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What would life be like without the hydrogen bond? 

A good question. A question with a simple answer, but a thoroughly detailed explanation. 

What would life really be like without the Hydrogen bond? The answer is it wouldn’t be like 

anything. Life as a concept would not exist. 

Our first problem is Deoxyribonucleic acid (DNA), which is 

made up of the phosphate groups, 1 of 4 nitrogen bases (Adenine, 

Guanine, Cytosine, Thymine) and a 5’ carbon sugar molecule 

(deoxyribose). DNA is similar to a ladder: the phosphate groups build 

the side of the ladder and the nitrogen bases form the rungs on the 

ladder. The nitrogen bases are bonded together via hydrogen. The 

Guanine and Cytosine pair is held together with three hydrogen bonds 

and the Adenine and Thymine pair is held together with two hydrogen 

bonds. DNA would, quite literally, unravel and ‘unzip’ itself if the 

hydrogen bond ceased to exist. The single strands of DNA, called RNA 

(ribonucleic acid) are now small enough to leave the nucleus. This 

would cause inevitable uncontrollable cell bioprotein synthesis. Not 

only does this mean that no proteins can be produced in a controlled 

manner, but it would also have the, comparatively, more severe side 

effect of death. The lack of protein production means that cells cannot 

be repaired, enzymes could not be produced etc.  

Also, individual protein molecules would not exist as proteins, which are made of amino 

acids, are built up of carbon, oxygen and hydrogen bonds, therefore meaning proteins could not 

exist or at least be severely de-natured. If RNA could still exist, then viruses (or eukaryotic cells 

without a nucleus instead containing a loop of RNA) could still, 

theoretically, exist, but this is ruled out by the consequence of both 

proteins not existing and life being non-existent. If proteins do not 

exist, there would be no protein carriers to carry the virus into the 

cell via facilitated diffusion or any subcellular structures such as 

ribosomes to replicate the RNA inserted into the cell by the virus. 

No protein molecules would mean the virus would not have a 

protein coat, and the lack of life means there would be no organisms to sustain the virus and act as a 

host. All in all, proteins, which are held together by hydrogen bonds, would denature, change shape 

and break apart. 

If hydrogen bonding was not possible then many compounds previously containing 

hydrogen would have a lower relative atomic mass (Aᵣ) and therefore the intermolecular forces 

holding these molecules together would be much weaker. Water would have a drastically lower 

boiling point and lower density, viscosity and higher volatility. Any molecules containing one or more 

hydrogen bonds would have very different chemical properties: it would change the general formula 

and chemical properties for those compounds in a homologous series. Acids would no longer exist 

due to them being proton (H⁺) donors, this would inhibit numerous chemical reactions of any kind. 
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Building on the above problem, we have the issues of ocean vaporisation and spontaneous 

human explosion. Oxygen is a polar molecule, and as oxygens electronegativity is high compared to 

hydrogen’s, the shared pair of electrons in water are much closer to the oxygen atom compared to 

the hydrogen atom. This causes a slightly negative 

inherent charge on the oxygen atoms and an equal 

slightly positive charge on the hydrogen atoms. This 

results in individual water molecules attracting each 

other to form a V-formation: the ‘corners’ on each 

water molecule (whereby the slightly oppositely 

charged molecules are located) pull on each other. 

This is the reason that a small molecule such as water 

has such a high boiling point (372°K). If hydrogen 

bonds are suddenly removed from existence would result in weaker intermolecular (London 

dispersion) & dipole forces. This would drastically reduce the boiling point to below human core 

body temperature (37°C), causing it to instantly explode. Everybody would die. It would also cause 

water in the ocean to spontaneously split into its sub-elements of hydrogen and oxygen: they would 

both instantly vaporise, turning into gas.  

A lack of hydrogen bonding (and therefore) water would also mean life would have to 

revolve around other compounds. For example, life would have to, in order to survive, become 

silicon based, but of course, this is all theoretical. If there was not water on earth, silicon based 

organisms could potentially thrive in vast seas of liquid ammonia, but this is a very far-fetched 

hypothesis. The lack of a hydrogen bond would also change all of the properties of water. For 

example, the slightly polar negative and positive charges on the individual atoms in water, as 

described in the above paragraph, cause water to have the inherent surface tension that it does 

(cohesion & adhesion). It is this surface tension that allows insects to float and skate on the surface 

of water without sinking. It is also the surface tension that allows plants to transport water in xylem 

vessels: they rely on the fact that water molecules ‘stick together’ to form a thin, unbroken tube all 

the way up the trunk, later to diffuse out of the stoma. Plants use this same system to transport 

mineral ions, therefore, a lack of water surface tension would result in no photosynthesis occurring 

and no mineral ion uptake, which would cause the plant to be magnesium and water deficient: it 

would not grow or photosynthesise and therefore die. 

A lack of hydrogen would also create problems in astronomy. Stars in the universe create 

energy by causing hydrogen nuclei to undergo nuclear fusion at extremely high pressures and 

temperatures (10,000,000°K) to overcome the forces of electrostatic repulsion. Our sun is an 

example of a star that combines helium nuclei to create helium through thermonuclear reactions. A 

lack of hydrogen would mean no Fusion could take place: stars would simply be a mass of dust, rock 

and carbon-based compounds. The universe, in essence, would be dull. 

As a brief, snappy conclusion, due to rapid change in the properties of the compounds that 

support life, such as water, humans would most likely explode as the water in our bodies would 

rapidly fall below its new boiling point. Plants would not be able to absorb water through their xylem 

vessels and die. Astrological structures such as stars would not be able to use hydrogen as their fuel 

source as nuclear fusion would no longer be possible meaning stars would die out and become a 

mass of earth and dust. 


