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EMISSION FACTOR DETERMINAION 
HARD C R O H E  PLAT ING T A N K  

REFERENCE: PAMARCO PACIFIC INC.,APPLICATICN Nil.133197 
TRUESDAIL LAB. NO. 057a9(FEB.6,1986) 

BASIC EQUIPMENT DESIGN k OPERATINS DATA: 
TANK DIMENSIONS: 3'-B'H.X15'-O'LXS'-b'D. 
OPERATING TEH.: 1 3 5  F 
SOLUTION : 50 02/6AL CHRCMlC ACID 
APPLIED POWER : bV/2300A 
INTERNAL CONTROL: F L O A T S  

EQUIPMENT : VERTICAL  PACKED T Y P E D  UET SCRUEBER 
CONTROL EQUIPHENT DESIGN k OPERATING DATA: 

WITH 9 NOZZLES, 5'-O'W. X 5'-0' L X 
2 ' -0 'H. ,  PACKING h 10' MESH TYPE 
MIST ELIMINATOR. 

T Y P E  OF PACKING : TRI-PACK N0.2 
VELDCITY : 500 FT/MIN 
SCRUBBER DIMENSIOHS:5 ' -O 'W.X5 ' 'O 'L .X8 ' -O 'D .  
EQUIVALENT DIAMETER:5'-5" 
RECIRCULATION RATE: 100 G P H  
GAL/lOOOCFH: 10 
THE SCRUBBER SUMP CAPACIfY I S  lB 1G;LLONS. 
90 GALLONS OF SCRUBBING SOLUTIDN IS S E N T  T O  THE 
TANK ONCE DAY k A F R E S H  WATER !S A3DED TO T H E  
SCRUBBER b / r r #  N o  ovggF&bLI 

EMISSION FACTOR (UNCONTROLLED): 
S O L I D  PARTICULATES : (1.29 Lb/Hr)/(55 SQ.FT.)= 
0,023 LblHr-SQ.FT. 
CHROMIUII : (0.009Lb/Hr)/(55 
SQ.FT . )=O.OOOlbLb/Hr -Se .FT .  

.. EMISSION FACTOR (CONTROLLED) 
S O L I D  P b R T I C U L A T E S : ( 1 . 5 1 L b / H r ) / ( 5 5 S Q . F T . ) =  
0.027LblHr-SQ.FT. 
CHROMIUM: ( 0 . 0 0 5 L B / H r ) / ( 5 5 S R . F T . ) =  
0.000091Lb/Hr-SQ..FT. 

PARTICULATE REMOVAL EFFICIENCY: (-17%) 
CHROMIUM REMOVAL EFFICIENCY: 44.4% 
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-3- TRUESDAIL LABORATORIES, INC.  

1 
PAMAHX) 
2-6-86 

scmkbrfnlet 

68 
-1.4 
34.7 

21 x 36 
5.25 

(10,eoo) 
(10,800) 
(10,700) 

1.3 
2.3 

. .  

0.0000 ~. .~~ 

0.0489 
0.0489 
39.50 
0.0191 
1.29* 

0.30 
0.009* 

scnl&=r wet 

61 
-0.01 
27.5 
30 
4.91 

8110 
8050 
7900 - 

1.9 
1.8 

0.0001 
0.0449 
0.04% 

0.0223 
31.07 

1.51 
~/ 

0.18 
0.001, 

~. . .  
. .  

-17.1 ' .  

. . .  
44.4 

. . , .  
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:. .. . . .  
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G. COPZXTE~ . . .  VELOCITY, J ~ Z ,  ftlsec 

K. WL OF FLUE,. SQ. FT- 

30" -. 
. . .  . .  .or, AWLS, ft/sec . . 
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.K. FLOW PLiTE, G x €1 x 60, CFPI - -__-_... -- - ' -  8 / 0 7 .  . . . .  



- . .  
. .  : 

TRUEBDAIL LABORATORIEB. lNC: 

Lab. KO. . . .  ' 

EPA FIELD TEST DATA 

P l a n t  .ua( 2.0 . * ~ b  e Amb. Temp.,  'E '. 
29.73 . .  . 

Bar. Pressure.. In. Hg 
<. Stack Pressure, In. H20 ' '. -1. '/ ' ' . 

.. . sarnp~ing StatiLia 72 m IP'J- 

. .  . 
Date 2-(a-'db 
Flue Dimensibns 36 "X 2 i' ' ' . Sampling Nozzle Dfam.. In .  P 225 . . .  

,fy- 3 3  . .  

. . T e a t  No. Id- = .  7 6 7 ~  
' .  Sampling Apparatus No..: Szt-0 #o3pp 

. .. 

.. 

. .  

h: 
\ 

. .  - 

c 

.. .. . *  
.. - _  .. 3l-v Ic0,q ? . .  . 

., 
d . ;  ,+< . operator(s) C F  

, .  . . .  . . ... 
. .  

i 
8 _. b.. . .  

~- 



D&e: . A - L - X d  . . .  T R U E S ~ A I L  ~ B O R A T O ~ I E ~ .  INC. 
, 1' 

S a a p l i n z  Locat ion:  DpLcQ- /&UT:  . . - C a r o c e t r i c  PressUte: 25.73 , 
T e s t  l!o. I / J G 7  : . h'ozzle Diameter: . o'z25- ' 

. 

. . .  

. - . Impinj -  ' * -  
Gas ifeter 

Readins  P r e s s ,  T a p .  er T&p. 
. CU. ft. "H20 OF OF Sample . 

Time Vm P, t Tm T: ' P o i n t  
1 .~ I I . .  

. . ' . i  
I I 

1 .  - 
. .  . . .  

J 

.o. 0'141. - 1 0 7 0 1 ;  
. . . .  - .  . .  

. .  . 
. .  

F. Concentret ion,  15.43 x A/E, grains/DSCF . .  
. .  .. . .  . .  .. 

-. ; . . G .  Stack Gas Flow Rate,  DSCnI 

. . ' ,  _ .  . .. -. .. ~ . . 
. . .  

. .  
.- . . 1: 2. 

. .  . .  . .  . .  
. . . .  . . -  . . 

' ' .  04gi9. 

. , 0:/4 ' . 

. . . . . . . . .  qOJg. 

_ .  
' . .-. 

. .  .. 

. . . . .  3 :. . .  
. A. T o t a l  Weight 

. . . .  . .  
. .  ' 

. . .  
- .  _ _ . _  . .- ..- . E. Condensate.Volunie,  m l .  
. . . .  . . . .  .. 9'; . .  

. . .  . .  
C. condensate  Bapor \roluae, 0.00267'~ L i G O  i Tm 2 B, cu. ft. 

. .  . .  
. . '  . . . . . . . . .  . . . .  

B.P. .+ Pm/13..6 
. . . . . .  

- .  
. .  

... ...... .-. - .I 

.... .. 
. . . .  

. .  
. .  

. .  . .  
. .  

._ . ;>.. d . . . .  - .  - 
' ' S  

. . .  . . .  
.' D. T o t a l  Sample irTdlune,. V, i C, cu. Et. ' ' 

. .  bYg 7 . .  . .  _ _  .. .. ~. , 
. -  

. .  E. Sanple Volume,'D x 520 x B.P. + Pm/13.6 x.I.bisture corr.(.DSCF . .  3j,SQ 
' ' -VL?') 1 . 1 2  .. 

. . . . .  ~ . . .  
. . .  . 4 6 0  -t 'In 29.9 

. . . . . . .  ..... 
11.' Enissions, 60 x G x F/7000, I t s l h r  



. .  Prrccnt \.later Vnnor in Cases 

h. Cas pressure .at n+ter,. In. Hg. (Absolute) 29, H2 

B. 

C. 

D. 

. .  

- 0,2?P3 
4Z'.6/ 
8.38 

0,52 ' 

W*?5 . 

. .  
. .  

\rapor presscic of water at :impinger tec.pi, In. 11:- 

\'olua= of metered gas, Cu. Ft.  

V01u~;e of  at& vapor mztcrcd,  E X C f i b ,  Cr?. F t - '  

. .  . . .  

. .  

O#/Y . :. - 
, . E. \'olu?r.z OE wafer vcpor condensed, Cu. Ft .  

. .  

. .  
Tota l  volume of cater vapoF. in zzs.ssx?le, =E, Pi. .Ft. -. * . .  . .  

C .  Total  voluze of gas .sa=ple, C k , ,  Cu. F t .  . .  

H. 
. .  

6 .  
/#3 

. .  
Percen: o a t e r  v a p r  in saxpled g2s,  100 X FfG 

. .  
i 
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'FRuES'DAlL .~ . ~ B ' O R A T O R I E S .  INC. , . 
. .  

. .  Ciror,etric ~=essu&: .. 1 (J RLCO . -  

. .  

. . . .  Saapl ing  Loco tion: 

. .  
. . .  . . . .  . .  

. .  . .  
. I  

. .  . . ,  .~ . 

. .  
I : . . . .  

. . .  

. .  . .  
- .  

. . . . .  

. .  

... . . . .  . . .  
! 

. .  
Veight Collected, prams' .54&\- - ' . . :  

. -  
. . .  . . . . . .  . .  

. .  . .  
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. .  _ .  
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. . .  
. .  . .  

. .  

. . . . .  . . . . .  . . . . . . .  

-i 

. . . . . . .  . .  
... 

. . A. T o t a l  Veiiht 

. .  
.. . .  . .  - e? . - . . . .  

B. Condensate ~ o l u m e ,  d. - 
~~ 

. .  . .  . .  

1 
. - -  . . 

G. 
. .  _ . i  :' .. ...... 

2;: i : . ........ .-.,. . 

. 
. . . . . .  . . . .  

... .... 
' D. 

. . . . . . . .  . . .  . .  
. .  . .  d 

. -. 

... Condencat& Vapor Volurte,' 0.00267 x ,GO -t T,L, % E , '  cU. ft."' 

~ o t a 1  S A ~ ~ G  l r o h e ,  Vm +c, CU. ft-. 

' .  
. -  

B.P. :t Pn/13..6 .. 
. . . . . . . . .  . . . .  . . . . . .  . . . . . .  . .  

. .  

. .  
. .  . : .. . .  

. .  

. .  
.. . .  

. _  . .  . .  . _ .  . 

. . . .  

. .  . .  

. .  .... ...... ._ T 
. . E. . .  

. .  :: 
. . .  . . .  . . . .  

F. 
. .  .. 

. - -G. 

11. 

. . . .  .. . . .  

.... .. -~ , .  

. .  . .  , 
. 7  

. .  . .  

Senple Volume, D x 520 x E.P. P, /13 .6  - x.l.loisture c o r r . ,  . .  DSCF 
460 -ET, . . 29.9 . . . .  e .  
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\ South Coast 

AIR QUALITY MANAGEMENT DISTRICT 
9150FLAlR DRIVE, EL MONTE. CA 91731 (818) 572-6200 

c 

SOURCE T E S T  REPORT 

85-481 

CONDUCTED AT 

P l a t o  Products  Inc .  
2120 E.  A l l en  Ave. 

Glendora, CA 

EFFICIENCY OF, AND EMISSIONS FROM THE SCRUBBER SERVING A 
HARD CHROME PLATING TANK 

TESTED : September 18, 1985 

ISSUED: ocr 2 8 1985 

REPORT BY: Wayne A. Nakagawa I 
I A i r  Qual i ty  Instrument  S p e c i a l i s t  11 

. ..-. 

0-h REVIEWED : 

ARNOLD S T E I N ,  ACTING MANAGER, 
SOURCE TESTING k MONITORING BRANCH - 

Steven Mar inof f ,  Senior  A i r  Qual i t !  Engineer 

EDWARD CAMARENA 
=f. 

