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SECTION 1
INTRODUCTION

The purpose of this Data Supplement is to document data in greater
detail than was practical in the technical report for this field test (1),
It is intended to provide sufficient detail for researchers to perform their
own analysis of the data obtained. Readers are referréd to the technical
report for objectives, description of the source emission results,
interpretation and concliusions., The data supplement contains the following
information in corresponding sections:

2. PRELIMINARY EQUIPMENT CALIBRATION AND TESTS

Calibration data for the dry gas meters used to sample exhaust gas
for both EPA Method 5 and Source Assessment Sampling System (SASS)
trains., Exhaust gas velocity traverse data across exhaust duct.

3. ENGINE OPERATING DATA

Compiete operating data of test engine including fuel and airflow,
power output and inlet and exhaust temperatures. Data recorded by

engine operators (employees of Colt Industries).

lcastaldini, C. "Environmental Assessment of NOy Control on a Compression
Ignition Large Bore Reciprocating Internal Combusion Engine -- Volume 1I:
Technical Results," Acurex Report TR-81-81/EE, April 1984.
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4.

SAMPLING DATA SHEETS

Fhd

Emission data obtained with continuous monitoring instrumentation.
Opérating data tables for EPA Method 5 (for particulate mass
emissions), EPA Method 8 (for SO and SO03 sampling) and Source
Assessment Sampling System (for particulate, trace element and

organic sampling).

ANALYTICAL LABORATORY RESULTS

Ultimate analysis of lube o0il and distillate 0i} used in the engine.
Laboratory analysis reports on particulate emissions by gravimetric
analysis; sulfur emissions by turbimetric analysis; trace element
emissions by Spark Source Mass Spectrometry (SSMS) and Atomic
Absorption Spectroscopy (AAS) analyses; total chromatographable
organic (TEO) and gravimetry results (GRAV); infrared (IR) spectra
of total sample extracts; determination of organic compounds by Gas
Chromatography/Mass Spectrometry (GC/MS); liquid chromatography {LC)
separation of selected sample extracts with TCO, GRAV, and IR
analysis results for LC fractions; low resolution mass spectrometry
(LRMS) analysis results for selected LC fractions and total sample
extracts; and biological assay results of exhaust gas samples for

both baseline and controlled NO, tests.
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SECTION 2
PRELIMINARY EQUIPMENT CALIBRATION AND TESTS



The Almega CorporaTion

PITOT TUBE CORRECTION FACTOR AND CALTBRATION DATA

Probe Description:

Pitot Tube Typco:

Identification No.:

Calibration Date:

Calibrated By:

WIND TUNMEL

+ SPECIFICATIONS

Type: Plexiglass (Round)

Inside Diameter:

Length: 10 feet

Port Loca:tions:

12 inches

0 A el A

AYNSLeY

8 feet downstream

Cp std = .99 70°
"A" SIDE CALIBRATION ]
RUN NO. Apgta Ap (s) CP(s) DEV.
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|
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"A" Side Average Deviation =
"B" Side Average Deviation =
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The Almega CorpoRraTtion

PITOT TUBE CORRECTION FACTOR AND CALIBRATION DATA .
Probe Description: ~
Pitot Tube Type: S ke :
Identification No.: #3 (B lﬂ' S\ nm(x«_cl
4] |6e

Calibration Date:

Calibrated By: 2R AMNSLSY

WIND TUNNEL . SPECIFICATIONS

Type: Plexiglass (Round)

Inside Diameter:.12 inches
Lenath: 10 feet
Port Locationé: 8 feet downstream

Cp std = .99 700

"A" SIDE CALIBRATION ]
RUN NMO. Apstd Ap (g) Cp(s) DEV,
(IN. H20) (IN. H20) -
ool b4$ - TR
! S ok & §20q
S C- %9 B & gas
< C -3 C-55 & 9337
. &l SRD 5§35z
3 % l-eé & -§4Q2 .
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5 kY -0 O 849
= olq 1-\c f-g3ac
AVFRAGF, ¢ 2RO
"A" Side Average Deviation =
"B" side Average Deviation = Must be~g 0.01
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The Almega Cosporation

PITOT TUBE CORRECTION FACTOR AND CALIBRATION DATA

-

Probe Description:

Pitot Tube Type: STy ,
Jdentification No.: #[ Fso M&M {304.49 ~
Calibration Date: '4(l7l*0

Calibrated By: 7R AYNSLSY

WIND TUNNEL . SPECIFICATIONS

Type: Plexiglass (Round)
Inside Diameter: 12 inches
Length: 10 feet

Port Locations: 8 feet downstream

Cp std = .99(% 700
"A" SIDE CALIBRATION ]
RUN NO. Apgg Ap (gy - Cp(s) DEV.
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2 ¢ 3o {-1c C ¥a42
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"A" Side Average Deviation =
"B" Side Average Deviation = Must be~g 0.01

2-5




The Almega CorporaTtion

PITOT TUBE CORRECTIOK FACTOR AND CALIBRALTION DATA _

Probe Description:

Pitot Tube Type:

Identification No.:

Calibration Date:

Calibrated By:

WIND TUNNEL - SPECIFTCATIONS

RS

Type: Plexiglass (Round)

Inside Diameter:

Length: 10 feet

Port Locations:

12 inches

Fic

ANN 5;5;7

8 feet downstream

Ao

Cp std = .99 700
"A" SIDE CALIBRATION ]
RUN NO. Apgstd Ap (g) -Cp(s) DEV.
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; & ik cC 1l SR
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PRELIMINARY VELOCITY TRAVERSE

PLANT _Comer-= Reto,r, L0 S

DATE _4- 23 -%0

LOCATION Yigsfr -~ Saack  Coavmrocced
STACK 1D, 1S 225 fuore

BAROMETRIC PRESSURE. in. Hg O 29 1% (@ o%0D

SrmG &8
yY-21-%0 ™A

(DEI&EL Enac.,'wog sﬁm(}

STACK GAUGE PRESSURE. in. H0_+ 2.2, J29 427
OPERATORS_Keogananw, @ cnpee SCHEMATIC OF TRAVERSE POINT LAYOUT
PorT S-1 ' Cort M-I
STMRT 099%™ S7IPUoo
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER @py), in.Hy0 (Ty). °F NUMBER (pg ), in.Hy0 (T,), °F
s. 32 S¥o s s 70
4.¥ €¥o £3 SHO
S5 59 _ S 3%
62 &0 S.2 590
b.7) 00 é.© ¢ov
.. 600 6.2, Lo
&1 00 ©.3 600
®73 &I0 2.2 oS~
S AL 2.4 Go§™
.1 G0 5.0 Log
76 bos— ¥3 Lo%
&.C &os” 2. b07
2.5 oS 7.6 bo¢™
7.5 6oS™ . 2.7 &0O
by eo5” 7.5~ 603
-7 o (/] L0V
-4 coc 0 80
2.0 6o 7.1 o 0D
AVERAGE ~>.0% | é¢ot.\F AVERAGE 67K $99.6
EPA (Dur) 233 2-13 AL Y2 (oD,

472




SECTION 3
ENGINE OPERATING DATA

Complete engine operating data were recorded during the duration of both
the baseline and low-NO, tests. These field data appear in the following
data sheets. The Method 8 baseline test for sulfate emissions was not done
concurrent to the Method 5 particulate, hydrocarbon, and SASS tests because
of sampling equipment malfunctions. That is why a separate set of engine
data logs are provided for the baseline Method 8 test and not for the low-NOy
test. Engine operating data during both runs at baseline condition were
different slightly in load and combustion air flow. Changes in combustion
air flow were caused by changes in inlet engine air temperature which varied
from an average of 305 K (89°F) during the first baseline test to 281 K
(46°F) during the second baseline test or Method 8 test. The cooler
temperature of inlet combustion air resulted in an 8-percent increase in

combustion air flow.
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SECTION 4
SAMPLING DATA SHEETS

This section includes data sheets for continuous monitoring of gaseous
emissions {0z, COp, NO, NO,, and TUHC), particulate mass emissions using
EPA's Method 5 and the Scurce Assessment Sampling System, and sulfur
emissions using the modified High Volume Stack Sampler according to EPA

Method 8 procedure. The field data sheets are arranged in the following

order:
4.1- -- Continuous Monitoring Emission Data
4.2 -- Particulate Mass Emissions - High Volume Stack Sampler (HVSS)
4,3 -- Sulfur Emissions - Modified HVSS, Method 8

4,4 —- Trace Elements and Organics - Source Assessment Sampling System

(SASS)

4-1




4.1 CONTINUOUS MONITORING EMISSION DATA

4-3
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4.2 PARTICULATE MASS EMISSIONS -- HVSS
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4.3 SULFUR EMISSION DATA -- MODIFIED HVSS, METHOD 8
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4.4 TRACE ELEMENTS AND ORGANICS -- SASS
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SECTION 5
ANALYTICAL LABORATORY RESULTS

This section contains laboratory reports and calculations of analytical

results for fuel and exhaust gas emissions samples collected from the

compression

reports are

5.1
5.2
5.3
5.4
5.5

5.6
5.7

5.8
5.9

ignition engine during baseline and controlled NO, tests. The
presented in the following order:

Fuel and Lube 0il Analyses

Particulate Mass Samples and Data Reduction

Sulfur Emissions Data Reduction

Trace Elements

TCO, GRAV, and GC/MS Results, and Infrared Spectra of Total
Sample Extracts

Gas Chromatography Data Reduction

LC Fractionation of Selected Extract Samples with TCO, GRAV, and
IR Results on LC Fractions

LRMS Analyses of Selected LC Fractions and Total Sample Extracts

Bioassay Analysis Report
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5.1 FUEL AND LUBE OIL ANALYSES REPORT
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5.2 PARTICULATE MASS SAMPLES AND DATA REDUCTION
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SASS BASFOwr Oiegr,
fa) éCUREXt_ _
orporation PARTICULATE CALCULATIONS

1. Volume of dry gas sampled at standard conditions, 68°F, 20.92 inch Hg (scf)

Py +
_ vm b’ 136 _
VMg : 17.64 -~ |——— 22 ] -

Tmavg * 460

or Vmstack = (_a_ + V‘”std) (Ts.avg . 460) (P':) (act at stack conditions)

m,avg

1

a3l Szes e 22 gp3s deel
l; l bb N :.':‘”’-'“—

2. Stack gas moisture condensed at standard conditions (sch)

1}

sztd 0.04707 VIC - 0.047027 LgT

ik, 8oy

n

3. Stack gas proportion ot water vapor, by volume

B = VWsid
WO Vwgig ¢ Vmgy

- G, 2o

—_— = 0.22°2

b 815 '

4. Stack gas dry molecular weight (Ib/Ib-mole)

MWy = 0.44 (%COp) + 0.32 (%05) + 0.28 (%Ny + %CO)

fay (58) 4 ORI ) 4ogza S 2 2035

§]

5. Stack gas molecular weight (Ib/lb-mole)

MW

s = MWy (1 - Byo) + 18 (B,,0)

Zitie (1- to2e) 4l

(1}
™~y
-y
9]
~3
-~

6. Pressure stack, in. Hg

Pet

Ps = Pb *136

1’?.377'




