
Attagel®
Thixotropic Suspension Aids 
for Liquid Fertilizers



Attagel and Attaflow suspension fertilizers contain one, two or all 
three of the primary N-P-K plant nutrients. These nutrients can be 
added as salts in water slurry without regard to purity or solubility 
and thereby offer a cost incentive over clear liquid fertilizers which 
have purity, ingredient, and concentration limitations.

One potential problem with suspension fertilizers is that insoluble 
particles can settle resulting in non-homogeneity, pipe clogging 
and pumping problems. The nutrient solids in suspension 
fertilizers are kept from settling by the use of attapulgite-based 
suspensions aids. Attapulgite-based suspension aids are by 
far the major mineral of choice because of efficiency, low cost, 
inertness and ease of use.

Attapulgite-based suspension aids exist as millions of bundles of 
colloidal particles. It is the network of millions of finely dispersed 
particles that develops a gel-like structure that suspends the 
larger nutrient particles in liquid.

Attapulgite thickeners develop a thixotropic viscosity by charge 
attraction on the particle surface, hydrogen bonding, and the 
entrapment of liquid within a chainlike network. When optimum 
dispersion is achieved, these phenomena allow attapulgite 
thickeners to form a gel-like structure at rest, yet become thin 
when agitation or shear is applied (see Figure 1). When shear 
is slowed or stopped, viscosity increases gradually as a new 
structure is built.

Thixotropy is a desirable property because it is advantageous to 
have a liquid suspension that flows easily when pumped then 
stiffens at a controlled rate which prevents or minimizes settling.

BASF markets two types of attapulgite-based suspension aids 
for suspension fertilizers:

- Attagel 350 powdered suspension aid
- Attaflow FL liquid clay (pre-dispersed slurry)

These products provide effective suspension. Because of its 
granular form, Attaflow FL offers the convenience of a pre-
dispersed, ready to use product without dust, bag disposal, 
handling problems, reducing mixing time and eliminates the 
need for high shear equipment.

Because of their dry form, Attagel products must be optimally 
dispersed to develop maximum viscosity before they can 
become effective as a suspending agent. Considerable shearing 
is necessary for this procedure and turbine-blade mixers, 
adequate pump recycling, or a combination of both should 
provide sufficient gel strength (see Figure 2). Although Attaflow 
FL liquid clay is predispersed, its high concentration of tightly 
bundled particles requires adequate shear to optimize gel 
strength. However, Attaflow FL requires less mixing time to 
achieve good gel strength.

Attagel®
Thixotropic Suspension Aids for Liquid Fertilizers

Figure 1. Shown above is a model of an Attagel thickener 
in a liquid system. With agitation, the at-rest gel structure is 
disrupted and shear-thinning takes place.

AGITATED (Fluid)AT REST (Gelled)

Figure 2. Effect of mixing speeds and Attagel concentration on 
gel development.
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Mixing Time Minutes - Cowles Dissolver

4 6 8 10 12 14 16 182 20

20% Attagel Thickener @ 3000 FPM

20% Attagel Thickener @ 1700 FPM

10% Attagel Thickener @ 3000 FPM

10% Attagel Thickener @ 1700 FPM
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Note: FPM - Feet per minute, preipheral blade tip speed
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Mixing:

When using current state-of-the-art mixing equipment, pregelling is 
generally not necessary and the Attagel or Attaflow FL suspension 
agents can be added at any time before the KCI with high 
shear mixing. In general, where only relatively low shear mixing 
equipment is available, it is best to pregel Attagel in ammonium 
polyphosphate, water or a combination of these ingredients. The 
percent dry clay in the pregel step should be 10%.

Attaflow SF liquid clay is best used by premixing at an 18 to 
25% concentration in a portion of the liquid ingredients under 
the same mixing conditions used for dry clay. These mixtures 
are sheared until good gel strength is obtained. The other 
components are then added.

When to Add:

The kind of N-P-K raw materials used and the ratio required 
affect the preferred order of addition. Gelling (thickening and 
suspension) efficiency is also influenced. When pregelling with 
Attagel 350 dry suspension agent, better gels can generally 

be produced if an ammonium polyphosphate or ammonium 
polyphosphate/water combination is used in the pregel step.

When there is not enough ammonium polyphosphate solution 
to give the recommended 10% clay concentration in the pregel 
step, the pregel concentration should be maintained by the 
addition of water. Higher concentrations of Attagel often result 
in undispersed suspension aid and thereby reduced efficiency 
or post thickening. Since Attaflow FL liquid clay is optimally 
dispersed as supplied, it is generally more efficient and less 
time consuming than dry Attagel to premix at an 18 to 25% 
concentration in a portion of the liquid fertilizer ingredients.

Attaflow FL requires certain precautions in handling and storage. 
Because Attaflow is such an efficient gelling agent, care must be 
taken not to contaminate the slurry with nitrogen solutions, old 
fertilizer liquids and soluble salts; otherwise immediate gelling 
takes place. All pumps, lines and storage tanks that contact or 
handle Attaflow FL must be flushed clean and rinsed with water 
prior to use.