DIRECTOR, ENFORCEMENT D I V I S I O N  



XROR ' E T H  5' 
- 

flETER 60E V? 

DELTR H? 
.8am 

BRR PRESS -? 

RETER Y O 1  ? 

RTR TERP F' 

:: OTHER GRS 
REWOYEU BEFORE 
DRY GRS RETER ? 

STRTIC HOH IH ? 

29.0288 

47.6886 

87. e m  

STRCE TEPP. 
~7.oeoe 

BL. WBTEC '9 

12.8886 

RUN 

RUN 

RUN 

RUN 

RIJN 

RUH 

R?rN 

RUN 

RUH 

SRT % = 2.2 

IHP. :: HOH = 1.3 

a 5 HOH=1.3 

z C02? 

5 OXYGEH? 

ROL YT OTHER? 

,7868 RUN 

21.8888 RUN 

RUH 

RHd =28.95 
RU UET=28.88 

. .  

PITOT CP 7 

SQRT PSTS ? 

T I E  RIH ? 

NOZZLE DIR ? 

STK DIR IHCH ? 

.8358 RUN 

16.8822 RUN 

60.8868 RUH 

.E88 RUN 

1 6 . ~ 8 ~ ~  RUN 

* YOL HTP STD = 44.746 
ST): PRES RES = 29.82 
YOL HOH GRS = B . h j  

HOISTURE = 1.35 
flOL DRY GRS = 8.96; 
% HITROCEH = 78.38 
n@L UT DRY = 28-95 
HOL !dT WET = ?9.84( 
VELOCITY FPS = 41.68 
STRCK RRER = L.48 
STRCK RCFn = 3,402, 

* STBCK DSCFfl = 3,285. 
z ISOKIHETIC = 93.84 

RUH H U M 3  

RETER BOX Y? 

DELTR H ?  

BAR PRESS ? 

RETER YOL ? 

BTR TERP F? 

X OTHER GQS 
REROYED BEFORE 
DRY GRS RETER ? 

STRTIC HOH I N  ? 

STRCK TEBP. 

M i .  WRTER ? 

,8488 

29.828@ 

49.8388 

8?.8888 

72.8888 

2s. eoea 

RUN 

RIJN 

RtM 

RUN 

RUH 

RUN 

RUH 

RUH 

RLlH 

RUH 

SRT X = 2.7 

I w .  ;; HUH = 2.4 

% HOH.2.4 

Rlid =28.95 
BY UET.2S.69 

PITOT CP ? 

SRRT PSIS ? 

TI%E RIH ? 

HOZZLE DIR ? 

STK DIR IHCH ? 

,8358 

17.8768 

s . e m  
.2sa 

i6.8ooe 

RUN 

RUN 

RUN 

RUN 

RUH 

RVH 

RUN 

RUH 

* YOL HTR STD = 47.153 
STK PRES RBS = 29.82 
YOL HUH CRS = 1.E 
% ROISTLfRE = 2.43 
HOL DRY GAS = B.?76 
Z NITROGEN = 78.38 
HOL UT DRY = 28.95 
not UT WET = 28.63 
VELOCITY FPS = 42.25 
STBCK RREB = 1.48 
STRCK RCFW = 3,539. 

* STACK USCFB = 3,324. 
% ISOKIHETIC'= 96.95 



SOUTH COAST AIR OUAUTY MANAGEMENT DtSTRICT - 91 50 Flair Drive, El Monte, California 91 731 

Test No. 85-481 -2- . Date 9/18/85 

INTAODUCTION 
(a) Firm Tested Plato Products, Inc.  

(b) Test Location ............................ 2120 E .  Al len Ave.. Glendora, CA 

(c) Una Tested.. ............................ 
(d) Test Rquested by ....................... Tran Vo. Enpineerinm 

............................. 

Scrubber Serving Chrome Platina Tank (A/N 126220 

Engineering Information (e) Reason for Test Request.. ................ 
(1 )  Date of Test September 18, 1985 

S .  Marinoff, R. Schneider, A .  Roy Chowdhury, 
((1) Source Test Performed by ................ B .  van Aal s t .  X .  Vu. W. N- ker 

(h) Test Arrangements Made Through . . . . . . . .  Richard L .  Hartman (818) 967-3821 

(I) Source Test Observed by Tran Vo, Mark Liu - Engineering 

(j) Company I . D .  No. ............... 045443 

............................. 

................. 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
'9150 Flair Drive. El Monte, Californin 91731. 

' 

. 
les t  No, 85-481 -3- 

Results 
Scrubber I n l e t  Flow Rate 91 d s c m  (3214 dscfm)' 
Scrubber O u t l e t  Flow R a t e L d s C m  (3279  ''dsdm) 

Processweight - -k&hff - Ibs/hr) 

- 

Contaminant 

P a r t i c u l a t e  Matter  
Concentrat ion 

I n l e t  

Ou t l e t  

Sol id  P a r t i c u l a t e  Mass 
Flow Rate 

I n l e t  

Ou t l e t  

icrubber Ef f i c i ency  
: P a r t i c u l a t e s )  

' o t a l  Chromium.Conc. 

I n l e t  

O u t l e t  

exavalent  Chrom. Conc. 

I n l e t  

J u t l e t  

Measured 

Emissions 

Allowed 

4.6 mg/dscm 
(0.002 g r /dsc f )  

2 . 3  mg/dscm 
(0.001 g r /dsc f )  

0.021 kg/hr  
(0.046 l b / h r )  

0.016 kg/hr 
(0.036 l b / h r )  

32% 

L0.015 mg/dscm 
~ < 6 ; 7 ~ 1 0 - 6 ' g r / d s c f )  

L.0.015 m /dscm 
<6.4x10- % g r / d s c f )  

'0.014 m /dscm 
( 6 . 3 x l d  g r / d s c f )  

0.0080 $g/dscm / 
( 3 . 5 ~ 1 0 -  g d d s c f )  

f 

276 mg/dscm 
(0.121 g r /dsc f )  

- 

, 

Date 9 A 8 f a 5  

Applicable 
Rule 

- 

404 

:nEormat i o n  
I ,  

nformation 

nf orihat i on  

,I 

11 

I formation 

I, 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
91 50 Flair Drive. El Monte, California 91731. . 

85-481 Test No. -4- 

~ 

. .  

Results 
Scrubber I n l e t  Eldw Rate 91 d s c m  (3214 dscfm) 
Scrubber rrtl-et Flow R a t e 9 1  dscmm ( 7 7 7 9 s d m )  

ProcessWeighf - kg/hr( - Ibs/hr) -. - P 

Contaminant 

Total  Chromium Mass 
Flow Rate 

I n l e t  

Outlet 

Hexavalent Chrom Mass 
F l o w  Rate 

I n l e t  

'out let  

. .. 
.. 

- 

Emissions 

9/18/85 Date 

- 
Measured 

< 8.2x10-' kg/hr 
( < 1 . 8 ~ 1 0 - ~  lb/hr)  

< 8 . 2 ~ 1 0 - ~  kg/hr 
( C 1 . 8 ~ 1 0 - 4  lb/hr)  

7 . 9 ~ 1 0 - ~  kg/hr 
( 1 . 7 ~ 1 0 - 4  lb /hr)  

4 . 5 ~ 1 0 - b  kg/hr 
( 0 . 9 9 ~ 1 0 7 ~  lb/hr)  

I 
! 

- 
Allowed 

~ ~~~ 

Applicable 
Rule 

Information 

I, 

I, 

Information 

I ,  



SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
9150 F l a i r  Drive, ~l Monte, C a l i f o r n i a  91731 

Test No_. 85-481 - 5- 

. 

Date 9/18/85 

INTRODUCTION 

On September 18, 1985. personnel  from t h e  Source Tes t ing  and Monitoring Branch of t h e  
South Coast Management District conducted a source  test on t h e  i n l e t  and o u t l e t  of 
a cross-flow sprayed water  scrubber  c o n t r o l l i n g  t h e  exhaust  from a hard chrome p l a t i n g  
tank  a t  P l a t o  Products ,  Inc .  The purpose of t h i s  test  was t o  measure any p o t e n t i a l  
t o x i c  emissions of chromium from t h i s  tank.  and from t h e  scrubber .  

PROCESS DESCRIPTION 

Th i s  company s p e c i a l i z e s  i n  manufacturing s o l d e r i n g  i r o n  t i p s  a t  t h i s  l oca t ion .  
process  s t a r t s  wi th  s o l i d  copper t i p s ,  which are degreased a f t e r  machining and 
i n i t i a l l y  p l a t e d  wi th  i ron .  
wi th  HC1 and subsequent ly  p l a t e d  wi th  n i c k e l  and chrome on t h e  unwax por t ion .  

The p l a t i n g  ba th  i s  a mixture  of chromic ac id  and s u l f u r i c  ac id  s o l u t i o n s  kept  at  
130 - 140 "F and kept covered wi th  polye thylene  beads. The p l a t i n g  i s  accomplished 
a t  6 V  and 2000 AYP DC. The emissions from t h i s  tank  a r e  c o n t r o l l e d  by a CKOSS- 
flow sprayed water scrubber .  The measured water overflow r a t e  from t h e  scrubber  is 
2.5 l i t e r s  per  minute and t h e  water  r e c i r c u l a t i o n  r a t e  is about 60-70 g a l l o n s  pe r  
minute. 

SAMPLING AND ANALYTICAL PROCEDURES 

The 

The s o l d e r i n g  t i p s  are then  waxed on t h e  t i p ,  e tched  

GAS FLOW PATE 

The gas v e l o c i t i e s  and temperatures  a t  t h e  o u t l e t  and  t h e  i n l e t s  t o  t h e  scrubber  
se rv ing  t h e  chrome p l a t i n g  t ank  (des igna ted  as chrome scrubber)  were measured us ing  
a P i t o t  tube,  Magnehelic gage, and a Minimite poten t iometer  wi th  a type  "K" 
thermocouple. T h i s  sc rubber  serves only t ank  33 (FIGURE 1). The gas  flow r a t e s  were 
determined from t h e  g a s  v e l o c i t y ,  temperature .  p r e s s u r e ,  d e n s i t y  of t h e  gas  and t h e  
c ros s - sec t iona l  a r e a  of the  d ischarge  s t a c k  and t h e  i n l e t  duc t .  

PARTICULATE SAMPLING 

The p a r t i c u l a t e  samples were c o l l e c t e d  i s o k i n e t i c a l l y  a t  t h e  o u t l e t  and i n l e t  of t h e  
scrubber  us ing  t h e  w e t  impingement method (FIGURE 2) with  g l a s s  probes.  T o t a l  and' 
hexavalent  chromium con ten t  of  t h e  p a r t i c u l a t e s  were analyzed by atomic abso rp t ion  
spectroscopy and d iphenyl  c a r b i z i d e  spectrophotometry,  r e s p e c t i v e l y .  A l i q u i d  sample 
from t h e  tank  w a s  a l s o  taken f o r  a n a l y s i s  of chromium content .  

The r e s idue  from t h e  p a r t i c u l a t e  samples were submit ted t o  two l a b o r a t o r i e s  f o r  t o t a l  
chromium and hexavalent  chromium a n a l y s i s .  For hexavalent  chromium t h e  r e s u l t s  from 
t h e  two l a b o r a t o r i e s  a r e  i n  c l o s e  agreement so an average of t h e i r  r e s u l t s  were used 
in c a l c u l a t i n g  t h e  hexavalen t  chromium emissions.  The r e s u l t s  a r e  a t  t h e  lower 
d e t e c t a b l e  l i m i t  of t h e  a n a l y t i c a l  methods and, t h e r e f o r e .  t h e  accuracy should be 
poor. The t o t a l  chrome concen t r a t ion  w a s  below t h e  d e t e c t a b l e  . l i m i t  f o r  the  a n n l p t l c a l  
methods used by both l a b o r a t o r i e s .  
gave a lower d e t e c t a b l e  l i m i t ,  which was used in c a l c u l a t i n g  t h e  uppper l i m i t  of  t o t a l  
chromium emissions.  

