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Source Test Report of a Monsantn Enviro-Chen Demonstration Unit
Serving a Hard Chrome Plating Tank at
Electronic Chrome and Grinding Co. Inc.
. ?128-32 Dice Road, Santa Fe Springs, CA 90670

INTRODUCTION

Pacific Environmental Services, Inc. (PES) was contracted by
the Metal Finishing Association of Southern California (MFASD),
to perform a screening test on the control efficiency of a Monsanto
demonstration unit used to collect hexavalent chromium emissions
from a hard chrome plating operation. Set up and velocity determination
were conducted on Jaruary 3, and the mairn source testing was done on
January 9, 1989.

In order to evaluate the effectiveness of the Monsanto unit, it was
necessary to have a hard chrome plating tank or set of tanks that were
outfitted with an emission collection system. Electronic Chrome and
Grinding Co. Inc. in Santa Fe Springs, CA, was the site chosen for the
testing. Mike Reed, Vice President and General Manager of Electronic
Chrome, arranged for the hookup of the demonstration unit and the tamk
operation during source testing.

A slip stream was taken from the main emission cocllection system
exhaust to supply the Monsanto unit. The location of the connection was
approximately three feet below the roof as shown in Figure 1. The
inside diameter of the inlet of the =lip stream from the main exhaust
was 4.5 inches. The slip stream then increased to & inches 1.D. to
serve the Monsanto unit. The stack cutlet on the Monsanto Unit was
3.5" I.D..

Three locations were chosen for sampling. The first sample,
M-I-19, was taken from the main exhaust after the slip stream
extraction point. This was done in order to test the Isokinetics
of the slip stream system. The second sample, M-I-&, was taken from
the slip stream on the inlet to the Monsanto unit. This sample was
used to determine the guantity of emissions in the gas stream before entering
the Monsanto unit. The third sample, M-5-1, was taken from the stack
outlet of the Monsanto unit to determine the emission rate and reduction
efficiency of the Monsanto unit. All sample points are shown in Figures
1 and 2.
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EQUIFMENT AND PROCESS DESCRIPTION

Electronic Chrome and Grinding Co. Inc., 1928-32 Dice Rosd, Santa
Fe Springs, CA 90670, 1s erngaged in the Wsineas of hard chrone plating
for a wide range of industries, including the aircraft, oil, =nd
hydraulies industries. Tank numbers 1 and 2 were served by the
emission collection system. The dimensions of tank 1 were 30" x 66" x 137,
Tark 1 had & 3 1,/2" freeboard and 90% of the tank was covered by polyballs,
Tank 1 was operated during the majority of the test. The temperature of
tank 1 was maintained at, 124 F, voltege maintained at 5-6 volts, and
the amperage ranged from 2500-4000 amps. The dimensions of tank 2 were
4° x 8" x6°. Tank 2 had a 3" freeboard and was rnot covered by polyballs
during the testing. Teank Z was used for only 1/2 hour during the
reriod.

The Monsanto Enviro-Chem demonstration unit consisted of a fan

module and a mist eliminator wodule (Brinks Flberbed Mist Eliwinstor).

The demonstration unit 1s approximstely 10° x 47 x 107 and welghed 3500
rounds., It was fully instrumented for controlling and monitoring the

gas flow rate snd could handle up to 450 ACEFM. The unit was constructed
of ATLAC 382 resin. The fiber bed mist eliminator utilized collection
techanisus of inpaction, interception, snd brovmian movenent to collect
evern the smallest mist and solid particles. The unit is shown in Figure 1.

TESTING METHOLOLOGY

The samples at each location were extracted using CARB method 425
a3 developed for the demonstration rproject except that no filter was
used., The source sampling trains for M-I-19 and M-I-6 consisted
of & stainless steel nozzle, a teflon lined stainless steel rrobe,
two impingers each with 100 ml of 0. 1IN sodium hydroxide, an enpty
inpinger, an impinger filled with silica gel, a vacuum panp, & dry
gas meter, and a calibrated orifice connected to an inclined
manometer., The train for M-5-1 was configured the same way excert a
glass probe was used instesd of a teflon lined stainless steel probe.

