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1,0 INTRODUCTION

The requirements of a significant quantity of proposed Life Sciences
experiments in Shuttle payloads for available wash water to support cleansing
ocperations, has provided the incentive to develop a technigque for wash water

renovation.

This effort is :lirected to provide a prototype wash water waste re-
novation system which has the capability to process the waste water and
return it to a state adegquate for reuse in a typical cleansing fixture
designed =¢ support Life Science experiments. The resulting technology
will also support other development efforts pertaining to water reclamation

by serving as a pretreatment step for Subsequent reclamation procedures.

Previous efforts have resulted in the development of a breadboard
system (NAS 9-~15369), a preliminary prototype system (NAS 9~15931), and
integration of the prototype system with a Government supplied cleansing
fixture (NAS 9-15601)? This effort has addressed some problems encountered
in the previous effort, provided for additional testing of this unit and
provided for examination of the product water to identify the source of ap-
proxinately 45 to 77 pom organics that were not removed by the adsorbers.
It also provided for evaluation O0f a GFE microbilal check valve installed

in the product water line.

a. The Appendix of this report contains some diagrams and phctos of the
PWWWRS previously presented in the Final Report (NAS 9-16501) for ready

reference.
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2.0

OBJECTIVES AND SCOPE

The objectives of the proposed program were aimed at optimizing the

performance of the PWWWRS through:

e Identifying trace organic material(s) in the product water
which is not being removed by the adsorbers, and reformu=
lating the soap so as to avoid this component(s) which re-

sists removal,

e Conducting extended testing of the prototype system, evalw-
uating the reliability of system components, and correcting

any mechanical or electrical problems which may arise, and

e Evaluating the ability of the GFE microbial check valve to

eliminate or minimize the presence of microorganisms in the

product water.

CONCLUS IONS

1.

The impurities found in treated wash water were mainly EDTA

salt with trace quantities of lactic acid and lanolin.

The SB-40 cleanser can be modified to eliminate the EDTA salt,

Rochester Germiclde Company Sales Executive has stated they are
willing to modify the formulation deleting the EDTA ingredient

for this application.

Extended testing has revealed certain components that were failure
prone. Components such as a bladder, and valves have been replaced.
Corrective design was incorporated to eliminate reoccurrence of the
failures.

The GFE microbial check valve was installed in the product water line
and proved to be effective in reducing microorganisms to less than 2

per miliiter.
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3.0 TASKS
The tasks reported are:
3.1 Analysis of Typical Product Water
3.2 Modification of Cleanser

3.3 Conduct Extended Testing
3.4 Evaluate the GFE Microbial Check Valve
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3.1 ANALYSIEC OF TYPICAL PRODUCT WATER
3. 1.1 INTRODUCTION

The objective of this analytical study was to detect and identify resi-
dual organies in one typical product water sample. Pyrevious analyseé’in~
dicated that trace quantities of some organic compound(s) were not being
removed by the absorber and ion exchanger of the waste water renovation

system.

This analytical task was completed with a thorough search for impurities
and theilr identification in one typical water sample (treatment cycle #182).
A second sample ({treatment cycle #193) was only examined for total organic

carbon and carbonyl content.
The analytical task was performed in two steps.

Step 1 - Development of analytical methods for organic candidates
used in soap formulation. The potential residual impurities are:

o Pragrance - chemical compesition not given. Our preliminary
analytical GCMS analyses detected a series of cyclic and

aromatic isomers.

o Ethylenediamine Tetraacetic Acid (EDTA)

Chemical Formula:

COOH COCH
N 7
N - CH, - Cl, =N N

COOH COCH

Molecular Weight: 292
Solubility: Water (at lSOOC,decarboxylation)

o Lanolin
Chemical structure: Wax, mixture of esters and polyesters of 33

high molecular weight alcohols - contains alsoc 25-30% Hzo.

Solubility: Insoluble in water; socluble in CHC13, ether, benzene,

acetone, and C52. '

1. See Paragraph 3.1 of the SOW, Exhibit A, Task l: Conduct Analysis of
Trace Residual Organics not Removed by the Adsorbers from Renovated
Wash Water.

2. Water sample from treatment cycle #18 analyzed for organles and in-
organics after absorber and ion exchange treatments.

3. Water sample analyzed for Total Organic Carbon (TOC) and carbonyl
{scap) after each cleanup step.



e

expanded
which is

Dye - Chemical formula ot available.
Glycerol {(Trihydroxypreopane)

Chemical Formula: CH20HCH0HCH20H

Molecular Weight: 92.09
Solubility: Water, and aleohols; insoluble in CHC13, benzene,

and petroleum ether.
Lactic Acid

Chemical Formula: ¢ ~-hydroxypropionic acid, CH3CH(OH)COOH
Molecular Weight: 90.08

Urea (carbamide) NHZ-CO-NH2

Molecular Weight: 60

The analytical methods development in step 1 are presented in the
"Appendix for Task 3" at the end of the report.

The

analytical approach developed in step 1 was then applied and/or
for actual analysis of residues in a wash water sample (step 2)
the subject of this report.

3.1.2 ANALYTICAL METHODS USED

A total of 8 instrumental analytical methodsl were utlilized for analyses

of water residues:

m ~N v s W N

-

Gas Chromatography = Mﬁss Spectrometry {GeMs)

Purge and Trap GCMS (P+T - GCMS)

Direct Insertion Frobe - Mass Spectrametry (DIP-MS)
Fourier Transform Infrared Spectroscopy {(FTIR) '
Ultraviolet - Visible Spectroscopy (UV/VIS)

Atomic Absorption Spectroscopy (AA)

Pyrolysis - GCMS (Pyr-GCMS)

Total Organic Carbon Analyzer (TOC)

iIn

addition to wet analytical methods (e.g, silylation, sample

preparation, etc.)



3.1.3 RESULTS

All analytical methods indicated above were utilized for analysis of

residual components, organic and invrganie, in the water samples.

Samples for Analysis

- One typical water sample (700 ml from cyeatment cycle #18,
istored in a glass jar covercd with an aluminum lined 1id) was received on
7/22/84 for all additional analyses, as described in the following section.

- One typical water sample from treatment cycle #19 was used for TOG

and carbonyl group analyses after each purification step.

Analytical Flowchart for Residues in Water from Treatment Cycle #18

A search for individual impurities in one water sample was performed as
shown in the following diagram on page 4.

Total Organic Carbon and Carhonyl Groups in Wash Water after Treatment
Cycle i#l9

The total profile of water impurities, analyzed for carbonyl groups and

T0C, after passing through adsorber and ion exchanger, are summarized in
Table I.

TABLE I

& TYPICAL WATER SAMPLE ANALYZED FOR TOC
AND CARBONYL GROUPS AFTER PASSING THROUGH
TWO PURIFYING STAGES -~ ADSORBER AND ION EXCHANGER

After
Water Sampled After Adsorber Ion Exchanger
(3y  Non-
Wash Water Soap, SOap(Z) Total Soap soap,
Treatment Cycle ppmfl) TOC TOC TOC ppm TOC
194 5-8 4-6 23-24 17-20 |l 0-1 11-12

(1) by CCl, extraction/IR for carbonyl (5.75n}
(2) calculated from socap analysis (based on Palmitic acid)

(3) York Research Laboratories, Inc., Monroe, Connecticut

(4) sample #18 is expected to have a similar profile
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Analysis of Reslidues in Wash Water after Treatment Cycle ##18

The analytical method deve'opment in Phase 1 of this study was focused
on detection of potential impurities used in socap., When analyzing an actual
water sample, some unanticlpated impurities were encountered during the search

for "potential residues” (see section 3.1.1 on pages 5 and 6.

The analytlical results cbtalned from the water sample analyses are sum-

marizaed in Table 1I.

