The Science Of Disinfectants - by Kirsten M. Thompson 

We often take for granted the action of disinfectants without fully understanding how they work. Not only are there differences in the action of the antimicrobial ingredients, but there are also differences depending on the concentration of chemical that is used that can impact the action of a chemical agent or physical process. In general, disinfectants have three mechanisms of action or ways that they affect or kill an organism: Cross-linking, coagulating, clumping; structure and function disruption; and oxidizing.

Alcohol - Hand Sanitizer, 70% IPA
Mechanism of action: Cross-linking, coagulating, clumping.

Like many disinfectants, alcohols are generally considered to be non-specific antimicrobials because of their many toxic effects. Alcohols cause cell proteins to clump and lose their function. Specifically, the cell membranes lose their structure and collapse, thereby killing it. The alcohol must be diluted with ~30% water for the optimum effect, as proteins are not denatured as readily with straight alcohol.

Alcohol is also effective in inhibiting spore germination by affecting the enzymes necessary for germination. However, once it’s removed, spores can recover, so it’s not considered a sporicidal.

Quaternary Ammonium Compounds – Quat 64, Nu-Quat 64, Thrift-O-Lemon
Quaternary ammonium compounds (quats) are some of the most widely used disinfectants today because of their broad spectrum effectiveness. Quaternary ammonium compounds work by denaturing the proteins of the bacterial, fungal or viral organism, affecting the metabolic reactions of the cell and causing vital substances to leak out of the cell, causing death. Because quats are a charged particle, something to consider is “quat absorption,” which is when quat molecules are attracted and bound to anionic — negatively charged — fabric surfaces. For example, if a pail contains the correct dilution of a disinfectant with an active ingredient concentration of 700 parts per million (ppm), that concentration could be reduced by as much as half after a cotton wipe is placed in the solution and allowed to soak for 10 minutes. Some ways to solve quat absorption include using wipes made from nonreactive textiles and increasing the solution concentration to compensate for absorption.
Quat 64 Concentrate  - 4.8% Quaternary Ammonium Compounds = 700 ppm 

Raw Material – Stephen Dual Quat used in many of the EPA “N” list disinfectants.

Nu-Quat - Dual Quat based 3.85% = 660ppm
----------------------------
Peroxygen Compounds = Powder or Liquid Brightener
Mechanism of action: Oxidizing.