The a n a l y t i c a l  procedures  used by one l abora to ry  
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. SOUTE COAST A I R  QUALITY MANAGEMENT DISTRICT 

9150 F l a i r  Drive, E l  Monte. C a l i f o r n i a  91731 

Test No. 85-481 
p 

. -6- Date 9/18/85 

T h e  resul ts  i n d i c a t e  t h a t  most o r  a l l  of t h e  chromium emissions are of  t h e  
hexavalent form. 

Liquid Samples 

Samples of t h e  tank b a t h  were submit ted t o  t h e  l a b  f o r  a n a l y s i s .  
of t h e  ba th  is contained i n  t h e  l a b  r e p o r t s .  

The composition 

TEST CRITIQUE 

The equipment w a s  ope ra t ing  normal ly .dur ing  t h e  source  test. No problems were 
encountered dur ing  t h e  test .  
were 98% and 101% r e s p e c t i v e l y .  The  internal and t h e  l a r g e  e x t e r n a l  doors  of the 
room conta in ing  t h e  tank  s o l u t i o n s  were open p r i o r  t o  t e s t i n g ,  and P l a t o  personnel  
c losed these  doors  s h o r t l y  a f t e r  our  a r r iva l .  

The i s o k i n e t i c  sampling r a t e s  a t  the i n l e t  and o u t l e t  

. 
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-a- . SOUTH COAST A I R  QUALITY ;LW(AGEWNT DISTRICT 
91SO Flair Drive. ' E l  'Monte. Cal-ifornia 91731 . 

.. 

. .  . .  . .  . .  ' . .  
Q-ge 'W Thermocouple 

TO Temperatr 
Readout 

. .  
c - - ! . I  w 

. . .  . 
' To Iapinger 

. . .  . 
. - ' Glass' Probe . .  

. .  Train !-,I 
.. . 

. -  

"S" Type P i t o t  Tube- 
, -  

.. 

To 
I lamehe l i c  

c 

. 
PROBESET-UP . 

----. , . .  
, .  . ,  . . . .  

Two impingers ( 100 ml E 0 each) 2 

/I . Ilagnehelic To Cen 

MPINCEB TRAM SET-UP 
(wet Impingement Method) 

I 
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SOUTH 03ASp AIR QUALITY MAN&= DISIRICP 
9150 Flair Drive, El Ilbnte, Chlifornia 91737 

I I 1 

r 

1 I I I I I I f '  I I I I I I I 
I I I I I I I I I I '1 ! ! ! I I 

I I I I 

Ntw 43- *P, 0 e. // -74 
Static Pressure i n  S tack  (Ps), In. Hg Abs . <&a-,j, ~2891 Conduct& by Z ~ R J  - 

Pi to t  II ,209 Magnehelic # 13-4 Minimite I/& Thermocouple I\ 
. . . . . . . .  

. . . . . . . . . . . . . .  
A .  Average Ve loc i ty  (Traverse)  48.65- ft/sec . . . . .  t- 
B. Average Ve loc i ty  (Reference pt.) yg .w Wsec 
C. Flue kctor A/B ,944- 

D. 

E. 
F. 
G. 

H. 
I. 
J. 

(- 

L. 

hl . 
,~ 

Veloc i ty  Pressure Correction Factor  29.92 / , o L  G . "  . . . . . . . . .  8 11.1- Pitot Cor rec t ion  Factor - 
Gas Densi ty  Correc t ion  Factor . . . . . .  f, m 
~rrec ted  Veloc i ty ,  . . . .  - ft/scc A x D x E x F - 
O r B x C x D x E x F . . . . . . . . . . .  4.44 f t /ss  

~~ ~~~ 

Area of Flue  . . . . . . . . . . . . . . .  L 4  f t"  
Average Flue  Tenperatl ire . . . . . . . . .  
Flow Rate, H x G x 60 . . . . . . . . . .  34ao.f cfm - 
Flow Rate, 520 X J . . . .  s 5 6 . L  Scfm 

29.02 (I + 4Go) 

Ferceiit Water Vapor i n  Gas Sample . . . .  /.3 % 

Ory Gas Flow Pate, I< (1 - ) . . . . .  3 2 1 +  d s c f n  - 
100 

Stack  Layout 
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. SOUTH COAST A I R  QUALITY MANAGEMENT DISTRICT 

0 s - C t B i  c. Test No* 
Sampling- Locat ion CUI&& L 11Ud SQh*&h% I n LM 

- 

On 
T i m e  

- 

Off 
Time 

Sample 
Po in t  

I 

I 
1 

3 

Y 
r 
G 

PAe,, u * m l ? s  T r a i n  

Meter Data and C a l c u l a t i o n s  

I 
O r  if ice 

P. 
In .  H 0 2 

1 

_-I- 

- 

Samp. 
Rate 
( c f d  

k 

Stack 

I I 

TK9lrj 77 j 

T o t a l  d... = 3.J+>- f 4lf.sq3 3 Y'f.688 

Conducted by r d  
Sampling Nozzle D i a  ............. &'y &,3>- mm 
Barometric P r e s s u r e . .  ........... 3'j .oi  I n  Hg. (Abs.) 57Wrt (13) 289' 64bd 
Weight Co l l ec t ed ,  mg.... . . . . . . . .  
Meter /I 35-IOLO tch.lblUtrW b e  ! Z-Z?-%d 
Thermocouple # 2-1 (Dn W A , , ~  n t m  wt)-%J 
Magnehelic U r ; o -4  P4707) (c*t 8 Q Y g :  C-L-eS') 125-3 ( O R I ~ ~ ~ L L ' )  C c * ~ t 0 . W  I r -~-m) 
P i t o t  /I 

............................... c- mg 
B.  S t ack  Gas Flow Rate ........................ 3 a 4  <2z?2zm dscfm 
A.  T o t a l  Weight 

In. Hg. (Abs.) C. Gas P res su re  a t  Meter ...................... 29.02. 
D. Cas Volume Metered, VMxC/29.9t ............ 4L.H dscf  .............. * *gra ins / scf  (dry)  E. Ma te r i a l  Concn.,0.01543 x A/D A- 
F. Ma te r i a l  Concn. E x 54,143/Molec. U t . . . . .  .. - ppm (dry)  
C. Ma te r i a l  Flow Rate. .00857 x B x E. ....... A_- IC-- l b s / h r  

204 IrA&&tua.J bu#. 3- r- rsd 
A'* 4 Minimite 11 0 9 7 q  f Mhd6M 

H. Percent  I s o k i n e t i c . .  ....................... * 55-e CALeC(d-7" S N W  





A 
SOUTH CDAST AIR WALJTY MAN&XhE" DISPRICP 
9150 Flair Drive, El Monte. (Irlifornia 91737 

aate 9-16-BC k. ' 
T e s t  No. .. JIB I 

Cas Velocity mta 

Static Pressure i n  Stack (Ps), In. Hg Abs . . 29.032, Conductd  by I?& / BJA - 
Thermocouple # 4-1 Pitot II 2 0  ;;L Magnehelic I\ 109.4 Minimite 

4 9.48 ft/sec 
~ 

A. Average Velocity (Traverse) . . . . . . . 
B. Average Velocity (Reference Pt.) . . . . . - 
C. Flue kctor A/B . . . . . . . . . . . . . - 
D. Velocity Pressure Correc t ion  Fac tor  

- - 
(.e 7 

E. Pitot Correc t ion  Factor . . . . . . . . . - ,03X 
F. G a s  Density Correction Factor . . . . . . /* m 
G. Corrected Veloc i ty ,  A x D x E x F . . . . 42.14 ft/scc 

o r B x C x D x E x F . . . . . . . . . . .  f t/sec 
H. Area of Flue . . . . . . . . . . . . . . . ~ r o  f t 2  

7z "F I. Average Flue Temperatiire . . . . . . . . . - J. Flow Rate,  H x G x 60 . . . . . . . . . . 3 ~ 3 9 , 9  cfm 1 
I 

Flow Rate, - ps x 520 x J .  . . . 335% - scfm 
Stack Layout - < 20.02 (I + 4Go) 

L. percent Water Vapor i n  Gas Sample . . . . 2.3 % 
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SOUTH COAST A I R  QUALITY MANAGEMENT DISTRICT . 

T o t a l  J p- q q . 8 3  

Conducted by Rb? /R44 
Sampling Nozzle Dia ............. 6,2K mnl 

Meter # 35-/02/ I c 4 ~ e m 7 ~ .  2 -~'i -8yJ 
Thermocouple I\ j '-/ C.&CtOlU?6d : 7-23-W) 
Magnehelic /I /09-4 (1w14am~v: 6 - u - S ~ )  
P i t o t  iI a r  - 5 - 8 Y )  
Minimite I\ - l@Ccl%.Wl 

A. T o t a l  Weight ............................... 
8. Stack Gas Flow Rate ........................ 3a M dscfm 
C. Gas P res su re  a t  Meter ...................... 2 9 , O L  In .  Hg. (Abs.) 

E. Material Concn.,O.O1543 x A/D .............. ,001 *- + g r a i n s / s c f  (dry)  

G.  Mate r i a l  Flow Rate. .00857 x B x E.. ...... 036 l b s / h r  

Barometric Pressure . . . . . . . . . . . . .  29 ,oz- I n  Hg.(Abs.) 
Weigh t  Co l l ec t ed ,  mg.... . . . . . . . .  

(. D. Gas Volume Metered, VMxC/Z9.9Z ............ 4R.  33 dscf 

F. M a t e r i a l  Concn. E x 54.143/Molec. W t . . . . . . .  - ppm (dry) 

H. Percent  I s o k i n e t i c . . . .  ..................... /o/ % 
+ x  

S#C.'?zuflA7urJ *e7 
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-1 A l e x  Bailey, Manager LAB ~ u ~ p o p r  MILL* September 25. 1985 
SUUCC. Taacrng b k n r f o r & n g  

L A B o p A m p Y  yo. 82605-8 
P l a t o  Products, Inc. 
Glendora TEST yo. 85-481 

IwuIp*w 
~ u ~ m ~  Chrome P la t i ng  Tank - 

Scrubbers 

m e  T ~ T  0 ~ T p :  September 18, 1985 

MTE ygcxIVLu): September 18. 1985 

WLYU nuffiwr Pyo(;LuII cuuLL: 400 
D W ~ R I W ~  Two Par t i cu la tes  Trains. 

REQUESTED BY: S. Marinoff  

~ ~ I L Y S ~ S  U ~ Q I J ~ T P ) ~  

W u o o  or . Y I L I S I S ~  

Par t i cu la te  & Moisture Gain 

Gravimetric & Volumetric 

S'MClAL IU6TYURIW: 

IW.YTACIU. WKK PWOW AYU LuLsuurs c . 
Part icu la tes by Wet Impingement. 

c 

Total impinger volume (mL) 
Impinger volume gain (mL) 
Total  volume i n c l .  washing (mL) 
S i l i c a  gel ga in (9) 
F i l t e r  catch (mg) 
Impinger catch (mg) 
C r I I I  
C r I V  

*To be reported l a t e r .  

Chromium I n l e t  

198 
- -2 (loss) 

500 
15 
<1 

5 
* 
* 

Scrubber Out le t  

209 

9 
500 

16 

<1 
4 

* 
' 
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c) 
MMTU COST AIR QUALITX I(IIyIwyIIM DISTRICT OCT 1 5  1985 

s. T. @RANCH 91% P l r i r  Drive, el nonta, California 91731 
.yILXTlcU. L W O M I O Y X  WLPOPI MOM s 4 o y c B  TXST . 