TABLE II

SUMMARY OF RESULTS OBTAINED FROM CONE
WATER SAMPLE (TREATMENT CYCLE #18}, AFTER
PASSING THROUGH TWO CLEANING STEPS -~ ABSORPTION AND

TON EXCHANGER

Concentration Methrd
Components Analyzed , Found Used Comments
Inorganics Total: 24 ppm Ash
K 1l ppm AR {AA -~ atomic absorxption)
Na Q.5 ppm AR
Ca 0.2 ppm AR
Si (a giloxane) + GCMS (+=found but not quanti-
fied)
{GCMS = gas chromatog-
raphy - mass Spectrom-
etry)
Organics Total: 69 ppml Residue at 105°C (minus
ash, presence of some
HoO in the residue cannot be
excluded)
o Fragrance not detected P+T See Filg. la - 1d
{i.e. <0.5 ppm) GCMS
o Ethylenediamine Tetra- not found GCMS Derivatization
acetic Acid (EDTA) - FTIR

acidic¢ form
EDTA - salt approx. » 50 ppmd

FTIR See Fig. 2a - 2d

1. In Contract NAS 9-1650l1, the organics content ranged between 50 and

165 ppm before passing through absorbers.

2. Complexing metal{s) not known.



Table XI - Continued
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Concentration Method
Components Analyzad Found Usad Comments
© Lanolin + DiP-MS  Presence of higher
aliphatic alcohols
{C29, C32) indicated
by mass spectral
search, see Fig.
3a - 3h.
o Dye not found Uv=vis No UV/VIS maximum
detected
0 Glycerol not found GCMS After silylation
{i.e. ¢1 ppm)
o Lactic Acid 420 DIP-MS See Fig. 4
o Urea not found DIP-M5 See Fig, 5
(i.8. <10 ppm}
Additional organics found:
Two phthalates + DIP~MS See Fig., 6a - 6e
Methylene Chloride >1 ppm P+T :\ Sge Pig. la,
' GCMS probably not from
1 washing eygle, but
Dimethoxy Propanol traces i;is \, from atmosphere
1 in lab and/or
An Ether traces P+T - refrigerator
GCMS__/
Higher aliphatic mass + DIP=-MS Mostly £rom lanolin
fragmants wax, see Fig. 3, &
Water Insoluble Residue beige pre- FTIR See Fig. 2d (probably
cipitate from lon exchange

resin)

l. <1 ppm

3.1.4. CONCLUSION

The main organic impurity in the treated wash water sample was identi-

fied as EDTA salt. Trace quantities of lactic acid and lanolin were also

indicated.
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3.2 MODIFICATION OF A LEANSER ~ ROCHESTER GERMICIDE

The analysis of residual organics in typival product water revealed
that the mailn impurity in che treated wash water sample was identified as
epra(®!
The EDTA is used as a sequestering agent for calcium usually found in hard

salt. Trace guantities of lactic acid and lanolin were alse found.

water. Removing this ingredient from the scap formula SB-40 by Rochegter
Garmicide i3 no problem. wWithout the use of EDTA in the cleanser, the wa-
ter would be cloudy if calcium were present. The ion exchange resin in

the system is designed to remove metals from the stream, therefore, calclum

is not expected to be present in the product Water,

The system has allowed lass than 20 ppm of lactic acid and less
than 1 ppm of lanolin and phthalates to pass into the product water. The
lactic acid, and ingredient in the spiked water, simulates a component
of hody fluids from the skin.

The Rochester Germicide Company 1s willing to provide a modified
formulation of SB-40 cleanser deleting the EDTA and lanolin ingredients
for this application.

{a} EDTA - Ethylene diamine tetraacetic acid
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3.3 CONDUCT EXTENDED TESTING

Preparation

The system having been dormant for several months prior to this pro-

gram, required preparation for the test series,

Routine Maintenance

Filter elements were discarded and the tanks in the system were bhack
flushed with clean water. New fllter elements, new ion exchange resin and

new activated carbon were installed in the system.

Corrective Malntenance

The waste tank was removed to inspect the bladder. 2 pin hole was
found in the top seam. A new bladder was installed. The £teel tank walls
showed signs of corrosion where epoxy coating had pecled. The walls were
scoured by sand blasting and the tank walls were rececated with epoxy. The
jet agitator was incrusted with flocked material. The surface was cleaned,
however, no impairment of functlon was indicated as the result of the ac-

cumulation.

The SUHCF control system sSupplied by the Government was rewired to

work more directly with the PWWWRS system, eliminating one panel of relays.

The dispensing valve system was disassembled to clean the valve seats

which had accumulations of soap.

The microbial check valve GFE8S80508 was installed in the dischaxrge
water line leading to the water supply tank as shown on Flow Diagram Figure

7 on the following page.

A by-pass line with valves provided access for taking water samples

before and after the MCV.

Start-Up Procedure

The procedure for loading the system and starting the system was re-
viewed and revised to conform to changes in the control wiring system. The

maintenance manual is revised to include the new version procedure.
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3.3.1 GENERATION OF TRACE ORGANICS AND EVALUATION OF THE GFE MICROBIAL
CHECK VALVE

The analysys of the GFE Microblal Check Valve to the Prototype Wash
Water Waste Renovation System was completed, as discussed in Task 3.4. An
extended test program/mission simulation was conducted. In addition to pro-
ducing reclaimed water within the tentative wash water standards per Table

ITI, there were two major objectives of this extended test program.

1. To ragenerate the organics found in the previous effort
which were not removed by the adsorbers for analysis.

2. To evaluate the operation of the system with the GFE
Microbial Check Valve installed in the product water line.

The extended operation of the system was scheduled during which data
on water use and pressure drop were monitored. The final product water was
analyzed midway and upon completion of the mission simulation. The analysis
included soap content, conductivity, resistivity, pH, total organic carbon

and number of microorganisms per cubic centimeter.

The water, spiked with trace amounts of salts, glucose, urea and
lactic acid, Table IV, was poured into the hand cleansing bhowl along with
soap. Perric chloride was automatically dispensed to the mix chamber durirng
each cycle. The extended test program involved {(19) nineteen treatment cycles
with a total quantity of 57 gallons (215.76 liters) of water passing through
the system. The system was a closed loop except for the addition of con-

taminates described previously.

The test program was conducted until enough residual organics were
generated, that were not removed by the adsorbers, for analysis. Assuming
0.4 1bs of water psr wash and 20 washes per day, the extended test program

was eqguivalent to a 57 day mission simulation.
The procedure followed during the test was as follows:

1. The supply tank was charged with 7 gallons of distilled
water, pH 5.9.

2, The socap tank was charged with 1 gallon of soap solution,
pH 10.1 (15% SB-40).
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10.
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The ferric chloride tank was charged with 1 gallon of

E‘eCl3 solution, pH 3.0 (3.60% Fecl3).

Water from the supply tank was discharged to £ill a 1/2

gallon jar 4,17 1lbs water - allowing approximately ten

0.4 pound washes.

Ten shots of soap solution {2 ml nominal/shot) were col-
lected in a jar at the soap nozzle and added to the 1/2

gallon watex.

Ten shots of Fecl3 solution (2 ml nominal/shot) dispensed
concurrently with the scap by the dispenser valve were auto-
matically fed to the mixing chamber in normal cperation.

The 1/2 gallon of soap-water mix was spiked by the addition

of 4 mls of a mived salt masterbatch solution.

The spiked, soap water mix was poured into the wash basin,
drained into the air/water separator sump and transferyed

te the waste tank.

This process was repeated until 3 gallons were in the waste
tank.

At this point in the test, the unit was switched to treatment/
transfer mode and the 3 gallons were transferred to the mixing
tank.

After a S-minute delay for flocculation to occur, the mixture
in the mixing tank was run through the filter system back to
the supply tank.

The above process was repeated for the duration of the extended
test program until a total of 54 gallons had been processed
through the unit.

The final 3 gallons of water processed, 57 gallons total,

was passed through the GFE Microbial Check Valve while in
route to the supply tank.

During the course of the extended test program, some of the
original 7 gallons of supply water was lost either as retained
samples or during filter cartridge replacement, (75 filter) and
ien exchange replacement (T3) prior to treatment cyeles 17 and

15 respectively.

The results of the extended test program are tabulated in Table V.
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TENTATIVE WASH WATER STANDARDS

Total Organic Carbon (TOQ}, MG/L

Specific Conductivity, UMHO-CM

pH

ammonia, Mg/L
Turbidity, ppm SIO
Color; PT=C Units

2

Foaming

Odox

Total Dissolved Solids {TDs),
Mg/L

Urea, Mg/L

Lactic Acid, Mg/L

NACL, Mg/L

Microorganisms, Number per ML

1

200

2000

5 to 7.5
5

1o

15

Nonpersistent more than
15 sec.