Sanpling for the three locations wes done simaltaneously for &
reriod of six hours., Velocity and tenperature of the emlssion stresms
were teasured and recorded every 15 mirutes during the test. The meter
tenperature along with the volure of the gas through the neter alse
was measured every 15 minutes during the test. The voltage and anperage
of the chrome teanks were ressured and recorded every 30 minutes. All
information was recorded on field data sheets (Appendix).
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Glass or stainless steel sampling nozzle

Stainless steel probe sheath

Stainless steel, glass, or Teflon~lined probe

Type S pitot tube and manometer for AP readings

Stack temperature sensor

15 ft. teflon probe 1ine with ball and socket connectors
Greenburg-Smith impinger with 100 m1, of .1 N HaCH
solution

Greenburg-Smith impinger with 100 ml. of .1 N KaCH
solution ‘

Modified Greenburg=Smith impinger « dry

Modified Greenburg~Smith impinger filled with 200 grams
of silica gel

Impinger case filled with ice

. Impinger exit gas temperature sensor

. 4 @« @& & = & =

Umbilical 1ine to meter boX

Yacuum gauge

Coarse adjustment valve

By~-pass valve to adjust al

Leak free vacuum pump

Dry gas meter B
Dry gas meter inlet and outlet temperature sensors
Orifgce meter with manometer for aH readings

FIGURE 3
Diagram Of Sampling Train
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Laboratory analyses were conducted bty Thermo Analytical Laboratory
in Monrovia, CA. Volume, total chrome concentration, and hexavalent chrome
concentration were determined for the three samples., Analyses for total
chrome used atomic absorption spectrophotometry and analyses for hexavalent
chrone used dirhenylecarbazide colorimetric techniques.

RESULTS OF TESTING

Calculations were made from the fleld data sheets to determine
sample volume, rercent molsture, molecular weight, veloclties, flow rates,
arnd isokinetic testing for the gas at esch sanmple location., Results
are shown in table 1 and on the emission test calculation sheets (Appendix).

The sanple collection was intended to be isokinetlc on &ll 3 test
ports. However results showed 103, 86, and 84%. The inlet and outlet
of the Monsanto Unit were telow the EPA acceptable range of isokinetic
testing (90-110%). Since both were on the low slde, resulis were probably
stil]l representative of expected concentrations.

Flow rates in the large 18.5" duct and the extraction duct were
intended to provide near equal velocities. From the messured fliow
rates, the two velocities were calculsted as follows.

18.5" duct 3397 dscfm 27.3 fres
51(&":'" duct 223 dscfm 33:7 fps ~ 178 6o
L8] '

The extracted gas stream showed 0, 00497 mg/scf of Cr T while the
ain gas stresun showed 0. 00402 mg/scf (a relatively small difference).
Cr 6 showed greater differences which could not be explained.

Tre inlet loading to the Monsanto Unit was 00,2682 mg/anp-hour.
The outlet was < 0. 0040 mg/amp-hour. To express the efflciency in
rg/ane-howr, the total gas flow needed to be calculated and the chromiwn
emissions had to bte considered for the two inlet stacks, The adjusted
results are shown on the bottom of the table using resulis of chrone
concentrations in M-I-6 and M-5-1

For hexavalent chrome concentrations the method used by the
laboratory could only determine the concentration to a minimuam
detectable level of 0.05 mg/l. This in turn means that the control
efficiency of the Monsanto unit for hexavalent chrome was greater than
the calculated value of 98. 1% (expressed as ug/sap-hour), but the exact
efficiency was unknown., Therefore additional tests should collect larger
sanple volumes or mwodify snalytical procedures to allow accurate
easurenent at lower concentrations.
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SAMPLE RECOVERY DATA

Plant: ‘E/OCI{(O’MQ(: Chmm ‘[ GV"W
Date: K'QL?W i
Sampling Location: :lh./@‘/ . /?5 v
Sample Type: Chmh.g

Run Number: /Vl‘:Z' /6715

Sample Box Number:

Clean-up Many pbri‘iS
Job Number: Dé&‘;
Comments:

FRONT EALF

Filter Number:
Description of Filter:

MOISTURE

Impingers
Pinal Volume: {B’é nl nl nl
Initial Volume: aY) 2 m ' ol ml
Het Volume: -}‘/ rl nl . nl
Total 3203

Silica Gel .
Final Volumei 0'274.'1 g g _ L |
Initial Volume &2547 g g// /
Net Volume -+ 4//:2 g V\< /&)7"2”1/_ 8) ‘
Total Molsture: . /

w
Description of Impinger Catch:
&

PACIFIC ENVIRONMENTAL SERVICES, INC.