I. 

TO; Arno ld  S te in ,  A c t i n g  Manager 

c ~ l s ~ ~ ,  P l a t o  Products, Inc.  

U B  pllwyt DATE1 October 14. 1985 
Source T e s t i n g  and Mon i to r i ng  

-mmyx yo. 82605-9-481-BOt~. 

61 endora TtST Yo- 85-481 

SOUPCY TOST DATU; 9-18-85 r q U l p u n  
TUTU; Chrome P l a t i n g  Tanks, Scrubbers - - -  -- 

MTE SAMPIS -1vmu)I Y-lY-BJs 

pvslp Six teen  B o t t l e  Samples Sent w w  p m  m u t  400 
usa~~mgom~ t o  Two Outs ide  Labora to r ies  

nrrgusTru, S. M a r i n o f f  

.Illrwsig 

~LIVOO 08 AWU,X~IS; 

See a t tached l i s t  sen t  t o  Weck Labora to r ies  and t o  
BTC Labora to r ies  
Co lor imet ry ,  Atomic Absor t i o n ,  Emission Spectrograph, Volumetry. 
Gravimetry,  S p e c i f i c  I o n  L l e c t r o d e  ( S I E )  f o r  Ch lor ide .  

WELIL UETfIUCTKQY8 

.yILXTlCAL Y O P I  PLIPPOPlPD W D  PBSULTS 

Resu l ts  a r e  r e p o r t e d  i n  t h r e e  sec t ions :  1) Some C1- and HCl r e s u l t s  by S I E  and 
t i t r a t i o n  which f o l l o w .  2) Report  by Weck Labora to r ies ,  I nc .  (a t tached) .  3)  Report  
by BTC Labora tor ies ,  I nc .  (a t tached)  .* 

HC1 by S I E  ( C l - )  HC1 by T i t r a t i o n  
SCAQMD Lab SCAQMO Lab 

Sample No. (Ut.%) ( W t .  %) 

15 E t c h  31 .O . 27.6 
24 Etch 29.1 26.2 
25 Etch 30.3 28.0 
39 Etch  ' 21.5 20.0 

*Note: Samples 15. 24. 25 and 39 were analyzed i n  common by SCAQMD and Weck. 
Samples 55. 33 and ST t r a i n  I n l e t  and O u t l e t  were done i n  common by BTC and 

' Weck Labora to r ies .  

, 

Ref: F-13-126, 129 
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TO: YECK UBORATORIES 

1, Tes t  f o r  chemicals l i s ted :  , 

Sample I 

15.24.25.19 : hydrochlor ic  ac id  - 30%, w t .  % and g/ml 

sodium carbonate - 3 t o  4 oz/gal. 
10.11 : sodium hydroxide - 3 t o  4 oz/gal, 

OZ/gdl and g / d  1 and may inc lude sodtum phosphate 

45 (3 supples) : one sample contains concentrated hydrochlor ic  I wt"9% 

. ac id  + i r o n  

ac id  + i r o n  
one sample contains 50% hydrochlor ic  

one sample contains hydrochlor ic  acid-lO%.) w t .% and g/& 
one sample contalns br ight  d i p  so lu t i on  

46 ( 3  samples) : 
phosphoric ac id  - 1% 
n i t r i c  a c i d  - 3% 

one sample contains the  spent b r i g h t  d i p  
s o l u t i o n  + copper, H3P04. "03. and 
ace t i c  ac id  

ace t i c  ac id  - 3% wt .% and g/& 

33 

1 oz/gal and g/mL 
n i cke l  s u l f a t e  - 0.5 oz/gal 
sodium hypophosphite - 0.5 oz/gal 

'. : 

m n i a  - 0.1 v / v )  v/v and g/ml 

: .Chromium so lu t ion ,  C r  t o t a l  and Crt6 -1 
40 oz/gal 

s u l f a t e  - 40 oz/gal 
oz/gal and g/mL 

2. Two 800 bot t les :  I n  the p a r t i c u l a t e  t e s t  f o r  t he  
scrubber A/N 126220, which vents the chrome 
p l a t i n g  sample. please analyze f o r  chromium and 
h e u v r l e n t  chromium. i n  each o f  " In le t '  and "Outlet".  , g/mL and (g/mL)xSOO,, 

4 L 
0. i 

I 

Lab No. 82605-8 - I n l e t  
82605-8 - O u t l e t  

From: F. Faux 
South Coast A i r  Q u a l i t y  Management D is t r i c t  
(818) 672-6457 
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TO.: , ETC LABORATORIES 

1. Expected chemicals i n  samples tested: 

Sample Y 

45 (1 sample) : one sample contains n i cke l  s t r i p  solut ion:  
w t . %  and g/ml amnonia, ~i 

(M8T Niplex)  i f  poss ib le  

55 oz/gal and g/mL sodium hypophosphite - 0.5 oz/gal) 
: n icke l  su l fa te  - 0.5 oz/gal  

anmonia - 0.1% v / v )  
other inorganics. (metals) ,  Emission Spectrograph Scan,wt.% 

and g/ml 
33 : chromium solut ion.  C r  t o t a l  and ~ r + 6  - 

su l fa te  - 40 oz/gal 

v/v and g/mL 

oz/gal and g/mL 40 oz/gal 

2. I n  the p a r t i c u l a t e  t e s t  f o r  the scrubber 
A/H 126220, which vents the  chrome p l a t i n g  
sample, please analyze f o r  chromium and g/mL and (g/mL)X500 
hexavalent chromium-, i n  each o f  " In le t i  
and "Outlet".  

Lab No. 82605-8 - I n l e t  
82605-8 - Out le t  

From: F. Faux 
South Codst A i r  Q u a l i t y  Management D i s t r i c t  
(818) 572-6457 



1 4 8 0  C A I 1  CLARK AVE., INDUSTRY. C A L I F O R N I A  81746-110@ (818) 118.ZISO 

k t r .  Prank J . F a w ,  Sen. A i r  Q u a l i t y  Chemist 

Technical S e r v i c e s  D i v i s i o n  
Chemietry L a b o r a t o r i e s  Branch 
9150 F l a i r  D r i v e  

cum South Coast A i r  Q u a l i t y  Management D i s t r i c t  

EL MONTE, CA 91731 

WLBa from P l a t o  Co. as submi t ted .  DATBWBIVBD Septa 26.85 

WVt5?lGAnON see below as r e q u e s t e d  LABORATORY NO. 650927-SQA 
R e s u l t s  expres sed  as r e q u e s t e d  by c l i e n t .  QMD 3 - 0 -  

o u r  I D  ( 
REPORT 

'E' Sample # 15 "HC1, 30%" "Etch  ( y e l l o w  l i q u i d )  

( 1 . 1 2 @ g / m l ) T i t r a t i o n  t o  Methylorange : 8 . 8  N Acid --- 32.08 g HC1/100ml 

= 0.32 g HC1/  ml 
Dens i ty  = 1.1239 

t h u s :  32.08: 1.1239= 28.55 g HC1/100g 
sample 

31.94 g HC1/100 m l  .. .. . 
Based on c h l o r i d e  t i t r a t i o n  ( V o l h a r d )  

, 
'F' Sample 1124 'HC1, 30%" 'Etch. ( g r e e n  c o l o r e d )  

[ l . l 1 8 g / m l )  t::l based on a c i d  t i t r a t i o n  t o  M e  Orange: 0.292 g H C l / m l  

26.1 g HC1/100 gAcid 

based on c h l o r i d e  t i t r a t i o n  : 0.297 g H C l / r n l  

26.6 g HC1/100 g 

Sample # 25 ' H C 1 ,  30%" 'Etch,  9/18/85. (yellow-brown) - G =  < 
(1.1293g/ml) based on  a c i d  t i t r a t i o n  to  M e  o range t  

based o n  c h l o r i d e  t i t r a t i o n :  

0.32 g H C l / m L  - 
28.3 9 HC1/100 g 

0.33 g H C l / m l  -2- 
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I Sample # 39 'Etch",(green liquid) '30% HC1 " 

-. 088g/ml) 
based on acid titration to Meorange" 0.23g HCl/ml sol. 

21.2 g HC1/100 g 

based on chloride titration: 0.236 gHCl/ml sol. 

A BOD bottle "Chromium Inlet" # 82605-8 (clear, colorless liq.) 

Cr VI ....... 0.05 mg/l = 0.00005g/ml (Diphenylcarbazon) 
= 0.025 g in 500 ml 

Cr, Tota1;n.d:O.l mg/l ( AA) 

c 

~~ ~~ ~ ~ 

B BOD bottle "Chromium Outlet: I? 82605-8 ( clear, COlOrleSS) 

Cr VI 0.02 mg/l = 0.00002 g/ml 
- Q.01 g in500 ml 

Cr, total: n.d.4.l mg/l 

C #lo, Alk." "Sodium hydrokide3-4 oz/gal. (blueish liquid) 
Sod. carbonate 3-4 oz/gal. 
may inc,lude sodium phosphate" 

Spot te9 for ortho phosphate: negative 

Sodium 3 g/100 ml' (a) 
1.U g/100 ml ( gas evolution ) c02 

C02 expEssed a; Na2G03 2.72 g/100 ml =0.027g/ml 
= 3.63 oz Na2C03/gal. 

By difference: Based on Sodi nalysis, NaOH content is 
0.032 g/ml = 4.3 oz/gal. 

Week Laboratories, Inc. 
ConIrael R s u u c h  
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SCAQMD- 10/10/05 

o u r  I D  

D #11 "Alk.; g r e e n i s h  l i q u i d ;  

c la imed composi t ion  l i k e  #10 sample. 

Spot test  f o r  ortho phosphate. . .  n e g a t i v e  (SnC12 method) 

Sodium ....... 2.7 g/100 ml 

C02 ............. 0.795 g/100 m l  ( g a s  e v o l u t i o n )  

C 0 2  expres sed  as  N a 2 C 0 3  ...... 1.93 g/100 m l  = 0.019 g/ml 

= 2.58 oz Na2C03/gal. 

By d i f -  Basedonsodium a n a l y s i s ,  NaOH content  i s  0.032 g/ml 
ference : = 4 . 3  o z / g a l .  

*H" "33 C r  R u s t  brown l i q u i d  w i t h  f l o a t i n g  p l a s t i c  p e a r l s .  

4 0  o z / g a l  C r ;  4 0  o z / g a l .  SO4" (1.222g/ml) 

SO4 test . .  ... n e g a t i v e  ( B a C 1 2  i n p r e s .  of  HCl-+no p p t )  

C r  V I  - by t i t r a t i o n  ... 0.155 g C r / m l  = .298 g C r 0 3 / m l  
w. FAS 

20.7ozCr/gal  i 39.8 ozCr03/ga l .  

- C r  T o t a l  : d i t t o  above ( A A )  

"J' " 4 5  Fe S t r i p ,  L i g h t " ,  9-18-85 B r o w n  l i q u i d  w i t h  f loa t ' i ng  
(1.223 g/ml) polymer beads  

"Conc. H C 1  a n d  i r o n "  

A c i d i t y  by t i t r a t i o n t o  methylorange:  0.30 g H C l / m l  

= 24.5gHC1/100 g 

Based on c h l o r i d e  t i t r a t i o n :  0.3 g H C l / m l  ( ' Jolhard)  

I r o n  : .._.. 0.076 g Fe/ml = 6.2.. g Fe/100 g ( b Y u )  

Week Laboratories. Inc. 
Cmlmel Re.eud, 
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Our I D  

'K. '# 45,  Fa S t r i p .  9-18-85 ( l i g h t  colored brown, clear l i q . 1  
(1.11 5 g / m l )  

'HC1 and i i r o n "  

Based on  t i t r a t i o n  t o  M e t h y l  Orange: 0.2649 H C l / m l  
= 23.7 g nc l / l oa  g 

Based on chloride t i t r a t i o n :  0.256g H C l / m l  

= 2 3  g HC1/100 g 

I ron . . . . .  4300 ppm = 0.0043 g Fe/ml 
= 0.386g Fe/100 g 

"L" " #  46 H C 1  9-20-85" b rown  l i q u i d ;  " 1 0 %  HC1" 

0 .319 g H C l / m l  Based on  acid t i t r a t i o n :  

B a s e d o n c h l o r i d e  t i t r a t i o n :  0.314 g H C l / m l  

=27.35 g HC1/130 g 

" #  46 B r i g h t  D i p  sol.": "Phosphor ic  acid 1 % ( green l i q . )  "MU 
( 1 .49  g / m l )  N i t r i c  A c i d  3 %  

A c e t i c  acid 3 % *  

l i g h t  g r e e n ,  h e a v y  l i q u i d  , N i t r i c  oxide vapors. 

