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Plants cannot grow properly when they are 
fed contaminated water. That is a fact that 
any experienced gardener would agree with. 
Water is the basis for all nutrient formulas as 
well as foliar sprays. If starting with a base of 
dirty water, you are either giving too much 
or not enough of the crucial elements that 
your plants are dependent on for thriving and 
providing amazing harvests. So, the cleaner 
your base water, the more precise you can be 
while mixing up the perfect formula for your 
fertilizer and foliar mixtures.
Cleaning your water with reverse osmosis 

technology assures the finest level of filtration 
available. RO machines remove virtually 99 
per cent of all contaminants from your water 
giving you the purest base to start with. This 
article addresses some of the key points of RO 
technology and how to get the most out of 
your RO filter. It’s of utmost importance to 
understand how these filters work and what 
steps to take to ensure the best performance 
and many happy harvests.

by Richard Gellert

A Thinking Man’s Guide to Reverse Osmosis
RO LOGIC

The Basics of RO Technology
All RO filters have pre-treatment stages consisting of 

sediment and a carbon filter, and one or multiple 
membrane stages. The RO membrane acts as a 
barrier to all dissolved salts, minerals and inorganic 
molecules, as well as most organic molecules. Pure 
H2O molecules pass freely through the membrane 
creating a purified product, or permeable stream. 
The rejected contaminants are forced away from the 
membrane and out a drain, or wastewater stream. Hence, 
all RO machines have a feed water inlet, a product water 
stream and a wastewater stream. 
The waste to product water ratio can vary depending on what 

type and configuration of membranes are being used as well 
as what size flow restrictor is used on the waste stream. This 
restrictor forces a certain percentage of the feed water to pass 
through the membrane, out the product stream, while rejecting 
a large percentage away and out the waste stream taking the 
contaminants with it. Typical residential drinking water systems 
operate at 5:1 waste to product ratios while industrial RO’s, 
with high powered pumps and waste recirculation technology, 
can operate at 1:1 ratios. The waste to product water ratio is 
also dependent on incoming pressure. The closer the psi is to 
optimal for the given membrane the closer the ration will be to 
the restrictor that is specified for the system.
Three main factors influence the flow rate of the final 

product stream: inlet PPM, pressure and temperature. Most 
RO membranes are rated at gallons per day (24 hours period) 
under the following parameters: 500 PPM, 77°F and 60 PSI. 
So, a 100 GPD RO filter will achieve that flow rate if these 
factors are met. The higher the PPM of the feed water, the 
slower the product flow and the life of the membrane will also 
be shortened. Slow product flow can be directly related to low 
temperature and inlet pressure. An understanding of how RO 
works will allow you to get top performance out of your system.
RO can be the magic bullet for the best results achievable 

in all your projects. The applications for RO are numerous 
and varied, and include desalination of seawater or brackish 
water for drinking purposes, wastewater recovery, food and 
beverage processing, biomedical separations, purification 
of home drinking water, industrial process water and 
hydroponics and gardening.

MGP Membrane

Don’t Foul Your Membranes
One of the most frustrating things when it comes to RO 

performance is a system that starts off by producing lots of 
pure water but quickly slows down to a trickle and/or starts 
producing water high in PPM. There are several factors that can 
cause this and it can occur whether using city or well water. 
For city water users, chlorine and chloramines can quickly 

destroy the RO membrane. RO membranes are made up of 
a sheet of multiple layers of a high rejection, semi-permeable 
material that is then rolled into a cylinder shape. Both of these 
strong oxidizers can eat up and strip away the first layer or more 
of the rejection film. This will cause higher flow rates of product 
water but will limit the membranes ability to reject contaminants 
and therefore result in higher PPM of the product water.
All RO systems use a carbon pre-filter to remove chlorine 

before it reaches the membrane. These carbon filters are 
somewhat effective against chloramines but if this oxidizer is 
known to be present in significant quantities a special carbon 
media filter may be used to remove the majority of them. Either 
type of carbon filter has a useful life or capacity to remove 
the oxidizers. Once you have blown through that capacity, 
the chlorine or chloramines will make their way into the 
membrane and quickly render it useless. You must change these 
carbon filters regularly to ensure optimal performance of the 
RO membranes. 
For well water users, iron, manganese, hydrogen sulfide and 

biological compounds are the enemies to RO membranes. These 
substances will accumulate on the membrane surface and clog 
the pore structure, not allowing water to pass through. Symptoms 
of this are decreased flow of product water over a relatively short 
time. Most good quality membranes last anywhere from one to 
three years depending on how much water passes through them 
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as well as the quality of the unfiltered water. A water analysis will 
tell you which of these contaminants are present in high enough 
concentrations to warrant the need to employ some form of 
pre-filtration before the RO filter.
Iron is the one substance that can foul membranes quicker 