SAMPLE RECOVERY DATA

Lhdmic. Choms o Grivding

e

Plant:

Date: /' q" Yi

Sampling Locat.i.on:' _IA/GTL | é “
Sample Type: Chrome

Run Rumber: /VI ;I@

Sample Box Number:

Clean=-up Manr PW[QS

Job Number: 3é&5
Comnments:

FRONT HALF

Filter Number:

Degcription of Pilter:

MOISTORE

Inpingers
Final Voluwe: 170 ml nl nl
Initial Volume; & nl nl nl
Net Volume: -~ »1 nl nl
Total 3202

Silica Gel - . TO{""' )
Final Volumei 292).9 TN g
Initial Volume 937:7 g g / ng’] B g
Net Volume 15- o ) w 9

Total Molisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA
Plant: __ [ /OC'l"myltt (hrore € GTI‘V:A’:%
Date: J-‘?'/?X‘l :
Sampling Location: M 5.5”
Sample Type: Cﬁfmae
Run Numberz: M-S u
Sample Box Number:
Clean~up Manr j«mkf
Job Number; 36&5
Conments:
FRONT HALP
Filter Number:
Description of Filter:
MOISTURE
Izpingers '
Final volume: qu ml nl ol
Initial Volume: (QGO ml mnl nl
Net Volume; == ‘7 2l ml ml
Total 320:
silica Gel" ' : . :
Final Volume: 30 ’; ig g g (N 9
Inttial volume __ 9495 g g okl N\ g
Net Volume +53.3 g g \ 413 \g
N

Total Molsture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC,




EMISSION TEST CALCULATIONS

Definition of Symbols

A

An
Bu.
Co

1

Mo
Mw
Pour
Pe
Qu
Biwea>
Tm
Te

Vl:

silica gel, ml

Vm
“Miwea?

YWiwrar

Ve

~H

13.6

cross—-sectional area of stack, ft=

-Avaerage pressure diffarantial across the orifice meter,

BES

Cross-sectional area of Nozzlo, ft2

Water vapor in gas stream, proportional by volume
Pilot tube coefficlient

Percent of lsokinetic Sampling

dry molecular weight, lb/lb-mole

Molegcular weight of stack gas, lb/lb-mole
Barometric Pressure at the sampling site, in Hg
Stack gas pressura,; in. Hg

Stack volumetric flow rate, actual condition acfm
stack volumatric‘flow rate, actual conditions dscfm
Average dry gas meter temperature, R = 4460 © + F@
Avarage stack gas temparature, oR = 460° + F°©

Total volume of liquid collected in impingers and

Volume of gas sample as measured by dry gas meter, dscf
Vm corrected to standard conditions, dsc#

Volume of water vapor in gas sampla corrected to
standard conditions, sc¥f

Stack gas velocity, ft/sec

Dry gas meter calibration factor

in. Hz0
Total Sampling Time, min,

Specific gravity of Marcury

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Pant: _ Elecdronic  Chisve & Grindva G Tne,
Date: I-9- [9¢9 7
Source/Sample Number: __ Chowe ,/ M=T-/9

i

1, Ym(ata) 17.64 Vo Y [Rbar + {64 /13.6)]

Tm

Yig(atd)

17.64 (i (w2) i + (1A)/13.6
. &)

Vm(std)

/ 7? 7?? dso'F

2. Yolume Water Vapor Collected, Standard Conditions

Vie = £75Q ocondensate from impingers and Silica Gel
Vu(ata) = ,04707 Vio = : th sof
Vi(sta) = /:O’ZF . 8ot

