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1.0 INTRODUCTION 
 
The New York State Department of Health (NYSDOH) supports fluoridation of drinking water as a method to enhance 
oral health by consumption. The addition of fluoride to drinking water adds low concentrations of fluoride to saliva which 
has been shown to reduce demineralization of tooth enamel and increase remineralization rates in the early stages of 
tooth decay (cavities). The NYSDOH recommends a maximum concentration of 0.7 mg/l or 0.7 parts per million (ppm) 
of fluoride in drinking water, with a maximum contaminant level (MCL) of 2.2 ppm to enhance oral health. 
 
The Village of Potsdam owns, operates and maintains 
various municipal services including two hydro-electric dams, 
stormwater management, wastewater treatment and water 
treatment facilities to provide consistent reliable service to the 
residential population of approximately 9,700 people. The 
Water Treatment Facility is located on Raymond Street in the 
Village center and draws water from upstream of one of the 
hydro-electric dams located on the Raquette River. The water 
treatment plant produced on an average day 1.06 million 
gallons (mgd) based on 2017 records. The plant is equipped with three high-lift pumps to convey water throughout the 
distribution system. Peak flow to the system is produced by operating two high-lift pumps. The flow rate with two pumps 
in operation was reported by plant staff to be 1500 gallons per minute (gpm). 
 
As part of the overall water treatment system the plant is equipped with a fluoridation system which injects fluoride, in 
the form of 23% strength liquid hydroflousilic acid (FSA), prior to distribution to the Villages system. Fluoride is injected 
at a single location on the discharge header from the high-lift pumps. Potsdam’s raw water has a background fluoride 
concentration of 0.2 mg/l. In order to achieve a distribution system residual concentration of 0.7 mg/l, fluoride is added 
at a concentration of 0.5 mg/l at the water treatment plant. 
 
The fluoridation system utilizes 30-gallon (approx. 300 lbs.) drums of FSA, which are manually transferred to a scale 
in the fluoride storage and feed room. Three to four drums of fluoride are stored in the room at a single time and the 
scale is utilized by plant operations staff to measure daily usage of FSA. A diaphragm feed pump (replaced in 2016) 
transfers chemical from the drum through polyethylene and PVC piping to the feed point located in the adjacent pump 
room, approximately 15 feet away. A three-way valve on the pump discharge protects the system from overfeeding 
and siphoning. 
  

Existing Fluoridation System 
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Plant operations staff injects fluoride based on plant flow which is achieved through the high-lift pump flow meter which 
transmits a flow signal to the plant programable logic controller (PLC). The speed of the fluoride feed pump is varied 
based plant flow. Chemical usage at a water plant production flow of 1.06 mgd was reported to be approximately 3.8 
gallons per day. 
 
The fluoride storage and feed room is comprised of a concrete floor and ceiling, and block walls and is approximately 
9-feet wide, 15-feet long, and 13-feet high. Entry into the room is via a 30-inch man door. Once the room is entered 
through the door, the floor ramps down into the room, which provides containment for chemical spills. The room is also 
equipped with an eyewash/shower unit, which are fed by a ¾ inch water line from the plant water system.  
 
In addition to the fluoride feed system and eyewash/shower, the fluoride storage and feed room is equipped with supply 
and exhaust fans and ductwork to provide constant airflow while the room is occupied. Two fans, each capable of 
meeting the air flow requirements, are installed on both the supply and exhaust systems. The fans are operated in an 
alternating sequence to maintain system reliability. Based on the existing equipment information the exhaust fans are 
each rated at 500 cfm. Based on the room dimensions, the room has a total air volume of 1755 cubic feet which results 
in a ventilation rate of 17 air changes per hour which complies with 10 States Standards. The actual supply and exhaust 
fan airflows need to be verified field measured to validate that a  that a negative pressure environment exists within the 
room. Supply air is discharged into the room approximately 9.5-feet above the floor and the exhaust ducts draw air 
from approximately 1-foot above the floor.  
 

