
W                    ater is at the core of 

bird health and performance. A 

well-functioning gut depends on

sufficient water to maintain structural

integrity and the ideal mix of microbes,

enzymes and other elements that 

make up a healthy microbiome. 

Water and feed are closely linked 

with birds drinking nearly two times 

the amount of feed consumed, on 

average. If water intake declines, so 

will feed intake, resulting in perfor-

mance declines for which even the 

highest quality feed can’t compensate. 

Working to maintain ideal consump-

tion of quality water is one of the most

impactful things a grower can do to

support bird health and performance. 

WATER ACIDIFICATION PROMOTES
GUT HEALTH AND PERFORMANCE 

START EARLY WITH ACIDIFICATION 
It is common for chicks to be somewhat dehydrated at placement.
Given the importance in the first seven days and how rapidly 
the digestive tract develops during this time, any intervention 
that works to promote gut health is likely to pay off in lower 
early mortality and improved feed efficiency. 

Water acidification is used to promote water consumption, aid
in the development of normal gut flora and to create an envi-
ronment unfavorable for pathogenic bacteria. Chicks will drink
sooner and at greater consumption levels when provided with 
clean water at the right temperature, flow rate, and taste profile.

Understanding pKA and Palatability 
Birds prefer water at a low pH. The taste or palatability of water 
is affected by the type of acid used. Acids that contain multiple 
hydrogen ions such as citric, lactic, malic and phosphoric will 
impart a sour taste to the water.  

If water becomes too sour from acidification, birds will reduce 
the amount they drink—making palatability the most critical 
component of a water acidification program. To acidify the crop, 
water pH should be reduced below 4.0 without reducing water 
consumption. 



Acid strength is denoted by pKa value (Figure 1). The lower the 
pKa value the stronger the acid. Due to its pKa value, PWT® - 
pH Water Treatment is able to lower water pH at a low addition 
rate so water is acidified without imparting a bitter taste. 
Beyond consumption, acidifying drinking water ultimately 
impacts the bird’s crop. By lowering the pH and creating an 
environment unfavorable for bacteria growth in the crop, it 
works to lower populations before they reach the lower
digestive system. 
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FINISH STRONG AT A LOW PRICE 
Many producers acidify water over the last 72 hours before 
catch to acidify the bird’s crop. With its low addition rate, PWT 
can lower water pH to biologically effective levels for less than 
$10 per house. That’s less than half the cost of citric acid. 

For effective water acidification at a great price that won’t 
cause chickens to reduce water consumption, choose PWT. 

            Acid pKa Value

Sodium Bisulfate 1.99
Phosphoric Acid 2.16
Citric Acid 3.14
Acetic Acid 4.75
Propionic Acid 4.87

Acid Strength

Figure 1. Strengths of common acids  
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Litter constantly generates ammonia.
As pH and temperature rise, so will ammonia generation.
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POULTRY GUARD® LITTER AMENDMENT
 Limited quantity for packages less than   
 30 kg (66 lb) and inner packegings less than 
 1.0 kg (2.2 lb)
Corrosive Solid, Acidic, Inorganic, n.o.s.
3260 Corrosive Solid, Acidic, Inorganic, N.O.S. (Sulphuric Acid)
Corrosive Solid, Acidic, Inorganic, N.O.S. (Sulphuric Acid), 
Marine Pollutant
Corrosive Solid, Acidic, Inorganic, N.O.S. (Sulphuric Acid)

8 Corrosive Substances
8

TDG

UN3264
Corrosive Liquid, Acidid, 
Inorganic, N.O.S. 
(contains Aluminum 
Sulfate, Sulfuric Acid)
8

II
Marine Pollutant: No
ERAP Index: Not Applicable

 ACID ALUM DRY ALUM SODIUM BISULFATE
 1 gal 5.4 lbs 5.02 lbs
 20 gal 108 lbs 100 lbs
 25 gal 135 lbs 125 lbs
 30 gal 162 lbs 151 lbs
 35 gal 189 lbs 176 lbs
 40 gal 216 lbs 201 lbs
 45 gal 243 lbs 226 lbs
 50 gal 270 lbs 251 lbs

100 lbs. of PLT® Blinds 14 lbs. NH3

 2NaHSO4 + 2NH4OH (NH4)2SO4 + Na2SO4 + 2H20
 (Sodium Bisulfate)  (Ammonium Hydroxide) (Ammonium Sulfate)  (Sodium Sulfate)  (Water)

 100 lbs.  29 lbs. 55 lbs.  59 lbs.  15 lbs.
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Propane Costs* Average Ammonia Levels
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Fuel cost (Houses without PLT)
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Fuel Usage (gals) Grow-Out
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Houses 1-3 Windrowed / Houses 4-6 Decaked
9.5 lb bird / July 1, 2021 / 160 lb PLT rate

E�ects of Ammonia on Weight at 7 Weeks
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E�ect Of Increased Ammonia Levels On Bird Body Weight
At 7 Weeks, 2002
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Litter pH after PLT Application: Three Rates, Same Challenges
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Table 1: Foot Pad Scores (%)

  0 1 2
 Control 10.3 11.0 78.7
 PLT® 67.5 18.4 14.1
 Al+Clear® 47.8 32.2 19.9
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Ammonia Generation From Broiler Litter
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Ammonia (ppm) Levels During Grow-Out
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 ACID ALUM DRY ALUM SODIUM BISULFATE
 1 gal 8 lbs 7 lbs
 20 gal 154 lbs 144 lbs
 25 gal 193 lbs 180 lbs
 30 gal 231 lbs 216 lbs
 35 gal 270 lbs 252 lbs
 40 gal 308 lbs 288 lbs
 45 gal 347 lbs 324 lbs
 50 gal 385 lbs 360 lbs

