FRACTURING FLUID ADDITIVES, MAIN COMPOUNDS, AND CoMMON LISES,
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Chemicals Used by Hydraulic Fracturing Companies in Pennsylvania
For Surface and Hydraulic Fracturing A ctivities
Prepared by the Department of Environmental Profection
Bareau of Oil and Gas Management
Compiled from Material Safety Data Sheeis oblained from Industry

Additve Main Compound(s) I Purpose Common Use of Main
Type : Compound
Dilutsd Acid |  Hydrochoricackdor | Help dissolve mineralsand | Swumming pool chemical and
(tﬂ:-] muratic ackd I tnltlate cracks in the rock deaner
Koride Glutaraidrhyde Eliminates bacteria in the water | Disinfectant; steriize medic #
that produce corrosive and dental equipment
byproducts
Breaker Ammonium persulfate | Alluws a delayed break down of Bleacking agent In detorgent
¢ the god polymes chiing and halr cogmeticy,
| manulacture of household
) h pastics
Corrouien Nao-dimettyl formamide | Prévents the cormmsion of tie Used In pharmaceutrcals,
ptititor i plpe acryhic Fbers, plastics
Cregslmker Borate st ¢ Mabataing Muld viscosity ac Laur fry detargants, hand
i temperature increases scaps, and cosmetics
Friction Polyscrytamide g Water treatment. soil
Reducer e e & MinImizes friction between the | COndiioner ]
Mineral oil } fuid and the pipe i Make -up remover, bixatives,
L ! and candy
G-l Guar gum o= hydroxyethyl | Thickens the water in orderte | Cosmative, wothpuste, <3uces.
celluiose 5 suspend the sand 1 haked poods, ice cream
Iron Control Gitrie acid b Prevents precipitatton of mets! | Food addstive, flavaring sn
: ondes food and beverages; lLemon
| Juice ~7'% Litrac Acad
K Powssiumchloride  :  Creates a brine carrer NMujd Low sodium table salt
! sublitute
e e e e e i i SN,
Oxygen Ampongum bisullite i Removes oxygen from the water | Cosmetics food and beverage
Scavenger : o prefect the pipe irom processing water treatment
) \ ! P cofrosion
pH Adjusting Sodium sr patsssium : Maintoins the: vifectivencssof | Washing soda, detergents,
Agent carbuavie i other components, such as soap. water softener, glass and
H crossiinkers ceramics
Proppant Sica, quartzsand | Allows the fractures to rematn | Drinking water irration, play
open $a Lhe gas can oscape | sand, cencrete, brick mortar
Scale Ethyl:ne giycol Prevents scale deposits In the | Automalivy antifreese,
Inhibitor i plpe household duansers. and de-
] icing agent
Surfactant Isopropanol i Used t increase the viscosity of | Glass cleaner, 2atipersplrant,
the fracture fuld and hatr coler

Note: The specitic compounds ysed in a given fracturing operation will vary depending on company preference,
source water quality and site-specific characteristics of the target formation. The compounds shown sbeve are

representalive of the major compounds wead in hydraulic fracturing of gas shales.

1,2 4-Trimethylbenzene Glycol Ethers (includes 2BE)

1.3.5 Trimethylbenzene Guar gum

2,2-Dibromo-3-Nitrilopropionamide Hemicellulase Enzyme

2 2_Dibromo-3-Nitrilopropionamide Hydrochloric Acid

2-butoxyethanot Hydrotreated light distillate

2-Ethylhexanol Hydrotreated Light Distilled

2-methyl-4-isothiazolin-3-one Iron Oxide

5-chloro-2-methy!-4-isothiez otin-3-one Isopropano!

Acetic Acid Isopropyl Alcoho!

Acetic Anhydride Kerosine

Acie Pensurf Magnesium Nitrate

Alchohol Ethoxylated Mesh Sand (Crystailine Silica)
| Alphatic Acid Methano|

Alphatic Alcohol Polyglycol Ether Mineral Spirits

Atuminum Oxide Monosthanolamine

Ammonia Bifluoride Naphthalene

Ammonia Bisulfite Nitrilotriacetamide

A mmonium chloride il Mist _

Ammonium Sah Petroleum Distallate Blend

Ammonia Persulfate Petroleum Distillates

Aromatic Hydrocarbon Petroleum Naphtha

Aromatic Ketones Polyethoxylated Alkanol (1)

Boric Acid Polyethoxylated Alkanol (2)

Boric Oxide Polyethylene Glycol Mixture

Butan-1-01 Polysaccharide

Citric Acid Potaszium Carbonate

Crystalline Silica: Cristobatite Potasgium Chioride

Crystalline Silica: Quartz Potassium Hydroxide

Dazomet Prop-2-yn-1-01

Diatomaceus Earth Propan-2-01

Diesel (use discontinved) Propargy| Alcchal

Diethylbenzens Propylene

Doclecylbenzene Sulfonic Acid Sodium Ash

E B Butyl Cellosolve Sodinm Bicarbonate

hane- 1,2-diol Sodiom Chlornde

Ethoxlated Alcohol Sodium Hydroxide

Ethoxylated Alcohol Sucrose

Ethoxylated Octyiphenol Tetramethylsmmonium Chloride

Ethylbenzene Titaniaum Oxide

Ethylene Glycol Toluene

Ethylbexanol Xylene

Ferrous Suifate Heptahydrate

Formaldehyde

Giutaraldehyde
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