Based on  d i s t i l l a t i o n  a n d  t i t r a t i o n  .-. 0.2599 A c e t i c . - a d i d / m l  

=17.38g/100 m l  
B a s e d  o n  P p r e c i p i t a t i o n  w Ammon.molybdate and 
S t a n n o u s  c h l o r i d e  method: 67. % = 0.67 a n - P O . / m l  

= 45 & l d O  8' 
H PO based on r e s u l t  by U.S .Agr i cu l t .=  45 .49/100 g 3 4  
T o t a l  N b y K j e l d a h 1  d i g e s t i o n ,  disti1,titr , expressed 
as  H N 0 3  = 0.11 g / m l  = 7.38 gHN03/100 g. 
( N  de te rmined  b y  US .Agr i cu l t .  C o n s u l t a n t s )  

High P c o n t e n t  confirmed by  t i trationcacusLm)euck 
c u r v e .  

Weck Laboratories, Inc. 
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.Our ID .~ 
.N! Sample 1) 46 "Spent Bright Dip 9-20-85' ( blue liquid) 

*Contains Bright Dip solution, CU, H3P04, 
1.505 g/ml HN03 and CH3COOH 

Acetic acid .. .... 0.206 g/ml ( distillation-t itrat ion 
= 13.69 g/100 g sample 

P by Molybdovanadate method *,expressed as 

Phosphoric acid , . . .  0.751 g /ml 
= 50.3 g H3P04/100 g sample 

Total N by Kjeldahl digestion. distillation and titration,' 
expressed as Nitric acid ... 0.162 g HN03/ml 

= 10.76 g HN03/100 4 

Copper ..... 0.074 g /ml 
= 4 . 9 2  g Cu/100 g sample 

* Run by U.S. Agricultural Consultants 
- High H3P04 content confirmed by titration curve. < 

90' Sample tl 5 5  "Electroless Ni 9-20-85' ( green liquid) 

"Nickel sulfate 0.5 oz/gal. 
Sod. hypophosphite 0.5 oz/gal. 
Ammonia 0.1 v/v' 

Ammonia test ( Nessler ) 23 ppm NH3 
Distillation,titr.)25.5ppm 

Sulfate test (turbidimetric) 3.25 % (wt/vol.) 
( gravimetric ) 3.17 % 

ave.SO ,expressed as NiS047H 0 = 9.39g/lOOml= 0.09g/ml 4 2 
=12.5 oz/gal. 

cont 'd 
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Our ID # 55- ELECTROLESS Ni . cont'd: 
'0. 

- Nickel ( by EDTA,Murexide 

- Nickel, by AA , expres 

, expressed as NiS047H2Q .. 0.052g/ml 
= 6.9 oz/gal. 

ed as NiSQ4. 7H2Q = 7 . 0  oz/gal. 

- Phosphite, by titration with KMnO , expressed 
= 0 . 0 8 5  g/ml 
=11.4 oz/gal. 

as NaH2PQ2. H20 4 

- Na by AA 2 . 5  % - this WOUH correspond 
to 15.3 oz if expressed as NaH2PQ2.H2Q 

There is an excess of Na and So4 not accounted for in the 
given composition 

H . A. Weck 

c 

Weck Laboratories, Inc. 
Contract R.Uuch 
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2978 SEABORG AVENUE, VENTURA, CA 93003 8051856.6014 
l abowda  - 

October 9, 1985 JOB NUMBER: 85-11OO-COl 
LAB NUMBER: 855987 

SCACjHO Engineering D iv i s ion  
9150 F l a i r  Dr ive 
E l  Monte, Ca l i f o rn ia  91731 

ATTENTION: Frank Faux 

REGARDING: Miscellaneous P la t i ng  Solut ion Analysis 

Dear Mr .  Faux: 

The analysis has been completed on the f i v e  (5) samples del ivered t o  us on 
Sept. 26. 1985. The fo l low ing  resu l t s  were obtained: 

Sample #45 

Consti tuent Results 

h o n i a  0.086% - 0.00086 gm/mL 
Nickel 0.065% - 0.00065 gm/mL 

c 
Sample #33 

Total  Chromium 
Hex Chromium 
Sul fa te 

Nickel Su l fa te  
Sodium Hypophosphite 
h n i a  

Metals (spectrographic) 
Sodiun 
Iron 
Cobalt 
calcium 
Chromium 
Boron 
Si1 icon 
Manganese 
Magnesium 

(\ 

25'oz/gal - 0.1875 gm/mL 
25 oz/gal - 0.1875 gm/ml 
2.72 oz/gal - 0.0204 gm/mL 

Sample #55 

3.52 oz/gal - 0.026 gm/mL 
8.26 oz/gal - 0.0618 gm/mL 
0.0014%. - 0.000014 gm/mL , 

38700 mg/L 
16 mg/L 
57 mg/L 

227 mgfL 
3 mg/ l  
39 mgIL 
44 mg/L 

2 mgIL 
5 mg/L 
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- 
Total' Chrunium 

Hex Chranlum 

Total Chrunium 

Hex Chranium 

Respectfully submitted, 

Tom Porter 

(. TP:hra 

i 

Sample 82605-8 Inlet 

3 . 7 ~ 1 0 - ~  gm/mL - 1 . 8 5 ~ 1 0 - ~  gm/& 
(@x500) ,: 

Sample 82605-8 Outlet 

< 5 ~ 1 0 - ~  gm/mL - < 2 . 5 x W 5  gm/& 
(@x500) 

2 . 5 ~ 1 0 - ~  gm/mL - 1 . 2 5 ~ 1 0 - ~  gm/F 
(@x5oa 
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South C o a t  
AIR QUALITY MANAGEMENT DISTRICT 
9150 FLAIR DRIVE. EL MONTE, CA 91731 (818) 572-6200 

May 22, 1986 

Ms. Frances Cameron 
Air Resources Board 
I102 0 S t r ee t  
2.0. aox 2815 
Sacramento, CA 95812 

Dear M s .  Cameron: 

As requested i n  your l e t t e r  o f  May 13, 1986, please f ind  enclosed a 

copy o f  the  September 18, 1986 source t e s t  conducted on the chrome 

3iat ing operation a t  Plato Products, Inc.  

If you have any questions,  please feel  f r e e  t o  ca l l  me a t  (818)572-6131. 

Sincerely,  

&,h2.& 

Richard Schneider 
Supervising Air Quality Engineer 
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South Coast 
AIR QUALITY MANAGEMENT DISTRICT 
91 50 FLAIR DRIVE. EL MONTE. CA 91 731 (81 8) 572-6200 

SOURCE TEST REPORT 

85-481 

CONDUCTED AT 

P l a t o  Products  Inc .  
2120 E. Allen Ave. 

Glendora. CA . 

EFFICIENCY OF, PM) OlISSIONS FROM THE SCRUBBER SERVING A 
HARD CHROME PLATING TANK 

TESTED : September 18. 1985 

I S S U E D :  ocr z 8 1985 

REPORT BY: Wayne A. Nakagawa 
A i r  Qual i ty  Instrument  S p e c i a l i s t  I1 

ARNOLD S T E I N ,  A C T I N G  MANAGER, 
SOURCE T E S T I N G  k M O N I M C I N G  BRANCH 

REVIEWED: 

- - / U  
Steven Marinoff ,  Senior  A i r  Qual i t$  Engineer 

EDWARD CAMARENA 
D I R E C T O R ,  ENFORCEMENT D I V I S I O N  



SOUTd AS1 AIR OUALllY MANAGEMENT DIS .T 
9150 Flair Drive, El Monte, California 91731  

Dare 9/18/85 lesi No. 85-481 - 2- 

INTRODUCTION 
(a) Firm Tested ............................. Plato Products, Inc.  

(b) Test Location ............................ 2120 E. Allen Ave.. Glendora, CA 

(c) UnitTened .............................. Scrubber Serving Chrome Plating Tank (A/N 12622 

(d) Test Roquested by ....................... Tran "0, Engineerine 

(e) Reason for Test Request.. ................ Engineering Information 

(r) Date of Test September 18, 1985 

(0) Source Test Performed by ................ B .  van Aalst.  X .  Vu. W .  Nakaeawa. J . R .  ker 

(h) T e a  Arrangemen!s Mede Through ....... --- Richard L. Hartman (81P) 967-3821 .- 

(i) Source Test Observed by ................. Tran Vo, Mark L i u  - Engineering 

(1) Company I . D .  No. ............... 045443 

............................. 
S .  Marinoff. R .  Schneider. A .  Roy Chowdhury, 



i S0I ' ' r  COAST AIR OUAUIY MANAGEMENT - ' ,+TRIO 
'..:"I50 Flair Drive. El Monte, Califwnia J I  ' 

-3- Test No. 85-481 

Results 
Scrubber I n l e t  Flow Rate 91 d s c m  (3214 d s d m r  
Scrubber O u t l e t  Flow Rate 97 d s c m  (3279 -- 

- 

Contaminam 

P a r t i c u l a t e  Mat te r  
Concentrat ion 

I n l e t  

Ou t l e t  

io l id  P a r t i c u l a t e  Mass 
'low Rate 

I n l e t  

Ou t l e t  

crubber E f f i c i e n c y  
? a r t i c u l a t e s )  

i t a 1  Chromium, Conc. 

: n l e t  

Nutlet 

xava len t  Chrom. Conc. 

I n l e t  

O u t l e t  

- 
Measured 

4.6 mg/dscm 
(0.002 gr /dsc f )  

2.3 mgldscm 
(0.001 g r / d s c f )  

0.021 kg/hr '  
(0.046 l b / h r )  

0.016 kg/hr  
(0.P36 l b / h r )  

32% 

. 
LO.015 mg/dscm 

y (6i7x10-6' g r /d sc f )  

( 0 . 0 1 5  m /dscm 
( 6 . 4 ~ 1 0 -  % g r / d s c f )  

0.014 m /dscm 
( 6 . 3 ~ 1 0 - ~  g r / d s c f )  

/ 0.0080 g/dscm E ( 3 . 5 ~ 1 0 -  g r / d s c f )  

276 ng/dscm 
(0.121 g r /dsc f )  

- 
Allowed 

Date 4118185 

Applicable 
Rule 

404 

:iforma t i o n  

I, 

. 11 

nformation 

if o m a t  ion  

I ,  

.f ormatian 
9 ,  



S0l l -q COAST AIR QUALITY MANAGEMENT “ V R I C T  
150 Flair Orive. El Monte. California 9 J1 

Test No. 85-481 -4- 

Results 

Scrubber Inlet Flow Rate 91 d s c m  (3214 dscfm) 
Scrubber uti-et FlowRate 93  dscmm( 1779 dsdm) 
_- P Processweight - kg/hr( - Jbs/hr) 

Contaminam 

Total Chromium Mass 
Flow Rate 

Inlet 

Outlet 

Hexavalent Chrom Mass 
Flow Rate 

Inlet 

Outlet 

Emissions - 
Measured 

- 
Allowed 

.. 
... 

