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Focus HP-51

A durable/semi-durable flame retardant (FR) for textiles, paper, and coating applications.

Focus HP-51 is an FR1 for textiles both cellulose and synthetic fibers.  It imparts properties that are durable to
multiple launderings, and can provide treated fabrics with minimal strength loss and a very desirable soft
hand.

Focus HP-51 is a water soluble, hydroxyl-functional oligomeric phosphate/phosphonate ester for textile,
paper, and coating applications where a high phosphorus content is important.  It is suggested as an efficient
flame retardant for incorporation into aqueous finishing systems for cotton and synthetic fabrics.

Chemical Name: Oligomeric Phosphate/Phosphonate Ester

Typical Properties

Feature Unit Standard Value
Physical Appearance - STAW

Phosphorus content, wt.% 19.0   min
Specific gravity, 25°C/25°C 1.380
Density @ 25°C, lbs/gal

kg/m3
11.5
1380

Viscosity @ 25°C, mPa.s ~12000
Acidity, mg KOH/g 1.2    max
Color, APHA 200   max
Hydroxyl number, mg KOH/g 95     min

Suggested Use:
Focus HP-51 was recently developed as a new engineerable durable/semi-durable phosphorus-based FR
finishing system for woven as well as non-woven cellulosic and synthetic fabrics.  When used in combination
with common durable press crosslinking resins (e.g., glyoxal and/or melamine-based), Focus HP-51 provides
a chemically bound reaction product that can withstand multiple launderings.  Depending on the binding resin
utilized, the FR treatment can have minimal effect on fabric physicals (e.g.; strength retention and hand),
little if any affect on the fabric dye shade, no odor, and contain zero formaldehyde.  Applicable finishing
systems employ only commonly available inexpensive durable press (DP) application chemicals.  The new
FR finishing system has been validated on full-scale equipment in several textile mills.

Chemistry:
The durability of the new FR finishes is based on the chemical modification of cellulose using a formulation
containing the hydroxyl-functional additive, Focus HP-51, a cross linking resin (e.g., an N-methylol-
functional DP resin), and a curing catalyst using common pad/dry/cure application equipment.

1 The term “flame retardant” is a relative one and is not intended to indicate the hazard of materials containing flame
retardants under actual fire conditions.
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Application Examples:
Several application examples are shown below as illustrations of the versatility of flame retardant finishing
with Focus HP-51.  The variations below employ the use of both glyoxal-based (e.g., DMDHEU) and
melamine formaldehyde (M-F) crosslinking resins.  All fabrics were desized and scoured prior to use.

Application Procedure
The fabrics were immersed into the test solution containing the FR finish formulation, then fed through a pad
applicator to ensure that both the desired level of chemistry was applied to the fabric and also that it was applied
in a uniform manner.  After achieving the desired wet pick-up level, the fabrics were dried and cured. The
fabric must reach a temperature above 300°F for at least 30 seconds to attain an adequately cured finish.
After curing, a short water afterwash procedure was performed at 140°F to remove any unbound chemicals.

Fabric Aftertreatments
Woven Fabric – Water afterwash at 140°F for 15 minutes, fabric drying
Knit Fabric – Water afterwash at 140°F for 15 minutes, exhaust application of napping lubricant (10% add-on)
at 140°F for 15 minutes, fabric drying, mechanical napping (4 passes), steaming and framing to width

Fabric Laundering/Dry-cleaning
Launderings according to AATCC Test method 124-1996
Dry cleaning (commercial) & lab wash for knit only

Flammability Tests
Vertical Burn – ASTM D6413-99
45 Degree Angle Burn – CPSC 16 CFR 1610
Limited Oxygen Index – ASTM D2863-00

Fabric Physical Tests
Tensile strength – ASTM D5035-90
Tear strength – ASTM D1424-96

Application Results:

Table I. FR/DMDHEU Finish Application to a 246G/M2 100 % Cotton Twill Fabric (Lab Scale)
METHOD OF

ANALYSIS
WATER WASH 5 HLWD 10 HLWD 20 HLWD 30 HLWD

LOI 30.6 % 30.4 % 30.2 % 29.3 % 29.1 %

Char Length 78 mm 73 mm 92 mm 80 mm 85 mm

Phosphorus 2.4 % 2.3 % 2.2 % 1.9 % 1.8 %
Notes:
1. Formulation:  32% Focus HP-51, 16% Freerez®900, 8.0% Catalyst 531, 0.01% Tergitol®TMN-6
2. Formulation pH was adjusted to 2.8 by addition of triethanolamine
3. A wet pick-up of ~80% was used (based on the original weight of the fabric)
4. Drying Condition:  ?°F for 3.0 minutes Curing Condition:  320°F for 3.0 minutes
5. HLWD:  home laundering with detergent at 105°F As the data above shows, the finish is durable and

performs well in both the LOI and vertical burn tests throughout 30 home launderings.
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Table II-IV. FR/DMDHEU Finish Application to a 100 % Cotton Fleece Fabric (Full Scale Mill Trial)
VARIABLE