Noncbjecticnable
1500

50

Reference Only
1000

o



- 17 -

TABLE IV

SYNTHETIC WASH WATER FORMULATION

Materials
Premixed

Sodium Chloride
Sodium Sulfate
Copper Sulfate
Potassium Chloride
Z2inc Chloride
Glucose

Lactic Acid

Uraa

Dispensed

Soap (solids)

Concentration
{ppm)

50.00
30.00
2.50
15.00
7.50
1.40
7.00
10.00

as dispensed by
the PWWWRS

Total 123.40 ppm
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3,3.2 PROBLEMS ENCOUNTERED DURING EXTENDED TEST PROGRAM/MISSION SIMULATION

Two problems were observed and remedied during the extended test pro-

gram which were not observed in previous testing programs,

1. Unbalanced delivery of soap and FeCl3. This problem was
the result of an accumulatlon of builldup on the solapnald
valve seats in the scap and FeCliz lines, 'The problem was

remedied by cleaning and reassembly &f the valve seats.

2. Lot to lot variations of the SB=40 soap. This problem was
cbserved prior to the extended test program. A one gallon
sample of SB-40 Soap was obtalned for use in the test program.
Prior to mission simulation, the socap and FeCly stolchometry
were routinely chacked before addition to the Prototype Wash
Water Waste Renovatlon System. This lot of soap reguired ad-
ditional FeCly than observed in past experiments for optimum

scap removal.

Three additional scap samples were obtained from Rochester
Garmicide, each from a different production lot. The samples
were tested for soap and FeC13 stoichometry. Two lots were
similar to past experiments while one lot required a sig-

nificantly greater amount of FeCls‘

In order to insure complete soap removal by the Prototype Wash
Water Waste Renovation System, a stoichometry check must be made
prior to the addition of soap and Fecl3 to the tanks. The FeCl3
concentrations can be adjusted to give the proper stoichometry

on an equal volume basis.

WV
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3.4 EVALUATE THE ABILITY OF THE GFE MICROBIAL CHECK VALVE TO
ELIMINATE OR MINIMIZE MICROORGANISMS IN THE PRODUCT WATER

The GFE Microbial Check Valve 80508 was installed in the product water
line after the conduc}ivity check valve in route to the supply tank. This
location is advantageous because only f£inal product water exhibiting low
enough conductivity for reuse will be allowed to pass through the micro-
bial check valve.

Sampling stations are provided, both before and after the microbial
check valve, along with an alternate microbial check valve by-pass route
back to the supply tank. Water samples for microorganism counts were ob-
tained at these stations.

Mission simulation consisted of 19 treatment cyclesa- Treatments 1-18
recycled 54 gallons of wash water, doped with 2160 cc of 15 percent SB-40
soap and trace amounts of salts. These 18 treatments bypassed the micro-

bilal check valve and were routed directly to the supply tank.

Treztment 19 evaluated the effectiveness of the microbial check valve.
As in the previous treatments, 3 gallons of supply water was doped with 120cc
of SB~40 soap and trace salts. This treatment routed the final product water

- through the microbial check valve, then back to the supply tank. Water 'sam=

ples for microorganism counts were drained at the sampling stations before,

and after the micreobial check valva.

The water samples obtained at the sampling stations were examined for
number of microorganisms per milliliter of f£inal product water. Standard
methods were employed for the microbial count as published in "Standard
Methods for the Examination of Water and Wastewater", Twelfth Edition, 1965.

OQur experimental procedure is known as Standard Plate Count.

Standard Plate Count consists of setting up a series of known dillutions
of the water in question. Xnown volumes of these dillutions are added to
petri dishes along with 10-15 mls of liquified standard plate count agar.

The agar and water is mixed thoroughly together, then allowed to solidify.
After solidification, the petri dishes are inverted and incubated for 48 hours

at 20°c.

éd. Refer to Table V page 18

S ]
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After incubation, plataes contalning 30-300 colonies are selected for
direct counting., All colonies are counted using sufficient magnification
so they may be located. These numbexs are then adjusted according to dil-
lutions made in preparation.

The direct counting raveals the effectiveness of the microbial check
valve, Water sampled before entry into the microbial check valve contained
320 microorganisms per milliliter of product water, while water exiting the
valve contained less than 2 microorganisms per milliliter. Our experiment
proves the microbial check valve greater than 99.4 percent efficient.
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3.1.5, TABLE OF FIGURES
Pigurs
Number Description
la Total Ion Chromatograms (TIC) of water sample (#18) and
blank
1b TIC and extracted ions (at m/z 91 and 93) for water spiked
with 0.5 ppm of fragrance and actual water sample after
treatmant cycle #18
le An axample of a mass spectrum (MS1) taken at retention time
{tr) 6.2 min and its libraxy speutyal search
g An example of a mass spectrum (MS2) taken at tr 9.0 min
and its library spectral search
2a An FTIR spectrum of . ater residue obtalned after evaporation
at 105°9¢/1 hr (ace...itrile solubles)
2b, FTIR library spectra of EDTA salts
24d An FTIR spectrum of water soluble reslduae
2e An FTIR spectrum of water insoluble beige residue (contalns
EDTA salt and probably ion exchange resin). Water sample
cgontained microspheric particles,
3a {Upper) : DIP-MS~TIC profile of water residue
{Lower) : MS1l, mass spectrum at 4.9 min of thermolytic MS run
3b Upper: MS1l continued
Lowers MS2 gpectrum taken at 10.1 min
3¢ Upper: M52 continued
Lower: Spectral library searcll for MS2
3d Upper: Mass spectral searcH continued
Lower: MS3 spectrum taken at 16.3 min.
3e Upper: MS3 spectrum continued
Lower: Spectral library searcH for MS3 {see highex
matches for higher aliphatics and/or alcohols)
3f Spectral library search® for MS3 spectrum continued

* no direct matches with our library search were found
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Figure
Numbex Description

g Upper: DIP-MS of blank
Lower: Mass spectrum taken at 3.7 min (MSl)

3h tlass spectrum taken at 12.3 min (MS2)

(laxge fragments at m/z 446, 447, 448 can be attributed
to diffusion pump oil)

4 Upper: DIP-MS -~ total ion (TI) current profile and three
axtracted ilontograms (at m/z, 45, 74, B9) characteristic
for lactic acid
Lower: Mass spectrum of lactic acid

5 Upper: DIP~MS total ion and extracted iontograms for three
fragments characteristic for urea (m/z 43, 44, 60)

Lower: Mass spectrum of urea

6a DIP-MS profile of water residue ilontograms extracted at m/z
149 (typical for phthalates)

6b Mass spectra (MSl, MS2) taken at 4.1 min and 5.9 min

6c Mass spectra MS1l' and MS2' (MSl and MS2 with subtracted
background)

6d Spectral library search for Msl'

6e Spectral library search for «i;7!

(Both searches in Figs. 6d and 6e were unsuccessful for
matching phthalates, beciuse larger alkyl fragments from
lanolin were masking the correct library hits.)
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’ OF pnnn A
' v~ LPECTRWM DISPLART ESI1T +% FRN 11718
HAEA , SRMPLE®] ,SOHE, LIT ALCPET L
DIP~/MZ ,30=38a1L,7-20. 54 W= LB Ys B0
MSZ
'lé,
w,.;‘f "'\'h"‘,,'
Ms1 7 o,
c"‘l I'M"""""“.\v'-""'..
'.‘M-"a"“l 1‘-,. 0{::’;'-. . :
I".,i,i" .'"nil"* OF r‘(}’h#a; "‘;I:- ,,» o
4 )
s
v
(il
Tt _
h 'z el v e e ut e T e el
FEN LIrL1S TPELTRUN 21 RETEMT LGN TINME e
LARGET 41 14%,0,190,9 Bivl, B1.5 17,1, 54.4 187255 .1
LRET 4 $16,4, 1.1 430 .4, 1.1 445,32, 2.4 447.2, 1.1
FRGE L ¥ = 1]
199) MS . L{y
J MS 4 A—,LM alZanesy st oy uﬂm[a.%?c
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ORIGINAL PAGE 18 3b
QE POOR QUALITY;