2.0 EXISTING CONDITIONS 
 
FSA is a highly corrosive chemical, and due to the method of feeding the water system by utilizing drums, the opening 
on the top of the drums for suction piping allows vapor to escape into the room. The room equipment including scale, 
pipe support frame, metal ductwork, and electrical components, as well as the adjacent pump room show evidence of 
corrosion as a result of exposure to hydroflousilic acid vapor. The spool piece in the high lift pump discharge header 
also is corroded at the injection location. The most prevalent evidence of hydroflousilic exposure is a white residue 
build-up on the surfaces of adjacent equipment/walls and etching of glass located within the room and adjacent areas. 
 
The scale, room ductwork, eyewash/shower, and electrical items have moderate to severe corrosion. The exterior 
windows in the pump room closest to the fluoride feed room door are showing signs of etching.  
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The fluoride is injected into the high lift pump discharge pipe 
header into a ductile iron spool piece. The plant also injects 
corrosion inhibitor and caustic feed for pH adjustment at this 
same location. The spool piece is moderately corroded on 
the exterior. The condition of the inside of the spool piece 
is unknown.  
 
The plant staff did not report any significant issues with the 
existing feed system operation with respect to reliability or 
overfeeding. The plant staff ‘s main concerns with the existing system include: handling of the 30-gallon (250 + pounds) 
drums, fumes that escape the drums due to the drum configuration, and the corrosion to the surrounding facilities. 
Table 1 represents a list of deficiencies identified with the fluoride feed and storage system. 
 
TABLE 1 – FLUORIDE FEED SYSTEM DEFICIENCY LIST 

Description 

Condition Ranking  
(1=Poor; 3=Moderate;  

5=Good) Comments 
Fluoride Scales 3 

 

Fluoride Feed Pump 4 New pump in 2016 
Pipe/Valves 3 Signs of degradation 
Supply and Exhaust Fans/Duct 3 Exhaust duct is metal and is corroded. 
Electrical Systems 3 Signs of degradation 
Windows/Doors 2 Etching of glass, gaps in door allow fluoride 

vapor to escape into adjacent rooms 
 

3.0 ALTERNATIVE EVALUATION 
 
In order to address the concerns related to the existing fluoridation system and storage room, an alternative evaluation 
was conducted which include a no action alternative, replacement of the existing system components in-kind, and 
installation of a new sodium fluoride (NAF) saturation system. Alternatives were assessed by comparing capital cost, 
O&M, asset life, and drinking water quality standards during construction. 
 
Table 2 represents the advantages and disadvantages of the fluoridation system alternatives and provides a 
comparison based on information provided in this report and discussion with plant personnel. Each alternative includes 
replacement of piping, valves, electrical components, eyewash/shower, room and HVAC improvements.   
 

Existing Fluoridation System 
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TABLE 2 – COMPARISON OF FLUORIDE SYSTEM ALTERNATIVES 

Option Advantages Disadvantages 
No Action • Lowest capital cost • Potential failure of existing equipment 

• Degradation of ancillary equipment 
• Manually handling of liquid drums 
• Higher maintenance cost 
• Higher Safety Requirements 

Replacement In-Kind • Lower capital cost 
• Known operation 

• Degradation of ancillary equipment 
• Manually handling of liquid drums 
• Higher maintenance cost 
• Higher Safety Requirements 

Sodium Fluoride 
Saturation System 

• Improved operator safety 
• Improved chemical handling 
• Reduced degradation of ancillary 

equipment 
• Lower maintenance cost 

• Higher capital cost 

 
The fluoride feed system equipment in the fluoride feed and storage room operates reliably based on discussions with 
plant operations staff. However, the use of FSA results in corrosion vapor escaping, corroding equipment and materials 
in the room. The alternatives evaluation considered ways to enhance operator safety and materials handling, replace 
aging and deteriorated equipment, provide reliable operation, and meet current regulatory requirements.  
 
Further deterioration or failure of the deteriorated equipment or electrical/HVAC systems could result in an error in 
feeding of fluoride into the distribution system, compromise operator safety, and further impact the condition of the feed 
room and adjacent plant areas. Additionally, the operators expressed a need to improve chemical handling 
requirements and monitoring within the system. Therefore, the alternative of “No Action” was not considered feasible.  
 
