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Source Test Report of a Tri-Mer Corporation Demonstration Unit
Serving a Hard Chrome Plating Tank at
Chromal Plating Company, 1748 Workman Street,
Los Angeles, CA 90031

INTRODUCTION

Pacific Environmental Services, Inc. (PES) was contracted by
the Metal Finishing Association of Southern California (MFASC), to
perform a screening test on the reduction efficiency of a Tri-Mer
Corporation demonstration unit used to collect hexavalent chromium
emissions from a hard chrome plating operation. Set up and
velocity determinations were conducted on February 1, 1989, and
the source testing was done on February 2, 1989,

In order to evaluate the effectiveness of the Tri-Mer unit,
it was necessary to have a hard chrome plating tank that was
outfitted with an emission collection system. Chromal Plating Co.
in Los Angeles, Ca, was the site chosen for the testing. Ray
Bokelman, General Manager of Chromal Plating, arranged for the
hookup of the demonstration unit and the tank operation during
source testing. ’

On February 2, 1989, two locations were chosen for sampling,
The first sample, T-I, was taken from the inlet to the unit 2 feet
before an elbow connecting into the blower of the Tri-Mer unit,.
This sample was used to determine the quantity of emissions in the
gas stream before entering the Tri-Mer unit. The second sample,
T-0, was taken from the outlet stack approximately 13 feet past the
scrubber unit (Figure 1}. This was done in order to determine the
emission rate and subsequently the reduction efficiency of the Tri-
Mer Corporation unit for hexavalent chromium emissions., Continuous
velocity measurements were taken by type "S" pitot tubes that were
connected to the sampling probes.

PACIFIC ENVIRONMENTAL SERVICES, INC,
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EQUIPMENT AND PROCESS DESCRIPTION

Chromal Plating Company, 1748 Workman Street, Los Angeles, CA
90031, 1is engaged in the business of hard chrome plating for the
aircraft and a wide variety of other industries. During the test,
the Trimer Corporation unit served hard chrome plating tank No. 10.
Tank No. 10 is a 500 gallon tank that had a chrome concentration
of 32 ounces of acid per gallon. During the test the tank had a
4.5" freeboard and was covered 100% by 3/4" polyballs. The
temperature of the tank was maintained at 120-125 Fahrenheit, the
voltage averaged 4.6 volts, and the amperage averaged 750 amps.

The Trimer Corporation unit was a Model F/S-1 Double Pack Fan
Separator. The technology used in the Trimer Corporation unit was
a specially designed scrubber involving five separate stages in the
scrubber system. The test unit weighed approximately 2000 pounds
and was capable of handling up to 2500 SCFM.

TESTING METHODOLOGY

The samples at each of two Jlocations were extracted with
modified CARB method 425 source testing trains as described in a
1/20/89 CARB protocol (Figure 2). The source sampling trains
consisted of a 0.302" 1.D. glass nozzle, a glass probe, two
impingers each with 100 ml of 0.1N sodium hydroxide, an empty
impinger, an 89mm teflon coated glass fiber filter placed after the
empty impinger, an impinger filled with silica gel, an umbilical
cord connected to a vacuum pump, a dry gas meter, and a calibrated
orifice connected to an inclined manometer.

Sampling at the two ports was conducted simultaneously for a
period of eight hours. Sampling was done by traversing at both the
inlet and outlet. Velocity and temperature of the emission streams
were measured and recorded every hour during the test. The meter
temperature and the volume of the gas through the meter also were
measured and recorded every hour, Applied voltage, bath
temperature, and amperage applied to the chrome plating tank was
also recorded. All information was recorded on field data sheets
(Appendix).

Laboratory analyses were conducted by Thermo Analytical
Laboratory in Monrovia, CA. Total chrome and hexavalent chrome
concentrations were determined for the two stack samples, a blank,
and the plating bath solution. Analyses for total chrome used
atomic absorption spectrophotometry and analyses for hexavalent
chrome used diphenylcarbazide colorimetric technigues.

