extracted with mdified CARB 
m t h d  425 some testing trains as descritxd in a 1/20/89 CARB protvcol 
(Figure 3). TIE. s o m e  sampling trains wnsisted of a 0.52" I. D. 
glass nozzle, a teflon lined stainless steel probe, two  imingers 
each with 100 m l  of 0. lN sodium hydroxide, an 8911x1 teflon coated glass 
fiber f i l t e r  placed after the second wet impinger, an empty implnger, 
an lmpinger filled with silica gel, a vacuum pump, a dry gas mter, 
and a calibrated or i f ice  connected to an inclined romowter. 

PACIFIC ENVIRONMENTAL SERVICES, INC. 
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1. Glass  or s t a i n l e s s  s t e e l  sampl ing  n o z z l e  
2 .  S t a i n l e s s  s t e e l  p robe  s h e a t h  
3 ,  S t a i n l e s s  s t e e l ,  g lass ,  or T e f l o n - l i n e d  probe  
4 .  Type S p i t o t  t u b e  and manometer f o r  AP readings 
5 .  Stack  t e m p e r a t u r e  sensor 
6 ,  15 f t .  t e f l o n  

8 .  Greenburg-Smith i m p i n g e r  w i t h  100 ml. of..l H IlaOH 
9 .  Modified Greenburg-Smith imp inge r  - d r y  

r o b e  l i n e  w i t h  b a l l  a n d  socket  c o n n e c t o r s  
7 .  Greenburg-Sal t  R imp inge r  w i t h  100 ml. o f  .1 H HaOH 

solut i .on 
s o l  u t i  on 

10 .  Modified Greenburg-Smith i m p i n g e r  f i l l e d  w i t h  200 grams 
of s i l i c a  g e l  

11. Impinger c a s e  f i l l e d  w i t h  ica 
12.  Im in e r  e x i t  g a s  t e m p e r a t u r e  s e n s o r  
14.  Yacuum gauge 
15.  Coarse a d j u s t m e n t  v a l v e  
16,  By- a s s  v a l v e  t o  a d j u s t  AH 

18, Ory gas  meter  
1 9 ,  Dry a s  meter  i n l e t  and O u t l e t  tern Cra tUre  s e n s o r s  
20 ,  Orif c e  meter  w i t h  manometer f o r  A!i r e a d i n g s  
2.l. Filter Holder with teflon-lin6d glass  f lber  f i l t e r .  

13, Um 1 3  i 1  c a l  l i n e  t o  m e t e r  bo% 

17,  Lea I: f r e e  vacuum pUmP 

:. 
9 

FIGURE 3 
Diagram O f  Sampling Train 
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Sarrpllrg a t  the two porta w a s  conducted sinultaneously a t  a single 
Velocity stack velocity location for  a reriod of jus t  over five hours. 

and tenrperature of the emission stream were measured and recorded e v e n  
30 rninutes during the test. The  meter temperature and the volunr: of gas 
through the meter also we= measured every 30 minutes during the test. 
Applied voltage and amperage to the c h m  plating tanks and plating bath 
t e m r a t u r e  w a s  recorded by CM&E ~ r s o n n e l .  All information was recorded 
on f ie ld  data sbets ( A p ~ n d i x )  . 

i n  Monrovia, CA. Total chrome concentration arid hexavalent ckmm 
corcentratlon were determined fo r  the two stack sarru?les, a blank, and 
the plating bath solution. 
scrubbing solution of the CM&E unit. 
atordc absorption spectmphotorretry and analyse for  hexavalent ckmm 
used diphewlcartmide c o l o r h t r i c  technlquea. 

Labratory analyses were conducted by T h e m  Analvtical Labratory 

Chrome analyses and pH were measured for  the 
Analyscs for  total chrom used 

RESULTS OF TESTING 

After running 5 hours and 7 minutes the test w a s  stop& immxliatelu 
w h e n  water WEB observed in the silica gel impinger on the outlet  train. 
The t o t t o r n  of the lmpinger had broken off and allowed water to be sucked 
into the lmpinger. A post sampling leak check of the sample collection 
system passed a t  6" Hg vacuum so we believe that the test results were 
not seriously effected. A leak i n  the silica gel lmpinger would allow 
the wru? to suck ambient air, thus providing a lower concentration of 
chroms than would te correct. 
quantitatively but can be used to indicate the ae-1 c of 
chrom in  the inlet and outlet  ducts. 