Replacement of the existing, deteriorated fluoridation system components and ancillary equipment and installation of 
a new fluoride saturation system were considered feasible alternatives. Replacement of existing system components 
and other equipment to allow continued use of FSA provides the advantages of known operational protocols for 
operators and has a lower capital cost. However FSA is known to change the pH level of water and increases the 
amount of supplemental addition of caustic feed required to be fed to the finished water. In addition there are safety 
concerns due to exposure to FSA and operators are required to manually handle chemical drums. 
 
Installation of a new up flow sodium fluoride (NAF) saturation system has the advantages of enhancing operator safety, 
reduce the effects on pH levels in the finished water, and lower operation and maintenance cost. The system would 
utilize 50 lb. bags of granular sodium fluoride as an alternative to use of liquid FSA. Once the granular sodium fluoride 
is added to the saturation tank, the system is “closed” and less fluoride vapor escapes into the room. A constant level 
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of granular NAF is maintained in the saturation tank and makeup water is added either automatically or manually to a 
preset level. The chemical feed pump can be mounted on or closely adjacent to the tank with the pump suction line 
extending into the tank such that it draws solution above the level of the NAF granules.  
 
Based on the current average plant flow, 8-9 bags of granular NAF would be required per month. There is sufficient 
space in the existing room for storage of the granular NAF. The existing feed pump would be replaced in order to 
accommodate the new feed rate required by switching to the saturation system. Table 3 represents the 20-year present 
worth of the two feasible options considered in regard to the fluoridation system replacement. 
 
TABLE 3 – FLUORIDATION SYSTEM OPTIONS 20-YEAR PRESENT WORTH 

Option Capital Cost O&M Cost 20-Year Present Worth(2) 
Replacement In-Kind $35,000 - $40,000 $8,900 $350,000 
Sodium Fluoride Saturation System $35,000 - $40,000 $4,000(1) $210,000 

 
(1) Additional cost savings are anticipated by a reduction in the required amount of caustic the plant currently feeds 

due to the change from FSA to NAF. 
(2) Based on the upper range of Capital Cost and O&M cost estimates at an inflation rate of 4 percent. 
 

4.0 RECOMMENDED IMPROVEMENTS 
 
It is recommended that the Village of Potsdam perform the following work in order to provide necessary water treatment 
to consistently and reliably meet and maintain drinking water quality for the use of fluoride within the Village: 
 

1. Replace the existing fluoridation system with a new continuous saturation fluoridation system including tanks 
and ancillary accessories. 

2. Replace the existing chemical feed pump. 
3. Replace the existing spool piece in the high lift pump discharge header where fluoride and other chemicals 

are injected. Provide new injection assemblies as required. 
4. Replace the existing exhaust ductwork in the Fluoride Feed and Storage. 
5. Clean and paint the Fluoridation Feed and Storage Room. 
6. Replace existing electrical components with corrosive resistant materials and as required for the new fluoride 

feed equipment. 
7. Replace existing plant water piping, valves, and emergency eyewash/ shower. 
8. Extend plant water piping to feed the new saturator vessel, including backflow prevention and metering. 
9. Replace the existing door to the Fluoride Feed and Storage Room. 
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Technical bulletins and data for the new system are provided as Attachment A to this memorandum. 
 
Table 4 below shown below is an Engineer’s Estimate of Probable Construction and Project Costs for the 
recommended improvements. The proposed improvements are shown on Figure 1. 
 
Figure 1.  Proposed Fluoride System Improvements 
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TABLE 4 – CAPITAL COST 

Recommended Improvement Opinion of Cost 
Mobilization/demobilization $1,500 
Demolition $2,500 
Fluoridation System (Saturator and Chemical Feed Pump) $10,000 
Pipe, Valves and Fittings $3,500 
Eyewash and Shower $1,500 
Ductwork $2,000 
Interior Clean and Paint $1,000 
Door $1,500 
Backflow Preventer and Flowmeter $4,000 
Electrical Improvements $3,000 
Contingency (30%) $9,500 

Total Construction Cost $40,000 
Legal, Fiscal, Engineering (30%) $12,000 

TOTAL PROJECT COST (ROUNDED) $55,000 
 

5.0 PROJECT SCHEDULE 
 
The projected schedule for the work, following notice of award and execution of an agreement, is as follows: 
 
Preliminary Design Phase……………….……...30 days 
Client Review……………………………………..15 days 
Final Design Phase……………………………….20 days 
Bidding and Award Phase……………………..…45 days  
Construction Phase……………………………….90 days 
Construction Closeout and Punchlist……………30 days 
 
Total project duration is projected to be 230 days or 7-8 months. 
 