than any other. High amount of iron in the feed water needs 
to be addressed with additional pre-filtration. The first thing 
is to determine which type of iron is present. Suspended, or 
ferric iron, leaves a tell tale rust color on clothing and sinks. 
Usually you can see these rust colored particles floating or 
settling in a glass of water. Dissolved, or ferrous iron is clear but 
when exposed to air for long enough will precipitate out into 
the ferric form. Dissolved iron may also contain iron bacteria, 
which can form a layer of slime on sinks and toilet bowls. If 
present in high enough concentrations, each type needs to be 
dealt with prior to introducing the water to an RO filter. Some 
examples of iron filters include greensand, KDF85 and super 
oxygenation followed by sediment filtration. 
Bio fouling can occur to membranes if there is a presence of 

living bacteria and other micro-organisms in the feed water. 
RO is generally an excellent choice for well water users with 
biological contaminants. However, it is important to note 
that reverse osmosis does not provide foolproof protection 
against all microorganisms. You should have your water tested 

for bacteria, viruses and cyst contamination before relying 
solely on reverse osmosis. Furthermore, if enough of these 
bugs are present your membranes can be prematurely fouled. 
They will start to harbor these microorganisms and become a 
breeding ground for them. Ultra Violet sterilization is the key 
to preventing these types of problems.  

Hardness Can Be Tough
Water hardness, also known as lime scale, is made up of calcium 

and magnesium and can be found in both city, well and spring 
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water sources. While RO filters can remove both efficiently they 
are some of the toughest contaminants for the RO membrane to 
reject. Normal levels of hardness can be taken care of by the RO 
filter alone but when the levels are considered extremely hard, 
in excess of 10 grains per gallon, pretreatment is recommended. 
A water softener will remove both calcium and magnesium 
and replace these ions with sodium chloride or table salt. An 
RO filter can then easily remove the salt from the water giving 
you ultra-pure product water. The life of the membranes is also 

extended substantially when using softened water.
Sediment, made up of sand, silt and other particulate matter, 

can also quickly clog the RO membrane. This is easily 
remedied by changing the sediment pre-filter stage in the RO 
machine regularly. Pleated, cleanable sediment filters are also 
available and can be rinsed clean with your hose in between 
filter changes. This is especially useful for those with extremely 
turbid or dirty water.

pH Problems
It’s possible to experience a drop in pH levels after your tap 

water has been through an RO machine. Without getting into 
too much chemistry it has to do with the equilibrium between 
CO3 (carbon dioxide), HCO3 (hydrogen carbonate) and CO3 
(carbonate). Water contains each of these in a certain proportion. 
Since RO membranes will reject dissolved ions and not reject 
dissolved gases, the RO product water and RO feed water will 
contain roughly the same amount of CO2, a gas. The HCO3 
and CO3, however, are 
often reduced by one to 
two orders of magnitude 
after passing through 
the RO membrane. This 
upsets the CO2, HCO3, 
CO3 equilibrium that 
was established in the 
feed water. A new 
equilibrium is established 
and will always result in a lowering of pH in the product water 
if there is CO2 gas present in the feed water.

Iron is the one substance that can foul 
membranes quicker than any other.

This should not pose a problem because the pH can easily 
be adjusted to proper levels after you mix up your nutrient 
formula. Another effect RO machines have is by removing the 
calcium, which tends to keep pH high and makes it difficult to 
adjust and stabilize pH, you can more easily control pH levels 
and have them be stable for longer periods.

Pressure Problems
One of the key factors in the flow of product water from 

an RO machine is pressure in the line feeding the filter. RO 
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membranes operate most efficiently at 60 PSI and above. Many 
people, especially on well and spring water sources, do not have 
adequate pressure. It’s very simple to test the PSI with a pressure 
gauge and determine how well your RO system will operate.
If you find you have low pressure, especially below 40 PSI, a 

pressure booster pump, made specifically for your RO system, 
is necessary. Another alternative for those with pressure tanks or 
pumps on their well is to turn up the PSI. Not only will higher 
pressure produce more pure water but the quality of the water 
will be better. Remember, reverse osmosis technology is based 
on pressure pushing the dirty water through the membranes, so 
the more PSI the better. 

Pretreatment is the Key
So now that you have a better understanding of how RO 

works and why you should be using it, you also can see that 
pre-treatment is the key to ultimate success. It can be as simple 
as changing the included sediment and carbon filter in the 
RO machine if you are using standard city water that is not 
off the charts with PPM’s or hardness. Unfortunately, some of 
us have extremely dirty and contaminated water that needs 
some serious pre-treatment before passing through an RO for 
the final polishing. Either way, once you have established your 
needs and start producing pure water for your plants, you will 
never go back to tap water. You can simply not achieve the same 
incredible results without relying on pure water as the base for 
all your gardening. The quality and size of your harvests will 
speak for themselves. Pure water’s not magic. It’s logic.




