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Infroduction

This protocol details the sieps used by the Research and Development Laboratory of KDF Fluid
Treatment (KDFFT} in testing the efficiency of shower filters for dechiorination of water {reductive
dehdalogenation). It must be noted that this protocol was sestablished to only test the ability of
KDF Process Media for the reduction of free available chicrine. While KDF Process Media
theoreticalty have the ability 1o reduce ofher halogens and halogenated compounds there Is
insufficient data available at the present fime to determine the exact parameters required.

The Ressarch and Development Laboratory of KDFFT is not certified by any State or Federal -
reguiatory agency and no standardized wiitfen protocol for the festing of shower filter units
exists, However, this protocol does follow the methods curently used throughout the water
freatment industry in particular ANSI/NSF 42-2000, Standard Methods for the Examination of
Water and Wasiewaier (AWWA / APHA /WEF) and the American Society for Testing Materials
{ASTM). Resuits of testing in labcraicries outside of KDFFT may vary slightly due to differences in
water chemistry and analytical technigues.

Methodology

KDFFT has a dedicated system for the specific task of testing various water fillrafion systerns for
dechicrination. The source for the challenge water ik a shallow well drilled into a glacial drift
aquifer (analysis Appendix I). The well feeds a 1%-inch main water line through a 30-gallon
bladder tank that mainiains an influent ne pressure of 50 psi. Challenge water fortesting®s  » 1 -
generated by chiorinating the well supply with ditute 12.5% sodium hypochlorite solution o an
influent free chiorine concentration of approximaiely 2.00 mg/i, Preceding the chicrination

stage k a 120-gaiion mixing vesse! followed by a mixed bed filter o remove suspended ron
parficles precipitated by the chicrine.

This challenge water is then fed to a sef of on-demand electic water heaters through a %-inch
diameter PVC line and heated to 41 °C. This temperature ensures that a constant 40°Cis
maintained af the shiower filter testing station located approximately 10 feet from the healer
unifs. These heaters are flow controlled and automatically come on ¢s flow exceeds 0.50 gpm
and s "instontanecously” {within 30 seconds| heated fo the set temperature. A one-micron
paper filter in a 9 % - inch carlridge housing s placed n-line directly in front of the shower filter
test station to remove calcium corbonate scale particles that periedically fall off of the heater
coils that can foul the KDF shower fitters.

Water flow through each shower filter at the festing station is conirolled by a solencid aftached
to a flow meter. The solencid in fum is wired into a fimer set for a fifteen minute on and fiffeen
minute off cycle. Additionally, each fitter has @ ball vaive on ifs low meter to set the correct
flow through the filter. from the solenold, ¥%-inch outer diometer piastic tubing s used to
connect the fllier both fo the influent and effluent ports. Fiow rates used in testing typically
range betwaen 2.5 and 2.0 gpm. If this flow cannot be reached, then the fitter is fo be tested ot
its maximum output. Appendix Il contains a slmp e schematic of the shower filter test station
developed by KDFFT.
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Equipment/instrumentation

HACH DR 2000 Direct Reading Spechophotometer

HACH CL-17 Chiorine Analyzer

DPD free Gvailabla chioring reagent (HACH method 8021)

free chlorine buffer and indicater solufion for CL-17

LM metering pump model PO21-151

S0-gaiion polyethylene storage vessel

12.5 % Sodium Hypochiorite Solution

120 gailon mixing vessel

Alarno Water Refiners model N5240-10 mulfimedka sediment filter
Ketiech model C183 eleciric water heater

One 10 Micron filter and housing

four Blue-White ® modei F-4450L H-8 flowmeters

Twoe, two cyele 20-amp timers

Four imperiai nylon solencids

Eight Yrinch OD ocetai fube fitlings {quick disconnect)

Yeineh QD plastic tubing

Shower fitters {provided by client)

Showerheads {must meet or excead ANSI A112,18.1M standicrds)

instaliation of Filters onto Challenge Water Line

Acetal tube fittings, quick disconnects, and ¥%-inch OD plastic tubing are used at the solencid,
the filter In and out perts and at the discharge port of the test station. This allows for quick
exchange of filters on the test stafion. A minimum of two filters supplied by the manufaciurer
must be tested. Each shower fitter is atiached 10 g solencid conirolled flow mefer and set ata
proper angle, that at which it would be in normal use, on the testing station. KDFFT does not
normnally attach showerheads fo uniis for the purpose of festing for dechtorination. Aerafion of
the effluent sample by the head will occur leading to towered free chlorine concenirations from
degassing giving misieading results. If at the request of the client or regulatory agency a
showerhead s to be used, it must then be supplied with the units and comply with ANSI
A112.18.1M standards.