PRIl 11018 SPELIRISN %4 RETENT LW TIME 3.0
LAREST 41 L4 ,9,100,0 Sl.l, 41,8 1741, 54,4 13,2, 1.9
LH--T 31 41"'.4, HID 43‘3-4, 1.1 44'5._-", e | 447-3, 1.1
: FRGE 2 ¢ & L0
1930
:3;3_
50
49
20
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FEN 1L71% TFELIRLN 125 RETENTLON ~IFE 1@l
LARGST 4 L3.,2,100,.5 Tl.l, 28,8 3.1, 31,8 2T, BT,
LAST +: g99.5, 1.1 €22,5, 1.4 €35 .04, 1,1 ES9.4, 1.1
FRBE L %Y = 1,09
50] (B
i i \ *a
=R b.’)
490
y H ’ l ' ’l
5 11 TSR | | A TS ‘ l bl | l l i |i||h Lo Ll ulnl I,
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ORIGINAL PAGE 18 - 16 - e
OF POOR QUALITY
reM 11715 GFELTRRN oo RETET [l T1M6 NI
LRRGET 4: 12.2,190.0 rlol, 94,2 g3.1, 2.8 =?.l, 5.0
LQST 4‘ 5["305] 1!1 532:5, 1."; 5;36l4’ 1|2 {:L'_‘! 1.1
FRFE 2 7 = 1,09

o] MS 2 conts,

1]
49
Qg:
B " . . .
_ eaw  Teslt T TTegly T el T eEl g T g T 2l
REF. SPECT #= 128 L3H= 12, MW= B FRH=LLITLS FET. TIME= 1d,1
373 PEAKS, 376 SIGNIFICANT MAX K 3.8
LIERARY 3908 3441 SPECTRA ZEARRCHED, ta HITC(S)
» FVI33 Scalpha.-Cholestan=8=one, 2,alpha,=chlore- (2002
SPEL= Fd LEN= 28222, MW= 428 CEFH4SC10
FRN = 3929 (MBS 238225.1 CAS # 992197236% EFA # 29099433591
MATCHING PERKS COMTAMIMATED MISESTHGE PEAKE MWRL IMDEW= £74
13.4 11 5% | i % ) 8 wx  MULTIPLIER= L.1#
3737 + S.alpha.-Cholesta-?,3%¢11)-disn-3, beta,=ol, ld=methyl~, acsta
tg ¢3CID
SPEC= B85  L3H= 237%4, M= 440  CROH4303
FRM = 2029 (HB3 2S7%7.]1 CARSZ # 0095895421 EFA # WOBR04gRas
MATCHINL FERKS COMTAMIHATED MISEINE PEAKS GUARL INDEX= 5?&
tved 18 3% 1B 9 (134 o9 ] an  HMULTIRPLIER= .T%
ATEE Ergestane=3,5,0,12,23-pzntol, 2S-aceratsz, (3.beta.,5.alpha,,
s.beta., 12, berva. s~ ¢3CI)
SPEC= 1942 L3k= 29079, MW= 583 C39HSZUS
FRM = 3829 (HNB2 29873.1 CHS # 9956053090 EFFR & Donoa4i3yd
MATCHING PEAKS COMTAMIMATED MISESING PEAKS GUAL INDEX= St
17,2 14 2% | B 9 .8 ] 9% MULTIPLIER= 3%
it Phozphonic acid, (l,4~=diaminobutyls~, pansakizitrimzthulzily
172 derify, ¢2CI)
SFEC= 2157 LSHn FHLBE. MW= 522 CIAHSINEOZPE:S
FRM = 2929 [HE TB233.1 CAS #  9OSElLit2es EFA # 99039324509
MATCHING FERKS CONTAMINATED MEISEING PEARKS  AUAL IMBEN= S%:3
Y 9 9 B B3 ®% MULTIPLIER= ,S4
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ORIGINAL PAGE IS - 37 =

OF, POOR QUALITY:

VAPTA = Hahroaand, Feontuls 901
SPECH 18%) LiHas 23575, MWe 475 CI4HTH
FRH = 3920 (HBS 29321.,1 KAS # GUJJWL*ﬁﬁ‘ EFR B D00 Pes:
MATCHIHG FEAKS CONTAMIHRTED MISEILhG PERKS RURL INDEN= &1t
15,5 1 2h ' @ x} 1A .9 Q 85 MULTIPLIER= 1,33
3T ¢ Cholasea~301), 200223 ane=~3, 23=diond, S=-huwdrouy=, 5. nlphs
.,b‘l‘a]ph‘kl)- T
SPEC= 3332 LSH= 27292, MH= 412 2TH4N03
FRM = 2017 CHBS 27%0%.,] CAS B 90SQSTSHME ERR #  O0DXI45ERS
MRTCHIMNS PERAKS CONTAMIMATED HISSING PERKSE AL IHDEX=s £48
17.9 3 L ' 0 ) 5H 9 g f MULTIPLIER=™ .3
- Fargc! 14, te=Hantriacontansdione 3012010
SPECw 1289 LSH= 29397, MW= 484 C3{HSO02
FRH = 2020 CHES 23400.1 QRS & 990247243473 EFPA H Quandesin
MATCHIHG PEAKS CONTAMIMATED MISSIMG PERKS  QUAL IMDEW= 11
1.3 E b 0 3 S v 9 K 0% MULTIPLIER= , 5S4
7P Cyslopent ane, -t2-dzeuldodecyl -2, d=-dimerhwl- (301>
SPEC= 3174 LSH= 27744, MW= 405 L23HESS
FRH = 3017 CHBS R27F7F47.1 LRSS # HO534292€0 EFR # o00ROL7PHIE
MATCHIME PEAKS CONMTRAMIMATED MISSIHG PEAKS HAUAL IMDEM= 834
18,3 19 % 1 13 g 5k 1 i Bn  MULTIPLIER= .73
977 1=Dowpfacontana! (3CI%CIH
SPEC= 1314 L3H= 29442, MU= 485 CH2HELD
FRH = 39289 (MBS 2944%8.]1 CAS H# 0095824725 EFR # 9900917382
MATSHIHG PERKS SOHTAMIMATED MISFIHG PERKS JUAL I[HDEK= 225
15.3 19 1en s 5] (i} v i ] Wi MULTIPLIER= {, 23
Frre 11703 SFERT AL K R TS T TR I ——
LQE:I?-ET 44 $4,1,185, g 1:5'-:;3 TS, E‘;E-:-n 1‘5,1':". A= r:-:-?.; =
RAST 4 8.5, .8 SERLE, LT gEAl7, .r sEiiE) o4
, FAGE | ¥ = 1,39
1on] MS3
30
54
49 ]
2n] ’| ’l
° ”"”””"'”35”‘:L“"ﬂ”H”!L FJL“”h”fJLngdqj“'!i'?khiur !.Liqih‘hiHﬂH!'Lthyﬂhh%
198 : 1 21 t4g 1
:39:1
9
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A R QUALrTY OF Pnon oo e
FRN L1rlG TPELIRMIA 204 ETENTI*M R 1% .7
LARGTT 41 4,1, 100,0 15,2, €2,¥ Sr.2, 45.8 EC.3, IB.¥
LAST 41 ' 4‘9-5- B £50.,5%, e EER.T, i" BE1.5, o7
PRGE & W = .00

Y MS32 st

9]

50,

49

:g:

2] " .