7. Stack gas velocity at stack conditions (ft/sec)

-

. Vs = 85.49 (Cp) WBPlgg

- Bave(0.89) (232) \—_‘:_1_:'_:_1‘,‘.:._.
2 91 °z (J?.OI")

8. Stack gas volume at standard conditions (scfm)

Ts,avg + 460
Pg MW,

- |88.83

- _ : 528 bof|- -0,028) 182 &3 “3,3)(528 2%.02
Qg = 60 (1 - Byg) Vsgyg Ag (Ts o HD (29 92) ( (182 )

= (707, 8
or Q, =60 Vsavg Ag (actm) =

9. Test percent isokinetic

17.33 (T gyg * 460) {0.04707 (W)c) + V]

il

8 Vg Pg D2
- B3 %
10. Particulate matter concentration, gr/sct
M - (n") ¢ Mp (lpepoon!.
= P_.  Isdw i - 0.6 fees,
Cg = 15.432 vm Rl
std 5715

: C, = 15.432 Mp (gr/act
or = 15,432 o——— (gr/acf) =
& VMgtack

11. Emission rate of particulate matter, Ib/hr
-~ Ve
. ER = 0.00857 (Qg) Cs

= 0.0a333(6127.8)(0.026¢) Mp = 5308 M

. ' ' J i h TN
12. Percent excess air at sampiing point Pole » 1300 1 3 . '/. ien | tat
: | .
i ad ™
100 (%0, - 0.5 (%CO)] (‘:f:k .13 0.0163 | g.oo 0.4 A:'L_'.ﬁjﬁq
- 1
0.264 %Nz-(%oz-OSK%CO) | !

G826 OISO Lo o (TA3T
‘Jh.‘_;-_-f-/‘ G 0.0%% teoeory O 3

% EA =

! -

5l 3y | 0.0 |- 6,152 50.!"‘;7""'
13. Emission rate of particulate matter, ib/10* Btu J s 9.057 5‘-{ |u.p.x'4 ; -

l
M
- 0 (—P 20.9

|
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- /\ACUREX SASS - Contaons d i\]Dx - D‘;J;L
_ '€} Corporation PARTICULATE CALCULATIONS |

1. Volume of dry gas sampled at standard conditions, 6B8°F, 29.92 inch Hg (scf)

P +4 At{- - o ; [3 * 4’?' DL/ ., -
- <
VMg 17.64-\%"—1— T—b?-'%o_ o Ved 154091 (A4 e i= 736.7
m,avg 1166 781 465
vm T + 480\ /P
or Vmstack = (T + V‘”std) (T:f;:gg T 460)( P’:) {acf at stack conditions)

2. Stack gas moisture condensed at standard conditions (scf)

0.04707 VI,
C.o4707 (679.9) = 32.002

Vwstg

3. Stack gas proportion of water vapor, by volume

- VWard
WO Vwgg + Vg

B

22,00 . 0.039

Lroote 71869

4. Stack gas dry molecular weight (ib/Ilb-mole)

"

MW, = 0.44 (%CO,) + 0.32 (%0,) + 0.28 (%N, + %CO)

Sou {35y 9 NRY) 0220 80.77) = 27,367

5. Stack gas molecular weight (Ib/Ib-mole)

MW, @ MWy (1 - Byy) + 18 (Byg)

= A22.7%2

6. Pressure stack, in. Hg
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7. Stack gas velocity at stack conditions (ft/sec)

. Ts.avg + 460
Vs = §5.49 (Cp) (\fAP)avg —E’-;-—M—‘Ns—

= 8544 (0.34)(2-43) \aélo +460 = 195.7I
(A9.115)28.92)

B. Stack gas volume at standard conditions (sctm)

528 Ps \ _ 4q1- sn)(veen) 528 Y 23ms
Qg = 80 (1 - Byo) Vsgug A (Ts,avg - 450) (29-92) = 691 0.039)(1%.71)( von x ) -ﬁ‘z&)

= >8.2
or Q, = 60 Vs, Ag {acfm) = = [958.28

9. Test percent isokinetic

17.33 (Tg gyg * 460) [0.04707 (W) + Vmgy,]
%) = :
: 8 Vg Pg D7

£0.1 7.

10. Particulate matter concentration, gr/sct

M .
Cs = 15.432 p = 15.4s 2 ﬂls = 0. O|q G(HP] Hr- ‘f(o'w{
Vimsig 746.9
Mp

(gr/acf) =
VMgiack

or C, = 15.432

11. Emission rate of particulate matter, ib/hr

. ER = 0.00857 (Qg) Cq
- Owes (725822 )(0.0%6) Mp = 108627 (Hp)

.Pra'ufljn\ 3/\ '/.' f—u(ﬂ,..! T-h&

100 [%05 - 0.5 (%CO)) 65’::1("’) od1ie 00158 |e2a5r (07923 1,233

% EA = 3264 %N, - (%0, - 05 x %CO)

12. Percent excess air at sampling point

Ea

Vb 0.500d [0.0182 €000 06239 14518

+
t

13. Emission rate of particulate matter, ib/10® Btu 5;1 . i
3/%{'&- 01981 10,0539 [t 50003 | 2 20%) 0,31 54

M
E=2 p 20.9 ; —
2679 x 10 (vmstd) F (2‘;'.9 ~ %02 |

=
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_' METHOI) = - B.A&ELtQE ".DIE.[FL_
{,\ éCUREXt_ _
) orporation PARTICULATE CALCULATIONS

1. Volume of dry gas sampled at standard conditions, 68°F, 29.92 inch Hg (scf)

AH

p. o+ =S wa (2284 3.83%

VMg - 17_54,"02 _T_% 2 V706 ‘1(5:75 (______g___ A ): \é hag
m.avg 0.39% \"q35, qgo

. vm T + 480\ /P
or VMgpack = (T + Vwg, d) (T:a:vgg - 460)(PT) {acf at stack conditions)

2. Stack gas moisture condensed at standard conditions (scf)

0.04707 Vi
0.04707 (2025): AM43T5

VWwsig

3. Stack gas proportion of water vapor, by volume

B = VWaid
WO Vwgeq + VMg

G M35

= T - D.O0S

VL PR A O

4. Stack gas dry molecular weight (Ib/Ib-mole)

MWq = 0.44 (%COy,) + 0.32 (%05) + 0.28 (%Ny + %CO)

UM (5 F o3 (V) 40.25( 1) < 2733¢

5. Stack gas molecular weight {Ib/Ib-mole)
MW = MWy (1 - B,o) + 18 (Bwo)
229330 [1,005) 1 18(0.c8) T 22,83
6. Pressure stack, in. Hg

P

st
Ps = Pb *136
- Q88+ 2 = dT.02
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7. Stack gas velocity at stack conditions (ft/sec)

T + 460
= s,8vQ
Vg = 85.49 (Cp) (\/AP)avg b, MW,
- 8543 (0.84)(247) " grraduo 202.05
\.??.oz t28.83)
B. Stack gas volume at standard conditions (scfm)

_ ‘ 528 ) Ps _ c0.03Y 202,05 |,Lb=t‘5)(_§"_e—_ 2__?,31
Qg = 60 (1 - Bwo) Veavg As (Ts avg * 460, (29.92) - 6(1- assJzoz.ec) e )z?.n-

Toz1,48

or Qa = 60 Vsm.g Ag (actm) =

8. Test percent isokinetic

17.33 (Tg ayg * 460) [0.04707 (Wo) + Vmg,]
B Vg Pg D

n,'s's(|:>e-s.)('o.ono‘r(aoas)a 181.25] = 4344 L
(18Y(792.08)(29.00) (185 )

10. Particulate matter concentration, gr/scf

co-sam P . s M, - Qoede M
P VM X
LS
: M
or C, = 15.432vvpk—(gr/acf) =
stac

11. Emission rate of particulate matter, Ib/hr

ER = 0.00857 (Qs) Cs
= 0,00857 (700,92 ) (00848 ) H, = 5.103¢ tlp
12. Percent excess air at sampiing point probus £ e, (o ndsanyihins
v £n o0 [%0p - 05 (WCON ;L'i 01874 | o222
0.264 %N, - (%0, - 0.5 X %CO) MO '
in, 1.0100 C.1133
13. Emission rate of particulate matter, ib/10* Btu :
Sinap, 0.1184 D.0245

M
- P 20.9
E = 2.679 x 10¢ (Vmstd) F (20_9 2 %02)

5-10




R

@

= S - (O b1 LS D - D 12 JE W
Corporation

PARTICULATE CALCULATIONS

1. Volume of dry gas sampled at standard conditions, 68°F, 29.92 inch Hg (scf)

H
vm { Po ' 356 g08.676 [ 244 L3
Vmstd + 17.64 5 —T———:"Eg'o— = \7.64 e Va
m.avg ar97 6814060

or vm
m,avg

2. Stack gas moisture condensed at standard conditions (scf)

Vwgig = 0.04707 VI,
= 0,04707 (244.8) = W52

3. Stack gas proportion of water vapor, by volume

- VWid
wo sztd M Vmstd

B

— \_.__..\‘5_"’ - .05
1052 + 707 51

4. Stack gas dry molecular weight (Ib/Ib-mole)
MWy = 0.44 (%CO,) + 0.32 (%0,) + 0.28 (%N, + %CO)

= 4y (q_q; ) + O.BZ{M,'L‘I) + 0. 25(8—0.78 Y- 727563

5. Stack gas molecular weight {Ib/Ib-mole)
MW, = MW, (1 - B,,o) + 18 (B0}

= 29.363(1-0.05) 418 (0039 ) = 2273

6. Pressure stack, in. Hg

P
st
s=Pb*i36

A4, 22z 230y

LA

D
1

H

5-11
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7. Stack gas velocity at stack conditions (ft/sec)

T + 460
‘ _Savg 7
s = 85.49 (Cp) (\/AP)BVQ b MW,

<
"

8543 (0.641)(2.73) \)69? +465 . 219.69

(27.64)28.79
8. Stack gas volume at standard conditions (sctm)

Qg = 60 (1 - Byo) Veaug As ( Toavg * 460) (29 92)

or Qg = 60 Vs, Ag (actm) = 6o(t- 0os)(21n.67)(L2e3)(528 ) 22t - 78717

1263 ) 293
9, Test percent isokinetic

17.33 (Tg ayg * 460) [0.04707 (W;c) + Vmg, ]

6 Vg Pg D2

%I

\Tan (1063) [11.624 207. 51 ] - lot %
\eo(zuf,eq)(27-64)(0.|a§)‘

10. Particulate matter concentration, gr/scf

M -
mstd 291.51
.‘ M
or C, = 15.432 o—2— (gr/ect) =
a VMgtack

11. Emission rate of particulate matter, Ib/hr

ER = 000857 (Qg} Cq | Probe s itke | condenaitn
t i

torek

= 0.0085 7(1893,7)(2.074¥) 1, = 5. 0304

| :
He g~ | 02563 © _ -
12. Percent excess air at sampling point ; -
1% ! -
100 [%O5 - 0.5 (%CO)] £2 Vefu, | J.2a10 -
% BA = 5264 %N, - (%0, - 05 X HCO) - - —— —f--- .
|
L JL I ] 0.2790 - -
13. Emission rate of particulate matter, Ib/10® Btu ]
!

