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One of the biggest drawbacks of making maple syrup for a back yarder or small maple producer 

is the time it takes to boil the sap into syrup.  The idea of using a small reverse osmosis unit to 

assist with the syrup making is very interesting to many small maple producers.  There are 

many little reverse osmosis systems available for water purification in households or for small 

commercial applications.  These can be purchased from a number of big box stores, home 

improvement stores or on line.  These RO units can be used to remove water from sap to speed 

up the concentration and syrup boiling process.  To make a small RO unit work you must first 

get the sap under pressure using a pump, typically a shallow well pump.  About 9 years ago I 

started experimenting with small reverse osmosis units to try and cut down on the amount of 

boiling time needed to make my family maple syrup.  I started with a GE Merlin that was rated 

to deliver 30 gallons of pure water per hour when operated at about 60 psi.  That rating is for 

when purifying permeate from water.  When you are removing water from maple sap the 

permeate removal rate is reduced by 6x or I was removing between 4.5 and 5 gallons per hour.  

This was still a huge benefit for reducing the time of boiling my 25 taps on my 2’ x 4’ wood fired 

flat pan from about 8 hours per run to 4 hours.  It would sweeten the sap from about 2% up to 

between 4 and 5%.  The investment was about $360 for the RO unit and I already had a shallow 

well pump that I used to pressurize the sap to about 55 psi and had to purchase a pre-filter 

canister.   Though this system reduced my wood use by about 50% the primary benefit was the 

reduction in boiling time with no identifiable change in the taste or quality of maple syrup.  In 

the off season the membranes were stored in the unit with permeate created by the unit.  I 

used this unit for 4 years and by the fourth year notice a slight reduction in performance.  To 

keep the pump from continually turning on and off while feeding the membrane and to 

maximize the pressure the pressure switch on the pump had to be set at maximum.  The 6x 

reduction in capacity seems to be universal when processing sap vs. processing water with any 

unit set up and rated for water purification.  So a home RO rated for 50 gallons per day would 

remove about 2 gallons per hour with water or would take about 1/3 of a gallon of water out of 

your sap per hour.  That would be fine for someone with 2 or 3 taps.  A larger unit that claims 

240 gallons of water purified per day should take out about 10 gallons per hour from water but 

only about one and a half gallon of water from sap.  That should be good for someone with up 

to 5 to 12 taps. With these water purification units you must remove the carbon filter as it will 

remove sugar and many other things you normally want in syrup.  

Like any normal maple producer once the small RO was working well and syrup was more 

efficient to make, I annually added more taps so after using the Merlin for four years it was 

time to go bigger.  I had a larger RO unit come available that had a higher pressure option using 

a small Procon pump on a half horse power electric motor and one 2.5” by 21” membrane.  To 

this unit I added two more 2.5 by 21” membranes to boost the capacity to handle my now 70 

taps.  This unit operated at 250 psi, would remove about 15 gallons of permeate per hour and 



could bring the sap up to 12% sugar if given enough time. So boiling for 70 taps was still taking 

about 4 hours of boiling time per run only with much greater yield.  I continued to use the 

shallow well pump to feed this unit.  I found that as the sap became sweeter the water removal 

rate would gradually be reduced.  I found the best way to keep the production high was to 

process the sap in 15 gallon batches.  So I would hook the RO to a 15 gallon jug of sap and run 

the concentrate back into the sap jug until the sap reached 10 to 12% at which time the 

permeate removal would be down to about 8 gallons per hour.  The concentrated sap would 

then head to the boiler.  As soon as we started on the next jug of 2% sap it would rinse out 

sugar build up in the membrane and go back to the full capacity of 15 gallons per hour.  Both of 

the units above were used in the USDA Forest Farming youtube videos.  Unfortunately the 

three membrane RO made the middle sized RO in the videos look much more complicated than 

it need to be creating lots of inquiries.  It was nice that the shorter membranes were easier to 

transport to maple programs for demonstrations.  It seems the 40” membranes and pressure 

vessels are more standard production than the 14” or 21” alternatives so they are much more 

economical to purchase for the amount of output.  I had the three membranes hooked up in 

parallel to get the most water removed per hour.  If they were hooked in series less water 

would be removed per hour but the sap could be much sweeter in one pass.  For the off season 

I would store these membranes in holders made from PVC pipe that would be filled with 

permeate and a screw tight lid sealing the liquid and membrane in.   

It was at this point that I began to gain friends.  Friends who would show up at my garage with a 

50 gallon barrel of sap or more and we would RO that down to about 15 gallons in about 2 and 

a half hours but these visits would save them between 8 and 20 hours of boiling time each time 

the sap ran.  But the desire for something bigger was growing.  The question of how to make a 

simple RO that would be most useful for maple operations of 300 to 500 taps lead to the next 

experiment.  The fact that each year in the maple industry some percentage of maple 

producers are updating their 8” by 40” membranes that have lost some percentage of capacity 

seemed like it could be a low cost source for operations that don’t need that maximum 

capacity.  Breezy Maple Farm was updating some of their membranes and provided one for our 

testing.  A 8” by 40” Codeline fiberglass pressure vessel was purchased on line along with a 330 

gallon per hour Procon pump.  This pump was connected using a cone connection to a standard 

shaft 1 horse motor that I already owned.  This system operated at 250 psi and would remove 

about 300 gallons of permeate per hour.  Total cost of materials was about $1150.  This 

performed with great efficiency but had a couple of unexpected issues.  At first the pump 

would run but nothing happened, even when well primed.  Turned out the motor was running 

backwards and needed to be rewired.  The bolts in the motor were too short to connect to the 

cone so they had to be replaced with threaded rod and there was enough vibration in the cone 

to pump connection that it would wear out the rubber in the motor to pump coupling every 

couple of weeks.  The clamp style connection between a motor and pump seem like a much 

better system.  Here again I used the feed pump in addition to the higher pressure pump.  