Date 9/18/85 

Applicable 
Rule 

Information 

I ,  

Inf onnation, 

I, 



SOUT& .CIAST A I R  QUALITY MANAGEMENT DI. .ICT 
9150 F l a i r  Dr ive ,  E l  Monte, C a l i f o r n i a  91731 

Tes t  No. 85-481 -5- Date 9/18/85 

INTRODUCTION 

On September 18, 1985, personnel  from t h e  Source Tes t ing  and Monitoring Branch of t h e  
South Coast Management District  conducted a source  test  on t h e  i n l e t  and o u t l e t  of 
a cross-flow sprayed water scrubber  c o n t r o l l i n g  t h e  exhaus t  from a hard chrome p l a t i n g  
tank  a t  P l a t o  Products ,  Inc.  The purpose of t h i s  test was t o  measure any p o t e n t i a l  
t o x i c  emissions of  chromium from th i s  tank .  and from the  scrubber .  

PROCESS DESCRIPTION 

Th i s  company s p e c i a l i z e s  i n  manufacturing s o l d e r i n g  i r o n  t i p s  at  t h i s  loca t ion .  
process  s t a r t s  with s o l i d  copper t i p s ,  which are degreased a f t e r  machining and 
i n i t i a l l y  p l a t e d  w i t h  i ron .  
w i t h  H C l  and subsequent ly  p l a t e d  wi th  n i c k e l . a n d  chrome on t h e  unwax por t ion .  

The p l a t i n g  b a t h  i s  a mixture  of  chromic ac id  and s u l f u r i c  a c i d  s o l u t i o n s  kept  at  
130 - 140 OF and kep t  covered wi th  polye thylene  beads. 
a t  6V and 2000 AMP DC. 
f low sprayed water  sc rubber .  
2.5 l i t e r s  pe r  minute and t h e  water r e c i r c u l a t i o n  rate is about 60-70 ga l lons  p e r  
minute. 

SAMPLING AND ANALYTICAL PROCEDURES 

The 

The so lde r ing  t i p s  a r e  then waxed on t h e  t i p ,  e tched 

The p l a t i n g  i s  accomplished 

The measured water overflow rate from t h e  scrubber  is 
The emissions from t h i s  t ank  are c o n t r o l l e d  by a cross- 

GAS FLOW RATE \ 

The gas  v e l o c i t i e s  anC temperatures  a t  t h e  o u t l e t  and the  i n l e t s  t o  t h e  scrubber 
se rv ing  t h e  chrome p l a t i n g  t a n k  (designated a s  chrome scrubber )  were measured us ing  
a P i t o t  tube,  Xagnehelic gage, and a Minimite poten t iometer  wi th  a type "K" 
thermocouple. Th i s  s c rubbe r  se rves  only  tank  33 (FIGURE 1) .  The gas  flow rates were 
determined from t h e  gas  v e l o c i t y ,  temperature.  p r e s s u r e ,  d e n s i t y  of t h e  gas and t h e  
c ros s - sec r iona l  a r e a  of t h e  d ischarge  s t a c k  and t h e  i n l e t  duc t .  

PARTICULATE SA!!LING 

The p a r t i c u l a t e  samples w e r e  c o l l e c t e d  i s o k i n e t i c a l l y  a t  t h e  o u t l e t  and i n l e t  of t h e  
scrubber  us ing  t h e  w s t  impingement method (FIGURE 2) with g l a s s  probes.  T o t a l  and 
hexavalent  chromium con ten t  of  t h e  p a r t i c u l a t e s  were analyzed by atomic absorp t ion  . 
spec t roscopy and d iphenyl  c a r b i z i d e  spectrophotometry,  r e s p e c t i v e l y .  A l i q u i d  sample 
from the tank  w a s  a l s o  t aken  f o r  a n a l y s i s  of chromium content .  

The r e s i d u e  from t h e  p a r t i c u l a t e  samples were submit ted t o  two l a b o r a t o r i e s  f o r  t o t a l  
chromium and hexavalen t  chromium a n a l y s i s .  For hexavalent  chromium t h e  resul ts  from 
t h e  two l a b o r a t o r i e s  are in close agreement so a n  average of t h e i r  results were used 
in c a l c u l a t i n g  t h e  hexavalen t  chromium emissions.  
d e t e c t a b l e  l i m i t  of  t h e  a n a l y t i c a l  methods and, t h e r e f o r e ,  t h e  accuracy should be 
poor.  The t o t a l  chrome concen t r a t ion  vas below t h e  d e t e c t a b l e  . l imi t  f o r  the a n n l y t j c a l  
methods used by b o t h ' l a b o r a t o r i e s .  
gave a lower d e t e c t a b l e  l i m i t ,  which was used i n  c a l c u l a t i n g  t h e  uppper l i m i t  of t o t a l  
chromium emissions.  

The r e s u l t s  a r e  a t  t h e  lower 

The a n a l y t i c a l  procedures  used by one l abora to ry  



SOU?. .OAST A I R  QUALITY YJXAGEMENT D 1  .ICT 
9150 F l a i r  Drive,  E l  Honte, C a l i f o r n i a  91731 

Test NO.  85-481 - 6- Date 9/18/85 

The r e s u l t s  i n d i c a t e  t h a t  most o r  a l l  of  t h e  chrociurn emissions a r e  of the  
hexavalen t  form. 

Liquid Samples 

Samples of t h e  tank ba th  were submit ted t o  t te  l a b  for a n a l y s i s .  The composition 
of t h e  ba th  i s  contained in t h e  l a b  r e p o r t s .  

TEST CRITIQUE 

The equipment w a s  ope ra t ing  normally dur ing  the  source  test .  No problems were 
encountered dur ing  t h e  test. The i s o k i n e t i c  svnpl ing  r a t e s  a t  t h e  i n l e t  and o u t l e t  
were 98% and 101% r e s p e c t i v e l y .  
room con ta in ing  t h e  t ank  s o l u t i o n s  were open p r i o r  t o  t e s t i n g ,  and P l a t o  personnel  
c losed  these  doors  s h o r t l y  after our  a r r i v a l .  

The i n t e r n a l  and t h e  l a r g e  e x t e r n a l  doors of t h e  
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. sob COAST AIR QUALITY .WACE&NI L S T R I C T  

9150 F l a i r  Drive,  ' E l  Monte. C a l i f o r n i a  91731 

Figure No. a ,  
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T e s t  No. 8S-901 

SOUTH COAST AIR QUALITY MANAGEhIENT DISTRICT 
9150 F l a i r  Drive, El Monte, Ql i forn ia  91737 

- h t e  9 - / 8 - 8 J  

Gas Velocity Data 

--- 

P i t o t  1! * Magnehelic I! 1 B - J  Minimite I!% Thermocouple I! %'I 
A. Average Velocity (Traverse) . . . . . . .  48.a' ft/sec 
B. Average Velocity (Reference Pt.) . . . . .  yg .9c ftlsec 
C. Flue Factor A/B . . . . . . . . . . . . .  , 9 9 4  

D. Ve1ocity Pressure Correction Factor 29-92 /,OL 

I 8 3.)- E. Pitot Correction fictor . . . . . . . . .  
F. Gas Density Cbrrection Factor /' CV . . . .  - ft/sec G. Corrected Velocity, A x D x E x F 

O r B x C x D x E x F . . . . . . . . . . .  4/ ,4q ft/sec 
H. Area of Flue 1.4 f t 2  
I. Average Flue Tmperatiire --OF 

G 
. . . . . .  

- 
. . . . . . . . . . . . . . .  . . . . . . . . .  

J. Flow Rate, H x G x 60 . . . . . . . . . .  7 d ~ o . f -  cfm 

K. plow Rate, - ps x 520 x J .  . . .  3256.15 S c f m  
29.92 ( I  + 4GO) 

L. percent Water Vapr in Gas Sample . . . .  h 3  % 

M. DfY Gas F ~ O W  Rate,  K (1 - ) . . . . .  3 2 / 4  dscfn - . nn 

-- /6 " ,-A 

Stack Layout 
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souik COAST AIR QUALITY MANAGEMENT DATRICT 
T e s t  No. B J - q 0 /  Date 4 - 1 8 - & c  

Sampling Locat ion &/&+I 6 L I I V ~  5QrcUdbc et I w L M  

Pm*, e u - t s  T r a i n  

Meter Data and C a l c u l a t i o n s  

On Off 
Time Time 

J2' .23 

,& 2f:a 

I :  32 

I 
Sample Reading 
P o i n t  I Cu. F t .  

I vM 

I 

F i l t e r  
Temp. 

I 

Stack 

O r i f i c e  Samp. 

In.  H20 (cfm) 
P.  Rate 

I I I I 

Sampling Nozzle Dia ............. &3>- rmn /I 

Barometr ic  Pressure . .  ........... 2.21 In Hg. (Abs.) 57&Ifc [Ps) 28 9' IwHl &d 

A.  
B. 
C. 
D. 
E. 
F. 
G. 
H. 

Weight Co l l ec t ed ,  mg............ 
Meter # . 3.TJON t C * U & r u  7 l h 3  b*.lt < +-z-t-% 5 )  
Thermocouple # 2-/ ( k a ~ m  nnt i  WB*d 
Hagnehelic # / q o - 4  [P~ToY) (CAUI.OA'CJS: C-G-bS'i) 124-3  (otziIrjeL-J (C&LI~ ,DAW~ C4-W 

M i n i m i t e  /I 04?y + I.*A#d'*r &-2M%M t#.fZ*Mm 6 
( t k t b m r w  ptu'3-r-tss) P i t o t  # 104 

............................... mg 
dscfm 

T o t a l  Weight -5- < .  a - 
Stack Gas Flow Rate ........................ 3z19 
Gas Pressure a t  Meter...................... d 9. O L  In .  Hg. (Abs.) 
Gas Volume Metered, vMxc/29.92 ............ 4L, a s  dscf 
M a t e r i a l  Concn.,0.01543 x A/D .............. A.. +r - *gra ins / scf  (dry) 
M a t e r i a l  Concn. E x 54.143/Molec. U t . . . . . . .  % ppm (dry) 

Ibs /h r  

/IL7&? 
+ 

M a t e r i a l  Flow Rate. 
Percent  Isokinetic......................... 

x 5 e  CAILUrnN)C) s/f&z 

.00857 x B x E........ .DYL- ICx 





. . . . .  . . . . .  . . . . .  - 14-' . . . . .  . . . .  . .  

SOUTH COAST AIR QUALIlS !GYAGEhlEhT DISTXICT 
9150 F l a i r  Drive, El  tbnze,  California 91737 

Test  No. 9s -401 Date 9-16-Bb 

o x  Conducted by R &  / 8 J A  - Static Pressure i n  Stack (Ps), In. Hg Abs . . 29, 
Thernocouple I/ 4-1 Pitot I! 20 L Magnehelic I/ 109.4 Minimite # 3-1 

. . . . . . .  49.40 f t / s e c  
B. Average Velocity (Reference pt.) - ft/sec 
C. Flue kctor A/E . . . . . . . . . . . . .  - . . . . .  A. Average Velocity (Traverse) 

- 
D. Velocity Pressure Correction Factor 7 

E. Pitot Correction Factor . . . . . . . . .  
F. G a s  Density Correction Factor 
G. Osrrected Velocity, A x D x E x F . . . .  

o r B x C x D x E x F . . . . . . . . . . .  

I. Average Flue Temperature . . . . . . . . .  
J . F l o w R a t e , H x G x f i O  . . . . . . . . . .  

, %3r 
J,, 

. . . . . .  
H. Area of F l u e .  . . . . . . . . . . . .  