6.0 ENVIRONMENTAL EVALUATION (SEQR) 
 
The Fluoridation System Improvements Project will be reviewed per requirements of the State Environmental Quality 
Review Act (SEQR). This project consists of work at the Water Treatment Plant in Potsdam, NY. The work involves 
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replacement of equipment within an existing building structure. All of the project is anticipated to be conducted within 
the existing facility and no work is anticipated to be conducted on the exterior of the building  
 
This project should be classified as a Type II action under SEQR, since it does not meet the requirements of a Type I 
action as specified in SEQR Regulation (6 NYCRR Part 617), Part 617.4 (Type I Actions), Paragraph (b). In addition, 
please note the following per SEQR Regulation (6 NYCRR Part 617), Part 617.5 (Type II Actions), Paragraph (c)(1): 
“(c)   The following actions are not subject to review under this Part: 
 (1) maintenance or repair involving no substantial changes in an existing structure or facility;” 
 
Based on this information, the project should be classified as a Type II action. However, additional environmental 
reviews are anticipated in order meet standards of potential funding sources. It is suggested a coordinated review be 
performed due to potential involved agencies’ concerns, interests, and comments. A coordinated review is a process 
under the SEQR Act in which all involved agencies perform an integrated, parallel environmental review. This will 
require the Village to be the lead agency per SEQR requirements. The involved agencies will submit their interests and 
concerns for consideration by the lead agency. They will then determine the significance of the interests and concerns 
in scoping of an Environmental Impact Statement if it is determined to be required under SEQR. The coordinated review 
process will commence upon completion of this technical memorandum. 
 

7.0 CONTROLLING PROJECT COSTS 
 
Project costs will be controlled through a number of measures during both the design and construction phases. 
Measures to be employed are as follows: 
 
 

1. Perform detailed evaluation and verification of existing conditions during the design phase to limit the potential 
for encountering unforeseen conditions during construction. 

2. Include multiple manufacturers for project components and equipment within the project specifications, where 
possible, to encourage competition with respect to component and equipment costs. 

3. Advertise for public bids for the construction contract to encourage competition between multiple contractors. 
4. Provide timely reviews and responses during construction with respect to submittals, shop drawings, requests 

for information, and changes. 
5. Provide part time site engineering observation services during construction, as appropriate to the work 

occurring during different time periods. 
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Replaces same of Rev.C   3/98
 1076.D   1/04

SheetSheetSheetSheetSheet
Fluoride Saturator
Model No. 28850

• Up-Flow Design

• Low Maintenance

• Continuous Duty

• Integrated Cover Assembly

• Fluoridate Water Flows to 10,000 GPM



Instruction Instruction Instruction Instruction Instruction SheetSheetSheetSheetSheet
Fluoride Saturator

Model No. 28850

Operation
Design Simplicity
The LMI sodium fluoride saturator provides an easily
maintained source of saturated sodium fluoride solution;
the unit is designed for efficiency economy, ease of
installation and minimal maintenance. The complete
saturator assembly includes cover, distributor tube as-
sembly and tank.

Integrated Cover Assembly
The cover consists of a tank cover which houses the
saturator components, including solenoid valve, syphon
breaker, and liquid level switch. In addition, the cover
also provides a suction tube strainer, recess for pump
mounting and a hinged fill hatch cover. Push button light
switch allows for visual inspection of fluoride bed level.