3. Percent Moisture, by volune

BWal = Vyu(sta) = ( I8 ). = O'OOQC/
Ve gta + VW (otd) C1.a7 I+ §ig9m)
Bus = OL06Y '

4, Molecular Haight, Stack gas
Dry Holecular Hight
Ma = 0,440 (% COz) + 0.320 (% 0z) + 0,280 (¥.Na + % CO)
Me = 0,440 ( D ) + 0.320 (204) + 0.280 (744)

Vo
ot

Mo = 2387 1b/1b-mole
Ms = Ma + Bws (18-Ma) = (ABHN) + (.004) (18-:::31)
Me = 2577/ 1b/1b-mole

PACIFIC ENVIRONMENTAL BERVICES, INC,




8.

, Btack Gas Veleoclity Average

. Stack Volumetric Flow Rate, Aotual Conditions (Stack

GES -

Plant: __E /{*C’/TBAFC C!I(Dw aM/ @rfAJ.‘Aq
Date: [-9- 1489 7
Source/Sample Number: Chowme [/ M-T-19

Ys(avg) = 85.49 Cp (VAP) avsl/.?:ﬂ_.
PsMs
Vs(ave) = 85.49 (,499) (.49) W-ML
(7))
Vg(avg) = 0’1707 - ft/sec.

Temperature and Pressure) /
Qs = 60 Ve A = 60 (Bor) 67)
Qs = 3"/70&7" actn ‘

Stack volumetric flow rate, standard conditions (680 F, 28.82
Hg)

Q(sta)= 17.64 Qs (1-Bws) %g =
- Ta

Quota) = 17.64 G@) (w%) @O
35)
Qsta = 38?&7 dsofnm

Isokinetio Variation

%I = K Ts Ym(atd)
Ps Vo An 6 (1~Bwe)
- 0.0945 (589 (%
)y ey (qd (30)  (1-0d
%I = !0339\ o

PACIFIC ENVIRONMENTAL SERVICES, INC,




1.

P]ant: E{EChQNt Cl\w d‘ﬂ-d 6’(‘!5\11\’\.‘1 Cf') L{:
Date: __{-4-19¢/ -
Source/Sample Number: Chrowe __ M-T-4

Ym(ata)

17.64 Vn Y [Pbar + (AH/13,6))
-

17.64 (2430 )’(.’l‘ij)[(a?.u? 25;6 L{;q(,gl /13 ﬁ]

Ym(gta) = 0‘246175/ dSO'F

Ym(sta)

Volume Water Vapor Collecoted, Standard Conditions

OES —

Vie = Q5¥2 condensate from impingers and Silica Gel

Yu(ata)

., 04707 Vie = ‘ﬁ/ﬁé sof

1196 . scf

Vi(atad)

Percent Hoisture, by volune

Byg = Vu(ata) = { [‘ﬁé y = O.OOL/L/
Vi sta + VR (etq) CLise )4 (2731

BWQ = QIOOL/‘{

Molecular ngkf. Stack gas
Dry Molecular Hight

Ma = 0.440 (% COz) + 0.320 (% 0z) + 0,280 (X.Nz + % CO)
Me = 0.440 ( O ) + 0.320 (24) + 0,280 (A1)

wa = _ 23.34 1b/1b-mole

Mo = Ma + Bws (18-Ma) = (2¥) + (0044 )18-7881)

Me = _R% 7T 1b/1b-nole

vt
PO
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. Stack Volumetric Flow Rate, Aotual Conditions (Stack

BES -

Plant: E[@C'Tlmw‘(' Chisne ¢ Grnd: . Ine,
Date: =4- 1999 7 &
Source/Sample Number: __(hone M-7-0

Stagk Gas Veloclty Average

Vg (avg) = 85,49 Cp (VAP) aVE'/Zﬂ__

Pole
Vs (ave) = 85.49 (0,97 )(.&W),/W”‘W )

€ 24.36 Y(33.792)
Vg(avg) = /74012'7 - ft/sec.