M
( Mp 209
E = 2679 x 10° g mm) F (20.9 > %02)
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5.3 SULFUR EMISSIONS DATA REDUCTION
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Plant PoH Tl -Welot

Project No. CHEA

Hn504 Mist oand SO2
lean-Up and Anclysis

Date
Recorded by ﬁgg N oty

G-249-80

RQ-{EL\ NE D!E&t—u

H2504 Mist and SO2 Troin Description and Recovery Data

Impinger Sequence 1 2 3 4
Impinger Number

G-S Standard { ) v v

G-S Modified ( ) v . L
Contents I/°A H2da He Oz 1 (2;
Concentration (°7) BoO¥ 2,94 2%

Initial Volume i)

Fino! Volume (ml}

Dilution Volume {m!) Yy 225

Container Number (J€ 2 061171 pét &

Location of gloss wool in troin FiHer ¢t piohe # 13 L7, /J:,/._,

Location and type of filter in lain Efogy Fidee 7l ten L Foe J“/"iﬁ"“’ 453
4

Total Condensate
(No. 8-7)

H207 Sample Blonk No. 26’.’
IPA Somple Blank No. Zgj

Cro, = LosKo " (% "3‘0-"’)(&‘3’43)(23:35) R
759.2

- - co
(q,.;o,,: loge.s" (2.95- 028 ) 0.0n )[4E) _&sens?

H2S04 and SO5 Analysis

159 2¢

Semple Number (9794 Clz | ¢ IALE
Volume of Titi :-1t .
for Sample (ml) 3.0 2.1 42,03
Volume of Titrunt )
for Blank (ml) Qo voZ .1y
Normality of Titrant | Q2// c.Cu g.o0l48
Ttl, Vol. of Soln, {m)| 40 400 225
Volume of Sample
/ -

Aliquot Titroted (mf) /0 o 45
Performed hHy 174 ﬁ(j/ ﬁpﬁ

‘ a7 vy Ve

i

;tt':&/{., LY

+
1

|
L
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H~504 Mist ond SO2
clean-Up ond Anolysis

Plant (ot Tad, - Belo Date 42380
Project No. _ C/1EA Recorded by @‘%g Ay choll

@MJ’#DL;FD 4/9! 7;'4'7‘ - D'E‘J_'gt_-—

?: H2504 Mist end SO2 Troin Description and Recovery Doto

Impinger Sequence ! 2 3 4 5 6
impinger Number '

G-S Stondord ( ) v v

G-S Modified ( ) v L v

Contents IA 42 Oq b O: SO

C.ncentration (°%) B0 _ 2% 2%

Initial Volume y.i)
Fina! Volume (ml)
Dilution Volume (ml) 10727

Container Number a5z D5BAaL 058844

Location of gloss woo! in train 7’7/)’5‘ de oo probe amed WF J-ﬂﬂj7?,,¢4
Location and type of filter in tigin éﬂ-} fbe. +h Hen 40&)&-. “,/,yw /&2
g ¥

Toto! Condensate

] . 227
(NO- 8-7) (3.92 H ZOS::.O (ZZ.“ o-"'\)(aONB_) ("?;_') . 297”3‘6‘

133. 8¢ l

H202 Somple Biank No. & ;

——— . . . S

?’/f":‘rj

-4 -¢
tPA Somple Blonk No. ,(_/4, Ch, sy . L2Bxid (3‘7,;0":)/‘2""){%19) = 437x2 J{‘/f"‘-"‘-'J
382

H2504 ond SO Anolysis

Somple Number 067 057 | 03845
Yolume of Tit: .t _
for Sample (ml) 1.0 28 22.23
Volume of Titrunt
“ for Blonk (m!) o8 | Go8 | 0.1Y
T Normality of Titrant | Q.04 .0l g 0148
Ttl, Vol. of Soln. (ml)| 409 Yo% /1047
Volume of Semple -
Aliquot Titroted (m!) /o /10 5
Performed by Gp NGop Loy
W W u




5.4 TRACE ELEMENTS
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COMMERCIAL TESTING & ENGINEERING CO.

« AREA CODE 312 720-8434

GENENAL OFFICES: 235 MORTH LA BALLE STREET, CHICAGO, ILLINOIS SOB
INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST 44T AVENUE, GOLDEN, COLORADO 80401, PHONE: 303-278-9521

Reply 1o

To:  Mr. Brent Higginbotham
Acurex Corporation

485 Clyde Ave.

Mountain View, CA 94042

P. 0. No.:

Ade

Dete: September 23, 1980

Anslyst: T, Bouts

Sample No.: §0-1535 IAD No.. §7-£697-116-28
XAD - Ve A " CONCENTRATION IN PPM WEIGHT

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium Terbium Ruthenium ‘Vanadium 0.3
Thorium Gadolfnium Molybdenum 0.4 Titanium 2
Bismuth <0.1 Europium Niobium Scandium <0.1
Lead 0.6 Samarium Zirconium 1 Calcium 170
Thallium Neodymium Yttrium <0.1 Potassium 24
Mercury NR Praseodymium 0.2 Strontium 0.2 Chlorine 1
Bold Cerium 0.9 Rubidium <0.1 Sulfur 9
Platinum Lanthanum 2 Bromine 0.4 Phosphorus 26
Iridium Barium 1 Selenium 0.2 Silicon *MC
Osmium Cesium Arsenic <0.1 Aluminum 13
Rhenium Iodine <0.1 Germanium 0.2 Magnesium 17
Tungsten Tellurium Gallium 0.1 Sodium 98
Tantalum <0.6 Antimony 0.2 Zinc 6 Fluorine =3
Hafnium Tin 0.1 Copper 13 Oxygen NR
Lutetium Indium STD Nickel MC Nitrogen NR
Ytterbium Cadmium Cobalt 3 Carbon NR
Thulium Silver Iron 120 Boron <0.1
Erbium Paltadium Manganese 39 Beryllium
Holmium Rhodium Chromi um 29 Lithium 0.1
Dysprosium ® Heterogeneous Hydrogen

STD — internsl Standard

NR — Not Reported

All slements not detected < 0.1 ppm

MC —~ Major Component

INT ~ interference

Approved

e W ol




COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: R3O NORTH LA BALLE STREET, CHICAGD, ILLINOIS GD80)
Reply to

' * AREA CODE 212 739-0434
INSTRUMENTAL ANALYSIS DIVISION, 14335 WES! 44TH AVENUE, GOLDEN, COLORADO D040, PHONE: 303.278-9521

To:

e

Buglt "800

Mr. Brent Higginbotham
Acurex Corporation

485 Clyde Ave.

Mountain View, CA 94042

P. O. No.:

Sempie No.:  80-1544

iy SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS
TirsT Treweta QlANk

CONCENTRATION IN ug/ml

Date: geptember 22, 1980

Analyst: L. Jacobs

|AD No.: §7-E697-116-28

“ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. _ ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.001
Thor{ium Gadolinium Molybdenum 0.0l  Titanium 0.0
Bismuth Europium Niobium Scandium
Lead 0.07  samarium Zirconium Calcium 2
Thallium Neodymi um Yttrium Potassfum 0.5
Mercury NR Praseodymium Strontium Chlorine 0.1
Gold Cerium Rubidium <0.001  gyifur 0.2
Platinum Lanthanum Bromine 0.003 pposphorus  0-9
Iridium Barium 0.04  selenium Silicon 2
Osmium Cesium Arsenic Aluminum MC
Rhenium lodine Germanium Magnesium 0.9
Tungsten Tellurium Gallium Sodium 0.5
Tantalium Antimony Zinc 0.03  Fiuorine
Hafnium Tin Copper <0.001 Oxygen NR
Lutetium Indium STD Nickel 0.03 Nitrogen NR
Ytterbium Cadmium <0.01 Cobalt 0.007  carbon NR
Thulium Silver Iron 1 Boron <0.001
Erbium Palladium Manganese 0.02  Bery1jjum  <0-001
Holmium Rhod1um Chromiym  0-001 y4epjym  <0.001
Dysprosium * Heterogeneous Hydrogen NR

STD — Internal Standard
All stamarts o dareced < 0002 vg/al Approved:  / /




COMMERCIAL TESTING & ENGINEERING CO.

QGENERAL OFFICES: 220 NORTH LA SALLE STREET, CHICAGD, ILLINDIS 80801 * AREA CODE 312 724-0404

Reply to INSTRUMENTAL ANALYSIS DIVISION, VE335 WEST 44TH AVENUE. GOLDEN, COLORADO B0401, PHONE: 303.778-9521

To: Mr. Brent Higginbotham
Acurex Corporation

e

BHCE RO0

STD — Internal Standard
NR — Not Reported

All slements not detected <0.001 ug/cmz
MC — Major Component > 10 ug/cmz

INT — Interference

Approved:
5-21

485 Clyde Ave. Date: -September 25, 1980
Mountain View, CA 94042 -
- Analyst: T, Bouts
P. O. No.:
Sample No.:  A-45 Blank spaRk SOURCE MASS SPECTROGRAPHIC ANALYSIS 1AD No.: 97-E697-116-28

FrTid Torank CONCENTRATION IN  pg/cm?

—_ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium  <0.008  Terbium Ruthenium Vanadium 0.02
Thorium 0.01 Gadolinium Molybdenum 0.005 Titanium 0.9
Bismuth Europium Niobium 0.01  Scandium 0.002
Lead 0.007  Samarium Zirconium  0.05  Caicium Mc
Thallium Neodymi um 0.004 Yttrium 0.003 potassium 0.5
Mercury NR Praseodymium 0.003 Strontium 0.04  cChlorine 0.4
Gold <0.001  Cerium 0.01 Rubidium  <0.001 Sylfur 0.8
Platinum Lanthanum 0.02 Bromine 0.03  phosphorus  0.07
Iridium Barium 0.2 Selenium 0.005 silicon MC
Osmium Cesium Arsenic 0.001  Aluminum MC
Rhenium Iodine 0.001 Germanium Magnesium 1
Tungsten 0.01 Tellurium Gallfum 0.008 sodium >2
Tantalum Antimony Zinc 0.01  Fluorine =0.005
Hafnium Tin Copper 0.01  oxygen NR
Lutetium Indium STD Nickel 0.01  Nitrogen NR
Ytterbium Cadmium Cobalt <0.001  carbon NR
Thulium Silver 0.001 Iron 0.2 Boron 0.9
Erbium Palladium Manganese 0.003 Beryllium
Ho'lmi um Rhodium Chromium 0.02  |ithium <0.001
Dysprosium Hydrogen

Wt




COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 720 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 8080' - AREA CODE 312 728-8434
INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST 44TH AVENUE, GOLDEN, COLORADO 80401, PHONE: 303-278.95

e

Brll SRR

Reply to

To: Mr. Brent Higginbotham
Acurex Corporation
485 Clyde Avenue
Mountain View, California 94042

Date:  September 26, 1980

Anslyst: T, Bouts

P. 0. No.:
. _ Semple No.. 1508 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS IAD No.: 97_E697-116-28
7 ”’: g ‘_”G'_:lt_'_ . CONCENTRATION IN  ng/cm?