PACIFIC ENVIRONMENTAL SERVICES, INC.
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1, Glass or stainloss steo) sampling noizlo
2. Stainless steel probe sheath
3. Stainless stealsoglass; or Yeflonelined probo

4, Yype § pitot tube and manomoter for of roadings

5. Stack temperaturo sonsor .

6, 15 ft, toflon Erobo 1ine with ball and sockoﬁ conﬂoctors

Ts gggg%?ggg-Smit fupingor with 100 ml. of 3 H H30

B ggggg?ggg-Smith {upinger with 100 w). of o1 H HalOH

9, Hodified GreenburgeSmith {npinger « dry

10, Hoditied Greanburg-Smith fupinger f1110d with 200 grans
of silicy gel

11, Impinger case filled with 1ce .

12, !mgin?er exit gas temperaturo sonsor
UmbiTical 1ino $o wotor bod

14, Yacuun gauge

15, Coarso adjustment valve

1 By-gass valve to adjust &l

%g. Bea fres %gcuum puzp

» Dry gas uster .

19, 0 moter inlet and outlet temperatyro SEnsOrs

20, 0¥¥f$g§ meter uilh uanometor for Aﬁ re3dings

21, Filter Holder with teflonvlinéd glass fiber filter

N

FIGURE 2
piagram Of Saupiing Train

PACIFIC ENVIRONMENTAL SERVICES, INC.




RESULTS OF TESTING

Calculations were made from the field data sheets to determine
sample volume, molecular weight, velocities, flow rates, and
isokinetic testing for the gas at each sample location. Stack gas
volumes were calculated from the velocity measurements taken during
sample extraction. Results are shown on the emission test
calculation sheets (Appendix).

The inlet loading to the Trimer demonstration unit was 0.642
mg/amp-hour for total chrome and 0.573 mg/amp-hour for hexavalent
chrome. The outlet emissions were 0.009 mg/amp-hour for total
chrome and 0.002 mg/amp-hour for hexavalent chrome. The control
efficiency for total chrome was calculated at 98.5% and for
hexavalent chrome was calculated at 99.6% (Table 1).
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CONTROL EFFICIENCY OF THE TRINER CORPORATION SCRUBBER FOR CHROME EMISSIONS
) Test Date: 2/2/89

pntrol Efficiency of the Triser Corporation Scrubber for Total Chrose,

Total STAK  ACTUAL CONTROL
SAMPLE  SAMPLE  Conc,  Catch  SAMPLE  EMISSIONS  FLOW  EMISSIONS  AVERAGE  EMISSIONS  EFFICIENCY
RN  VOLE  Cr T Cr T METERVOL Cr 1 RATE Gr 1 RP-HORS  Cr T tr1
MMBER  (al)  {mg/l)  (mg}  fdscé)  (eg/scf)  {dscim)  {mg/hour) {mg/ aap-hour ) ¥
-1 180 606 1.0908
-2 0% 02772
[MLET TOTAL 13680 J38.129  0.00405 LI T [EY 0.64215
-1 23 0028 0.0071
-2 0 0.030  0.0184
QUTLET TOTAL 0.0213 343518 0.00004 1892 7.118 730 0.00943 9.5
{hatral Efficiency of the Trimer Corporation Scrubber for Hexavalent Chrose.
Total STACK  ACTUAL CONTROL

SAMLE  SAMLE  Conc.  Catch SAMPLE  EMISSIONS FLOW  EMISSIONG AVERAGE  EMISSIONS  EFFICIENCY

t The filters showed no detectable chrose concentrations, Laboratery results are appended.

PACIFIC ENVIRONMENTAL SERVICES, INC.

BN VOLE Cré Cre METERWL Cro RATE Cré APHURS Cré Cré
NUMBER isl)  ieg/l) leg)  (dscf)  (mg/scfb (dscfel  (mg/hour) (g anp-hour } X
TH- 180 5.0¢ 0,%000
TH-2 g (.08 0.3203
IrLE! T0TAL 1,203 338.18  0.00% 1984 439620 TR 4.57203
Tri-1 285 0.009  0.0023
TH-2 400 0.006 0.0024 ‘
OUTLET TOTAL 0.0047 343.518  0.00001 1892 1.352 730 0.00207 Wb 1
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EMISSION TEST CALCULATIONS