L N A =3 M 1 At T A5 M -3\
FEF. SPECT #= 294 LSH= 29%, MHH= 9 EHED S 108 B RET, TIME= 1&.3
354 PERKS, 273 BIGHIFICANT MAK K 23.9
LIBRHARY 3900 2491 SPECTRAR SEARCHED, 19 HIT<S,
«ATBH Byelopropals,slatignazn =22-2n=-3~ona, ¥’ ,5=-dihydro=-, (S.beta,

,s-ﬁiph-a. ’QEE:'- (9':1)

SPEC= 217 SH= 28345, MH= 424
FRN = 3028 (MRS -3343 1 LRSS #
MATCHING PERKS CONTAMIMATED

{3.9 £ 4% ) D 8%

JAPPE = Hexadessang,
SPEC= 2699 L3SH= 239813, MW= 594
FRM = 3929 (MBS 20221.31 LCAS #
MATCHIMG PEARKS  CONTAMIMATED
18,1 18 184 - R - B s

752" {-Dotriacontanal (BCIPCI)
SPEC= {314 LSH= 29442, MW= 488
FRN = 2929 [HBS 29%44S5.1 CA% #
MATCHIMIG PERKS COMTAMIMATED
16,3 18 17X g 3 )4

.9?66&—) 1=Hentatracantanc!l (3CI)
SPEC= 2875 LSH= 359284, Mh= 532

FRM = 38229 (NB3 38297.1 OCHS #
MATCHING FERKS COMTRMINATED

14.9 O 814 . B 3] ek

o -_— o o - Ty = B ok g P N

L2aH420
QRTITES40L
MISSIMG PEARS

| ) (11

EPA # 2000943500
RUAL IHDEXK= 883
MULTIFLIER= ,:22

1,1-bizddodecyloxyr~ {3C1)

S4aNZ202

Bu36354n44 EFF # 9009R3siod

MUSESING PEAKE QAL LHDEHW= 7yR2
u g g% MULTIPLIER=s 3%

C32HEEN

Rl A -] EFR # wQ99ueglidzes

MISSIHG PERKS  BURAL IHDEM= 525
) 5] g% MULTIFLIER= ,54

CY41HSH0
BO4ET 19427
MISSIHG PEARKS

, 8 g g

EFPN # 99989137353
MUAL THDEHR= &V3
MULTIPLIER= .54
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~ 29 - 3f
SPECs 1551 L3SHe zwsra Mis 3738 D3INTO
FRH a 32023 [HBE 298382.1 CHS #  RO0S5420240 EFPR & Bﬁﬁﬂﬁlf??;
MATCHING FERKS bOPTHHIHhTCD MIs:IHG FEAKS  QUAL [HDEWH A
1%:3 14 £k B 9 0k o o) B MULT[PLIEEa )

-

S loproplyyBlargoit-L2-dn=-3~ons, 3, 7=dihudre~, 3, alpha,,7
beta, ) 3.5l Phi- ;325)" L 1o Q)
SPECa 3230 L3H= 273%9, MU= 419 P‘9H4ru
FRM = 3917 CHBS 27353.) CAS # DES375I183 EPR # 900042308
MRTCHING PERKS CONTARMINATED HI‘“IHh FERKS QWAL I[HDEH= 337
15,3 3 4% 0 R g o9 ) g% MULTIRLIER= ,33

VPSS > L P=Pantatriacontane (301D

Tl

CATRY

L3747

>PRUSE

SPEG= 1745 Lu3H= 23873, MW= 450 L£325HFQ

FRH = 2620 [HB3 29%8V5,) LRS # ﬂﬁﬂsﬂ’l4ﬁﬂ EPA # 9800013045

MATCHING PERKS COMTAMIHATED MISSIHG FEAKE AQUAL IHDEX=s 597
14,8 ER e 9 B a4 U ) % MULTIPLIER= .33

Palmitic asid, 2-Ctatradecyloxvisthyl szter 3410
SPEC= 1799 LSM= 29922, MW= 492 LQ3IZHE403
FRM = 3029 [MB3 29926.1 LRAS v 9O9&23433368 EPR # 99003
MATCHING PERKS CONTAMINATED MISBING PEAKS GUAL IMDEX= 72
14.5 3 +4 B (8] B W8 o) g% MULTIPLIER=

SH=Dibenzolb,dlpyran=2-mathansl, l=Cacerploxy)=-Ex,7,19,105-1
atrahvdro=8,8=dinethyl=3=-pantul-, acatate, f8aR-traniy- 907
p]

SPEC= 3419 L3H= 27930, MW= 414 LRESHI407

FRM = 3217 [HMBS 2P9¥83.1 OCHS # DO41983:524 EFF # 90000315

MATCHIHG PERKS COMTAMIMATED MIZSING FEARS GRL IHNDEX= i
15.4 3 4% .9 g 8% N i) 95 MULTIPLIER= ,

Monacowsanol (2BCIACI)
SPEL= 294 LBH= 23324, M= 4324 CR2FHERD

FRM = 32820 CHBES 28337.1 LCRE # ao92%9134547 EFR & HagRatvsvl
MATZHING PERKS COHTAMIMATED MISZING PERAKS MHL [HDEX= F2IE
14.58 9 18% 3B i % | 55 8% MULTIPLIER= .32
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Samdutel an-1Smgarbons e ssvd, B, 15-3vdshydres, mathyl darare

d=mxfdg (H010 P
%PED= 289 LSH= 24329, M= 340 CROH24HZOS

FRM = 2917 CHBS 24831.)1 LRS W SHEL R E ALY - EPA # 90232093

AT 3 HKS COMTAMINATEDR HISSING FPEAKE NUAL INDEW= 223

ngngIHTBPEHEZ N 2 g s L5} Q% MULTIPLIER= 3!
Cyc lohexane, (2-decyldodecylr- <(3cly

5P§C= 26379 LSHﬂ 27209, MW= 392 CRSHYS ] o
FRH = 2917 (HE® 2v212.] ©CA%S BEASTO4NDT EFHj# QUUﬁﬂlo%fn
MATCHIHG FEAKS COMTAMIHATED MISSING PEAKES AUAL I[HDEH= %94

4H, TaH, H=Furol2,3-bIfurel3”,2" 12, 2lawctopansall,2-clfuran=-2
y 4y TC3H, BH)=trione, P=(l,l=dimsshylathylo=10, 10a-dihvdro-2,3

~dihudroxy=-, (Jas~C(3aR%,
SPEC= Y4131 LSH= 223953, MW= 228 CI1SHIBO0R

5

MATCHIMG FEAKS COMTAMINATED 2RIMG FERET  BUAL THDEX=
22,38 19 +% 9 a 31 | i g% MULTIPLIER=
By 1, 1d=H2vadecatrienoic acid, 3,7,11,15=-22crmamathyl=, mgt
T #2ter, [R-(E,EJ}]- (311,

SPERa 3154 LSH= 238848, MW= 329 CRIH3502

FRMN = 2314 C(HBS 23583.,]1 CAS # WARE227T2E EFR # ©oaBe2

MATCHIMG PEAKS COHTRAMINATED MISSIMG PERKS  #IUAL INDEX=
22.% 10 (8% 3 9 g 8 ] 9% MULTIPLIER=

1,2-Cvclododscangdione, R-octyl~ (2210
SPEC= 2237 LS5H= 2232%. MW= 203 CzoH3s02

EFR &  0QQ0H232

3

24
) —u.:‘
415

by

2e8
555
+ 95

FRH = 3114 [HBE 22221.,1 ©CRE # RILRSI0159 EFAR # @0820232358

MATCHIMG PERKS COMTAMIMATED MISSIMG FEAKS  GUARL THDEX=
22,8 v 44 . g g% A o uho MULTIPLIERS

Honadecanre, 2,5,10,1d4=-terramethyl- (201D
SPEC= 242% LSH= 23921, MU= 224 CI3H4:E

$45

e
[Ty

FRN = 3814 (MBS 23923,1 CAS # 9955124808 EFR & ©WRODRLIS19T

MATCHINZ PEARKS CAONTAMIHNATED MISSING PEAKS AUAL IMDEK=
2.2 19 44 9 B g% B B su MULTIPLIER=

1,2=0cradecanadinl <3C[321)
SPEC= 717 L3M= 21299, MW= 238 CLIHzE02
FRM = 3914 [HBZ 21211.1 CRS & W4202947:2 EFA # H99951
MATCHING PEARKS COMTAMIMATED MISEINSE PERKS AL IHDEX=
22.8 1o 29 | %] a% 8 ] g% MULTIPLIER=

2775
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33

™
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£33
P

By 1l td-Hawadecztirign=1l-nl, 2,7,11,18-tsrramathyl=, [R-(E,E

1= (B2l

EPEC= 1193 LSMN= 21528, MW= 242 C20H3I2Q

FRM = 3014 [MES 21£887.1 CAS & BDOZs237Ess EFA # 120908z
MATCHIMNG PERKS COMTRMIMATED MIZSIHG PEAKS  AUAL INDEH=s
22,6 13 124 D g k3 .9 2 8% MULTIPLIER=

Tarpacosane (BCI9C17 .
SPEC= 185 LSHNs 24735, MU= 333 C24HSY '