ELEMENT CONC, ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.01
Thorium 0.005 Gadolinium Molybdenum 0.009 Titanium 0.8
Bismuth <0.001 Europium Niobium 0.004 Scandium 0.002
Lead 0.1 Samarium 0.001 Zirconium 0.08 Calcium MC
Thallium Neodymium 0.002  Yttrium 0.002 Potassium 0.4
Mercury NR Praseodymium (.002 Strontium 0.04 Chlorine 0.1
Gold Cerium 0.006 Rubidium <0.001 Sulfur MC
Platinum Lanthanum 0.008 Bromine 0.03  Phosphorus 0.2
Iridium Barium 0.1 Selenium 0.004 Silicon MC
Osmium Cesium <0.001 Arsenic 0.002 Aluminum MC
Rhenium Iodine 0.003 Germanium  <0.001 Magnesium 3
Tungsten 0.003 Tellurium 0.005 Gallium 0.006 sodium MC
Tantalum Antimony Zinc 0.1  Fluorine =0.4
Hafnium Tin 0.006  Copper 0.03  oxygen NR
Lutetium Indium STD Nickel 0.02  Njtrogen NR
Ytterbium Cadmium Cobalt <0.001 carbon NR
Thulium Silver <0.001 Iron 0.5 Boron 2
Erbium Palladium Manganese 0.007 Bery11ium <0.001
HO]m'i um Rhod'ium ) Chromium 0-03 Lithium 0-009
DySpTOS'i um Hydrogen

STD — internal Standard

NR — Not Reporied 2

All elements not detected < (0,001 ug/cm Approved: %

MC — Major Component >10ug/cm 5-22

INT — Intarference :




COMMERCIAL TESTING & ENGINEERING CO.

" QENERAL OFFICES: 2268 NORTH LA BALLE STREET, CHICAGQ, ILLINDIS 60801 * AREA CODE 312 738-B434
Reply to INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST 44TH AVENUE, GOLDEN, COLORADO 80401, PHONE: 302.278.9521
Te: Mr. Brent Higginbotham ‘ :IE
Acurex Corporation ryeriarten
485 Clyde Ave. Date: September 25, 1980

Mountain View, CA 94042
Analyst: T. Bouts

P. O. No.:

b.:::_‘?_le g 633; 1516 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS IAD No.. 97-E697-116-28

Low Nox Tiisse CONCENTRATION IN  vg/cm
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. _ ELEMENT CONC.
Uranium <0.002 Terbium Ruthenium Vanadium 0.007
Thorium 0.004 Gadolinium Molybdenum 0.009 Titanium 0.3
Bismuth <0.001 Europium Niobium 0.004 Scandium <0.001
Lead 0.09 Samarium 0.001 Zirconium 0.06 cCalcium MC
Thallium Neodymium 0.001 Yttrium 0.002 Potassium 0.8
Mercury NR Praseodymium <0.001 Strontium 0.08 Chlorine 0.06
Gold ' Cerium  0.006  Rubidium <0.001 Sulfur z
Platinum Lanthanum 0.01 Bromine 0.02  Pnosphorus  0.09
Iridium - | Barium 0.2 Selenium 0.001 Silicon b
Osmium Cesium Arsenic 0.002 Aluminum MC
Rhenium lIodine 0.002  Germanium  <0.001 Magnesium 0.5
Tungsten Tellurium Gallium 0.003 Sodium. >0.06
Tantalum Antimony <0.001 Zinc 0.07  Fluorine INT
Hafnium Tin 0.002  Copper 0.04  Oxygen NR
Lutetium | Indium STD Nickel 0.01  Nitrogen NR
Ytterbium Cadmium <0.001  Cobalt <0.001 carbon NR
Thulium Silver <0.001  Iron 0.2 Boron INT
Erbium Palladium Manganese 0.006 Beryllium INT
Holmium Rhodium Chromum 0.02  Lithium INT
Dysprosium Hydrogen

STD — Internal Standsrd

NR — Not Reported

All elements not detected <0.001 ug/ cm? Approved
MC — Major Component >]10 ugfcm

INT = Interference
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COMMERCIAL TESTING & ENGINEERING CO.

GEMENAL OFFICES: 238 NORTH LA SALLE STREET, CHMICAGO, ILLINOIR §0601 - AREA CODE 212 728-8434
INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST 44TM AVENUE, GOLDEN, COLORADO 80401, PHONE: )03.278-9521

e

Sepcd TRON

Reply to

To: Mr. Brent Higginbotham
Acurex Corporation

485 Clyde Ave. Date: September 22, 1980

Mountain View, CA 94042

Analyst: C. Wilson

P. O. No.:
)I.Es::p:e ?‘:L:.’\ EBLD'-jesss SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS AD No.: 97-5697-116-28

e i CONCENTRATION IN PPM WEIGHT
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.__ ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.04
Thorium Gadolinium Molybdenum 2 Titanium 2
Bismuth Europium Niobium Scandium 0.02
Lead 0.2 Samarium Zirconium 0.09 Calcium 51
Thallium Neodymium Yttrium Potassium 44
Mercury Praseodymium Strontium 0.1 Chiorine 0.7
Gold Cerium Rubidium Sulfur MC
Platinum Lanthanum Bromine 0.4 Phosphorus 7
Iridium Barium 0.8 Selenium Silicon *15
Osmium Cesium Arsenic Aluminum >21
Rhenium lodine <0.03 Germanium Magnesium 2
Tungsten <0.1 Tellurium Gallium Sodium 1
Tantalium Antimony Zinc 0.9  Fluorine =0.2
Hafnium Tin Copper 0.6 Oxygen NR
Lutetium Indium STD Nickel 0.7 Nitrogen NR
Ytterbium Cadmium Cobalt 0.08  Carbon NR
Thulium Silver Iron 10 Boron 0.0z
Erbium Palladium Manganese  *0.2 Beryliium
Holmium Rhodium Chromium 0.05  {ithium 0.06
Dysprosfum *® Heterogeneous Hydrogen NR

STD — Internal Standard
NR — Not Reported

All slements not detected < 0.02 ppm
MC — Major Component > 100 ppm

INT — Interference

w77/ S ':?am@.




COMMERCIAL TESTING & ENGINEERING CO.

QENERAL OFFICES: 230 NORTH LA SALLE STREET, CHICAGD, ILLINOIS #0801
143535 WEST &4TH AVENUE, GOLDEN, COLORADO 80401,

Reply to INSTRUMENTAL ANALYSIS DIVISION,

- AREA CODE 312 728-9434
PHONE: 303-278-952)

Yo Mr. Brent Higginbotham

e

Acurex Corporation

485 Clyde Ave.
Mountain View, CA 94042

P. O. No.:

Sample No.: 80-1558
dize Codmmoned

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS
CONCENTRATION IN PPM WEIGHT

Date: gaptember 22, 1980

Analyst:

IAD No.:

C. Wilson

97-£697-116-28

Tuze O ) ) _r :
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC._ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.02
Thor{ium Gadolinium Molybdenum 0.2 Titanium 2
Bismuth Europium Niobium Scandium <0.01
Lead 0.3 Samarium Zirconium Calcium 19
Thallium Neodymi um Yttrium Potassium 58
Mercury Praseodymium Strontium 0.2 Chlorine 0.3
Gold Cerjum 0.02 Rubidium 0.01  sulfur 1
Platinum Lanthanum 0.02 Bromine 0.08  phosphorus 0.5
Iridium Barium 0.3 Selenium Silicon 5
Osmium Cesium Arsenic Al uminum 5
Rhenium Iodine Germanium Magnesium 1
Tungsten Tellurium Gallium Sodium 4
Tantalium Antimony 0.07 Zinc 0.6 Fluorine =3
Hafnium Tin Copper 0.2 Oxygen NR
Lutetium ' Indium STD Nickel 0.4 Nitrogen NR
Ytterbium Cadmium Cobalt 0.04  carbon NR
Thulium Silver 0.2 Iron 0.04  Boron <0.01
Erbium Palladium Manganese 0.05  Beryllium
Hoimium Rhodium Chromium 6.1 Lithium 0.04
Dysprosium Hydrogen

STD — Internal Standerd

NR — Not Reported

All elements not detected <0.01 ppm
MC — Major Component > 100 ppm
INT — Interference

e bl
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COMMERCIAL TESTING & ENGINEERING CO.

QENERAL OFFICES: 220 MORTH LA SALLE STREET, CHMICAGO, ILLINDIS 8080t - AREA CODE 312 728-9434
INSTRUMENTAL ANALYSIS DIVISION, 14335 WES? 44T AVENUE, GOLDEN, COLORADO 80401, PHONE: 303-278-9521

e

Reply to

Te: Mr. Brent Higginbotham
Acurex Corporation

STD — Internal Standard
NR — Not Reported

All elements not detected < 0.01 ppm
MC — Major Component > 100 ppm

Hydrogen

485 Clyde Ave. Date: September 22, 1980
Mountain View, CA 94042

Analyst: L. Jacobs

P. 0. No.:
Ds.a::'_l:eLNo.: 80-1560 SPARKC SOURCE MASS SPECTROGRAPHIC ANALYSIS AD No. 97-£607-116-28
Lo o ONCENTRATION IN PPM WEIGHT

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. _ ELEMENT CONC._
Uranium Terbium Ruthenium Vanadium 0.04
Thorium Gadolinium Molybdenum 0.4 Titanium 7
Bismuth Europium Niobium Scandium <0.02
Lead 1l Samarium Zirconium Calcium MC
Thallium Neodymium Yttrium Potassium MC
Mercury Praseodymium Strontium 23 Chlorine 53
Gold Cerium Rubidium 0.04  syifur MC
Platinum Lanthanum 0.03 Bromine 0.7 Phosphorus 6
Iridium Barium 50 Selenium 0.3  Silicon 96
Osmium Cesium 0.01 Arsenic 1 A uminum 0.7
Rhenium Iodine Germanium Magnesium 3
Tungsten Tellurium Galtium 0.05  Sodium MC
Tantalium Antimony 0.02 Zinc 18 Fiuorine =0.2
Hafnium Tin 0.2 Copper . 5 Oxygen NR
Lutetium Indium STD Nickel 2 Nitrogen NR
Ytterbium Cadmium 0.07 Cobalt 0.7 Carbon NR
Thulium Silver 0.01 Iron 85 Boron <0.01
Erbium Palladium Manganese 0.5  Beryllium  <0.01
HoImium Rhodi um Chromi um 7 Lithium 0.07
Dysprosium NR




COMMERCIAL TESTING & ENGINEERING CO.

- AREA CODE 512 728-8424

r GQGENERAL OFFICES: 239 NORTH LA BALLE STREET, CHICAGOD, ILLINDIS S08DN
Reply 1o INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST 44TH AVENUE, GOLDEN, COLORADD BOM0!, PHONE: 303-278-952)
Te: .