Definition of Symbols

A =
An =
B, =
Co =
1 =
Me =
Ma =
Powr =
Pe =
Qe =

Q¢weagr =
Tm =
Te =

Vie =

cross—-s@ctional area of stack, ft=
Crouss—sectional area of Nozzlo, +t=

Water vapor in gQas stream, proportional by volume
Pilot tube coefficient

Percent of Isokinetic Sampling

dry molecular weight, lb/lb-mole

Molecular weight of stack gas, 1b/lb-mole
Barometric Pressure at the sampling site, in Hg
Stack gas pressure, in. Hg

Stack volumetric flow‘rate, actual condition acfm
stack volumetric flow rate, actual conditions dscém
Average dry gQas meter temparature, R = 460 © + F°
Average stack gas temperature, oR ® 460° + F°

Total volume of liquid collected in impingers and

silica gel, ml

Ve =
YMiemegr) S

YWimerda)r ¥

Va =

Y =

I\H =.

13.6

Volume of gas sample as measured by dry gas meter, dscf
Vm coﬁ;actad to standard conditions, dscf

Volume of water vapor in gas sample corrected to
standard conditions, scf

Stack gas velocity, ft/sec
Dry gas meter calibration factor

Average pressure differential across the orifice meter,
in. HzU

Total Sampling Time, min.

Specific gravity of Mercury
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Vo(eta) = 17.64 Va ¥ [P aH ]

3o
Vin(ava) = 17.64(3J1-b57)(,f(f{j) 5 ), (/'69/13.8)]

(5924 )
Vio(ata) = 333,‘9? dsof
. Yolune Hater Japor Colleoted, Standard Conditions

Vig = condensate from impingers and Silioa Gel
Yu(sta) = ,04707 Vio = "7{ sof
YH(atg) = L7[ . 8of
Percent Moisture, by volune

. Molecular Weiglﬁ'. Stack gas

PES

Plant: T,l\ﬁg)“\a[ pfﬁf"") /‘o‘

Date:

s Py
Source/Sample—‘;’{zumber: ﬁ T 1- J— (’j&ﬁ

L

0. 005

Byyg = Vg(gt-d) = ) ’-7, )'.'.
Vi otd + Vi (etd) (”,)4.(337 )

v = 0.94

Dry HMolecular Hight
Ma = 0,440 (% COz) + 0,320 (X Oz) + 0,280 (%.N2 + X CO)

He = 0.440( )+ 0.320( 1)+ 0.280( )
Me = 24.0 1b/1b-mole '@/o CER Stdard  Hov air )
o = Ha + Swo (18-Me) =( 2.0 J( poos 18- 3D )

oQg 77 1b/lo~nole
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Pant:____Chvora|  Pldig  Triper Unet
Date: o -8 v
Source/Sample Number: T-Z-1

5, Stack Gas Veloolty Average

Vs (avg) = 85.49 Cp (\/:S.P )avg’/!s_.. |
' Palle

Vscaver = 85,49(05u ) 0.208) ¢/ 571
s | )’{3039)9@‘1‘0
Vs(avg) = 40'4 - £t/8e0.

6, Stack Volumetric Flow Rate, Actual Cond:l.tions (Staok
Tenperature and Pressure)

Qs = 60 Vo & =60 {«pa)( V-
Qo 4227 acin ( /Q' )

7., Stack volumetrio flow rate, standard conditions (68e ¥, 29 92
Hg)

Qata)= 17.64 Qo (1-Bws) ¥a B
atovar = 17, 64("%7)2-0a8) P32)
Qote = / 73 l/ dsofnm

8, 'Isokinetio Variation
%I

K Ta ¥Ymigtd).
Po Vo &n 0 (1-BWa)

vaes  I17 J##4)
i 4/581(30,33(‘10‘1)@%)% N3 0o

u

[ { S

£




1.

3.