Dry and Liquid Clay Formulations:

5-10-15 lbs/ton

Water 697

10-30-0 667

Attagel 350 33

28-0-0 119 

0-0-62 484

3-9-30 lbs/ton

Water 641

11-54-0 (MAP) 333

82-0-0 (NH3) 28

0-0-62 968

Attagel 350 30

10-30-0 lbs/ton

Water 681

18-46-0 (DAP) 783

0-54-0 (Acid) 444

82-0-0 (NH3) 72

Attagel 350 20

10-30-0  lbs/ton

Water 696

11-52-0 (MAP) 577

82-0-0 (NH3) 45

11-52-0 (MAP) 577

82-0-0 (NH3) 45

Attaflow 60

3-9-27  lbs/ton

Water 406

10-30-01 600

0-0-62 870

Attaflow 124
1 contains 1% Attagel 350

Typical Physical Properties:

Attagel 350

Composition Attapulgite

Physical Form Dry powder

Color Cream

pH (ASTM D-1208) 7.5 - 9.5

Solids Content --

Density 42 lbs/ft3

Wet Residue +200 mesh < 8%



Contacts
United States and Canada
BASF Corporation
11501 Steele Creek Road
Charlotte, NC 28273 
Phone: 800-251-0612 
Fax: 800-971-1123 
email: dispersionspigmentscc@basf.com

Mexico
BASF Mexicana, S.A. de C.V.
Av. Insurgentes Sur 975
Col. Ciudad de los Deportes
03710 Mexico, D.F.
Phone: 52-55-5325-2600
Fax: 52-55-5723-3011
e-mail: contactoed@basf.com
Web: www.basf.com.mx

BASF - We Create Chemistry
BASF Corporation, headquartered in Florham Park, New Jersey, 
is the North American affiliate of BASF SE, Ludwigshafen, 
Germany. BASF has nearly 17,500 employees in North America, 
and had sales of $17.4 billion in 2015. For more information 
about BASF’s North American operations, visit www.basf.us.

At BASF, we create chemistry for a sustainable future. We 
combine economic success with environmental protection and 
social responsibility. The approximately 112,000 employees in 
the BASF Group work on contributing to the success of our 
customers in nearly all sectors and almost every country in the 
world. Our portfolio is organized into five segments: Chemicals, 
Performance Products, Functional Materials & Solutions, 
Agricultural Solutions and Oil & Gas. BASF generated sales of 
more than €70 billion in 2015. BASF shares are traded on the 
stock exchanges in Frankfurt (BAS), London (BFA) and Zurich 
(AN). Further information at www.basf.com.

Product availability
Attagel® powdered attapulgite products are available from our 
modern facility in Quincy, Florida, USA. They are available in paper 
bags, bulk bags and bulk.

Bulk bins should have cone-shaped bottoms to allow dry 
attapulgite, with a loose bulk density of about 36 lb/ft3 (577 kg/m3), 
to flow well. Air pads are generally used to prevent bridging.

Attaflow® liquid clay is sold in 55-gal (2081.) drums, tank trucks or rail 
tankers. Hiload™ pre-dispersed liquid clay, containing attapulgite 
by BASF, is available from Blair Ag LLC in Blair, Nebraska, USA.

BASF has a proven history of technical and quality leadership in the 
animal feed industry as well as various agricultural markets, High-
quality Attagel and Attaflow gellant attapulgite products are used 
as rheology modifiers and suspending agents in liquid systems, 
including liquid animal feed, suspension fertilizer and pesticides.

Also, ASP® and Satintone® kaolin mineral products by BASF 
are used as diluents in pesticides, and Kalsitex™ mica and 
Aurasperse® pigment dispersions and effect pigments are used in 
seed treatment formulations.

THE DESCRIPTIONS, DESIGNS, DATA AND INFORMATION CONTAINED HEREIN ARE PRESENTED IN GOOD FAITH, 
AND ARE BASED ON BASF’S CURRENT KNOWLEDGE AND EXPERIENCE. THEY ARE PROVIDED FOR GUIDANCE 
ONLY, AND DO NOT CONSTITUTE THE AGREED CONTRACTUAL QUALITY OF THE PRODUCT OR A PART OF 
BASF’S TERMS AND CONDITIONS OF SALE. BECAUSE MANY FACTORS MAY AFFECT PROCESSING OR APPLI-
CATION/USE OF THE PRODUCT, BASF RECOMMENDS THAT THE READER CARRY OUT ITS OWN INVESTIGATIONS 
AND TESTS TO DETERMINE THE SUITABILITY OF A PRODUCT FOR ITS PARTICULAR PURPOSE PRIOR TO USE. 
IT IS THE RESPONSIBILITY OF THE RECIPIENT OF PRODUCT TO ENSURE THAT ANY PROPRIETARY RIGHTS AND 
EXISTING LAWS AND LEGISLATION ARE OBSERVED. NO WARRANTIES OF ANY KIND, EITHER EXPRESS OR IM-
PLIED, INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE, ARE MADE REGARDING PRODUCTS DESCRIBED OR DESIGNS, DATA OR INFORMATION SET FORTH 
HEREIN, OR THAT THE PRODUCTS, DESCRIPTIONS, DESIGNS, DATA OR INFORMATION MAY BE USED WITH-
OUT INFRINGING THE INTELLECTUAL PROPERTY RIGHTS OF OTHERS. ANY DESCRIPTIONS, DESIGNS, DATA 
AND INFORMATION GIVEN IN THIS PUBLICATION MAY CHANGE WITHOUT PRIOR INFORMATION. THE DESCRIP-
TIONS, DESIGNS, DATA, AND INFORMATION FURNISHED BY BASF HEREUNDER ARE GIVEN GRATIS AND BASF 
ASSUMES NO OBLIGATION OR LIABILITY FOR THE DESCRIPTIONS, DESIGNS, DATA OR INFORMATION GIVEN OR 
RESULTS OBTAINED, ALL SUCH BEING GIVEN AND ACCEPTED AT THE READER’S RISK. 
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