Both hydrogen peroxide and percarbonate are peroxygen compounds of great importance in infection control because, unlike like most disinfectants, they are unaffected by the addition of organic matter and salts. In addition, the formation of the hydroxyl radical, a highly reactive ion that occurs as peroxygen compounds encounter air, is lethal to many species of bacteria because it is a strong oxidant. Being highly reactive, the hydroxyl radical attacks essential cell components and cell membranes, causing them to collapse. Peroxygen compounds also kill spores by removing proteins from the spore coat, exposing its core to the lethal disinfectant.
“Solutions containing 7.5% H2O2 are among the superior disinfectants belonging to the same group of oxidizing disinfectants.”
Neutral Disinfectant Cleaner-64 x CLEANER x DISINFECTANT x DETERGENT x *VIRUCIDE x FUNGICIDE (against pathogenic fungi) x MILDEWSTAT (on hard, non-porous, inanimate surfaces) x DEODORIZER x CITRUS CANKER CONTROL (Not for Use in California) x MUSHROOM FARM SANITATION (Not for Use in California) x KILLS GERMS x Effective in the presence of 5% serum contamination x For Home, Hospital, Institutional and Industrial Use x For Farm, School, Restaurant, Food Handling and Processing Areas, Equine, Poultry/Turkey Farm, Bar, Tavern and Institutional Kitchen Use x Formulated for Effective Farm Premise Sanitation x Formulated for Effective Poultry Premise Sanitation x Formulated for Effective Swine Premise Sanitation x Formulated for Effective Veterinary Practice/Animal Care/Animal Laboratory Disinfection x (lemon) (mint) (pine) (fresh) (floral) (citrus) (scent) (scented) x Kills Pandemic 2009 H1N1 Influenza A virus (formerly called swine flu) x(Name of dispensing system) xBleach Free xIndoor/Outdoor 
ACTIVE INGREDIENTS: Octyl decyl dimethyl ammonium chloride ............... 1.627% 
Dioctyl dimethyl ammonium chloride .......................... 0.814% 
Didecyl dimethyl ammonium chloride ......................... 0.814% 
Alkyl (50% C14, 40% C12, 10% C16) dimethyl benzyl ammonium chloride ........ 2.170% 
TOTAL QUAT INGREDIENTS ......................... 5.119%  / 64 = 847 ppm
Inert Ingredients 94.575%
VIRUCIDAL ACTIVITY– (This product or product name) when used on environmental, inanimate, hard, non-porous surfaces exhibits effective virucidal activity against HIV-1, HIV-2, Hepatitis B Virus (HBV), Hepatitis C Virus (HCV), Herpes Simplex Type 1 (causative agent of fever blisters), Herpes Simplex Type 2 (genital), Influenza A2/Hong Kong, Vaccinia, Rotavirus, Human Coronavirus (ATCC VR-740, Strain 229E), SARS Associated Coronavirus, Rabies Virus, Paramyxovirus (Mumps), Bovine Viral Diarrhea Virus (BVDV), Pseudorabies, Bovine Rhinotracheitis, Feline Leukemia, Feline Picornavirus, Canine Distemper Virus, Avian Influenza A Virus, and Porcine Respiratory & Reproductive Syndrome Virus (PRRSV). Add 2 ounces of the product (product name) per gallon of water (or equivalent dilution) (one ½ oz packet per quart of water) (one 1 oz packet per ½ gallon of water) (one 2 oz. packet per gallon of water) (one 4 oz. packet per 2 gallons of water). For heavily soiled areas, a pre-cleaning step is required. Apply solution with a cloth, mop, sponge, hand pump trigger sprayer or low pressure coarse sprayer so as to wet all surfaces thoroughly. Allow the surface to remain wet for 10 minutes.
Aldehydes were efficacious high-level disinfectants during our experiments; Cidex® and Sanidex® having sporicidal effect within reasonable time (5 minutes and 20 minutes at high inoculum). Expectedly, QACs as is known from literature [1–3] fared poorly in this regard. Among the aldehydes, Cidex® (2.4% Glutaraldehyde) fared best, followed by Sanidex® (0.55% ortho-pthaladehyde) and then Glutishield® (2% Glutaraldehyde). This emphasizes that concentration of Glutaraldehyde used is important for semi-critical disinfection, a level of ≥2.4% being suitableMechanism of action: Cross-linking, coagulating, clumping.

Phenol and its derivatives exhibit several types of bactericidal action. At higher concentrations, the compounds penetrate and disrupt the cell wall and make the cell proteins fall out of suspension. One of the first things to occur is stopping essential enzymes. The next level in the damage to the bacteria is the loss in the membrane’s ability to act as a barrier to physical or chemical attack.

Though phenols can act at the germination 

Chlorine 

Mechanism of action: Oxidizing.

Chlorine is a very common disinfectant used in a wide variety of cleaning solutions and applications — even in drinking water — because, even in very small amounts, it exhibits fast bactericidal action. Chlorine works by oxidizing proteins, lipids and carbohydrates. Hypochlorous acid, which is a weak acid that forms when chlorine is dissolved in water, has the most effect on the bacterial cell, targeting some key metabolic enzymes and destroying the organism. Chlorine compounds have also been shown to affect surface antigen in enveloped viruses and deoxyribonucleic acid (DNA) as well as structural alterations in non-enveloped viruses.

Very few chemicals are considered sporicidal; however, chlorine compounds in higher concentrations have been shown to kill bacterial spores such as Clostridium difficile (C. diff).