Mr. Brent Higginbotham

Acurex Corporation
485 Clyde Ave.
Mountain View, CA 94042

Sl ROE

Dete: gaptember 23, 1980

Anslyst: T. Bouts
P. O. No.:
Semple No.: 80-1533

DIELT. WAL L oE

IAD No.:97-E697-116-28
SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS

CONCENTRATION IN PPM WEIGHT

_ELEA}EﬁTD CONC. ELEMENT CONC. ELEMENT CONC. _ ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium <0.1
Thorium Gadolinium Molybdenum *0.3 Titanium 1
Bismuth Europium Niobium Scandium <0.1
Lead 0.3 Samarium Zirconium 0.3 Calcium 130
Thallium Neodymium Yttrium Potassium MC
Mercury NR Praseodymium <0.1 Strontium 0.4 Chlorine 0.9
Gold Cerium 0.5 Rubidium <0.1  Sulfur 48
Platinum Lanthanum 0.6 Bromine 0.9 Phosphorus 9
Iridium Barium 1 Selenium <0.1  Silicon 270
Osmium Cesium Arsenic <0.1 Aluminum MC
Rhenium Iodine Germanium  <0.1 Magnesium 9
Tungsten Tellurium Gallium <0.1  Sodium >59
Tantalum  <0.4 Antimony Zine 5 Fluorine =2
Hafnium Tin <0.1 Copper 2l Oxygen NR
Lutetium Indium STD Nickel MC Nitrogen NR
Ytterbium Cadmium Cobalt 2 Carbon NR
Thulium Silver 0.3 Iron 110 Boron *<0.1
Erbium Palladium Manganese 3 Beryllium
Holmium Rhodi um Chrom{um 13 Lithium <0.1
Dysprosium ® Heterogeneous Hydrogen AR

$1D — Internal Standard
R ants o datected <0.1 ppm Approved:

MC — Major Component 5-27
INT ~ interference

/L




COMMERCIAL TESTING & ENGINEERING CO.

GERERAL OFFICES: 220 NORTH LA SALLE BTREET, CHICAGD, ILLINODIS 80601 - AREA CODE 32 720-8434
INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST 44TH AVENUE. GOLDEN, COLORADO 80401, PHONE: 303-278-9521

To: Mr. Brent Higginbotham ‘1&

Acurex Corporation g
485 Clyde Ave. Date:
Mountain View, CA 94042

Reply to

September 23, 1980

Anslyst: 1 Bouts

STD — internal Standerd

NR — Not Reported

All slements not detected < 0.1 ppm

MC = Major Component

INT — interference

P. O. No.:

>, E:?:Ie NCQQM.TBROSE?G SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS AD No.. 97-£697-116-28

WA D CONCENTRATION IN PPM WEIGHT

__ELEMENT CONC. _ ELEMENT CONC. ELEMENT CONC. _ ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.2
Thorijum Gadolinium Molybdenum 0.9 Titanium 2
Bismuth Europium Niobium Scandium <0.1
Lead 2 Samarium Zirconium 0.4 Catcium 130
Thallium Neodymi um Yttrium Potassium 36
Mercury NR Praseodymium 0.2 Strontium 0.4 Chlorine 1
Gold Cerium 0.7 Rubidium <0.1 Sulfur 22
Platinum Lanthanum 1 Bromine 0.4 Phosphorus 34
Iridium Barium 4 Selenium 0.2 silicon 200
Osmium Cesium Arsenic <0.1 Aluminum 15
Rhenium Iodine Germanium  <0.1 Magnesium 9
Tungsten Tellurium Gallium 0.2 Sodium 25
Tantalum <1 Antimony Zinc 17 Fluorine
Hafndum Tin Copper 35 Oxygen NR
Lutetium Indium STD Nickel MC Nitrogen NR
Ytterbium Cadmium Cobalt 4 Carbon NR
Thulium Silver <0.1 Iron 310 Boron 0.2
Erbium Palladium Manganese 30 Beryllium
Holmium Rhod1 um Chromium 30 Lithium 0.3
Dysprosium Hydrogen

/| %&&K

pa—



COMMERCIAL TESTING & ENGINEERING CO.

QENERAL OFFICES: 256 NORTH LA SALLE STREET, CHICAGO, ILLINGID 80801
14335 WEST 44TH AVENUE, GOLDEN. COLORADO 80401, PHONE: 303-278-950

Reply to

INSTRUMENTAL ANALYSIS DIVISION,

- AREA CODE 312 728-8434

To:

485 Clyde Ave.

Mr. Brent Higginbotham
Acurex Corporation

Mountain View, CA 94042

P. O. No.:
Sample Neo.: 80-1545

Diaet 10T o It

e

Bt b

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS

Date: gaptember 22, 1980

Analyst: L. Jacobs

IAD No.: 97-E697-116-28

15V Ty ,ip7e & QREANC na@f?’!%ﬁ%’;‘fﬁ’,{?!‘ N va/ml

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.002
Thorium Gadolinium Molybdenum 0.02 Titanium 0.4
Bismuth Europium Niobium <0.001  Scandium 0.1
Lead 0.03 Samarium Zirconium  0.009 Calcium 10
Thaliium Neodymium 0.003 Yttrium <0.001 Potassium MC
Mercury NR Praseodymium Strontium 0.002 Chlorine 0.2
Gold Cerium 0.001  Rubidium  0.01  Sulfur MC
Platinum Lanthanum 0.003 Bromine 0.01 Phosphorus MC
Iridium Barium 0.05 Selenium 0.3 Silicon 6
Osmium Cesium <0.001 Arsenic 0.001  Aluminum MC
Rhenium lodine Germanium <0.001  Magnesium 1
Tungsten Tellurium Gallium 0.005 Sodium MC
Tantalium Antimony 0.002 Zinc 1 Fluorine  =0.009
Hafnium Tin 0.07 Copper 0.2 Oxygen NR
Lutetium Indium STD Nickel 0.2 Nitrogen NR
Ytterbium Cadmium 0.02 Cobalt 0.01 Carbon NR
Thulium Silver 0.1 Iron 4 Boron 0.005
Erbium Palladium Manganese 0.1 Beryl1ium

Holmium Rhodium Chromium 0.03 Lithium
Dysprosium

STD — Internal Standard
NR — Not Reported

All slements not detected <0.001 ug/ml
MC =~ Major Component 31() ug /ml

INT — Interference

Approved:

5-29
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COMMERCIAL TESTING & ENGINEERING CO.

QENERAL OFFICES: 238 NORTH LA SALLE BTREET, CHICAGO, ILLINOIS 80801
14335 WEST 44TH AVENUE, GOLDEN, COLORADO 0401, PHONE: 303-278-95)

Reply to

INSTRUMENTAL ANALYSIS OIVISION,

+ AREA CODE 312 728-0434

To: My, Brent Higginbotham
Acurex Corporation

485 Clyde Ave.

Mountain View, CA 94042

e

Wrkle 1900

Date: September 22, 1980

Anslyst: L. Jacobs

P. O. No.:

,;‘Ss-:r:p': ;hiom aﬁ? ; é546 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS 'AD No..  97-E697-116-28

¥ E o it b Oteamat Moz Casgg%ﬁgurlon IN  ug/ml
ELEMENT CONC. _ ELEMENT CONC. ELEMENT CONC.___ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.002
Thorium Gadolinium Molybdenum 0.01 Titanium 0.1
Bismuth Europium Niobium 0.002  Scandium  <0.002
Lead 0.05  samarium Zirconium  0.006  Calcium 2
Thallium Neodymium Yttrium 0.001  potassium MC
Mercury NR Praseodymium Strontium  0.009  Chlorine 0.1
Gold Cerium Rubidium  0.001  sSylfur MC
Platinum Lanthanum Bromine 0.02 Phosphorus 1
Iridium Barium 0.05 Selenium 0.4 Silicon 11
Osmium Cesium <0.001 Arsenic <0.001  Aluminum  MC
Rhenium Iodine Germanium <0.001  Magnesium 0.4
Tungsten Tellurium  0.002 Gallium 0.01  sodium MC
Tantalium Antimony 0.007 Zinc 3 Fluorine =0.9
Hafnium Tin 0.08 Copper 4 Oxygen NR
Lutetium Indium STD Nickel 0.09 Nitrogen NR
Ytterbium Cadmium 0.006 Cobalt 0.02 Carbon NR
Thulium Silver 0.02 Iron 1 Boron 0.001
Erbium Palladium Manganese 0.04  Beryllium
Holmium Rhodi um Chromium 0.1 Lithium 0.004
Dysprosium Hydrogen NR

STD — Internal Standerd
NR — Not Reported

Al slements not detected < 0.001 ug/ml

MC — Major Component > 10 ug/ml

INT — interference

Approved:
5-30
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AAS ANALYSIS SHEET

Coutractor Acurex

Sample Sita (‘O'» T ANduiTaes Sampls Acquisition Date Y-22 f23 -8>
Type of Sourge (‘:—"/‘r‘/-? Edd g 2. T OIS =P

Test Number ' Sampie 10 Number

Sample Description

Original Samply Volume or Mass

Anaiyst Responsible G. Nicoll Date Analyzed 7-9-80 Time
Calculations and Report Reviewsd By G. Nicoll Asport Date
As ' Hg .. . 5b
Instrument Used PE 460 PE 480 PE 460
Wavelength Setting (nm) 193.7 253.7 217.6
Lamp Current {ma} 8 watts 6 20

Fuel/Oxidizer Pressures {psi)
PN Voitage (volts}

Detection Limit ug/L 10 1 3

Sensitivity (sbs, units/ppm/
sample volume}

High/Low Calibratian Standards {ppm) 0.050 0.050 0.100
Samgle Aliquat Volume {mL} 0.02 25. 0.02

Dilution Factor

Uncorrected Sampie Aliquot Value (ppmi)

Blank Value (ppm)

Corrected Sample Aliquot Value {ppm!}

Assigned Concentration® s

At Source Mass/Voiume,
l'm;.lm:i or ug/L

*Resuits: PPM value (in original ssmpie} or | - interforence; NC - not computed; NG - sampis value below biank; ND - not detectabie
(<20 blank or basaline).
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5.5 TCO, GRAV, AND GC/MS RESULTS AND INFRARED SPECTRA OF TOTAL SAMPLE
EXTRACTS
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COMPOUNDS SOUGHT
Detection Limit in nanograms

8 ® 4-promophenyl phenyl ether 40 e jndeno(1,2,3-cd)pyrene

1 * bis (2-chloroisopropyl) ether 2 ® pyrene

2 e pis (2-chloroethoxy) methane o

8 * hexachlorobutadiene 2 e acenaphthene
40 e hexachlorocyclopentadiene 100 e penzidine

1 * jsophorone 3 8 e 1,2 4-trichliorobenzene

1 * naphthalene 8 * hexachlorobenzene

8 e pitrobenzene 8 e hexachloroethane

4 * N-nitrosodiphenylamine 3 * bis{2-chloroethyl)ether
40 e N-nitrosodi-n-propylamine 2 ® 2_chloronaphthalene