• Automatic Solution Level Control – Continuous Duty

• Up-Flow Design – Minimal Maintenance

• Molded Polyethylene Cover – Component Protection

• Compact – Economical – Easily Installed

• For Sodium Fluoride

Component Parts
Tank Cover
• Tank cover with hinged fill hatch cover, pump

mounting recess on molded polyethylene cover.
• Water inlet for .375" OD polyethylene 10 ft (3 m)

tubing included
• Syphon breaker
• Solenoid valve - Flow control, 115 VAC
• Liquid level switch, 12 VAC
• Suction tube strainer, PVC
• Six (6) foot power cord

Distributor Tube Assembly
• Flexible vinyl tubing connector, from water inlet

control to distributor
• Rigid PVC anti-rise pipe
• Distributor tubes, rigid PVC

Tank Assembly
• Fifty (50) gallon tank, yellow polyethylene
• 3/4" NPT female connection



Metering Pump
LMI chemical metering pumps can be conveniently
mounted in the recess provided on the saturator cover
assembly. Pumps with liquid handling assembly materi-
als of Hypalon, PVC and acrylic are generally recom-
mended for pumping sodium fluoride solution.
Series A1, A9, B7, B9, C7 and C9 pumps can be used for
addition of sodium fluoride solution with constant water
flow rate applications.
Series A7, B7 and C7 pumps can be used with applica-
tions requiring automatic output control either with an
LMI RFP flowmeter  for flow proportional treatment or
with an LMI Liquitron current to frequency converter for
instrument responsive proportional treatment.

Solution Tank
The fifty (50) gallon tank is UV light resistant, yellow
polyethylene, with tapered sides, five (5) gallon graduate
marking, and is complete with overflow connection in-
stalled.

Typical Installation

Up-Flow Saturation
The integrally mounted liquid level switch controls sole-
noid valve operation to maintain a proper solution level
in the tank. The distributor tube assembly supplies fresh
water to a bed of sodium fluoride at tank bottom. Water,
dispersed by the distributor tubes 'flows up' through and
dissolves the powder/crystals of sodium fluoride to pro-
vide a saturated (4%) solution.

LMI Chemical
Metering Pump

Saturator
Assembly

3/4" NPT
Overflow

50 Gal.
Polyethylene

Tank

Push Button
Light Switch

Water
Meter

Water
Softner

125 PSI
Max

Wall Outlet
115 VAC, 60HZ

To Point of
Application

NOTE: Items shown in dotted outline are
not part of Satuator, and must be
supplied separately.



© 1997 LMI Milton Roy - All Rights Reserved
Printed in USA
Specifications subject to change without notice.

For Automatic Flow
Proportional Feed

Dimensions

Shipping Dimensions: 24 x 24 x 47 in
(609 x 609 x 1192 mm)

Shipping Weight:  37 lbs (16.8 kg)

Power Requirements: During fill cycle only,
115 VAC, 60 Hz, 25 watts

For Instrument Responsive
Proportional Feed



Data

Replaces same of Rev.K 2/2012 
1712.L 11/2014

201 Ivyland Road
Ivyland, PA 18974 USA

TEL: (215) 293-0401
FAX: (215) 293-0445

http://www.lmipumps.com

Polyprel is a registered trademark of Milton Roy, LLC. Flourofilm and Liquifram are trademarks of Milton Roy, LLC.
© 2005, 2012, 2014 Milton Roy, LLC - All Rights Reserved.

Data Sheet
Series C  

Electronic Metering Pumps
Configuration Data

Model C92 1 - 363SI

Control & Output Code with Standard Liquid End

Manual Control
Speed (stroking frequency) and stroke 
length manually adjustable.
C10
C11
C12
C13
C14

--
--
--
--
--

1.3 GPH
2.5 GPH
4.0 GPH
8.0 GPH
20 GPH

(4.9 l/h)
(9.5 l/h)

(15.1 l/h)
(30 l/h)
(76 l/h)

...  300 psi

...  150 psi

...  100 psi

.....  60 psi

.....  25 psi

(20.7 Bar)
(10.3 Bar)
(6.9 Bar)
(4.1 Bar)
(1.7 Bar)

Instrument Responsive/Manual Control
Manual adjustment features of C1 Series 
plus switch conversion to external control 
for automatic systems.
C70
C71
C72
C73
C74
C76*
C77*
C78*
C90
C91
C92
C93
C94

--
--
--
--
--
--
--
--
--
--
--
--
--

1.3 GPH
2.5 GPH
4.0 GPH
8.0 GPH
20 GPH
4.0 GPH
10 GPH
25 GPH
1.3 GPH
2.5 GPH
4.0 GPH
8.0 GPH
20 GPH

(4.9 l/h)
(9.5 l/h)

(15.1 l/h)
(30 l/h)
(76 l/h)

