9 CLEH n STREAM PRODUCT DATA SHEET

Enviro-Syn HCR-7000CEF

Environmentally Responsible modified acid

Enviro-Syn® HCR-7000 is part of the “Environmentally Responsible” modified acid product line that minimizes
the hazards, corrosion rates, and negative HS&E properties of HCI, while maintaining the positive aspects,
such as solubilizing ability and reactivity rates. Utilized where more aggressive removal of fouling, scale, or
mineral deposits is required with ultra-low corrosion.

APPLICATIONS PHYSICAL PROPERTIES
e Enviro-Syn® HCR-7000 is supplied as a Appearance: Clear amber liquid
concentrate and is used "as is", or diluted 1 : 1 Specific Gravity: 1.1 £0.02
with water at site. el [FEii 30°C (22°F)
® Chemical cleaning / scale dissolution in-pipes, Boiling Point: >100°C (212°F)

pipe-lines, cooling towers, boilers, heat

exchangers, fire-water systems, sea-water pH: =
inlets, tubes, equipment, mill-scale etc. Solubility: Soluble in water
Shelf Life: > 1 year
FEATURES & BENEFITS Thermal Stabl|lty 180 C(356 F)

CaMg(COs)2 Solubility | ~ 195 kg/m?

e Dissolves typical hard scale ( carbonates, iron

oxides, seawater scale ) very efficiently. CaCOs Solubility ~ 220 kg/m3
e Ultra-low metal corrosion. FeS ~ 165 kg/m®
e Non-corrosive to skin tissue ( HS&E safe ).
e Clear: ultra-low fuming / vapor pressure. SAFETY, STORAGE & HANDLING
¢ Easy to deploy. e Stored in sealed drums or IBC totes
e Similar solubilizing abilities as ~HCI 15%. o Shelf life of > 1 year; confirm corrosion if
e High spent pH stability eliminating precipitation. productsits for > 60 days
e Compatible with typical elastomers. o HDPE, brass or stainless-steel fittings and

valvesshould be used

e Class 1 acid package.

e |If heating, use a stainless-steel heat exchanger
ortank steam coils, keeping the temperature
below 65°C (150°F)

OUtStanding HSE profile e Consult SDS for additional information and

«  Non-corrosive to skin PPErequirements.
* Low fuming e Corrosive under the Transportation of

- Biodegradable Dangerous Goods regulations. Class 8,
Packing Group llI.
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Enviro-Syn HCR-7000CEF

Environmentally Responsible modified acid

COMPARATIVE DATA

The graph in figure 1. shows the Calcium carbonate scale dissolution efficacy of HCR-7000 ( and HCR-7000
diluted 1:1 with water ) compared to conventional acids such as Citric acid, Sulfamic acid etc. ~4 gram scale
lumps were immersed in 20 ml liquid @ 20°C, and weight reduction was measured at 30 minute intervals for
each chemical.

HCR-7000 vs Conventional Acids
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Figure 1. Dissolution of Calcium carbonate in HCR-7000 vs Conventional acids
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MATERIAL COMPATIBILITY

Enviro-Syn HCR-7000 is compatible with typical elastomers used in the oil industry. 3rd party testing
conducted by Core Lab showed no visible signs of degradation after cross sectioning and microscopic
examination (25 X). Materials tested were Viton V75, Nitrile N70, and EPDM E70. Testing conditions 72 hours,
70°C, 4000 psi. All tests well below the 10% change required for “excellent” ( report available on request ).

PRODUCT DATA SHEET
Enviro-Syn HCR-7000CEF

Environmentally Responsible modified acid

Elastomer type Weight before | Weight after | Weight change | Thickness before | Thickness after
(9) (9) (9) (mm) (mm)

Viton V75 0.3806 0.3818 -0.0012 3.50 3.48

Nitril N70 0.2312 0.2324 -0.0012 3.49 3.50

EPDM E70 0.1190 0.1203 -0.0013 2.61 2.59

Additional testing performed on PTFE ( Polytetrafluoroethylene ) elastomer at 90°C for 72 hours, ambient

pressure:
Solution Weight change Diameter change Volume change
(%) (%) (%)
Viton V75 0.036 0.00 0.036
Nitril N70 0.000 0.00 0.000
EPDM E70 0.018 0.00 0.000

HCR-7000 has no significant detrimental impact on the PTFE elastomers. HCR-7000 is also chemically
compatible with typical process fluids such as methanol, glycol, sea water, diesel etc.

CORROSION RATES

100% Enviro-Syn HCR-7000CEF

Alloy Temp. Temp. Pressure Time Pitting rate rate
(°c) (°F) (psi) (hrs) index Ibs/ft? mm/yr
316SS 20 68 15 48 0 0.003 0.312
316SS 20 68 15 48 0 0.001 0.097
5/8”mini coil 90 194 400 6 0 0.001 -
5/8”mini coil 90 194 400 6 0 0.001 -
50% Enviro-Syn HCR-7000CEF
Alloy Temp. Temp. Pressure Time Pitting rate rate
(°C) (°F) (psi) (hrs) index Ibs/ft? mm/yr
1018CS 90 195 400 6 0 0.014 -
J-55 90 195 400 6 0 0.003 -
L-80 90 195 400 6 0 0.005 -
N-80 90 195 400 6 0 0.009 -
P-110 90 195 400 4 0 0.013 -
QT-900 90 195 400 6 0 0.003 =
L-80 120 248 400 6 0 0.022 -
P-110 120 248 400 6 0 0.024 -
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50% Enviro-Syn HCR-7000CEF cont.

PRODUCT DATA SHEET

Enviro-Syn HCR-7000CEF

Environmentally Responsible modified acid

Alloy Temp. Temp. Pressure Time Pitting rate rate
(°C) (°F) (psi) (hrs) index Ibs/ft? mm/yr
L-80 150 302 n/a 4 0 0.018 -
L-80 190 374 n/a 2 0 0.026 -
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

i Finsgar, 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.