/. 00 
42.14 f t / s e c  

f t / s e c  . .  1-90 f t 2  

K. Flow Rate, - ps x 520 x J .  . . .  333% scfm 
29.92 (I + 4GO) 

0. L. percent Water Vapor i n  Gas Sample . . . .  3.3 R 

h!. D f Y  G a S  Flow Rate, K (1 - ) . . . . .  ,323q - dscfn - 
1 M  

Stack Layout 
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SOUTH COAST A I R  QUALITY MANAGEMENT D u T R I C T  

Tes t  No. - 4 8 1  Date 7- )F,-Bj- 

Sampling Locat ion CI.+S~OML' L i ~ e  S C - O J M  cL7LC.7 I S 7 W L )  

PAT21 I e U L M C I  Tra in  

Meter Data and C a l c u l a t i o n s  

I 

- 

Off 
Time 

Sample 
Po in t  

2 797.38 
7 - p Z  

F i l t e r  
Temp. 

TF I 

O r i f i c e  
P. 

In. H20 

T o t a l  J, 49.83 

A. 
B .  
C. 
D. 
E.  
F.  
G .  
H. 

Conducted by /4/N /&a 
Sampling Nozzle Dia ............. ls" )  6 . x  m 
Barometric P res su re . .  ........... , o z  I n  Hg.(Abs.) 
Weight Co l l ec t ed .  mg............ 
Meter # -35-/02/ C c k e n n r e :  2-27-8Y) 
Thermocouple 1 / - /  (cACu4iul6d : 7-23-65) 
Magnehelic # /09-4 ( ~*LIL)PW'W : 6 -= - 8 s )  
P i t o t  II 202 (CHlb-dD:  3 - S - f J Y )  
Minimite # 2 -1 l@k,!?%wl&: 7-re-ss) rdam- r N o m u  -6 

=,TI. 

T o t a l  Weight ............................... 4 h'?& t / m h & i l  4% a o o / f  mg 
Stack  Gas Flow Rate ........................ 3 1  39 dscfm 

Gas Volume Metered, VMxC/29.92 ............ +A, 13 dscf 
Gas Pressure a t  Meter...................... 2 9 , O L  In .  Hg. (Abs.) 

Material Concn.,0.01543 x A I D  .............. ,001 F- "g ra ins / sc f  (dry)  
ppm (dry) Mate r i a l  Concn. E x 54,143lMolec. W t . . . . . . .  - 

M a t e r i a l  Flow Rate ,  .00857 x B x E . . . . . . . .  ,03G * s  l b s l h r  
Percent  I s o k i n e t i c . . . . . . . . . .  ............... /o/ 5s 

p sec4-LfAI/hw G-fW 
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South Coast 
AIR QUALITY MANAGEMENT DISTRICT 
91 50 FLAIR DRIVE, EL MONTE, CA 91731 (818) 572-6200 

May 2 2 ,  1986 

Ms. Frances Cameron 
fiir Resources Board 
1102 Q S t r ee t  
P.O. Box 2815 
Sacramento, CA 95812 

Dear Ms. Cameron: 

As requested in  your l e t t e r  of May 13,  1986, please f ind  enclosed a 

copy of the September 18, 1986 source t e s t  conducted on the chrome 

piat ing operation a t  Plato Products, Inc. 

I f  you have any questions,  please feel  f r e e  t o  ca l l  me a t  (818)572-6131. 

Sincerely,  

iLL’&wdh* 
Richard Schneider 
Supervising Air Quality Engineer 
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South Coast 
AIR QUALITY MANAGEMENT DISTRICT 
91 50 FLAIR DRIVE, EL MONTE, CA 91731 (818) 572-6200 

SOURCE TEST REPORT 

85-481 

CONDUCTED AT 

P l a t o  Products  Inc.  
2120 E. Al len  Ave. 

Glendora, CA . 

EFFICIENCY OF, AND OlISSXONS FROM THE SCRUBBER SERVING A 
HARD CHROME PLATING TANK 

TESTED : September 18, 1985 

ISSUED: Ocr 2 8 i g f f i  

REPORT BY: Wayne A .  Nakagawa 
A i r  Qual i ty  Instrument S p e c i a l i s t  I1 

ARNOLD STEIN, ACTING MANAGER, 

REV I E WED : 

- SOURCE TESTING 8; MONITORING BRANCH 

s teven  Marinoff ,  Senior  A i r  Qual i t$  Engineer 
/ U  

EDWARD CAMARENA 
DIRECTOR, ENFORCEMENT D I V I S I O N  



SOUTH AST AIR QUALITY MANAGEMENT DIS. .T 
9150 Flair Drive. El Monte, California 91731 

Test No. 85-481 - 2- Date 9/18/85 

INTRODUCTION 
(a) FirmTested ............................. Plato  Products, Inc.  

(b) Test Location ............................ 2120 E .  Allen Ave.. Glendora. CA 

(c) Unit Tested.. ............................ 
(d) Test Requested by ....................... Tran Vo, Eneineerine 

Scrubber Serving Chrome Platina Tank (A/N 12622 

Engineering Information (e) Reason for Test Request.. ................ 
(fJ Date of Test ............................. September 18, 1985 

(g) Source Test Performed by ................ B.  van Aals t .  X .  V u .  W .  ke r 

(h) T O ~ !  Arrangemen!s Mede Through ....... --- Richard I.. Hartman (El?) 967-3821 .- 

S.  Marinoff. R .  Schneider, A.  Roy Chowdhury, 

(i) Source Test Observed by ................. 
(1) Company I . D .  No. ............... 045G43 

Tran Vo. Mark L i u  - EnEineering 



S O t ’ Y  COAST AIR QUALITY MANAGEMENT -‘STRICT . 
150 Flair Drive. El Monte, California 5 31 

i 

Test No. a5-4g1 - 3- 

Results - 
Scrubber I n l e t  Flow Rate  91 d s c m  (3214 dscfm)’ 
Scrubber O u t l e t  Flow Rate- d s c m  (227Q.--~dsdrn) 

I- 

Process Weight- kg-fhf{- - Jbs/hr) 
~ 

Contaminant 

P a r t i c u l a t e  Matter  
Concentrat ion 

Inlet 

Out l e t  

S o l i d  P a r t i c u l a t e  Mass 
Flow Rate 

I n l e t  

O u t l e t  

Scrubber Ef f i c i ency  
( P a r t i c u l a t e s )  

Pota l  Chromium,Conc. 

I n l e t  

O u t l e t  

l exavalen t  Chrom. Conc. 

I n l e t  

O u t l e t  

Date suBL8z_ 

Measured 

Emissions 

4.6 mgldscm 
(0.002 g r / d s c f )  

2.3 mgldscm 
(0.001 gr /dscf )  

0.021 kg/hr‘ 
(0.046 l b / h r )  

0.016 kg/hr  
(0.C36 l b / h r )  

32% 

. 
L0.015 mg/dscm 

( <6;7x10-6 g r l d s c f )  

( < 6.4~10-g  g r l d s c f )  
(0 .015 m /dscm 

0.014 m /dscm 
(6.3~10- t g r l d s c f )  

0.0080-$g/dscm 1 
( 3 . 5 ~ 1 0  gr. /dscf) 

- 
Allowed 

276 ng/dscm 
(0.121 g r l d s c f )  

Applicable 
Rule 

404 

nf ormation 

I, 

nformation 

nf orihation 

I ,  

I, 

nf ormat i J n  

t1 



S O L I 7  COAST AIR QUAUTY MANAGEMENT “STRICT . 
I50 Flair Drive. El M o n t e ,  California 9 ~1 

Test No. 85-481 -4- 

Results 

Scrubber Inlet Flow Rate 91 dscm (3214 dscfm) 
Scrubberputl’et Flow Rate 97 dscmm ( 1 7 7 9 s d m b  

Contaminant 

Total Chromium Mass 
Flow Rate 

Inlet 

Outlet 

Hexavalent Chrom Mass 
Flow Rate 

Inlet 

Outlet 

ProcessWeight - kg/hr( - Ibsjhr) 

Emissions 

Measured 

< ~ . Z X ~ O - ~  kg/hr 
( < l.8~lO-~ lb/hr) 

4 8.2~lO-~ kg/hr 
( (1.8~10-4 lb/hr) 

7.%~10-~ kgjhr 
(1.7~10-4 lb/hr) 

4.5x10-, kg/hr 
(c).99:i10y4 l b / h r )  

.. 
$;\ 

j 

- 
Allowed 

9/18/85 D a t e  

Applicable 
Rule 

Information 

Information 

I, 

. ... : 



SOUTi- .':CIAST A I R  QUALITY MANAGEMENT D I .  . ..ICT 
9150 F l a i r  Drive,  E l '  Monte, C a l i f o r n i a  91731 

Test  No. 85-481 -5- Date 9/16/65 

IhTRODUCTION 

On September 18, 1985, personnel  from t h e  Source Tes t ing  and Monitoring Branch of t h e  
South Coast Management Dis t r ic t  conducted a source  test on the  i n l e t  and o u t l e t  of 
a cross-flow sprayed water scrubber  c o n t r o l l i n g  t h e  exhaust  from a hard chrome p l a t i n g  
tank  a t  P l a t o  Products ,  Inc .  The purpose of t h i s  t es t  w a s  t o  measure any p o t e n t i a l  
t o x i c  emissions of  chromium from t h i s  tank .  and from the  scrubber .  

PROCESS DESCRIPTION 

Th i s  company s p e c i a l i z e s  i n  manufacturing s o l d e r i n g  i r o n  t i p s  a t  t h i s  l oca t ion .  The 
process  s t a r t s  wi th  s o l i d  copper t i p s ,  which are degreased a f t e r  machining and 
i n i t i a l l y  p l a t e d  w i t h  i ron .  The so lde r ing  t i p s  a r e  then waxed on the  t i p ,  e tched 
wi th  HC1 and subsequent ly  p l a t e d  wi th  n icke1 ,and  chrome on t h e  unwax po r t ion .  

The p l a t i n g  b a t h  i s  a mixture  of  chromic a c i d  and s u l f u r i c  ac id  s o l u t i o n s  kept  a t  
130 - 140 OF and kept  covered wi th  polye thylene  beads. 
a t  6V and 2000 AMP DC. 
f low sprayed water scrubber .  
2.5 l i ters pe r  minute and t h e  water r e c i r c u l a t i o n  rate is about 60-70 g a l l o n s  pe r  
minute; 

SAMPLING AND ANALYTICAL PROCEDURES 

The p l a t i n g  i s  accomplished 

The measured water  overf low rate from t h e  scrubber  is 
The emissions from t h i s  t a n k  are con t ro l l ed  by a cross- 

GAS FLOW RATE 

The gas  v e l o c i t i e s  ani temperatures  a t  t h e  o u t l e t  and the  i n l e t s  t o  t h e  scrubber  
se rv ing  t h e  chrome p l a t i n g  t ank  (designated a s  chrome scrubber )  were measured us ing  
a P i t o t  tube,  Xagnehelic gage, and a Minimite poten t iometer  w i t h  a type "K" 
thermocouple. Th i s  sc rubber  se rves  only tank  33 (FIGURE 1). The gas flow rates were 
determined from t h e  gas  v e l o c i t y ,  temperature ,  p r e s s u r e ,  d e n s i t y  of  t h e  gas  and t h e  
c ros s - sec t iona l  a r e a  of t h e  d ischarge  s t a c k  and t h e  i n l e t  duc t .  

PARTICULATE SAMPLING 

The p a r t i c u l a t e  samples w e r e  c o l l e c t e d  i s o k i n e t i c a l l y  a t  t h e  o u t l e t  and i n l e t  of the 
scrubber  us ing  t h e  w e t  impingement method (FIGURE 2) w i t h  g l a s s  probes.  T o t a l  and 
hexavalent  chromium con ten t  of t h e  p a r t i c u l a t e s  were analyzed by atomic absorp t ion  
spectroscopy and d iphenyl  c a r b i z i d e  spectrophotometry,  r e s p e c t i v e l y .  
from t h e  t ank  was a l s o  taken f o r  a n a l y s i s  of  chromium content .  