Results of the test not be WL 

Because of the a b v e  difficulty,  no misture determination could be 
rmde on the outlet  train. 
the inlet and outlet  assuning saturated air a t  the rmured stack 
tenrperature and pressure. 

Calculations were made from the f i e ld  data skeet8 to detennine 
sample volunr:, mlecular weight, velocities, flow rates, and isokinetic 
testing for the gas a t  each sample location. 
calculated from the velcclty rmsuremnts taken during sample extraction. 
The isoklnetic sampling rates were 94.9% for the inlet and 98.4% for  the 
outlet. 

The inlet loading to the CM&E unit  w a s  0.4579 w/am~hour for total 

I t  w a s  decided to ezthte misture  on b t h  

The esthte w a s  2% misture content. 

Stack gas volum8 were 

R e s u l t s  are shown on the emission test calculation s h t s  (Appendix). 

chrome and 0.3271 ~ / a r p h o u r  fo r  hexavalent c h m .  The outlet w a s  
0.0091 rg/mphour for  total chrom and 0.0059 fo r  hexavalent chror~. 
The control efficiency fo r  total chme w a s  calculated a t  98.02% and 
for  hexavalent chme w a s  calculated a t  98.19% (Tables 1 and 2). 
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Plant: .€Lo li2 /a TYT, 
Date: 
Source/Sample Number: C M F - 7 5  

2 .  Yolume Water Vapor Colleoted, 8tandard Conditions 

oondensate from impingers and 8 i l i o a  Gel - 
V l O  = 
V w ( s t J )  = ,04707 V l o  = S O f  

V w ( e t a )  = ' sof 

cc - 
3. Percent Moisture, by volume . 

4 ,  Molecular Weight, Staok gas 

Dry Molecular Night 
MQ = 0,440 (% C 0 2 )  t 0.920 ( X  O a )  + 0,280 (X..Na + 95 CO) 

MQ = 27.0 lb/lb-mole 'c40 CFR,&+66, M & A p p  A , d ; o n  309 

Mo = Ma t a w e  (18-Ma) =(aq,O )t( 0.02(1)(18- dq10 ) 

MQ = 0.440( ')t 0.320( I ) +  0,280( ) - 

Me = 68478 lb/lb-mole 
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5 .  Stack Gas Yelooltv Average 

6 .  Stack Volumetric Flow Rate, Aotual Conditions (Stack 
Temperature and Pressure) 

~8 = 60 va A = 60 (?.37)( o, i f63)  
g r r =  110~39 aof m 

. 

7 .  Stack voluroetrlo flow rateD standard conditione (880 RD 29.92 
Hg) 

Q ( a t d ) =  17,64 Qa (1-BWs) 5 = 
Ta 

8. ‘Isokinetlo Variation 

%I = % 
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Plant:  FIectrD(I'2l5 J f l  co 
Date: I - (T rqq4 
Source/Sample Number: f M E - 0  

2 I Yolume Water .Vapor Colleoted, Standard Conditions - 
V l O  = 
v w ( o t d )  = ,04707 VIO = 
V W ( 0 t d )  = ' 8 O f  

oondensate Prom impingere and S i l l o a  Gel 
aof rc - 

4,  Molecular Weight, Staok gas 

Dry Molecular Might 
Ma = 0.440 (% (202) t 0,320 ( X  00) t 0.280 (X,Na t % co) 

pf 3.d 
M d  = 0,440(  ')t 0.320( i ) t  0,280( ) 
Ma = 679.Q lb/lb-UOle '&I crP/5i~&Gb,&',~/P~, 
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Plant: E:IEdrOliebq L C ,  
Date: 
Source/Sample Number: C A E  -0 

5 .  Stack Gas Veloc i ty  Average 

6 .  Stack Volumetric Flow Rate, Aotual Conditions (Stack 
Temperature and Pressure) 

B a =  .AG&L aofm 

B6 = 60 Va A = 60 ( / ,b8f )  ( 6/$63) 

7 .  Stack volurnetrio flow rate, standard oonditiona (680 I?, 29.92 
Hg 1 

Q ( s t d ) =  17.64 Q6 ( 1 - e w e )  !.e = 
Te 

8 .  ' I sokinet ic  Variation 
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.A ) '  s\ , . .,.a: , , . . ._. 4. 
CHROME PLATING PROCESS. DATA . . '. 