Some are not using the feed pump, especially if the sap is slightly elevated over the pump so 



that it can help with priming.  This eliminates the cost of the feed pump.  I’ve run them both 

ways but I get less chatter in the high pressure pump when I use the feed pump but 

performance seems equal.  This system had more capacity than I need and sometimes I had 

trouble having enough permeate to give the 8” membrane the rinsing it should have following 

use. 

The next year I tried a 4” by 21” membrane with the 330 gallon Procon pump.  This unit did not 

put out as much as I expected.  I had heard that it could do about 60 gallons per hour at 250 psi 

but I was usually getting about 45 of permeate per hour.  Still great for my 70 taps and friends 

but when you look at the price of the 21” membrane and pressure vessel it is not that much 

less than a 4” by 40” which will have twice the performance.  So the last year of making maple 

syrup at home we tried a 4” by 40” with the 330 gallons per hour pump and it performed very 

well delivering 80 to 100 gallons per hour of permeate.   

The reason I felt it necessary to put this information together is the over whelming response we 

have had to the little RO youtube videos.  The USDA wanted some Forest Farming Videos so 

they sent a crew to tape and record some presentations which went on line a little over two 

years ago.  I figured there were likely a couple of hundred people who would be interested in 

making their own little RO.  There are five videos on youtube talking about RO and covering the 

three different sizes I had experimented with at that time.  As I checked last week they 

combined had over 60,000 views and hundreds of people have emailed questions about some 

aspect about building a little RO.  If you are interested go to youtube.com and type in Cornell 

Reverse Osmosis and they will pop up.  I hope this information will help answer many of 

people’s questions so they don’t have to try to track me down.  If you are not at all 

mechanically inclined making your own RO is probably not the best idea.  They are becoming 

more available at more reasonable prices than ever before.  Buying one can save significant 

aggravation.  If you are a do it yourselfer, this is a reasonable project to put one together.   

Some of little ROs from this project are now assisting with concentration of sap at the Cornell 

Arnot Forest.   

Here are a few details that should help 

The Merlin is no longer available. 

Flush the RO filters with all the permeate you can save after every use.  Do not use chlorinated 
water in your RO at any time.  Store the membranes in pure permeate in the off season in your 
pressure vessel or make an air tight holder out of PVC pipe.  There are preservatives and soap 
available for membranes if you need them.  Follow suppliers’ instructions and store where 
children cannot access.   
 
The pressure in the RO is controlled by a valve on the exit end of the membrane on the 
concentrate line.  Permeate comes out of the center of the membrane on both ends, you can 



block one end so all the water come out one line.  The concentrate goes in one end and out the 
other at the outside fittings by the rings of the membrane.  Most small ROs without internal 
recirculation should send the concentrate back to the sap tank.  Concentrate in batches. 
 
Flow meters can be handy but you can get a quick measure by just putting the permeate line in 
a 5 gallon bucket and measuring how long it takes to fill it.  After a few times you get pretty 
good at seeing when you are getting a great flow and when it is slowing down. I get excellent 
results with my 4x40 with a 3/4 hp pump and a 330 gallons per hour pump.  If you get a much 
smaller pump, say a 150 gph, you get less flow over the membrane at a given pressure which 
allows the sugar to build up on the membrane and reduce its capacity.  The membrane is like a 
fine screen and the more flow pushing the sugar along the longer it stays clean and 
functioning. You want a pump that has at least 50% more capacity than the rated capacity of 
the membrane and more is not a problem. 
 
Change or clean your pre-filter often 
 
Supplies are available in many places.  I have used maple dealers, amazon.com, ebay.com, 

americanro.com, altanticro.com, freshwatersystems.com, nextgenmaple.com and Deer Run 

Maple plus there are many more.   

A sap refractometer is very helpful when working with an RO as it can give you sugar contents 

in seconds and harder to break than a hydrometer.  

There are many membranes available, I tend to pick the ones with the highest rating for the 

price.  

Starting at the sap tank here the suggested parts in order:  A foot valve, a line to either the feed 

pump(a valve just after the feed pump can cut down on the need to re-prime the pump so 

often, shut it when moving the line from one tank to another) or the pre-filter, from the pre-

filter a line to the high pressure pump, a line from the high pressure pump to the outside fitting 

of the pressure vessel, a pressure vessel with a membrane inside, a concentrate line from the 

outside fitting on the exit end of the membrane that goes back to the sap tank or to a tank 

suppling the boiler, and a line from the center fitting on the pressure vessel to a tank for storing 

permeate.   

A special thanks to Next Generation Maple and Deer Run Maple for all the help and 

encouragement with this project.  Connected are some photos of little ROs that people have 

built. 

 



 







 