FRMN = 2517 (MES 24753.1 ©LAZ # 99009848311 EPR & 93odl
MATCHING PEAKS  CONTAMIHATED MIBSING PERKS GUAL IMDEXK=
22,8 19 13X 2 5 9% B 8% MUILTIPLIER=

il

Hexadszane, l=igde- {3CI9RI)
SPEC= 341 LZMs 25411, MW= 352 CL8sHME2I

FRN = 2817 [HBS 25414.1 CAS # 0099544774  EPR #  B90ESL
MATCHIMNG PEAKS  COMTAMINATED  MISSIMG PEAKS RUAL IHDEX=
21,8 18 11% B 9 B 9 8 A% HULTIPLIER=
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«HBU2 +  dH=1=Banzopyran-4-one, 2-C¢I,d4~dimgrhonuphanyl2=3, S=dihydre o
=?=tzthoxy= (30>
SPECe 449 L3IHs 25210, M= 244  CIBH1SOTV
FRH = 32517 (MBS 29013.1 LAS # 0208083200 EPA # ©0ORQ43385
MATCHING PEAKS CONTAMINATED MISSING PEAKE  AURL IMDER= ]
24,3 10 4 9 13 ae e J ax  MULTIPLIER= ,3&

API3 4+ Cholastan~3=-ol, Z-methylane=, (2.beva,,S5.alpha.o~ (301D
SPECw 2983 LSH= 27533, MWa 489  C2SH4:20
FRM = 2017 [MBS 27PS41,1 LCAS # Q020853083 EFF # 9208043741
MATCHING PERKS CONTAMIMATED MISEING PERKS GUAL THDEX= 877
22,7 19 144 o9 5] % 9 B 8% MULTIPLIER= .42

3725+ gylB, td~Haxadecatrienaic acid, 2,7, 11,15-vaeranethvl~, mathy
| ester, [R=-CE,ED)~ C2CI)
SPEC= 3124 L3Ns 23835, MW= 338 CR1H3ISNR
FRMN = 2014 (HBS 22e£38,) CAZS ¥ 80282237726 EPR # ©2005Q23250
MATCHING PEARKS COMTAMIMRTED MISSIMG PEAKE QAUAL IMDEX= B35S
22.% 19 (lx .9 0 an o9 ] 8% MULTIPLIER= .P?7

BPE5 + 32, 12«Tetradecadianoie acid, S=sthenyl=2,5,%, 3=tztramethyl=-,
methyl eztgr (3010
SPEC= 3195 LEM= 23857, M= 329 CaiH3E02
FRN = 35014 (MBS 23889.]1 0CAS # DOISRITFET EFA # DOGRD23282
MATCHING FERKS CONTAMINATED MISSIMG PEAKS AUAL INDEX= £55
22.7 19 11% . 5 2 a2k o5 5] B85 MULTIPLIER= .47
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e
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Hixanolec aci1d, <,87=-diz2lanodi- ¢ECID
SPEC= 2517 LZH= 27837, MH= 390 CIJH2Z04952
FRM = 3917 EMBS 2v8%9.]1 GRS # BBI2S7TE353 EFPR # ©290032749
MATCHING PEAKS CONTAMINATED MISSIHNG PEAKS GJAL IHDEW= 528
21.8 3 A% o5 K (1} .B 9 g MULTIPLIER= .41

JIPEL o+ 2,19, l4-Hexadecatrisn-1=0l, 3,7, 11l,15-vatransthyl-, CR-{E,E
I- <9Cl)
SPEC= {133 LSH= 21833, MW= 292 0C20H3E0

FRM = 2814 [H23 21827.] LCRS # 0O93g237V882 EFR # 00BER2IZ8]

B

MATCHING PEAKS COMTAMINATED MISSING PEAKE AUAL IMDEX= £5%

22,7 18 14% .8 ] B2 ] B 8% MULTIPLIER=s 1,82
L3773 Pentalene, octahvdro-l-(2-octyidgsili~ (203

SPEC= 1485 LSM= 25375. MW= 282 C25HSO

FRM = 3917 [HES 28%7F3.]1 LRSS # 02a55491858 EFB # 08900023813

MARTCHIMG PERKS CONTAMINATED MIZSSIHG FEAKSE AQUAL IHDEX= 723

21.6 19 15% .0 | 94 .9 a 3% MULTIPLIER= 44
D372 Deeane, 4,5-dibromo=-, (R#%,R#)- (3212

BPEC= 1541 L3N= 22033, MW= 292 CLlOH2GEPRE
FRH = 38914 CHB3 228935.1 2RSS # 91141708 EFA & oHo9ad45333
MARTZHIME PERKS COMTAMIMATED MISSIHS PEAKS  QUAL IMIEWR= 73
2.2 19 15% . B g9 9% .9 g g% MULTIPLIER= .3t
CAPT3 J=Haphthalenspsntannic acid, f-~tacetyvicxypidecahudro-2-hudprox
y=.bata.,2,9,9,2a-paentanethwl~, methuyl zstepr, [(12«(l.alpha.y
S#),2.b2ta.,4a.b2ta, B,
SFEC= 2755 LsH= 27325. MW= 385 C23H4905
FRM = 3817 C(NBZ 27323.]1 LAS 4 99925687821 EPA # QO0902t4%s
MATCHIMNG FERKS COMTAMINATED MIZSIHG PERKSE RUAL IMDEX= s
28,7 3 47 . 13 7] (534 Wi 1] 3 MULTIPLIER= ,39%
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PARTS LIST & FIGURES

Parts List Flgure Description
1 7 Prototype Major Componants Front View
1 7A Prototype Right Side View
1 prototype Left Side View
2 9 Contreol Components
2 9A SUHCPF Wiring blagram
3 10 Alr Supply Systam
4 11 Soap and FeCl3 System
5 12 Water Supply System
6 13 Mixing System
7 14 Waste Water System
8 15 Filter System
16 Wiring Diagram
17 Wiring Diagram
18 Mixing Tank
19 Waste Tank
20 Prototype Frame
21 Demonstratlion Hand Washing
PUWWRS /SUHCF Prototype
22 PWWWRS/SUHCF Recharging System
23 Rear View PWWWRS/SUHCF

Sampling Valves at Top Mixing
Tank and Deareator

24 Cp 162 chassis

25 Wiring Diagram
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VIEW AA

PWWWRS /SUHCF MAJOR COMPONENTS

FRONT VIEW

FIGURE 7
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VIEW BB
PWWWRS /SUHCF

RIGHT SIDE VIEW
FIGURE 7A
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VIEW CC

PWWWRS /SUHCF
LEFT SIDE VIEW

FIGURE 8
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Numbar Part
1 Alr Compressor
2 Prassyre Switch
3 Alr Storage Tank
4 plr Regulator
5 E‘aCl3 Tank (2 gal. capacity)
6 Seap Tank (2 gal, cepacity)
7 Dispaense Valve
8 Hand Washing FEnclosure
9 Supply Tank
10 SUHCF Watar Haater
il tiquid Gas Separator
12 Sump Pump
13 Prassire Switch
14 Waste Tank
15 Mixing Tank
le Motor Actuated Ball Valve
17 String Filters
18 Ion Exchangers
19 Chareonl Fillters
20 Conductivity Sansor
21 PWWWRS Control Panel
22 Prassure Gage Pansel
23 SUHCF Contrel Panel
24 SUHCF Valve Plate & Terminal Board
25 SUHCF Control Plan
26 SUHCF Power Supply
27 PWWWRS Valve Plate & Terminal Board
28 SUHCF Alr Blow
29 SUHCF Charcoal Pilter

PARTS LIST -~ MAJOR COMPONENTS

FOR FIGURES 7, 7a, 8
LIST 1
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PART NO. l

i
i

DESCRIDPTION MATERIAL 2L .

