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- Sediment filter 

- Gets out dirt, dust, etc 

- Sediment can damage the filter 

- Carbon filter 

- Removes chlorine etc 

- Can also damage the filter 

- Purifies water 

- Reverse osmosis membrane 

- Most important 

- Lets in water but no contaminants 

- Polishing filter (sometimes) 

- Removes any taste/ odor remaining 

https://science.howstuffworks.com/reverse-osmosis.htm 
- Usually, osmosis would filter the lower concentration solution into the higher 

concentration solution to achieve equalibrium 
- In reverse osmosis, the solvent in the higher concentration solution filters into the lower 

concentration solution, separating the solvent from the solute 
- Osmotic pressure fuels osmosis 
- To induce reverse osmosis, we simply have to apply pressure to the higher 

concentration side  
- Enough to counteract the osmotic effect 
- Typically 50-60 bars of pressure 
- Solute molecules are typically larger than water molecules, so the water 

molecules go through the membrane 

https://aquariumstoredepot.com/blogs/news/best-rodi-system-reviews
https://www.espwaterproducts.com/understanding-ro/
https://science.howstuffworks.com/reverse-osmosis.htm


https://puretecwater.com/deionized-water/what-is-deionized-water - how does DI work

 
 
http://awaterpurifier.com/acceptable-tds/ 
 
https://www.gardenguides.com/98709-minerals-plant-need-grow.html 
 
 
 
 
 
 
 
 
 
 
 

https://puretecwater.com/deionized-water/what-is-deionized-water
http://awaterpurifier.com/acceptable-tds/
https://www.gardenguides.com/98709-minerals-plant-need-grow.html


Many people make a point of drinking the purest water possible, but that may not always 
be the case. Many studies have shown that water that is too pure has a lack of natural 
minerals that benefit us in many ways. As we know, humans and plants alike need minerals 
to thrive; plants rely on soil and water to give them the nutrients they need to function. My 
question is: how exactly does the purity of water affect the growth rate of plants. 
First, it’s important to know that TDS stands for total dissolved solids. This essentially a 
measurement of the number of foreign molecules there are per molecules in water. Since 
the number is typically low, we usually measure it in parts per million, or PPM. We usually 
want to drink water with a PPM of about 50-150, but anything under 300 is considered 
suitable. We have very good water here in Metro Vancouver, and the TDS that I tested in 
my own tap water was 12ppm, which is very low, some may even say that it’s too low.  
But what happens if the TDS is to low? There’s a lot of discourse on this subject, but some 
say that water with a very low TDS can cause issues due to a lack of minerals. It’s also said 
that a very low TDS is undesirable simply because of a flat or bitter taste. Either way, it’s 
pretty much unanimously agreed upon that a very low TDS is both lacking in minerals and 
not optimal for drinking. With a TDS of 0ppm, there will be virtually no substance, mineral, 
or impurity in the water at all. Now, we just need to determine if this lack of minerals will 
affect plant growth.  
I’ll answer this question by discussing the 2 steps to my water purification system: reverse 
osmosis, and deionization. Finally, I’ll talk about the nutrients that plants need to survive 
and thrive. 
The water purification system that typically achieves the lowest TDS is called RODI, which 
stands for Reverse Osmosis DeIonization. Reverse osmosis and deionization are 2 separate 
processes that are performed in succession to purify the water as much as possible. Using 
only one of these processes will usually get your water down to a TDS of about 10-20 
ppm, but using both will get you to 0. RODI water is not very common, but it’s typically 
used in reef aquariums and scientific labs.  
The first step to creating RODI water is reverse osmosis. However, to fully understand 
reverse osmosis, we need to fully understand osmosis. Osmosis essentially moves the less 
concentrated solution through a semi-permeable membrane into the more concentrated 
solution. This balances the solute-solvent ratio on each side of the membrane. Water 
always moves in a way that achieves equilibrium; this is called osmotic pressure.  



Now, reverse osmosis has the same idea, but instead of letting osmotic pressure balance 
the ratio of solute to solvent, we now want to separate the solute from the solvent.  We do 
this by applying external pressure to the solution with a higher concentration to overpower 
the natural osmotic pressure. This forces the solution through the semi-permeable 
membrane and basically allows the solvent to pass through, but leaves the solute behind. 
This happens because most foreign particles are larger than water molecules and are 
blocked by the membrane. But as we know, reverse osmosis isn’t foolproof, so we still want 
to move onto the next step.  
Deionization is a process that removes any positive and negative ions from the solution. 
This is a complex process that partly occurs at a molecular level. To put it simply, we use 2 
different types of resin to attract the ions, remove them, and replace them with hydrogen 
or hydroxide. Resins are small polymer beads with a certain charge, allowing them to 
attract ions with the opposite charge. We call ions with a positive charge “cat-ions” and we 
call negative ions “ann-ions”.  
There are 2 types of resin, cation resin, designed to attract cations, or positively charged 
ions, and anion resin, which attracts anions, or negatively charged ions.  
When we look at this diagram again, we can see how the solution would flow through here 
(point), and pass through an arrangement of resins, removing the ions from the solvent, 
water in our case.  
Deionization is a very thorough process, and it removes most impurities; by the time this 
part of the RODI process is completed, the TDS is typically at 0ppm. Here’s a list from 
PureTec Water of ions that are commonly removed from municipal tap water. Now, if we 
compare this list to this list 
Of nutrients crucial to plants, we’ll see quite a bit of overlap. The highlighted nutrients are 
among the list of nutrients that are usually found in tap water but are filtered out by the 
RODI process. Notice how most of the highlighted nutrients are secondary nutrients, 
meaning they’re not as crucial to plants as the other nutrients.  
But this doesn’t mean that the plant won’t be affected by a lack of these nutrients. Many of 
the nutrients filtered out assist with chlorophyll production, which is crucial to the plant’s 
health, as well as the photosynthesis process. Also, nitrates are among the list of nutrients 
absent in the tap water. Nitrogen is an extremely crucial part of a plant’s growth and having 
a lack of nitrogen in the water may prove to be problematic.  



When we look at the functions and tasks that each nutrient performs, we can see that 
without these nutrients, the plant will not be thriving the same way that it should be able 
to. The most important issue that the plant will encounter would likely be the lack of 
nutrients necessary for photosynthesis. Photosynthesis essentially gives the plant the 
energy it needs to survive, and without the proper nutrients, the inability to perform 
photosynthesis could be devastating. This could slow down the growth rate of the plant 
exponentially, or even cause a lack of malnutrition that’s unrecoverable.  
But, it's hard to say how much this lack of minerals in the water will affect the plant. It’s 
important to note that plants can also get minerals through the soil, which could affect the 
influence of water purity a lot. It’s really hard to determine exactly how much pure water 
could affect a plant without conducting trials and experiments. I look forward to exploring 
this more in the future.  
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