 Lab # Sample ID g/100g as H2SO4

  TITRATABLE ACIDITY
 SP208 Sodium Bisulfate PLT 40.0
 SP209 Acid Alum Pure 7 25.0
 SP210 Acid Alum 7 25.0
 SP211 pH Shield 15.2
 SP212 Poultry Guard 36.0

 Lab # Sample ID g/100g as H2SO4

  TITRATABLE ACIDITY
 SP208 Sodium Bisulfate 40.0
 SP209 Acid Alum Brand A 25.0
 SP210 Acid Alum Brand B 25.0
 SP211 Acidi�ed Calcium Sulfate 15.2
 SP212 Fuller’s Earth/Sulfuric Acid 36.0

   pKa Value
 Greatest Ability Hydrochloric Acid -6.1
 to Lower pH Sulfuric Acid -3.0
  Sodium Bisulfate 1.99
  Phosphoric Acid 2.12
  Lactic Acid 3.08
  Citric Acid 3.14
  Formic Acid 3.75
 Least Ability Acetic Acid 4.75
 to lower pH Propionic Acid 4.87
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Ammonia (ppm) Levels During Grow-Out
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100 lbs. of PLT® Blinds 14 lbs. NH3

 2NaHSO4 +
 2NH4OH 

(Sodium Bisulfate)  (Ammonium Hydroxide) 
 100 lbs.  29 lbs.

 (NH4)2SO4 +
 Na2SO4 +

 2H20
 (Ammonium Sulfate)  (Sodium Sulfate)  (Water)
 55 lbs.  59 lbs.  15 lbs.

Table 1: Foot Pad Scores (%)
  0 1 2
 Control 10.3 11.0 78.7
 PLT® 67.5 18.4 14.1
 Al+Clear® 47.8 32.2 19.9

Ammonia Generation From Broiler Litter
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2 x 3 x 4 x 6.5 x

25% 30% 42-46%

 ACID ALUM (gal) ACID ALUM (lb) POULTRY GUARD (lb) SBS (lb) DRY ALUM (lb)
1 0.00 -4.05 -2.99 -3.23

 20 0.00 -4.05 -2.99 -3.23
 25 0.00 -3.78 -2.98 -3.23
 30 0.00 -4.05 -2.99 -3.23
 35 0.00 -3.86 -2.98 -3.23
 40 0.00 -4.05 -2.99 -3.23
 45 0.00 -3.90 -2.98 -3.23
 50 0.00 -4.05 -2.99 -3.23

6%

% Change in equivalent ammonia binding capacity vs 7% acid alum

Greenhouse Gas Emissions Estimates
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FLOCK SEASONALITY - SPRING/SUMMER
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PLT                CONTROL

TREATMENT TOTAL N NH4-N TOTAL PHOSPHATE
    (lbs/ton) (lbs/ton) (lbs/ton) (P205) (lbs/ton)

Control 38.37b 11.08c 71.63a
 PLT-150 40.50ab 13.75b 62.38b
 PLT-300 46.08a 17.06a 55.48c
 P-value 0.0551 <0.0001 0.0004

% Change in equivalent ammonia binding capacity vs 7% acid alum

                        SCORE* 0 1 2
Control 77.4 5.0 17.6
PLT® 96.8 2.6 0.6
Microbial 86.3 4.4 9.3
Alum 88.6 4.7 6.7
*SCORE: 0 = no lesion, 1 = small lesion<1/4 inch, 2 = large lesion>1/4 inchDOT

UN3264
Corrosive Liquid, Acidid, 
Inorganic, N.O.S. 
(contains Aluminum 
Sulfate, Sulfuric Acid)
8

II
Marine Pollutant: No
ERG Number: 154
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TRANSPORTATION
CLASSIFICATION
Identi�cation Number
Proper Shipping Name

Transport Hazard Class(es)

Packing Group
Environmental Hazards
Emergency Response

TRADE NAME
UN Proper Shipping Name

DOT
ADR
IMDG

IATA
Transport Hazard Class(es)
DOT

Class
Label

CORROSIVE

8

CORROSIVE

8
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Summary-Amonia Level by Litter Treatment

Ammonia in Treated Houses
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               Acid pKa Value
 Sodium Bisulfate 1.99
 Sodium acid pyrophosphate  2.10
 Phosphoric Acid 2.16
 Citric Acid 3.14
 Acetic Acid 4.75
 Propionic Acid 4.87
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             Acid pKa Value

Sodium Bisulfate 1.99
 Phosphoric Acid 2.16
 Citric Acid 3.14
 Acetic Acid 4.75
 Propionic Acid 4.87
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1010 3.3

Control
10.3

Al+Clear
47.8

Al+Clear
47.8

100 lbs. of PLT® Blinds 14 lbs. NH3

 2NaHSO4 + 2NH4OH (NH4)2SO4 + Na2SO4 + 2H20
 (Sodium Bisulfate)  (Ammonium Hydroxide) (Ammonium Sulfate)  (Sodium Sulfate)  (Water)

 100 lbs.  29 lbs. 55 lbs.  59 lbs.  15 lbs.

>100 pppmm
9%%

>100 ppm
9%

<25 ppm
27%

<25 ppm
27%

26-50 ppmm
27%

26-50 ppm
27%

51-1-775 ppm
20%
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20%
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17%
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17%
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$1.84 $1.95 $2.02

Cost per lb.


