9 CLEH n STREAM PRODUCT DATA SHEET

Enviro-Syn HCR-3000CEF

Halogen Free, Chrome Safe Synthetic Acid™ System

Enviro-Syn® HCR-3000CEF® is a proprietary, eco-friendly Synthetic Acid™ product that minimizes the
hazardousexposure levels, corrosion rates and negative HSE properties of hydrochloric acid (HCI) while
maintaining the positive aspects of solubilizing ability and reactivity rates. Enviro-Syn HCR-3000CEF is a
strong, halogen-freesynthetic acid that in concentrate has similar solubilizing abilities as 15% HCIl and can be
enhanced through the addition of conventional oilfield chemistry.

Ultra-high thermal stability and corrosion inhibitor packages make Enviro-Syn HCR-3000CEF ideal for high
temperature applications. Enviro-Syn HCR-3000CEF is compatible with exotic metal alloys (e.g., aluminum,
copper, brass and chrome) and is non-regulated for air, sea and land transport.

APPLICATIONS PHYSICAL PROPERTIES
o Effective, broad-range scale removal and Appearance: Clear amber liquid
prevention Specific Gravity: 1.2
e Acid spearhead, stimulation and workover Freezing Point: ~-30°C (-22°F)
e treatments o .
Boiling Point: >100°C (212°F)
e Ideal for applications where a strong acid is .
. . . pH: <1.0
required and high temperatures or exotic — .
metalsare exposed (e.g., chrome-plated Solubility: Soluble in water
bottom hole assemblies and downhole pumps) Shelf Life: > 1 year
FEATURES & BENEFITS SAFETY, STORAGE & HANDLING
e Non-chloride, synthetic acid system e Stored in sealed drums or IBC totes
e Free of nitrogen, phosphorous, and halogens e Shelf life of > 1 year; confirm corrosion if

roductsits for > 60 days
e Immediate and comprehensive reaction P y

rate (spend nature) for effective e HDPE, brass or stainless-steel fittings and
spearheads,stimulations and workovers valvesshould be used

e Adjust concentrations on the fly for zones with e Ifheating, use a stainless-steel heat exchanger
tougher breakdowns ortank steam coils, keeping the temperature

below 65°C (150°F
e Minimal reprecipitation of scale at high pH elow ( )
levels e Consult SDS for additional information and

e Ultra-low, long-term corrosion effects including PPErequirements

aluminum, copper, brass and chrome and
chromeplating

Outstanding HSE profile

e Compatible with typical elastomers used in oil

andgas (e.g., Viton, Nitrile and EPDM) Non-corrosive to skin
e High stability in solution Low fuming
. . . Biodegradable
¢ Chemically stable up to 220°C (430°F) Non-regulated for air, land and sea

transport
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CORROSION RATES

100% Enviro-Syn HCR-3000CEF

Alloy Temp. Temp. Pressure Time Pitting rate rate
(°C) (°F) (psi) (hrs) index Ibs/ft? mm/yr
N-80 90 194 400 6 0 0.001 -
QT-800 90 194 400 6 0 0.001 -
Ti-Gr-2 110 230 400 6 0 0.006 8.800
Duplex 2205-EU 114 237 400 6 0 0.005 4.544
L-80 130 266 400 6 0 0.001 1.206
L-80 130 266 400 16 0 0.020 6.865
L80-13Cr 130 266 400 16 0 0.023 22.674
L80-13Cr 130 266 400 6 0 0.013 4.380
N-80 130 266 400 6 0 0.028 -
QT-800 130 266 400 6 0 0.012 -
QT-900CM 140 284 400 6 0 0.009 8.195
75% Enviro-Syn HCR-3000CEF
Alloy Temp. Temp. Pressure Time Pitting rate rate
(°C) (°F) (psi) (hrs) index Ibs/ft? mm/yr
QT-800 110 230 400 6 0 0.001 1.249
QT-900 110 230 400 6 0 0.001 0.478
50% Enviro-Syn HCR-3000CEF
Alloy Temp. Temp. Pressure Time Pitting rate rate
(°C) (°F) (psi) (hrs) index Ibs/ft? mm/yr
Super Duplex 2507 60 140 400 6 0 0.000 -
Super Duplex 2507 60 140 400 24 0 0.000 -
Duplex 2205 60 140 400 6 0 0.000 -
Duplex 2205 60 140 400 24 0 0.000 -
N-80 90 194 400 6 0 0.003 -
QT-800 90 194 400 6 0 0.005 -
316SS-EU 110 230 400 6 0 0.000 0.155
J55-EU 110 230 400 6 0 0.000 0.276
P110-EU 110 230 400 6 0 0.001 0.466
QT-800 110 230 400 6 0 0.002 2.227
QT-900 110 230 400 6 0 0.003 2.783
Ti-Gr-2 110 230 400 6 0 0.006 9.410
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50% Enviro-Syn HCR-3000CEF cont.

Alloy Temp. Temp. Pressure Time Pitting rate rate
(°C) (°F) (psi) (hrs) index Ibs/ft? mm/yr
N-80 130 266 400 6 0 0.037 -
QT-800 130 266 400 6 0 0.037 -
N-80 180 356 400 4 0 0.004 -
J-55 180 356 400 4 0 0.003 -
QT-800 180 356 400 4 0 0.020 -
QT-900 180 356 400 4 0 0.019 -
NOTE: Typically the oilfield industry accepts a corrosion rate less than 0.05 Ib/ft? @ 6 hours
* Coiled Tubing typically accepts a corrosion rate less than 0.02 Ib/ft? @ 6 hours
Pitting index rating scale *
Description of Pitting Pitting
Index

No pits. The surface is the same as for the original untreated coupon 0
Intergranular corrosion on the cut edge of the coupon, giving a sintered effect; no pits on major surfaces 1
Small, shallow pits on cut edges: no pits on major surfaces 2
Scattered, very shallow pinpoint pits, less than 25 pits on either surface — i.e. on front or back 3
More than 25 pits of Pitting Index 3 on either surface 4
Ten or fewer pits, 1/32” to 1/16” diameter, 1/64” to 1/32” deep 5
11 to 25 Pits of Pitting Index 5 6
More than 25 pits of Pitting Index 5 7
Pits larger than 1/16”, but less than 1/8” in diameter, greater than 1/32” deep, 100 or fewer in number 8
Any pitting more severe than Pitting Index 8 9

’ Fin8gar, M.; Jackson, J. Corrosion Science, 2014, 86, 17—41

DISCLAIMER

The information provided in this Product Data Sheet is intended for general technical guidance only and is

based on laboratory testing under controlled conditions.

This information does not constitute a warranty, guarantee of performance, or representation of fitness for any

specific purpose, including downhole, well, reservoir, or oil and gas field applications.

Actual field performance may vary depending on application conditions, well design, materials, temperatures,

pressures, concentrations, and interaction with other chemicals.

The selection and use of this product for any application is the sole responsibility of the buyer/end user.