21 Iwasz Control Panel ialuminmn 1
25 lsm«lq Power Supoly 'Alum)inmn 1
26 SITHCE Conerol Box Rafer to 28 | Aluminum 1
27 FWWWRS Valve Terminal 2card | Refer to 28 L
24 SUHCY Valve Torminal Soard !p.E, clad 1

THFTN 16 Gaga Wire |copp¢r A/R
25 chun:‘ Supnly-Powsr Ona_ Modal CPl62 l
26 Igt&rg%‘ gfk_mm:'i-c Cug SKBIGSL CE E?Eggo | Superceded by Item 28
28 Wiring Diagram Figure 9A

Revised SUHCF)

1

PARTS LIST CONTROL COMPONENTS
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‘Check Yalve '/3 YT Parker ' 3uainlass Stael H
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skinner 9B i-Way Valve " Stainliess scesl N 3
| valve Manifold ! Brass .
! Closa \livpla /4" HaT . 3tainless stael L3
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1 ijgsars 9. PRRReROll a1a : !
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'Cabla Set, Screw Connegzor ' aluminum L2
:1/4=20 Soc, HD. Cap Scraws | seeel 2
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y Tl stmes mup T —
iModisiad Unistzut Pise Seran 2062-300i Stae!l !
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e i .
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152 32 Ticting Paghar | seainlass Steal P
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PARTS LIST
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FART MO, ‘ JESCAITTION t MATERTAL P
3 Well=¥-Tzol 101 STD (2 gal, cap.) 35=ﬂel Y
/4 %o L/4 MPT Coupling ,Stalnlags 3taal . L
iModified SUHCT Tank Strap ! Alumtinum I
'd=d=d P, Titting Parker v Stainlass Steael .
i6-4 C3Z Finging Parker | seainloss Steel oy
d=4 FBZ Fitsing Parker ‘Stainless Steal 1
15/18 « 32 =2 1/4 NPT Caupling | Stainlass 3teel C2
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IPORMATION CONTAINED:
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1oy L POLWET-GNE..
3. SPECIFICATIONS i,
2 4 CUTLIME AmD wOUNTNE e L o S—
EDITION NO. A SENERAL USER INFORMATION
APPLICATION DATA SHEET
AC CCNNECTION TABLE AC T 1H18/250 vAl Z 0% 4T= 400 wl
(GERATE QUTRUT CURRENT Q% 708 30WI JSRaATON)
50~ s00d Y Ll Py AC| rum 0.C UTRyT: SEE QUTPUT RATiNG ChART, ADJUSTMENT Sanel |
TI% M
Ho wag ) 143 . L4 e (308 | auteut memr 1O MY OUTRUTE 5.0 myv Pe=SE WA NIMUM,
230 vac XK T8 1) 04 20 TO 200V OUTPUTS 50 mv Pu=r WAl MU,
LINE SEGALATION: L 08% FOR A IO% LNE CHANGE,
LOAD REBULATION Z 08% FOR A SO% LOAD CHANGE,
TRANSENT ALSPOMSE: 0. MCONDS FOR A 50N LOAD CHANOL.
ATABIITY! H A% FOR 14 HOURE AFTER  wARm UP
TEMPERATURE  RATING: 0" TOSOC FULL AWATED, DERATE LINCAMY T0O
40% AT TO*cC
OUTPUT RATING CHART TEME COEFRICENT: £ .00%/°C WAKMUM DI0% / *C TYMCAL
=R VIBMATION: PER ML~ STD-80C, METHOD 814, PROCEDURE X
voLT® sTEADY | sumet e Py ‘ PER ML~ STD=M0C, METHOD 318, PROCEDURE v
SHORT oY
———-— | -
- N LI : 28 2305 ] OVEMLOAD MROTECTION  AUTOMATIC CURRENT LT/ FOLOBACK.
=39 S8 e "4—".% COOLNS CONVECTION COOLING |8 ADEQUATE wwERK  wOM
+ 149 89 | &8 — RESTRICTES AR MUSW (3 aihnadul. M
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1 COMDUCTION COOLING /8 MECOMMENDED,
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Micro-Wynd II' Filtr Cartridges

=3

l.lcpo

A

‘.‘q

\ (‘ "y

f 4
(X

EFFICIENT MICRON RATINGS

Micro-Wynd |l hiter cartnigge micron raltings are acccm
plished by constantly maintaining the same matrnix winding
pitch while varving the quantity and phys:cal characler
istics of the filter media material being inserted. Filter
media 1s specially processed by AMF Cuno to strict hiber
length requirements As a result, media fibers bridge a!
least three diamond openings near the outer surface

as the ciameter decreascs 'he media hbers are anchored
in place by three or more diarnond windings The combi
nation ol quantity and positive anchoning 2f hiter media
$ your assurance of accurate ratings in all gensity car-
tnages With oradinary cartnidges the micron rating s
(‘hangec by varying the «~inding pitch to open the car
trigge as the gensity ratings become ccoarser thereby
presenting difhiculties 1n securing short “teaseled’  filter
fibers adequately in place

CONSTRUCTION WITH A DIFFERENCE

RSB
| fg:;&‘.. ’Q’.Q:‘.
' h.&?"?’.o?.‘?

FiL TER MEDIA

YARN BRUSH RAISES FIBERS
TO FORM FILTER MEDIA

MICRO-WYND Il CARTRIDGE ORDINARY CARTRIDGE

| S— — —— ——— )

Micro-Wynd Il filter cartridges are produced with AMFE
Cuno's exclusive pa.ented process of combining two
separate materials simultaneously on a common core. The
filter media s applied in blanket form while the matrix
yarn or twine s wound spirally under predetermined ten-
sion to bind the media blanket securely in position. This
winding pattern creates large, diamond shaped chambers
to dramatically /mprove flow performance. At the same
time the separately inserted filter media blanket encloses
these flow chambers to provide a positive barrier against
the passage of micronic size particles. With ordinary car-
tridges a single strand of yarn s “teased’ during the
winding operation to produce a filtering media suc-
cessive windings are relied upon to hoid these random
hrushed up fibers in place

OPERATING DATA

Micro-Wynd |l filter cartridges are suitable (or temperature
ratings up to 250°F cepending upon materias selected
(Refer t9 individual cartridges for actual rating ) Where a
high initial pressure drop can be tolerated, flow rate will
be increased, however, this practice tends to reguce car-
irigge life. While the cartrigges are capable of withstand-
ng a differential pressure of 80 psi, it is recommended
that for maximum operating economy they be replaced at

25 to 35 psi.
ORIGINAL PAGE
BLACK AND WHITE PHOTOGRAPH
SPECIAL CONFIGURATIONS AVAILABLE

=



" MICRO-WYMNR )1 FILTER CA

'SPECIFICATIONS/LENGTHS

RIDGES

——

METAL SPACER

316 5.8. = Pun 237110-32

COMMERCIAL-FILTERITE REPLACEMENTS — (97 "-20"
and 30" nominal lengths) — for single length cartridges,
ne AMF Cuno 978 “ length cartridge can be used, If single
length Micro-Wyna Il tilter cartridgec are stacked in these
competitive housings, it is advisable to use metal spacers
between cartridges to compensate for the 'a" difference
in cartrigge length. The spacer also acts as a scaling de-
vice to prevent bypass available in 316 stainless steal
Order saparately

EXTENDFD
CORF ADAPTOR

3165.S. — Part =63406-32

EXTENDED CORE CAHTRIDGES — for replacement of
these cartridges, AMF Cuno can supply Micro-Wynd |l
vartridges with extended rore agaptors. Or adaptors, as
illustrated can be supplied separately. The adaptors
quickly insert into the end of Micro-Wynd |l filter car-
tridges and are remcovable and can be reused Order car-
tridges with extended cores, or, order regular cartridges
with sepcrate adaptors.