The r e s i d u e  from t h e  p a r t i c u l a t e  samples  were submit ted t o  two l a b o r a t o r i e s  f o r  t o t a l  
chromium and hexavalent  chromium ana lys i s .  For hexavalent  chromium t h e  resu l t s  from 
t h e  two l a b o r a t o r i e s  a r e  i n  c l o s e  agreement so an average of t h e i r  r e s u l t s  were used 
i n  c a l c u l a t i n g  t h e  hexavalent  chromium emissions.  The r e s u l t s  a r e  a t  t h e  lower 
d e t e c t a b l e  l i m i t  of t h e  a n a l y t i c a l  methods and, t h e r e f o r e ,  t h e  accuracy should be 
poor. The t o t a l  chrome concent ra t ion  was below t h e  d e t e c t a b l e  l i m i t  f o r  t h e  a n z l y t j c a l  
methods used by b o t h ' l a b o r a t o r i e s .  
gave a lower d e t e c t a b l e  l i m i t ,  which was used i n  c a l c u l a t i n g  t h e  uppper l i m i t  of t o t a l  
chromium emissions.  

. 
A l i q u i d  sample 

The a n a l y t i c a l  procedures  used by one labora tory  



SOU?. .OAST A I R  QUALITY WZAGEMENT D1 .ICT 
9150 F l a i r  Drive,  El Xonte, Cal i for f l ia  91731 

Test N O .  85-481 - 6- Date 9/18/85 

The r e s u l t s  i n d i c a t e  t h a t  most o r  a l l  of t h e  chrorium emissions are of the  
hexavalent form. 

Liquid Samples 

Samples of t h e  tank ba th  were submitted t o  t t e  l a b  f o r  a n a l y s i s .  The composition 
of t he  bath is contained i n  the  l a b  r epor t s .  

TEST CRITIQUE 

The equipment was ope ra t ing  normally during t h e  source  test. 
encountered dur ing  t h e  test .  
were 98% and 101% respec t ive ly .  
room conta in ing  t h e  tank  s o l u t i o n s  were open p r i o r  t o  t e s t i n g ,  and P l a t o  personnel 
c losed these  doors  s h o r t l y  af ter  our a r r i v a l .  

No problems were 
The i s o k i n e t i c  svnpl ing  r a t e s  a t  the  i n l e t  and o u t l e t  

The i n t e r n a l  2nd t h e  l a r g e  e x t e r n a l  doors of t he  
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SO[' COAST A I R  QUALITY WACE.?EN? A T R I C T  

9150 Flair Drive, ' E l  Monte, California 91731 

Figure No. a .  
. .  . - .  

c 

- 

. .  

. .  ' r .  . .  
. .  To Temperc 

Readout 'Type "K" Thermocouple 
. .  

c !I 
. . .  

. - Glass' Probe . TO Impinge 
.. 

'. . .  

. .  .. .. .. 
"S" Type P i t o t  Tube- 

.. 

P 
. -  .To 
. .  

. .  . . .  

PROBE SGP-Up 
. .  

----. . 
\ . _  . - .  . 

/ 
Si l i ca  G e l  

pump 
(Sealed)  

Dry Gas He ter 
(Temp. Corrected) 

PIPmGER TRAM SE'P-up 
( V e t  Impingement Hathad) 



ENFORCEMENT DIVISION . 
SOURCE TESTING AND MONITORING BRANCH 

CALCULATION SHEET 

X S T  KO. (DATE 

32 % 

cs-1-85 



;ES 
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 

ENFORCEMENT DIVISION .. TEST NO. 
SOURCE TESTING AND MONITORING BRANCH BS-  'id I 

PROCESSED BY 
CALCULATION SHEET 

h).A,f!!&mdA 

cs-1-85 I 

PAGE 
10 

DATE 
9 -(a- 0s- 

CHECKED BY 
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X" COAST AIR QUALITY MANAGEIIIENT DISTRICT 
9150 F l a i r  Drive, I11 Monte, Q l i fo rn ia  91737 

Tes t  No. 8S-Y8/  

Sampling Location CHJ?OWC blue 5c&4- X I  

Gas Velocity Data 

A. Average Velocity (Traverse) . . . . . . .  48.63- ft/sec 
B. Average Velocity (Reference Pt.) . . . . .  y 8  .9c. ftlsec 
C. Flue Factor A/B 

D. veloci ty  Pressure Correction Factor 29-92 / , o L  

E. Pitot Correction hctor . . . . . . . . .  
F. Gas Density Correction Fhctor . . . . . .  /, rn . . . .  - ft/Sec G. Corrected Velocity, A x D x E x F 

O r B x C x D x E x F . . . . . . . . . . .  4/.+q ft/Sec 
H. Area of Flue . . . . . . . . . . . . . . .  L 4  f t 2  
I. Average Flue Tmperatilre - L ° F  
J. Flow Rate, H x G x 60 . . . . . . . . . .  ? ~ S Q , ( -  cfm 

. . . . . . . . . . . .  * , 9 4 4 -  

I 83J- 
IT 

- 

. . . . . . . . .  

-- /6 " 4 

Stack Layout 

L. percent Water Valapor i n  Gas Sample . . . .  h 3  % 

hi. DfY G a s  F ~ O V ~  Rate ,  K (1 - - ) . . . . .  3214 dscfn 
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soui i  COAST AIR QUALITY MANAGEMENT D ~ S T R I C T  

Tes t  No. BS-CiBI Date g - / 8 + 8 c  

Sampling Locat ion culwwi& Lllud Shnudbc +< I w L M  

3m+, eu LRl I5 s Tra in  

Meter Data and C a l c u l a t i o n s  

Stack I 
O f f  

Time 

- 

Re ad i n  g 
Cu. F t .  

VM 

Orif  ice 
P. 

I n .  H 0 2 

* 87- 

Sample 
P o i n t  

I 

F i l t e r  
Temp. 
O F  

*F 

z%d!% 
$3rt0. 

On 
Time 

J2123 

1n.H 0 u 
I 

2 
3 
v 

J- 

G 

Conducted by x d  
Sampling Nozzle Dia ............. 6.3J- m A 

Baromerr ic  Pressure . .  ........... In Hg. (Abs.) 5%&7rr (Ps) 2 8 9 )  IN$ 64bd 
Weight Co l l ec t ed ,  mg............ 
Meter # ' 3FlOZO tChUhL4 ?lhJ b& : 2-27.-&d 
Thermocouple II 2-1 ( U L O I l M C l  7-/ws-J 

P i t o t  II 104 
M i n i m i t e  # 0974 ............................... 5- mg 

dscfm 
T o t a l  Weight < m u 9  
Stack  Gas Flow Rate ........................ 3219 
Gas Pres su re  a t  Meter.. . . . . . . . . . . . . . . . . . . . .  a 9, o z  In .  Hg. (Abs.) 
Gas Volume Metered, VMxC/29.92 ............ 46. ZT dscf 
M a t e r i a l  Concn.,0.01563 x A I D  ............. . ,&T. _ _  t g r a i n s l s c f  (dry)  

Hagnehel ic  II 130-4 (Pa?c7) (&.b.Ok'U: C-&LIS) 125-3 ( o m l c t L - J  (ChrtR,DAZC'. &f,,-,-BJ) 

* 
M a t e r i a l  Concn. E x 54,143lMolec. W t . . . . . . .  c ppm (dry)  
M a t e r i a l  Flow Rate,  .00857 x B x E........ A- l b s l h r  

A.  
B.  
C. 
D. 
E. 
F. 
G. 
H. Percent  I sok ine t i c . .  ....................... 9 8  % 

x 565 CALCU47Wh) S t l  



K. Cas b n d t y  Factor =F-S.95/5 .............. .. LOV 
~ 
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SOUTH COAST AIR QUALI'IS &WL!GE" XSXICT 
9150 F l a i r  Drive, El hbnte, California 91737 

Gas Velocity Data 

0 2  Qnducted by Rlq / B J A  - S t a t i c  Pressure i n  Stack (Ps), In.  Hg Abs . . 29, 
;L Magnehelic /I 109.4 Minimite # z-1 Thermocouple ' f - 1  P i t o t  II a0 

A. Average Velocity (Traverse) . . . . . . .  yq.ys f t / s e c  
B. Average Velocity (Reference Pt.) . . . . .  - f t / s e c  
C. Flue Factor A/B . . . . . . . . . . . . . .  - 
D. Velocity Pressure Correction Factor 29-92 J L  

- 0  . . . . . . . . .  E. Pitot Correction Fkctor ,03X 
F. Gas Density Correction Factor 
G. Qrrected Velocity, A x D x E x F 

. . . . . .  /. 00 . . . .  d . 1 4  ft/sec 
o r B x C x D x E x F . . . . . . . . . . .  ft/sec 

H. Area of F l u e .  . . . . . . . . . . . . . .  / - ' fO f t 2  . . . . . . . . .  ?L O F  I. Average Flue Tenperatlire - 
J. Flow Rate, H x G x 60 . . . . . . . . . .  3~39.9 cfm 

K. Flow Rate, - ps x 520 x J .  . . .  333% scfm 
29.92 (I + 4GO) 

w L. Rrcent Water Vapor i n  Gas Sample . . . .  3.3 n 

t-- / b  - 

Stack Layout 

h!. Dry G a s  Flow Pate, K (1 - ) . . . . .  . 3 2 3 ?  d scfn 
_c 

100 ~ 
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SOUTH COAST A I R  QUALITY MANAGEMENT D l a T R I C T  

Date Y-/g-fij- 
- 

Test  No. fi& - 4 3 1  

Sampling Location Ct+aoeic ~ i e j e  S c h o d L ' r t '  CLTL,f7 I S 7 W L )  

P,w-,aleumcr Tra in  

Meter Data and Ca lcu la t ions  

T o t a l  J, 4?,B~3 

Conducted by R m  /G+ 
Sampling Nozzle Dia ............. l%") 6 , s  m 
Barometric Pressure. . . . . . . . . . . . .  3 9  , o z  I n  Hg.(Abs.) 
Weight Co l l ec t ed ,  mg............ 
Meter I/ .35/ 0 z / ( C l c O M T d n :  2-27-83? 
Thermocouple I/ 4-1 (c*.ctoaxlm : 7-23- 6s) 
Magnehelic I /0+4 ( P K ~ ~ ~ ~ M L w  : L -u- 8s)  
P i t o t  u 20r ( C H l b w d D :  3 - S - 8 Y )  
Minimite # 2 -/ l@kl3MlC+o: 7-18-8s) IW r,vLO*tul *6 

0,- 

A .  T o t a l  Weight ............................... <a02 a o u  mg 
B .  S tack  Gas Flow Rate ........................ ?a ?9 dscfm 
c. Gas Pressure a t  Meter ...................... 2 9 , O L  In. Hg. (Abs.) 

* "g ra ins / sc f  (dry)  

G. Mate r i a l  F l o w  Rate, .00857 x B x E. . . . . . . .  ,036 . C L  l b s / h r  

D. Gas Volume Metered, VMxC/29.92 ............ q A ,  33 dscf 
E.  Ma te r i a l  Concn..,0.01543 x A/D .............. ,001 
F. Mate r i a l  Concn. E x 54,143/Molec. W t . . . . . . .  - 

H .  P e r c e n t  I sokine t ic . . . . . . . . . . . .  ............. /6/ z 
ppm (dry)  

S - ~ C A r ~ l . f 4 7 &  



.. . . 
,h 