(15.1 l/h)
(38 l/h)
(95 l/h)
(4.9 l/h)
(9.5 l/h)

(15.1 l/h)
(30 l/h)
(76 l/h)

...  300 psi

...  150 psi

...  100 psi

.....  60 psi

.....  25 psi

...  175 psi

.....  80 psi

.....  30 psi

...  300 psi

...  150 psi

...  100 psi

.....  60 psi

.....  25 psi

(20.7 Bar)
(10.3 Bar)
(6.9 Bar)
(4.1 Bar)
(1.7 Bar)

(12.1 Bar)
(5.5 Bar)

(2.07 Bar)
(20.7 Bar)
(10.3 Bar)
(6.9 Bar)
(4.1 Bar)
(1.7 Bar)

Voltage Code
1 ------ 120 VAC US Plug
2 ------ 240 VAC US Plug
3 ------ 220-240 VAC DIN Plug
5 ------ 240-250 VAC, UK Plug
6 ------ 240-250 VAC, AUST/NZ Plug
7 ------ 220-240 VAC, SWISS Plug

Liquid End
See next page for complete liquid end 
specifications and selection.

Specifications

Series

Strokes Per 
Minute 

(Adjustable) 
Min      Max

Stroke Length 
(Adjustable) 

Recommended 
Minimum

Average 
Input Power 
@Max Speed

Shipping
Weight

C10, C70, C90 
C11, C71, C91 
C12, C72, C92 
C13, C73, C93 
C14, C74, C94

1 100 10% 44 watts 20 lbs (9.1 kg)

C76** 
C77** 
C78**

1 100 10% 87 watts 28 lbs (12.7 kg)

** Not UL or CUL Approved

Dimensions

Certified to 
NSF/ANSI Standard 50

fazekas
Oval

fazekas
Oval



Standard Liquid End Configuration Data & Materials of Construction
Drive 

Assembly
Liquid 

End No.
Materials of Construction

Accessory
Tubing & Connections 
Discharge     SuctionSize Code Head & Fittings Balls Liquifram™ Check Valve

C90, C70  -
C10  -

498SP 0.9 PVC Ceramic Fluorofilm™ PVDF/PTFE 4FV Pipe 1/2" NPT M
297 0.9 316 S.S. 316 S.S. Fluorofilm™ 316 S.S. Pipe 1/4" NPT M

C92  -
C91  -
C72  -
C71  -
C12  -
C11  -

468SI† 1.8 PVC/PVC Ceramic Fluorofilm™ PVDF/Polyprel® 4FV PE .375" O.D.
460SI† 1.8 Acrylic/PVC Ceramic Fluorofilm™ PVDF/Polyprel® 4FV PE .375" O.D.
469SI† 1.8 Acrylic/PVDF PTFE Fluorofilm™ PVDF/Polyprel® 4FV PE .375" O.D.
368SI† 1.8 PVC/PVC Ceramic Fluorofilm™ PVDF/Polyprel® 4FV PE .375" O.D.
362SI† 1.8 PVDF/PVDF Ceramic Fluorofilm™ PVDF/Polyprel® 4FV PE .375" O.D.
363SI† 1.8 PVDF/PVDF Ceramic Fluorofilm™ PVDF/PTFE 4FV PE .375" O.D.
465SI† 1.8 Polypropylene Ceramic Fluorofilm™ PVDF/PTFE 4FV PE .375" O.D.
75HV 1.8 Polypropylene 316 S.S. Fluorofilm™ PTFE PE .5" O.D. Vinyl .938" O.D.
76HV 1.8 Acrylic/PP 316 S.S. Fluorofilm™ Viton® PE .5" O.D. Vinyl .938" O.D.
277 1.8 316 S.S. 316 S.S. Fluorofilm™ 316 S.S. Pipe 1/4" NPT M