DETERMINED
BEFORE WATER

WASH
AFTER WATER
WASH &
SOFTENING

1 DCLW 5 HLWD

Phosphorus 1.35 % 0.83 % 0.80 % 0.70 %

Fixation Level - 61.5 % 59.3 % 51.9 %

FR Test Result Class 1 Class 1 Class 1 Class 1

VARIABLE DETERMINED TREATED FABRIC FABRIC AFTER
SOFTENING

FABRIC AFTER
NAPPING

Strength Retention 65.1 % 62.5 % 65.0 %

Formaldehyde Release 304 ppm 164 ppm -

VARIABLE
DETERMINED

FABRIC LENGTH FABRIC WIDTH

UNTREATED TREATED UNTREATED TREATED

Dimensional Change After
3 HLWD

-12.5 % -8.1 % -1.1 % 1.3 %

Notes:
1. Formulation:  10% ALC HP/51, 10% Permafresh®113B, 5.0% Catalyst 531, 0.2% Tergitol®TMN-6
2. A wet pick-up of ~80% was used (based on the original weight of the fabric)
3. Drying/Curing Condition:  50 ft, five zone tenter frame (oven zone set points at 300°F, 340°F, 340°F, 340°F, 340°F) run

at 5 yards/minute.  Fabric temperature was above 300°F for 1.5 minutes and above 340°F for 15 seconds.
4. DCLW:  dry cleaning and lab wash
5. HLWD:  home laundering with detergent at 120°F

Table V. M-F and DMDHEU/M-F Finish Applications to a 246 G/M2 Cotton Twill Fabric (Lab Scale)
BATH LOI TENSILE

STRENGTH
TEAR STRENGTH

1 HLWD 12 HLWD FILL
(KGF)

% LOSS FILL
(KGF)

% LOSS WARP
(KGF)

% LOSS

1 28.5 % 27.3 % 25.3 31 % 1.69 27 % 1.55 30 %

2 28.3 % 27.2 % 30.7 17 % 2.06 11 % 1.90 14 %

3 30.8 % 29.5 % 35.6 4 % 2.10 9 % 1.98 10 %

Control - - 36.9 - 2.32 - 2.21 -

Notes:
1. Formula 1:  24% ALC HP/51, 10.0% Freerez®900, 1.0% ECCO REZ®M-300, 6.0% Catalyst 531, 4.0% Crosslink-SS305,

0.01% Tergitol®TMN-6
2. Formula 2:  24% ALC HP/51, 2.0% Freerez®900, 3.0% ECCO REZ®M-300, 0.20% H3PO3, 4.0% Crosslink-SS305,

0.01% Tergitol®TMN-6
3. Formula 3:  24% ALC HP/51, 7.0% ECCO REZ®M-300, 0.20% H3PO3, 4.0% Crosslink-SS305, 0.01% Tergitol®TMN-6
4. A wet pick-up of ~80% was used
5. Drying Condition:  ?°F for 3.0 minutes Curing Condition:  330°F for 2.0 minutes
6. HLWD:  home laundering with detergent at 105°F The results in Table II-IV confirm the ability of the

Focus HP-51/DMDHEU application chemistry to convert an unsellable Class 3 100% cotton fleece
fabric into a sellable Class I fabric.  In addition to creating a Class 1 fabric according to the
regulations required by the GWA flammability standard, the finish also imparted improved
structural stability characteristics similar to normal DP finishing systems.
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In addition to FR/DMDHEU finishing systems, application systems based on the use of melamine
formaldehyde (M-F) in combination with DMDHEU or by itself were also investigated.  The typical
strength loss observed with the pure FR/DMDHEU finishing chemistry described above, and for that matter
most common durable press finishing systems used today, is on the order of 30-40%.  However by taking
advantage of FR/DMDHEU/M-F or FR/M-F finishing systems in conjunction with a reactive softener, a
fabric strength loss of only 10% can be realized.  In addition to better fabric strength properties, higher
initial FR performance for M-F treated fabrics is also observed due to the high nitrogen content of the resin
component.  Nevertheless, although the initial FR performance of the M-F application systems is higher,
the overall durability of the M-F based finish to laundering is lower than that of the strictly glyoxal-based
resin systems.  Therefore depending on the formaldehyde level, durability requirements, and fabric strength
properties desired for each targeted end-use application, an appropriate FR/DMDHEU, FR/DMDHEU/M-
F, or FR/M-F system can be engineered to meet those needs.

The FR application chemistries described above have proven effective, durable, and have had displayed
minimal negative interactions with fabric properties (e.g., strength retention, hand, dye shade, etc.) during
the evaluations performed to date.  Although the finishes discussed above are durable through multiple
laundering cycles, it is apparent that the degree of durability depends highly on the type of binding resin
used.  In addition to matching the resin choice with the performance requirements of the end-use
application, it is also necessary to identify the desired level of chemistry add-on needed to yield the
appropriate FR performance for the necessary FR burn test (e.g., vertical, 45-degree angle, or horizontal).
As with any new FR chemistry system for textile products, each new fabric must be treated and tested on a
case by case basis to identify optimal add-on levels and maximize fabric performance as well as minimize
finishing expenses.

Advantages of the Focus HP-51/Resin Systems

 Durability through multiple laundering cycles

 Cost effective compared to other durable FR treatments

 Can easily be adapted by the textile industry without modification to their existing finishing
equipment and procedures

 Minimal effect on the dye shade of fabrics

 Minimum fabric yellowing during application.

 Good hand and little or no odor

 Good retention of fabric strength properties (tensile and tear)

 The product Focus HP-51 is formaldehyde-free

 Finish solutions can be applied in a more neutral pH region (4-5), eliminating the necessity for an
alkaline afterwash, often required by other FR treatments

NOTE: All statements, information, and data that are given in this bulletin are believed to be accurate and reliable, but are presented without guarantee, warranty, or
responsibility of any kind, expressed or implied on our part. Because we have no control over the matter in which our products may be used, we cannot be responsible
for the results in customers’ processes.