MULTIPLE LENGTH CARTRIDGES

CAPYRY . 3E SELECTION

1. POLYPROPYLENE MEDIA — POLYPROPYLENE MAT-
RIX . .. Cartrigge for applications involving strong acid
concentrated alkalis, strong oxidizing and reducing agents
and other chemicals in aqueous solutions which would
react with cotton or viscose. Not suitable for hydrocarbon
lype solvents such as hexane, naptha, petroleum ether,
etc. Generally rated for 175°F with meta: cores

-

Tinned 04 \ 16 [
Micron  Steel Stainiess | Stainless  Polypropylene
Rating = Core Steel Core | Steel Core | Core — 140°F
L
1 D-PPFY D-PPSY D-PPTY D-PPRY
3 | o-ppra | D-PPSA D-PPTA D-PPPA
5 D-PPFB D-FPSB D-PPTB D-PPPH
10 | D-PPFC | D-PPSC | D-PPTC D-PPPC
25 D-PPFF D-PPSF D-PPTF D-PPPF
50 | D-PPEL | D-PPSL D-PPTL D-PPPL
75 | D-PPFQ D-PPSQ D-PPTQ D-PPPQ
100 D-PPFV D-PPSV D-PPTV 0-PPPY
350 | D-PPFW | D-PPSW | D-PPTW D-PPPW

2. COTTON MEDIA -- CO/TON MATRIX . . . Application
similar to No. 1 except slighily better chemicai resistance
to acids and alkalis. Ideal for water, alcohol and oiher
polar type liquids. Cotton is bleached and washed \ ith
FDA approved materials to remove all wax and lubricants
to permit acceptability on potable water, beverages and

food product;. Rated for 250°F on hquids . . . 210°F on
gases (dry)
1 [ D-CCFY | D-CCSY | D.CCTY D-CCPY
3 | DCCFA | D-CCSA | D-CCTA D-CCPA
5 D-CCFB | D-CCSB | D-CCTB D-CGPB
10 | D-CCFC | D-cCSC D-C2TC D-CCPC
25 | D-CCFF | D-CCSF D-CCTF |  D-CCPF
50 | D-CCFL | D-CCSL | D-CCTL |  D-CCPL
7 D-CCFQ | D-ccsa D-CC'3 D-CCPQ
100 | D-CCFV | O-CCSV D-CCTV D-CCPV
350 | D-CCFW | D-CCSW | D-cCTw D-CCPW

L —p—

To indicate multiple length cartridges add the following appro-
priate suffix to the cartridge letter designaticn,

-2 (double izngth cartiidge — 191Y.g")

-2% (double length cartridge — 20°)*

-3 (triple iength cartridge — 297;4"

-3x (triple length cartridge — 30°)*
«Use tr ,e suftix numbers for Commercial, Filterite or other
comr . .ve wound cartridge replacements
fhus D-CCFY-3 identlies an all cotton Micro-Wynd |l filter car-
trigge with unned steel core, 1 micion rating and triple length
construction (297%").

For voile covcred core insert the letter V' prior to the last

letter in the code Thus in the exampie g... - the designation
woulu be D-CCFVY-3.

For extended core cartridges. drop the prefix letter D in the letter
code gesignatior and suostitute with an S as follows
D-XXXX Micro-Wyr.d Il (no extended core;

S-XXXX Micro-Wynd Il (316 stainiess extended core)

A-32

Note: All extended cores will he 316 stainless steel regardless
of cartridge core material.

NOTES:

Polypropylene core limited to 140°F operating tem; = 1ture
Polypropylene ccre necessary for high acid cci d*..-:
Stainless steel core suitable for moderate or low ac:.” - ondi-
tions.

Tinne. steel core suitable for neutral aqueous soluticns and
many organ.c (non-aqueous) chemicals.

The effects of temperature, concentration, aeration and other
factors may cause a definite change in the compatibility of
the fibr media invoived. Whenever the slightest doubt exists
about temperature compatibility, simple testing can confirm
fiber selection.

m o ow»



Activated Carbon Cartridge

® HEAT SEALED "NO MESS" CARBON CARTRIDGE

® BUILT-IN 5§ MICRON PREFILTERS AND
POSTFILTER

@ INTERCHANGEABLE IN MANY EXISTING FILTER
HOUSINGS

AMF Cuno Activaied Carbon Cartridges remove chlo-
rine, color, odors and turbidity from aqueous and
organic liquids. Since all materials are non-toxic and
of food grade quality, the car‘ridges are also useable
on drinking water and potable liquids. The easy-to-
change hrowaway cartridge contains about 35 cu. n
of premium quality hard granular activated carbon
Millions of active surtaces adsorb dissolved gases and
organics, and removes chior:ne while prefilters provide
5 .nicron filiration

CARTRIDGE CONSTRUCTION

Activated carbon, prefiiters and postiuter are all con-
tained in a heat sealec polyethylene case This unitized
cartridge construction eliminates the mess associated
with handiing caroon The 5 micron Micro-Kl2an pre-
filter cartridges remove dirt, rust and other sadiment
in the liquid. The 5 micron IMicro Klean postfilter
nrevents the activaied ca.bon from escaping

AMF Cuno Activated Carbon Cartridges can be used
in either single cartridge filter housings or stacked in
multiple cartridge housings (end gaskets provide the
necessary seal in either arrangement)

CARTRIDGE OPERATING DATA

The AMF Cuno Activated Carbcn Cartridge s capable
of supplying 3 gpm of water at 6 psi d:iferential pres-
sure. Since prolonged contact time can increase the
adsorption efficiency, it may be desirable to maintain
a flow rate to 1 ur 2 gpm per cartridge or less on some
applications. When the caroon is spent, th2 taste, odor,
etc., will return in the e’‘tiuent and indicate a required
change of cartridges Should liquid pressure fall off,
then the prefilter cartridges are being prematurely
clogged with zxcess sediment and a larger Micro-
Kiear. Ii filter cartridge unit should be installed ahead
of (he carbon cartriage filter.

Cartridge life will vary in proportion to the amount of
dissolved gases, etc., in the liquid. Other factors influ-
encing cartridge life will be flow rate, water tempera-
ture, ph level, and whether operating on continuous or
intermittent service

/ PQ'A

NEOPHENE END GASKET 5\%

Cartridge Catalog No. 46285-01
Temperaiure Limit 100°F



LIQUID FERRIG GHLORIDE

Properties

Pennwalt liquid ferric chloride is a dark brown solution of FeCl; in water.
The concentration of the solution shipped at a given time is determined by
two factors, First, of course, the FeCl, content of the solution should be &s
high as possible, to keep the transportation cost per unit of FeCl, as low as
possible, Second, crystallization of the ferric chloride due to low temperatures
during transit or storage is troublesome, and concentrations are limited by
the ambient temperatures prevailing at the time. For this reason, the ship-
ping strength of Pennwalt liquid ferric chloride solutions is varied from 45%
in summey to 389 in winter,

Shipping Containers

Pennwalt liquid ferric chloride is shipped in rubber-lined tank cars and tank
trucks, in the quantities shown in Table 2.

TABLE 1-PROPERTIES OF LIQUID FERRIC CHLORIDE

Ferric Chlaride Content* 38% to 459%

Molecular Welght 162.22

Form and Colar Dark brown liquid

Specific Gravity 14tol.5

Average Crystalilzation

Tamperature: 399%, 7°F -13.9*C

40 14 ~10
41 21 -6.1
42 a8 =22
43 35 1.7
44 42 5.6
45 48 8.9
45 ) 55 12.8

*Concentration is adjusted seasanally to aveld crystallization during transit, During
perlods of sustained, severely cold weather, conzentration may be lowered to 389%,.

TABLE 2—PENNWALT LIQUID FERRIC CHLORIDE SHIPMENTS

Shipping Container Volume Approx. Shipping Weight

Tank Cars, 4,000 gal, 23 tons
Rubber Lined 6,000 gal. 34 tons
8,000 gal. 46 tons
10,000 gal. 57 tons
18,000 gal. 100 tons

Tank Trucks:, Quantity .dependent upon applicable state

Rubber Lined © truck weight regulations.
A-34
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SAFETY AND FIRST AID

Safety, Great care shouid be taken to avoid the contact of anhydrous ferric
chloride with any part of the body, and especially with the eyes. The moisture
present in the eyes or on thea skin is enough to release sufficient heat to cause
severe damage, Ferric chloride solutions should be handled with the same
care as acid solutions, since they can cause burns similar to those caused by
acids. They are also injurious to clothing and cause dificult-to-remove
stains, Personnel handling enhydrous ferric chloride or ferric chloride golu-
tions should wear overalls, rubber apron, rubber gloves and chemical goggles.
Floors, walls and equipment which are subject to splashing should be pro-
tected with corrosion-resistant paint or rubber mats,

First Ald. If anhydrous ferric chloride comes in contact with the skin or clothing,
do not wash immediately with water, Severe burns can result from the great
amounts of heat produced when anhydrous ferric chloride is dissolved.
Wipe off the excess ferric chloride first with a cloth, and then wash with
large amounts of water.

It liquid ferric chloride comes in contact with the skin or clothing, wash
it off immediately and thoroughly with water.

In cases of splashes of liquid ferric chloride in the eyes, flush immediately
and thoroughly with large amounts of water for at least 15 minutes and then
rinse with a weak solution of sodium bicarbonate or boric acid. Consult a
physician immediately.
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