Tenperature and Pressure)
Qo = 60 Va A = 60 (Awnt .46 )
Qs Q;Z@, ?é acfm.~

T oA o
Orts of O Wi

-

Stack volumetric flow rate, standard conditions (680 F, 29.92
Hg) -

Qata)s 17.64 Qo (i-Bus) %ﬁ =
]

Quate) = 17.64 (JB% i (26)
(52%.61)

Qsta = _AJd3.4b  dsofm

Isokinetic Variation

%I = K Ts_Ym(ara).
Po Ve An O (1-Bwa)

0.0845 (SBOHN(D
(292 X 4.437)(.00095)( L0 1= .00¢Y)

%E.ﬁ/ % 1 9 T

%1
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Plant: _ Electonic  Chrome < Grinding (o To.
Date: L+ 1184 v
Source/Sample Number: __ Chsome  M-F-T

17,64 Vo Y (Pbhar + (oH/13.6)]

1, Vm(sra) =
=
Vim(eva) = 17,64 (937.@77)'(.?75)[@#1 'z+ (D) /13,8
56,07
Vm{atd) = 3*97.?0 dsof |

2. Volume HWater Vapor Colleoted, Standard Conditions

Viec = 7%’3 oondensate from impingers and Silica Gel
Vu(ata) = ,.04707 Vio = 2 3R sof
Vy(ata) = .9’2.39\ . 80f

3. Percent Moisture, by volume

Bug = _____Vu(atrd) = ( A3d ) = 0)007
Ve gtd + VW (otd) 2 30+097.9 )
Bug = 0'007

4, Molecular HMQRf. Stack gas
Dry Molecular Hight
Ma = 0,440 (¥ COz) + 0,320 (% Qz2) + 0.280 (%.Nz + ¥ CO)

Ma = 0.440 ( 0 ) + 0,320 (&9) + 0.280 (A1)
Ma = 2384 1b/lb-mole g

. .
Mo = Ma + Bws (18-Ma) = (J88€) + (oLu7 ) (183587 ) '

M = B.767 1b/1b-nole v
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=/

Plant: E/CG‘A owic Choone < Grinding Co. Tac,
Date: __[-4-19¢ 7
Source/Sample Number: Chrowe  M-B-T

. Stack Gas Velocity Average

Va(ave) = 85.49 Cp (VAaP) aVS'/‘!ﬂ_..

: Pa o
Vs(ave) = 85.49 (071 )(. 32404
3 (ave) (027 X %Lﬁ)’{dﬂ‘{‘ﬂ)(az%ﬂ
Vgtavg) = Q‘f‘f‘?& - ft/se0.

. Stack Volumetric Flow Rate, Actual Conditions (Stack

Tenperature and Pressure)

Qs = 60 Vs A = 60 (24Y7(D)65)

Q = O?Z/GQ(Qj actm ‘

Stack volunmetric flow rate, standard conditions (68¢ F, 29.82
Hg) -

Q(sta)s 17.64 Qs (1-Bwa) %9 =
-]

= 17.64 (@25)493) (A1)
Qstd) ) )(5@9{)

Qatd = 5234,47 dscfn

Isokinsetic VYariation

%I = K Ts Ym(sta)
Ps Vo An 8 (1-BWa)

0.0945 (SBN)( NI )
(a1.99/ X84.472)0.06076 ) 360 - N(1=-.067)

DA

%1

PACIFIC ENVIRONMENTAL SERVICES, INC,




JLeWVdT VIO VO FDdS ANV [ LYoo LIC VO FRO0S [ TRV REO VU LIAVLAHEMYY O UJLOe AV O Vg /O 4RTSro AVARL UIFE 11AQVIVIIIL

. / ‘ . :
i Z s ] . ilm

o K . - ¥UeTd 7g

: but3sa (eo1dayy [edaudy oM &T-1-W-5T 39TU] £f

. mﬂ o SPINDIT] — wnTWady) T 4D . P-1=4 F3TU] Mm

o WNIWod() FUAIBARXIH ¥X4dH 43 T-G-W %3235 1§

=

140084 STY3 U0 Em: mm_z% pue §3000 1531 NOTLYOI4TINGOT 31dWY5 g
T frw\ FRET ; rm e Fal 18A03 83848488 Zapun moru)me
SR : : CE7E & & 0 d &