Testing Shower Filters for Free Chlorine Reduction

At the start of testing, the timer for the sciencids is set to 4 fifteen-minute on-off cycle and
plugged In. Next the ball vaive for the hot water challenge line Is opened and the controller for
the hedaters checked to ensure that the water is ot the proper tamperature. This temperaiura is
verified using @ standard glass thermometer. After an inifial 10 unit volumes of challenge water
have passed through each filter and, at 1000-gallon intervals thereafter up to 10,000 gallons,
250-mL sampies are grabbed from each effluent stream and tested. Care is taken at the time
of sample collection to ensure that degassing of chiorine through agitation of the sampie ks held
1o Q minimum.

influent free chiorine concentirations are measured using ¢ HACH CL-17 in-line free chiorine
analyzer with a sampling port directly in front of the firsi shower filter port.  Effluent
concentrations are measured with a HACH DR 2000 spectrophotometer. Determingtion of free
chlorine concenirations by both instrumenis s HACH Method 8021 (SM 18h 4500-Ci G), DPD
coloromeiric method, approved by the USEPA. The CL-17 is calibrated using o direct .
comparison method with the DR 2000 which in-tum s calibrated using o standard additions
method on g weekly basis, Percent reduction of free chiorine s determined using the equation:
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% Reduction = [{Influent Free Chlorine - Effluent free chiorine) / Influent free chiofine] x
100

Ructuations in the infiuent free chiorine concentration do occur and the 2.00 mg/l
concentration refemed to in this protocol is the optimal target concentration. These fluctuations
have been recorded in the range of 1.50 to 2.50 mg/t but the results reported are an average
over the life of the fest and nomally are close to the target of 200 mg/h

Data/Resulls
Canpro Shower Filter
influent Effiuent
Galions Free Chicrine Free Chiorine % Reduction
0 270 0.09 g7
1000 2.48 0.03 <T°]
2000 2.05 012 94
3000 2.10 0.14 a3
4000 222 0.24 89
5000 2.01 0.34 83
6000 2.30 035 8%
7000 2.06 042 80
8000 2.10 0.23 89
9000 , 236 0.80 65
10,000 246 0.50 80
Discussion of Results
Under the provisions of ANSI/NSF 42-2000
fitters for dg:?wlodnaﬂon are grouped info 3 mufhm;d;r;.\&b:‘?‘mﬁ
classes dependent upon the level of chiorine -
reduction. Class | greater than 75%, Class | Fiowr Cactoy s

S0%-74% and Class Hl 25%-49%. From the o
data, presented in the graph on the right, %
the Canpro fitter met the Class | standard for § =~
approximately $000-galions. At that time the g

fitter was backwashed and o considerable o
amount of precipitated iron was blown out
of the filter, After backwashing there was &0

over a 10% increase in the filters efficiency ¢ ™= mm:: R
back within the Class 1 rafing.  Typlcally KDF
Fluid Treatment prefers its media to be 90%
efficient or gregter for the #fe of the filter. In
this instance 4000-galions. However there was considerabie iron fouling of the medium which
lowered the filters performance. i is felt that with periodic backwashing of the fiiter it would

remain 0% efficient for well over 8000-galions.
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| Totol Alkgliny os CaCOs
Total Hordness as CaCOs L mg/!
Cation and Anion Coneenfroﬁoxgae Reported in the lonic Form
| Fealiolotion) 1043 mg/
Ca? (caicium] 1:92maf
| Mo (mognesium) _.22mafl

| NO=N {nitrate as niirogen)

SO.* [suliate)

| POs* {phosphate)

SOz [slica)
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