C93  -
C73  -
C13  -

312SI#† 3.0 PVDF/PVDF Ceramic Fluorofilm™ PVDF/Polyprel® 4FV PE .5" O.D.
313SI#† 3.0 PVDF/PVDF Ceramic Fluorofilm™ PVDF/PTFE 4FV PE .5" O.D.
318SI#† 3.0 PVC/PVC Ceramic Fluorofilm™ PVDF/Polyprel® 4FV PE .5" O.D.
410SI#† 3.0 Acrylic/PVC Ceramic Fluorofilm™ PVDF/Polyprel® 4FV PE .5" O.D.
415SI#† 3.0 Polypropylene Ceramic Fluorofilm™ PVDF/PTFE 4FV PE .5" O.D.
418SI#† 3.0 PVC/PVC Ceramic Fluorofilm™ PVDF/Polyprel® 4FV PE .5" O.D.
419SI#† 3.0 Acrylic/PVDF PTFE Fluorofilm™ PVDF/Polyprel® 4FV PE .5" O.D.
20 3.0 Acrylic/PVC Ceramic Fluorofilm™ Viton® PE .5" O.D.
20HV 3.0 Acrylic/PP 316 S.S. Fluorofilm™ Viton® PE .5" O.D. Vinyl .938" O.D.
20S 3.0 Acrylic/PVC Ceramic Fluorofilm™ Viton® 4FV PE .5" O.D. Vinyl .5" O.D.
24 3.0 PVC Ceramic Fluorofilm™ PTFE Pipe 1/2" NPT M
25HV 3.0 Polypropylene 316 S.S. Fluorofilm™ PTFE PE .5" O.D. Vinyl .938" O.D.
26 3.0 PVC Ceramic Fluorofilm™ Viton® PE .5" O.D.
26S 3.0 PVC Ceramic Fluorofilm™ Viton® 4FV PE .5" O.D.
27 3.0 316 S.S. 316 S.S. Fluorofilm™ PTFE Pipe 1/2" NPT M
29 3.0 UHMW PE Ceramic Fluorofilm™ Viton® PE .5" O.D.

C94  -
C78  -
C74  -
C14  -

30 6.0 Acrylic/PVC Ceramic Fluorofilm™ PTFE PE .5" O.D. Vinyl .5" O.D.
34 6.0 PVC Ceramic Fluorofilm™ PTFE Pipe 1/2" NPT M
35P 6.0 Polypropylene Ceramic Fluorofilm™ PTFE Pipe 1/2" NPT M
35T 6.0 Polypropylene Ceramic Fluorofilm™ PTFE PE .5" O.D.
36 6.0 PVC Ceramic Fluorofilm™ PTFE PE .5" O.D.
37 6.0 316 S.S. 316 S.S. Fluorofilm™ PTFE Pipe 1/2" NPT M

C76  -
468SP 1.8 PVC/PVC Ceramic Fluorofilm™ PVDF/Polyprel® 4FV Pipe 1/2" NPT M
74S 1.8 PVC Ceramic Fluorofilm™ PTFE 4FV Pipe 1/4" NPT M
277 1.8 316 S.S. 316 S.S. Fluorofilm™ 316 S.S. Pipe 1/4" NPT M
20 3.0 Acrylic/PVC Ceramic Fluorofilm™ Viton® PE .5" O.D.

C77  -

20HV 3.0 Acrylic/PP 316 S.S. Fluorofilm™ Viton® PE .5" O.D. Vinyl .938" O.D.
20S** 3.0 Acrylic/PVC Ceramic Fluorofilm™ Viton® 4FV PE .5" O.D. Vinyl .5" O.D.
24 3.0 PVC Ceramic Fluorofilm™ PTFE Pipe 1/2" NPT M
25HV 3.0 Polypropylene 316 S.S. Fluorofilm™ PTFE PE .5" O.D. Vinyl .938" O.D.
25P 3.0 Polypropylene Ceramic Fluorofilm™ PTFE Pipe 1/2" NPT M
25T 3.0 Polypropylene Ceramic Fluorofilm™ PTFE PE .5" O.D.
26S** 3.0 PVC Ceramic Fluorofilm™ Viton® 4FV PE .5" O.D.
27 3.0 316 S.S. 316 S.S. Fluorofilm™ PTFE Pipe 1/2" NPT M
29 3.0 UHMW PE Ceramic Fluorofilm™ Viton® PE .5" O.D.