. SPIADTY JdAL Q

J3¥35 UAWUOITAUG J13108qg ud SNVHL

TLE/E/1 UD SRde4d 153093 495 8uoydaiey hg pagdodad uoijP@aogurg 34635 USWUDJLIAUYg DIJIJPg N NIWYL
GEE 3J3alouad g1 WHOM

"PE3Sanbo.d 951IM.iagi0 Ssafun shep Of 40 WNLIiPW & pouie]

-9 91E bBil13sed UTl panddjSap 30U So[duby  pogidlsap uiaday
SOl0UES 850y hluD sjUassdded pue posseodppe &1 1 Woygm a3 AL11LovhH
FJUSTI[J a4y JO 85N OALSN[OX3 pUe 8[0S a4yg 103 5T 10084 STUl BSOLALIG (CFJUOUUOLLIAUY JIJF I ANGIWNOD
v S31JWVE IANT DT HEDWd LNZITS
454 LOYANDOD LYEE~-LigE-BT8 INOHJ
NILLY YOTH uead 44 NILLY

>m REJEITTER]
llJrraxQ\ F161& VD ELAGIUON G1016  JT(E0 ‘ErAOIUDY
39a8djg Jo(ne[ Y1 Ad FAY 81340l 05 0o8 0L

IU]  {eJI3nNiedy OWIs(l (309Yddnd 9ITALAG (C3UAWUDITAUT J1J 1364 [HOA9H

[t 95710 8B/HET0 AB/0T/T0 TP3ATEIR
[90-10-68 # 13940 1I0H 14043 U Wl L




hj
STw "/ Bw _ 1486w _
C/E oM €000 TH) G077 {3H 4D
fiiobajen paTiTIads Jou pajiatre) aut{ R 84eq
¥ 'SNOILOYH4 #0 # 31dW¥S Aueld a4l 374WYS
" s (w /5w . V. S -
| L i et m 16T - T1H¥) 670 X3H U ¢
huobajey T paT413ads o pajaayie) awtl % aieg . %
, ,.mhw. Y .GNDILOWH4 £0 # 37dUYS BT-1-W-41 33141 a1 F1dW¥5 £
..w\_ I 2 -1/ bw - /bw _ m
| | B&b M 6972 14 471 3K #) &
| Riobaseq pa14132d5 JoU pala[[9]) aull % 33gQ I
Y SNOTIOYHd 20 # 31dWYS 9-1-W 327Ul I 31dWY5
“ S {w /5w _ 1/ Bus _ A
Ech M 9600 THY 2075 X3H 43 §
hdobajen p3T413ads 40U D33IBTL0) 3WTL % 33€( !
Y GNDTLIOYM4 10 # F1dWYS [-6~W 43815 {1 F74KY5 |
_ g1dueg ff 541053y £B/0T/10 p3ATAIAY
[#0-10-68 # 43pd0 440H 14043 T WL 7 le
° o ° o ° ° ® o ° o ®

L



] Ry ' D - s
] 4

. vay ! J

- : L1 z

¥ ) — rlt«.w iy :S.h'

o2 A S : m

eI ol ol ™M I - wi

P - . ] < @

e TR A . . - m

s TALERTY NI - T o . ¥ =

w

\ 2 - P [ - s} =

. z

e sy, » - ¥ N S S N S I B m

PR e - . o - , W

| TR TENIRIIGTIY ST ORETUTTOERTIN AR ETRIEET T 1T SR T T b Ly ; LT vy N

. . - L - Y LR m

2

"54[NSa4 343 L0} SArge} pasoiIuy

‘ayy aas aseard ‘G2% POY3aW Yd3 03 GUTPUOCIIE 3U3UOI WNTWOJLYD (2303 puy

pcmﬂm>mxm:.po¢ pazfifeur adam fayg pue pPILNSEIW 3uam SPINDI] 4NO4 40 SaWNTOA 34|

3)1AdaR [EFUalL0TALT 31415

¥

"

LE96 [0 68/%C/10 68/01/10 -paAldls

e i s

Flodm

i70-10-68 # J9pdf] 140M 180d34 T vl td

=