3 =+ pis (2-ethylhexyl) phthalate 4 o 1,2-dichlorobenzene

3 e putyl benzyl phthalate 8 e 1,3-dichlorobenzene

1 ® di-n-buly] phthalate 4 *1,4-dichlorobenzene

2 * di;n-octyl phthalate 20 *® 3,3-dichlorobenzindine

2 ® diethyl phthalate 10 * 2,4-dinitrotoluene

2 % dimethyl phthalate 10 ® 2,6-dinitrotoluene

5 * penzo(a)anthracene 1 *® 1,2-diphenylhydrazine {as azobenzene)
7 * benzo(a}pyrene 2 * fluoranthene

8 ® 3,4-benzofluoranthene 4 @ 4-chlorophenyl phenyl ether
g8 *® benzo(k)fluoranthene 40 anthanthrene

5 @ chrysene 40 benzo(e)pyrene

1 ® acenaphthylene @ dibenzo(a,H)pyrene

1 ® anthracene @ dibenzo(a,i)pyrene

40 * benzo(ghi)perylene 40 dibenzo(c,g}carbozole

2 % flyorene 40 7,12 dimethy) benz{a)anthracene
1 * phenanthrene 40 3-methyl cholanthrene

40 * dibenzo(a,h)anthracene 40 perylene

40 Benzo(c)phenanthrene

*Authenic standard ran
@Molecular weight too high for direct analysis by Base/Neutral run
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IR REPORT
SAMPLE: Filter B.‘ank

Wave Number Intensity . Assignment Comments
(cm"}
2905 S C-H Alkane
2845 S C-H Alkane
2750 - 2450 W 0-H (COOH)

. G’N '7/2._&/90
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IR REPORY

Filter Beloit Test 1

BAMPLE:
Wes Nomber trtemivy Assignment Comment
- )
2905 s C-H Alkane
2845 s C-H Alkane

5-43




tR REPORY

SAMPLE: Filter Beloit Test 2
W Nambar Gortermity Assignment -
. ) Commen
2905 S5 C-H Alkane
2845 s C-H Alkane
1725 w C=0
1445 W C-H Alkane
1375 L C-H Alkane
725 w Not Assigned

5-44




IR REPORT
. SAMPLE. XAD Blank

Weve Number Intensity Assignment Comments
tem™)
2905 C-H Alkane
2845 C-H Alkane
2750 - 2450 W 0-H (COOH)
——

5-45
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IR REPORT

XAD Beloit Test 1

EAMPLE:
Wt Nomber Intemiry Anignment Commenn
- )
3575-3070 L O-H (COOH}
2905 s C-H Alkane
2845 s C-H Alkane
2750-2450 "W O-H (COORH)
1725 5 - C=0 (COOH)
1445- W C-H Alkane
1265 W C-0 (COOH)
1095 W C=-0 (COOH)
805 W Not Assigned
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R REPORT

SAMPLE;  XAD Beloit Test 2

Won Rombar {neraivy Anignmemt Commant

- -

3575-3070 O-H (COOH)
2905 s C-H Alkane
2845 s C~-H Alkane

2750-2450 W O=H {COOH)
1725 5. C=0 (COOUH)
1445. W C-H Alkane
1265 L C-0 (COOH)
B80S w Not Assigned
705 1) Not Assigned

5-47




{R REPORT

SAMPLE: OMC Beloit Test 2
Wos Nomber trtarmity Anignment -
- h“j _ Commen
2905 S C~H Alkane
2845 s C=-H Alkane

5-48




R REPORY
< QAMPLE: OMC Beloit Test 1
Won ‘-l-‘». o raity Anignment Commenty
- )
No Peaks
5-49 °
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5.6 GAS CHROMATOGRAPHY DATA REDUCTION
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ORGANIC COMPOUNDS (bp <100° C)

|

Contracter Cocr- Tud. Relod  Cideswe

Smple Site — Samgle Acquiszios Dams _A',ZA Time
| T )3 C—;A—&
Tothamser (i lib. Cox Samphe 10 Numbw __ /0000 3
Semple Description ol brebon V?’as C=-Ce

Anslyst Respensible _ D”PBS Drts Anstyzsd Y =27~ KO Tima I’CS_S’
Colculations and Repart Reviewsd By @4*3':{-»‘;' Report Dats 7'? o
Workup

1. Column Flow Rate {mL/min) 2 Racorder Spesd

3 Full Scale (mV) L0 Hv & Colume Presmure (psi)

£ Ewctromster Set {A/mV) 6 Calibration Cats /-23 -0

7. Sample Sze (ml) (LoD 4 Q 8. Oven Tempsraturs {°C)

§. Flamw Flew Rates {mL/min}: - Hy

X

1L Attenustion

A

1. Ranpe 171

12 Dimarvetio

uC£w~:DWT (gef

Rusutts:  PPM value {in original sampha) or | — intsrterance; NC ~ nat computed; NG — sample valus below blank;
NT ~ not detsctable (<2 o blank or baseline),

3 g:: 5’:’3‘.‘. Blaak Retsation Mt Conc. High/Low Calibration Conc.
; Arves Vaiw Time Arexs ) Semitivity Standards (ppmi
Y, R 15|

‘;}l& 32 1. ¢ 14,

o 59 3. 6 Is.¢

:g‘,;‘ £ 4 9, ¢ 1.2
EH %< 2.7 (5, ¢
i a0 79.0 5.1
i
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ORGANIC COMPOUNDS (bp < 100° C}
somevair _ Qo - [Sgipa, 0.
Sampie Sitx D‘.C- &E.l_&ﬁS.ELL&Q___" \ Sampls Acquiciiion Dety L&LE:Q_- - Time LS X

; Type of Sourcs __ L OME2R 11 UM Fon T34 EugiwE

j Yot Number _4-_‘ FB&QEL\-JQ Sample )D Number ‘OOOQZ.

g Saraple Dencription __STWC1S,  Cn G

‘l Aseiyst Rusponsible j‘}nAED(_._ Oste Avalyzed _$ -2 350 Tim O/

;i’ Calculstions and Report Reviewsd By CJ&‘*C’ tdiuy Report Dats

I QoS Tomp 130°F /0D P2

X Workup

1 1, Calumn Flow Rete (mL/min} 2 Rucorder Speed [L”L,[M

1 3 FukSak(oV) L 4 Columa Pressurs (psi)

‘ & Electrametar Set (A/mV) & Calbration Dats _I 45 50

f 7. Semple Sie (ml) ~end g L Oven Temperstuns (°C)

]

4 & Flame Flow Rates mU/mic): - Hy Aie

{ 18 Attonaation —Xt . Renp —L2

f 12. Cbservations

i @i 10pst He 1%psy Hz 1Y ps) Colaninnan LaanP 1ze &

k Resaits:  PPM walvs (in srigingl mmpls] or | — intartersnce; NC = not compimed; NG — sampie valus below bisnk;

L ND - met detactable (< 2 o blank or bassfinel,

';?! Uncarrected . Cormacted

] Som of Pask Blank Retawtion Sum of Peak Comc. High/Low Colibretion Conc.

,g Arss Vain Tice Arens x Sensitivity Stenderds (ppm)

AT L2 ™ 357 |¢€)

b: || 246 L wi'n Vo

. , 1 e,

F| (5 119~ 6.8

e 192 5.2 4o | Cu

Ty 259 (5,0 42| ¢

]

PO KRG el it adgeSnn ST m-«g,‘_ h&&%




ORGANIC COMPOUNDS (bp <100° C}

Cor IT~-~ @ELD}'FJ Wa,

<)

]
gf
:
g Cantractor
[ amph s LLESEL (CnoTREELE O Semple Acquiction an 922350 Time 220 B
{ —_ .
1 Type of Source OMDMLQ:‘L -Jovn“‘\-)“l anol‘m
7
[}
5 Tom Number A= COMTVJH(A NOX Sampie |D Number 100004
i
i  Semple Dexcription _SI&SJ&Q.&.S
§ Asslyst Resgoasisle _Dn-Eag____ Dsts Anslyzed 4 24- Tims
1 galculstiom sod Report Reviewsd By Castetdin, Report Data
b
D S Sue@Vanp 60 °F
?§ Workup
£ 1. Cokma Flow Rats (mL/min) 2 Recorder Speed
i
P2 Fulsak@v) [par/ A Column Pressurs (psi)
r; E Ectremstar St (A/mV) & Calbration Date
H
a 7. Sampls Sze (mL) —1 WDJ\JQ & Oven Temperature (°C)
d
& Flama Flow Retes (ml/min}: Ny Aw
110 At AL 1. Renp X
%’ 12 Obsarvations
: Colrinnn Tﬂ«-{s [12°F
_ Resuis: PPM uhn (im original sampls) or | - intertersnce; KC = not computed; NG — sampls valus betow hlank;
< ND - not detsctabls (<72 o blank or basaling),
Uncorrected . Corrected
Suen of Pk Blank Retantion Sum af Pesk Cone. High/Low Calikrytion Coac.
Arees Vave Tune Aress {%) Sensitivity Stndards (ppm}
dl 5 (.0 3.5
[ 1 l.{ E. 2
dd (A 1.¢ 6.4
: R ¥/ L
dig 5 7.4 I, |
{7
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LA O T T N S S o A S S VL EREA RN 25 e AR 1 4 1B T TIER P B2 AP i

ORGANIC COMPOUNDS (bp <100° C)

Coct - - Beeoir, WS,

Cantracter

soonste Dogogr CroTRote D  smpi Acquiction D 423" Teme 12029

Type of Ssures %mmvw-a— T'P“‘ f-Nq f_w@;qg

Tort Nummber L~ (00-‘{"0‘\(& \.]Ox 100 02§

Semple 10 Number

Semple Dexcriion _S 702¢ (o6

At Beponcie _ \efnd  Oniamvi $:23 760 vee oY@

Calculxtions sad Rsport Reviewsd By (06;! T ldany

Sa-uqbs’«. T.e-—(’ 2toot

Report Date

Workup

1. Cakimn Flow Rats {mL/min) 2 Recordsr Speed

3 FuiSase (V) —loQ aay

4. Caluma Pressure (psi}

£ Ehlctremets Set (A/mV] & Calibration Dats

7. Sample Size (mL) LITD qu\ L Oven Tempersturs (°C)
L Fame Flow Retws (mUimia): - Hy Ai

10. Atsnustion —XK{ 1. Range X}

1% Obsarvitions

Resufts:  PPM valus (in original sampla) or | — interfersnce; NC — oot computad; NG — sampls valus betow blank; -

KD — not detectable (<< 2 o blank or bassline).