KETAL FINISHING ASSOCIATION OF SOUTHERN. CALIFORNIA 

. , .  . , 
PLATING SHOP LL- 
TEST DATE /-/9-&p , 4  'I 

., . 
'sa-,.,' I ' , , .. . TANK NUMBER .. '.\, 

LENGTH ' . INCHES \;: G 
WIDTH INCHES -\ ..:. , i 
DEPTH INCHES ' .' - ' L . 3  . . , ~ &< i.. .:...: 

:\ . 

ADDITIVE T \ 
FREEBOARD .,$. INCHES . . 

POLYBALLS 'z 
HOOD TYPE L-' 

MIX .AIR 

INCH DIA,/SZO PERCENTYOVERAGE 
\ .. . . 

2. i 
. .. . . 1%. <. .. . 

.. 

.. . . 

.. 

i . \  

.. 
p~ ' 

\ 

\ 

', I i 
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Location -1 
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. . ,  ,,., 
Location: CdJE s ; d r r  W d 5 &  t 
Stack 1.D.r 0 . 4 ’  
Baremetric Pressure, i n .  tig: a,4 
Stack Gauge Pressure, i n .  tiz0: 
Operators: s;)nol, CY* 
Pitot Tube I.D. Number: ‘A’ (7qyet 7 ) c0 .&pi 
Tenperatura P.eadout I.D.: c 

P i t o t  ‘lube Leak Check: 7 Schematic of h a v e r s e  Point Layout 
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PRELIMINARY VELOCITY TRAVERSE 

versa Point Layout 
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P l a n t :  ~ L E ~ ~ c L ~ ) ~ 6  &c2. 
Date: - -  
Stack I.D.'-dl7 
Barmetric Pressure, i n .  Hg: e a &  
Stack Gauge Pressure, i n .  1120: 

Tezprature Psadout I . D . :  
P i t o t  Tuba Leak Check: - Location: Cr RJBBER 4w77-e- 

-a.30 
Operators : <IMOd//PARkS 
P i t o t  Tube I.D.-Numberi 'J,4# C do. 9y 

Traversc 
m i n t  
Number 

E-1 
E- 2 

.E- 3 
E- t 

I E-5 
I .€-I 

0.020 
0.023 
0 .ow 

Stack Cyclonic 
Temp. Plov Check I (T ),OF from Null 

-t- 

Average 

Schematic of h a v e r s e  Point Idyout 

Traverse Velocity Stack Cyclonic 
Point Head (Ap,) Temp. Plow Check 
Number i n .  €I 0 (T ),OF .a from Nul 

C-2 0.023 

G-6 I 6'*0zO I I 

H-2 c3.020 
H - 3  0.0272 

I I I 

V E L 0 0 7  
Average 
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PRELIMINARY VELOCITY TRAVERSE 

P h t :  aa-l-KA+?Jkq roc. 
Date: 1-18-87 .L 

tocation; S<RNQOt(ER 73.W 
Stack 1.D.; T N ~  7D C4CE "6;- 
Barmetric Pressure, i n .  lig: 24.- 
Stack Gauge 

P i t o t  Tube I.D. Numb&: *Av 0.991.c 
Temprature Readout I.D.: - 
P i t o t  Tube Leak Check: .J Schematic of h a v e r s e  Point b y o u t  

Operators 1 

6.r 

Traverse Velocity Stack Cyclonic 
Point liead (Ap,) Temp. Flow Check 
Number in. H?O ('&),OF O from Null 

I I I I I 

0.015 

I ' I  I 

HTAL SERVICES. INC. 



e 

'e 

'0 

'0 

i 
I 
I 
I 

I 
I 

! 

I /  i 
I 1  

-- -- .. - _  .. . 



0 

0 

e 

0 

0 

e 

0- 

0 
N 

F! 

I 

._ .. .. . . .. 

1 
=m 
c 
0 
cn 
W 
c.' 
m u 

,; .. 

6 
L 
I 
c 

u 

IAL ksulW, - 
I n 

u 

\ 

i 