Output Information with Standard Liquid End

Series
Gallons per Hour 

Min  Max
Liters per Hour 
Min  Max

mL/cc per Minute 
Min  Max

mL/cc per Stroke 
Min  Max

Maximum  
Injection Pressure

C10, C70*, C90* 0.001  1.3 0.005  4.9  0.08   82 0.08  0.82 300 psi (20.7 Bar)
C11, C71*, C91* 0.003  2.5 0.010  9.5  0.16  158 0.16  1.58 150 psi (10.3 Bar)
C12, C72*, C92* 0.004  4.0 0.015 15.1  0.25  252 0.25  2.52 100 psi  (6.9 Bar)
C13, C73*, C93* 0.008  8.0 0.030 30.0  0.51  505 0.51  5.05  60 psi  (4.1 Bar)
C14, C74*, C94* 0.020 20.0 0.076 76.0  1.26 1262 1.26 12.62  25 psi  (1.7 Bar)
C76* 0.004  4.0 0.015 15.1  0.25  252 0.25  2.52 175 psi (12.1 Bar)
C77* 0.010 10.0 0.038 38.0  0.63  631 0.63  6.31  80psi   (5.5 Bar)
C78* 0.025 25.0 0.095 95.0  1.58 1577 1.58 15.77  30 psi (2.07 Bar)

*Minimum output is based on 1 stroke per minute and 10% stroke setting, minimum output can be reduced further in external mode. Series C9 pumps may be programmed for strokes per hour for lower outputs.

AutoPrimeTM Liquid End Configuration Data & Materials of Construction
Drive 

Assembly
Liquid 

End No.
Size 
Code Head & Fittings Balls Liquifram™ Check Valve Accessory Tubing & Connections

C11, C71, C91 
C12, C72, C92

D60HI 1.8 Acrylic/PVC Ceramic Fluorofilm™ PVDF/Polyprel® 4FV PE .375" O.D.
D68HI 1.8 PVC/PVC Ceramic Fluorofilm™ PVDF/Polyprel® 4FV PE .375" O.D.

C13, C73, C93 D10HI 3.0 Acrylic/PVC Ceramic Fluorofilm™ PVDF/Polyprel® 4FV PE .5" O.D.
D18HI 3.0 PVC/PVC Ceramic Fluorofilm™ PVDF/Polyprel® 4FV PE .5" O.D.

Output Information – AutoPrimeTM Liquid Ends (Liquid end models beginning with “D”)

Series
Maximum Output Maximum Pressure

GPH Liters/hr mL/cc per minute mL/cc per stroke PSI Bar
C11, C71, C91 2.3  8.7 145.1 1.45 150 psi 10.3
C12, C72, C92 3.8 14.4 239.8 2.40 100 psi  6.9
C13, C73, C93 7.8 29.5 492.2 4.92  60 psi  4.1

AutoPrimeTM liquid ends have 3 check valves: suction on the bottom; discharge on the front; and autoprime bleed on the top. By design, a repeatable portion of the process fluid continuously bleeds through the top check valve to be 
returned to the chemical supply. The result is the assurance that any gas in the head is automatically relieved thus eliminating air-binding. The maximum output per the tables above is reduced to account for the continuous bleed.

  See front page for voltage code specifications. 
Plastic heads with tubing connection include ½" NPT and ½" BSP.

** These Liquid Ends are available without a 4FV, simply drop the ‘S’ at 
the end of the Liquid End number to order the model without a 4FV.

  # These liquid ends use 3/8" diameter balls. Pump output may be 
reduced in some applications.

†  To specify ¼" NPT male, change ‘I’ to ‘P’.  
To specify black, UV resistant tubing, change ‘I’ to ‘U’. 
To specify 3FV, change ‘S’ to ‘T’.

3FV  indicates that the pump is equipped with an LMI Three Function 
Valve (pressure relief, priming aid, line drain).

4FV  indicates that the pump is equipped with an LMI Four Function 
Valve. This diaphragm type, anti-syphon/pressure relief valve is 
installed on the pump head. It provides anti-syphon protection and 
aids priming, even under pressure.

Fluorofilm™ is a copolymer of PTFE and PFA.  
Polyprel® is an elastomeric PTFE copolymer.

Polyprel is a registered trademark of Milton Roy, LLC.

Fluorofilm and Liquifram are trademarks of Milton Roy, LLC. 
Viton® is a registered trademark of DuPont.
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