Plant: Chvomal  Plat: va (o
T2

Date: 2
Sgu:e:ce/Samp]e Number: T-0-1 @u‘f'@f')

Ym(ata) = 17.64 Vo Y [P. ~ t;" ]
Yio(evay = 17, 64(3,249750)(100‘/ [@% 702/13.8)]

(s201)
Vin(std) = 81/3‘/(7 dsof

. Yolume Hatexr Vapor Collected, 8tandard Conditions
Vio = 3?7 condensate from :I.mpingers and 8ilica Gel

Yu(ata) = ,04707 Vio = ‘/QS sof
VHu(ata) = "/-93 . 80t

Percent Moisture, by volune

Bus = Yu(atd) = ____( ?93 )= @’QQ
VU gta + Vi (9td) (q_aj).‘.(a[(jﬁ

Bysg = /,39670

. Holecular Weig}fi' Stack gas

Dry Molecular Hight

Ma = 0.440 (% COz) + 0,320 (% 02) + 0,280 (%.Na + % CO)
Ma = 0.440( ‘)¢ 0.320( 1)+ 0.280( )

A0 1v/1p-mole

Mo =
o = ta + owe (18-Ha) =( 410 )¥(0,00a2 Ya8- #10 )
o = _ 2887 10/10-note
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. Stack Volumetric Flow Rate, Acotual Conditions (Staok

, ‘Isokinetio Variation

BES —

Plant: Cl'\mal Plﬁf‘-'j) (o

Date: 3-A-89
Source/Sample Number: T-0-2 Ot

. Stagck Gas Velooity Average

Vs(ave) = 85.49 Cp (VAP ) avz,/'gsﬁ_.
Vs (avg) = 85.49(0,3‘(}(0-9?59) ( 556 )

" Moo
Vg(avg) = ’5{/ - £t/s60.

Tenmperature and Pressure)

60 Vs & = 60 (}58:)( 7 n%
. /4%8 (aofm)( %M)

. }S{‘oack volunetrio flow rate, standard conditions (G8o F, 29,92
g) '

Qava)s 17,64 Qo (1-8wa) %ﬂ s
9

Q(sta) = 17,64 /}’(,7 1. mu;) 3056
Qeta = /{?"2 dsofm |

Qs
Qa

%] = K Tg. . Vmigtd).
P Va An O (1-5!45)

. 0.0945 5350 (3434
77 ED %) /9.9 )73 456 [ 200

%1
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. . METAL, FINISHING: ASSOCEATYON

PLATING SHOP_ ( \nrowmal
TEST DATE 7 -

8S. DATA _
FSOUTHERN CALIFORNIA ». °°

'\. Yo g o
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TANK NUMBER_IQ .
LENGTH INCHES (20 -125°F
WIDTH INCHES Socogallons -~ |
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SAHMPLE RECOVERY DATA

Plants C hreome Pla:'t\ut Go .

Date: 2~2~R9
Sampling Location: Su‘gﬁﬂgg Twlet
Sample Type: C hrowen

Run Hurmber: R ]= 1 ﬁn&él e UQS}: ‘=X -'Z.=-'I,-;p Cate i,

Samples Box Number:

Clean-up Mans by Yrwom 4&-_:&@!'!
Job Number: 2625

Comments:
FRONT HALP '
Filter Humber: T" 1’1& T_ FI 2
Description of Pilter: Eivtes 3. ‘OJQA Wewd, Fi e Z coas Very lighy
oA,
MOISTURE o bve
Inpingers : ' .
Pinal Volure: ‘SL ol ‘Yl Bl 05 nl
Initial Volume: /%C_) =l (0O nl Q sl
Net Volurme: A_Z\"-h % N 22 nl 5 nl
Total H;0: ( T‘h\
. \__—/ e
Silica Gel"™
Final Volumej ZQ§ 5 g g 9
Initial Volume 297.1 ¢ g g
g

Hat Volume éq‘é g q
Total Molsture: 26 4‘ et

OUZ6. T ey,
Descript.ion of mpuhﬁ( i Slfiln- Yellow Tt {7
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SAMPLE RECOVERY DATA

Plant: C)‘\POMC&\ ﬁe’:r\ﬂﬁﬂ Q_‘D

Latea: ?1:.’2L_.53C?

Sanpling Location: SQ\L&%QJ‘ O\X\‘(Q'\"

Sample Type: C_L\POWIQ.

Run Numbez: | — D~ L Probe 8 Le. | , 1= O~ 7= Srpinaass
Sample Box Number:
Clean-up Manr QIW /f') r\e__e_.\\
Job Number: B(QL’é'

Coonmants:

FRONT HALFP

Filter Rumber: T'FD ""5-
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