S o Pack Rlank Rucastion | Sam of Paak Canc. High/Low Calikration Cone.
; Arses Vain Time Arers o Sensitivity Swndards (ppm)
| | q 1.0 6.3
S L ¢ I .2
g L2 . 4 ¢) 55
| iy ¢ 7.3 2.4
‘ 2 $ / O.d
b [ é g. ¢ /.3
[
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ORGANIC COMPOUNDS (bp <100° C)

Contraczer (GO‘T T.d, |3( fo, UI.J(JMn'n

g Sie S ECEL [2P0F1a08  Semple Amuistion Do B 7 22°K0 Time IS5
j—-qu.' ‘}ul\)u Fu\ﬁl.%

Type of Source O pfrrem t In

Tuamber L [oagliug 190006

Sample Deszription STMC K, (huce,
araiys Responte _DarRes DateAnsivasd Y -2 ~F0 T 1219

Calculations sod Raport Reviewsd By pé‘-! taldand

SeniSon Tm_.‘a 2¥0°F

Sample 1D Number

Asport Date

Workup

$. Colmn Flow Rats {mL/min)

2 Recorder Speed

Lo

Loav

1 Full Scale (mV} 4. Caluma Presture {psi)

£ Ewctrsmetar St (A/mV) & Calbhrytion Date

LD

1. Sempla Sxe {ml) 8. Oven Tempersture {°{)

L Flame Flew Rates {mL/min); - Ny Ar

12 Arwewtion —X1 11. Renge ~LD2

12. Observationt

Reswits: PPM velus (in origingd mmpls} or | — intartersnce; NC — aot computed ; NG = sampls vaius below blank;
ND - aot detactable (<C2 o biank or baseline),

—

5-56

; Uncorrected . Cermected

; Sum of Paak Bleak Avteation Sum of Paak Conc. High/Low Calirution Conc.

Arvas Valve Time Arns 3 1] Senitivity Standards {ppm}

aiit . 3 9 l.o 27.3 C|
e 12 L4 5.5 ? ¢,
w1 (. ¢ 50 |
I 3.5 2 |G
I 9.3 24 D

; g 19.0 15




ORGANIC COMPOUNDS (bp <100° C)

¥

tormaer _ (w27 ~- (ST (IS

spnSie D106 (26 0f tamph Acquition Dew $.22.2-50)  Time [l

Type of Source /0 m}_.ruﬂ L Dy Teuw . ;\Uf_l_:hk_
TotMamber _|  1Dascliva Semple 1D Number ___ 129007
Sampis Desription _ S 710K, (o€
Amiyst Respaasidie M q Date Anslyzed Time
Calculations and Report Reviewsd By Report Dats
Sapls Ty 300 1o R
Workup
1. Columa Flow Rets {mL/min) 2 Recorder Spd  —LC 14 s

[ O

4 Columna Pressure (psi)

1 Full Sale (mV)

€ Catibrstion Date

§ Elcoremetw Set {A/mV)

7. Sample Skrs (mL) L) L. Oven Temparsture (°C)
8. Fame Flow Rates imU/min): Hy As

16 Asmsnustion X/ 11, Range Lo !

12. Obsarvations

Ruaits:  PPM welve (in original mmpla) or | = intarfersnce; NC ~ not computed ; NG — sampie value below blenk;
ND ~ ast datectabls (<2 0 blenk or bassline}.

Uncsrrectsd ] Corrected
Sum of Puak Slenk Retention Sum of Peak Conc. High/Low Calikration Cone,
Arens Vave Time Arens (% Sanmsitivity Standards {ppm)
o l l tl 0 7' ? Cl
i& ‘ l' "/- 2 .7 ECL
.lh l 2 ’c f <5 _E
it & 3. f- LS 16,
iﬁﬁ 2 q’ yl , §.3 =C‘1
J 7 ¢ ,(,L Ly o)
27 15.3 S0
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cebs gt s n e HEAN S Mu‘

G B e i s i e

‘ , ' 10000 ¢
ORGANIC COMPOUNDS (bp <100° C) .

Comtractor Coty Twd, Relo, + (i omsin

apie sin V8L CouTRe1 L0 sampie Auision Dan $-22-80  Tme 2229

Type of Ssucow Coh,lr)yMiL':u t'."u."‘,;-’—- £ u\p;.,\L

Tost Number A Covtrolled Wi Sample 10 Number 1000 08
Sompis Description __CAc 1< (qn €
2:¢FP
Amiyst Respeasible _MBS OneAnsiyzed Y -2 T= KO TVime Y20
Colculotions snd Raport Awviewad gy 4 Ta 1dib Report Oste
E;CL-QSL~-T:Q*~{? 'Z'ZCVvFr
Workup
1. Calumn Flow Rate (ml/min) 2 Recorder Speed
1 Full Seale (mV) 4 Calumn Pressun (psi)
§. Elsctromstsr Set (A/mV) 6 Calibrytion Date

7. Sample Sze (mL) LD /U‘Q 8. Oven Tamparsturs (°C)

2 Flame Flow Rates (mL/min): Hy A
10 Amsswtion AL 1%. Renge XL
12 Observations

Resaits: PPM wilos {in original sampis) or | — imtarference; NC — not computsd; NG = sample value below blank;
ND - ant detectsble (<2 ¢ blank or hasalina},

2| gomet Peat Blaok Mecrmtion |  Semsof Pk Cone. High!Low Calibraticn Conc.
Arems Vilwe Time Arnn (% Semsitivity Stenderds {ppm)
ol g l.o 5.6 |C
do 19 L § 8.3 EC“
13 | g 51 b7
1 3.3 sq4 |C3
i 3¢ £.0 24 ..
W 20 g.2 | 49 0
v 7 12.9 : L3 e
{ u2 o> . 77 )
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' . {00009
ORGANIC COMPOUNDS (bp < 100° C) .

Lootmaor £ 2.7 “'_IEELDIJ_T'T L

Smple Sy b.s,e.s.g.:,__CmIRnu_E.D_ Samole Acquisiion Do 3= 23~ KUrime L72003.

Type of Seurce (Ow;mmfou Tomtioe  Fuplan

Tost Namber o?- (outesled k]o\l Seraphe 10 :th /00007
Sephe Desrigrion _S7RCK (g

Anslyst Responsibie Ma;f Dtz Analyzsd Time
Calcuintions sad Report Reviewsd By @-’ To/die: Report Date

G TmMP [ €°°F
Workup

1. Cokma Fiow Rats (msL/min} 2 Recorder Speed

L Ft sosie(mv) — Lo O & Columa Pressurs (psi)

£ Ebctremetsr Set (A/mV) 8. Cafibration Dste

7. Sampte Ss (1) — L LT H - L. Oven Tampersture (°C)

L Fame Flow Retes (mi/miak:  H, Air
10 Ansscation 11. Range

11 Observations

Raussits: PPM rd.u {in sriginal mmpis) or | ~ imteefersnce; NC — ot computed: NG - sampis valus below blank;
ND - not detectabls (< 2 0 blank or beseline).

Uscorrectsd . Correctad
Swm of Pesk Blank Retenticn Sum of Pask Canc. High/Low Calibrstion Cont.
Vaive Tine Anm % Sensitivity Standards (ppm)
1.0 1.7 ¢ .
16 5.2 | C
Es 7 e,
Xl o
2 l5¢| 3me | C3
g! S‘. Z.C'/ZIZ ECM\
€47 “¥/33
13 o6
- /5. jgs
15 . 2,2
l(} _ /—i.l
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5,7 LC FRACTIONATION OF SELECTED EXTRACT SAMPLES WITH TCO, GRAV, AND IR
RESULTS ON LC FRACTIONS
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IR REPORT

gamvpLe: Beloit XAD Blank 1535 Fl
Wers Number Internity Assignment Comments
- oY) -
No Peaks .-
. A R Ve
e e
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: IR REPORT
SAMPLE:

Beloit XAD Blank

1535 F2

Won Rsmber Intensity ) Anslgnmem Comments
- Y .
No Peaks
e e e s e e

5-65
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IR REPORT
SAMPLE:

Beloit XAD Blank 1535 F3

Were Rombar Intamity Asslgnmant Commanty
- h." -
No Peaks
. | . -4 - e T e —
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IR REPORTY

SAMPLE: Beloit XAD Blank 1535 F4
Weve Romber intarity F Assignment Commenns
- ) .
| No Peaks
- o e e e N

i e —




IR REPORT

SAMPLE: Reloit XAD Blank

1535 F5

Wers Number
- ‘-."

intamity

Assignment

Commmnn

N¢ Peaks

4 - e e e e e —————— - —
|
|
1
|

—— — . emmem e e o '4 ————
5-68
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. IR REPORT
BAMPLE:  Beloit XAD Blank

Weve Ngmbar internity ) Assignmenmt Commenn
- 'l .
No_Peaks . -

i —— o ———— —




SR REPORT

Beloit XAD Blank

1535 F7

SAMPLE:
- h-l, .
No Peaks. -
| -1 . e e e P e e —— e ——
. e s i
| I
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IR REPORY

SAMPLE - Beloit 1 XAD 1533 Fl
.-‘_..'1 ) b Intnsity Assignment Commenn

No Peaks
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IR REPORT

Beloit 1 XAD 1533 F2

SAMPLE:
Were Nombe interalty Anignmam Commann
- ‘--1’ .
No Peaks
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IR REPORY

SAMPLE: Beloit 1 XAD 1533 F3
""1?“' iraraity Assignment Commaents
- o)

No Peaks
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IR REPORY

Beloit 1 XAD 1533 F4

SAMPLE:
Won Nornber Ity Anignment Comment
. =)
No Peaks
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IR REPORTY
SAMPLE :

Beloit 1 XAD 1533 F5

Won Nomber
- (o

imrraity

Anignment

No Peaks
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IR REPORT

Beloit 1 XAD 1533 F6

SAMPLE:
[ Weve Namber Interaity Assignment Commanty
- () -
No Peaks
5-76
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IR REPORT

" RAMPLE: Be’

Wen Nomber Imtamity Apignmant Comment
-~ h“'
No Peaks
.i - - - ——e e e et ———— — ——
—_—— ——— - e e
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IR REPORY

SAMPLE:  Beloit 2 XAD 1534 R

Wers Npmber intamity Assignment Commenta
- ) :
2920 3 CH Aliphatic hydrocarbons
2840 3 CH Aliphatic hydrocarbons
1450 W CH Aliphatic hydrocarbons
1270 w CO Aliphatic hydrocarbons :
. - -~ - - -
% — e - e i e - ———
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TR REPORT

Beloit 2 XAD 1534 F2

SAMPLE:
Wans Numbdwr Intamity Axsignment Comments
- h." .
No Peaks
5-80




N S

ll' REPORT
SAMPLE: Beloit 2 XAD 1534 F3
Wors Numbar intemity Anighment Comments
-~ ‘-.', *
No Peaks
. -4 -= - " -— —_— e ——
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1R REPORT

SAMPLE: Belojt 2 -XAD 1534 F4
Wrve Romber tramity Auimmodl Commenta
- ) :

No Peaks
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IR REPORY

" SAMPLE: Beloit 2 XAD 1534 F5
Wrve Number Inmteralty Assignment Commaenty
P .
3620-3140 S 0H Alcohol - A.ip

|
| . | - _ - .

L
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IR REPORT
SAMPLE:

Beloit 2 XAD 1534 F6

I wen omber R Assignment Comments
'. h“’ -
No Peaks
5-84
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1R REPORT

SAMPLE: Beloit 2 XAD 1534 F7
W Number tntamity ’ Ansignmant Comments
- h"' .
No Peaks .-
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SAMPLE:  Beloit Filter Blank 1521 Fl
..:.1’ ‘ ity Assignment Comments

No Peaks
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iR REPORT

gampLg:  Beloit Filter Blank

1521 F2

Wive Number Intamity Anignment Comments
- ) -
No Peaks
— - -4 - - - - — '.-.- - - ——— - b m—m m EE S— e e e— - ——
! .
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IR REPOAY
SAMPLE;

Beleoit Filter Blank 1521 F3

Won Rowbar

- )

Srerniny

Ansignment

No Peaks
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IR REPORT

5-90

gamrrLg: Beloit Filter Blank 1521 F4
Were Number trteraty P ' Assignmem Commants
- ™) .
No Peaks
N . 4 . e e M ——,— . — -




IR REPORT

SAMPLE. Beloit Filter Blank 1521 F5
Won 3 ity Assignment Commaents
- =)
No Peaks
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N REPORT
SAMPLE:

Beloit Filter Blank 1521 Fé

Wen Rumber Intemity ) Assignment Commennty
-, tea'l) -
No Peaks
1.
- - -4 - - e e e m et ———— ——
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IR REPQRT
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" BAMPLE: Beloit Filter Blank 1521 F7
Wew Nombar intamity Assignmaent Commants
- m) .
No Peaks
|
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IR REPORY

SAMPLE: Beloit 2 Front Half 1513 Fl
o Nombar trmnaity Anignment Commenn
~ ol
2920 s CH Aliphatic hydrocarbons
2860 s CE Aliphatic hydrocarbons
1470 w

CH Aliphatic hydrocarbons
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IR REPORY
SAMPLE:

Beloit 2 Front Half 1513 F2

Won Nombar

Imtyraivy

Amignmemt

Comments

No Peaks
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iR REPORTY
Beloit 2 Front Half 1513 F3

SAMPLE:
Won Nember Urrermity Asignment
- oY) '
2920 s CH Heterocyclic oxygen compounds

2840 & CH Heterocyclic oxygen compounds
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IR REPORT
" SAMPLE:

Beloit 2 Front Half 1513 F4

Wan Romber
-~ )

fmamity

Anignmamt Commants

No Peaks

|
SR [P ——
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IR REPORT

Beloit 2 Front Half 1513 F5

SAMPLE: ——
W Nombar ) Assignmant Commanns
- )
3520-3420 S _ NH _Amine > ‘0 pLCOROL
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IR REPORT

SAMPLE:  Beloit 2 Front Half 1513 F6
Wan l-{-h imymaity Anignment Comments
- =)
2920 E CH Laxrboxydicacids

Aopnane
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IR REPORY

Beloit 2 Front Half 1513 F7

SAMPLE:
Won Romber Imeraity Assignment Comments
- oY)
2920 ] CE Carboxylic acids
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5.8 LRMS ANALYSES OF SELECTED LC FRACTIONS AND TOTAL SAMPLE EXTRACTS
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ACUREX
Corporation

CMEA/ACUREX

Energy & Environmental Division

Gctober 8, 1981
Acurex ID#: AB1-08-022
Client P.0. #: 307605

Samples: 45 extracts from previous work

The above reference samples were analyzed by direct probe mass spectrometry.
Searches have been made for classes of compounds most likely to be found in

the various LC fractions, according to procedures described in the "IERL-RTP
Procedures Manual: Level 1 Environmental Assessment". The following frag-

ment jons used for search are given below:

Compound (lass

Aliphatic hydrocarbons
Halogenated aliphatics
Polycyclic aromatics
Halogenated ethers
Alcohols

Phenols

Halogenated phenols
Nitrophenols

Phthalate esters
Amines

Nitrosamines
N-heterocyclics
Mercaptans

Sulfides
Benzothigophenes
Carboxylic acids
Carboxylic acids esters

Fragment ions (m/e-)

57,71,85
63,65
178,202,228,252
63,65,73
75,89,103
51,77,94
162,196
139
149,167
84,98
44,58
167,193
47,61
75,89,103
134

60,73
74,87

The various classes of compounds identified in each fraction are given on the
attached data sheets. Classes of compounds identified include phenols,
carboxylic acids, mercaptans, and esters (include phthalates). There was a
background of aliphatic hydrocarbons throughout the analyses.

To test the analysis procedure, a standard mixture containing ethers, amines,
polycyclic aromatic hydrocarbons, nitrosamines, phenols, etc., was analysed
under identical conditions as the samples. Losses of the very volatile
compounds such as naphthalene, bis-chloro ethyl ether, low molecular weight
nitrosamines were observed, however the higher molecular weight compounds in

a particular class were recovered.

Prepared by: %M

Greg Ni

Pro Director

__ GN/VIA:es

Approved by: 4)”'( n'a /Qb"lé\

Viorica Lopez-Av™a, Ph.D.
Technical Director
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LRMS REPORT

SAMPLE:

Major Catagories

1507 Beloit 1 Front half

Intansity

Category

MW Range

1

Aliphatic hydrocarbons

Sub-Categories, schiﬁc Compounds

intensity

Caregory

mie

Composition

Other
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LRMS REPORT
SAMPLE:

1513 f1 Beloit 2 Front half

Major Caregories

Intansity Catsgory VW Rargs
1 Aliphatic hydrocarbons
Sub-Catwgories, Specific Compounds
Intensity Category m/e Compasition
Other
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LRMS REPOAT

SAMPLE: 1513 F2+3 Beloit 2 Front half
Major Categories
Intensity Category MW Range
None found
Sub-Categories, Specific Compounds
intensicy Caregory m/e Compasition
Other
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LRMS REPORT
PJSAMPLE

1513 F4+5 Beloit 2 Front half

Major Crtegories

Intensity Category MW Rangs
None found
Sub-Categories, Specific Compounds ‘
Entensity Category mie Composition
¢ :
Other
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LRMS REPORT
SAMPLE: 1513 F6+7 Beloit 2 Front half
Major Categorisy
Intansity Cawrgory WW Rangs
10 Phenols
10 Mercaptans
Sub-Categories, Specific Compounds
intansity Category mle Composition
Other




3

LRMS REPORT

SAMPLE: 1533 F1 Beloit 1 XAD
Major Categories
Intansity Category MW Range
1 Aliphatic hydrocarbons -
Sub-Categaries, Specific Compounds _
Intensicy Category m/y Composition
Other
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LRMS REPORT

SAMPLE: 1533 F2+3 Beloit 1 XAD

Major Categaries

Intansity Catagory MW Range
_None found
Sub-Categories, Spetific Compounds
Intensity Category m/e Compasition
Other
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LRMS REPORT

SAMPLE: 1533 F445 Beloit 1 XAD
Major Cavegorias
Intnsity Category MW Range
10 . Esters

Sub-Categories, Specific Compounds '

Intensivy Caregory m/e Compasition

Other
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LRMS REPORT

SAMPLE: 1533 F6+7 Beloit 1 XAD
Major Caregories
Intansity Category MW Range
10 .| Phenols
10 Carboxylic acids
10 Mercaptans
Sub-Categories, Specific Compounds
intansity Category m/s Coampasition
Qther ‘
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LRMS REPORT
"
SAMPLE:

Major Caregories

1534 F1 Beloit 2 XAD_

Intensivy Category MW Range
1 Aliphatic hydrocarbons
Sub-Catvgories, Soecific Compounds
Intensicy Category mis Composition
Other
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LRMS REPORT

SAMPLE:

1534 F2+3 Beloit 2 XAD

Major Categories

Intansity Catagory MW Rangs
None found
Sub-Categories, Specific Compounds
Intensity Category m/e Composition
Other
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LRMS REPORT
" SAMPLE:

Major Categoriex

1534 F4+5 Beiloit 2 XAD

Intansity Catagory VW Rangs
10 Esters
Sub-Categories, Specific Compounds _
intansity Caregory m/e Composition
Other
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LRMS REPORT
SAMPLE: 1534 F6+7 Beloijt 2 XAD
Major Categories
Intansity Category VW Range
10 .| Phenols
10 Mercaptans

Sub-Categories, Specific Compounds '

Intensity Camrgory mle Composition

Other
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. . Acorn Park
Cambridpe, Massachusetts 02140
617 864-5770 Telex 921436
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July 8, 1982

Dr. Larry Waterland
M25-2260
Accurex Corporation

- 485 Clyde Avenue
Mountain View, CA 94042

Dear Larry: 1-7641

We have completed the batch inlet LRMS analysis of your ten Level

1 samples. The data obtained in the analysis of these samples is

reported on the enclosed, standard EPA Level 1 LRMS report forms.

The intensity levels are reported for this (batch) analysis only,

as though it were the complete LRMS analysis. Presumably you will
integrate the data from these analyses with your own direct probe

LRMS analysis of the same samples.

We have reported the "'sample' content of the samples as though

the solvent(s) were not present; & component reported as intensity
100 is & major component of the mon-solvent portion of the spectrum;
one as intensity 10 when it is present and identifiable in the non-
solvent portion of the :spectrum, and so on. Intensity level 1
components appeared to be present in some of the samples, but were
not specifically identifiable. When they occur they are included
in the unclassified category.

All samples were analyzed by direct injection of 4 uL of sample-
inté :the three liter glass inlet of the mass spectrometer, The
mass spectrometer was operated in the electron impact ionization
mode, at 70 eV. Low energy ionization was not used due to the

low level of sample material as compared to the solvent content of
.the sample. Instrument blanks were obtained by direct injection of
4 uL of spectra grade methylene chloride. One sample (ACQQ9).was

Brussels  Paris ,5 -117 Tukyo
Houston  Riode Jancire  Teronto
London  San Francisco  Washington
Mudrid  Sio Paulo Wicshaden




/N Arthur D. Little, Inc.
July 8, 1982
-2-

Dr. Larry Waterland
Accurex Corporation

concentrated 3X and given an additionél direct injection analysis.
This was done only to clarify some spectral ambiguities. The
reported data is from the unconcentrated initial analysis.

If you have any questions about any of this work, please feel free
to call me.

Yours Truly,

James 1. Stauffer
Jlaf

enclosures
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LRMS REPORT

SAMPLE: Raloit 1. YAD 1533 1LCJ ﬁ(AcnmX

Major Categories

Intansity . Category MW Range
100 | Aromatic Hydio corbona— - -
100 | Fused glrernate/ nonatternate hydrocarbens| < 2ie
100 Aliphatc Hydrocarbons —
160 Undassifed 24,48
Sub-Categories, Specific Compounds
Intensity Category m/e Composition
) 100 | Naphthalens + d.UaééS 8= | CoHB -~ Qs Hiy
Other
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LRMS REPORT

savere: Roleik @ XAD B34 qe) ( Acoo7>
Major Categories
intensity Category . r MW Rangs
. Mothing cheliabliy Dhesemt  abmro. Ay
R - J\&Ckﬁ;\mund Craml .
_ Sub-Categaries, Specific Compounds
_ Intensity Category mfe Composition
I
Other
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5.9 BIOASSAY ANALYSIS REPORT
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AP42 Section: 3.4 Large Stationary Diesel And All Stationary Dual-fuel Engines

Title: Comments and Correspondence from 1980's and early 1990's






