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SECTION 1 IDENTIFICATION 
 

Product Identifier 
 

Product name Metalosate Crop-Up 

Synonyms TERSOL Crop-Up (07317) 

Other means of identification 07317 

 
Recommended use of the chemical and restrictions on use 

 

Relevant identified uses Mineral Foliar Supplement 

 
Name, address, and telephone number of the chemical manufacturer, importer, or other responsible party 
Manufacturer details 

 

Registered company name Albion Laboratories, Inc a Balchem Company 

Address 67 South Main Street, Layton, Utah 84041 USA United States 

Website www.AlbionMinerals.com 

Email SDS@Balchem.com 

Importer details 
 

Registered company name Chemseed Pty Ltd 

Address Units 7-8, Warehouse J, Flemington Markets, NSW 2129 

Website www.metalosate.com.au/ 

Email info@metalosate.com.au 

 
Emergency phone number 

 

Association / Organisation Chemtrec # 2275 

Emergency telephone numbers +1 800-424-9300 (USA) 

Other  emergency telephone 
numbers 

 
+1 703-527-3887 (International) 

 
Importer number 

 
    
   +61 419 684 117 

 
 

SECTION 2 HAZARD(S) IDENTIFICATION 
 

Classification of the substance or mixture 
 
 
 
 

Note: The hazard category numbers found in GHS classification in section 2 of this 
SDSs are NOT to be used to fill in the NFPA 704 diamond. Blue = Health Red = 
Fire Yellow = Reactivity White = Special (Oxidizer or water reactive substances) 

 
Classification Serious Eye Damage Category 1, Specific target organ toxicity - repeated exposure Category 2 

 
Label elements 

 

 
 

Hazard pictogram(s) 

 

  
 

SIGNAL WORD DANGER 

 
Hazard statement(s) 

 

H318 Causes serious eye damage. 

H373 May cause damage to organs through prolonged or repeated exposure. 

 
Hazard(s) not otherwise specified 
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Not Applicable 
 

Precautionary statement(s) Prevention 
 

P260 Do not breathe dust/fume/gas/mist/vapours/spray. 

P280 Wear protective gloves/protective clothing/eye protection/face protection. 

 
Precautionary statement(s) Response 

 

P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing. 

P310 Immediately call a POISON CENTER or doctor/physician. 
 

Precautionary statement(s) Storage 
Not Applicable 

 
Precautionary statement(s) Disposal 

 

P501 Dispose of contents/container in accordance with local regulations. 

 
SECTION 3 COMPOSITION / INFORMATION ON INGREDIENTS 

 
Substances 

See section below for composition of Mixtures 
 

Mixtures 
 

CAS No %[weight] Name 

7446-19-7 1-20 zinc sulfate heptahydrate 

10034-96-5 1-20 manganese sulfate, hydrate 

10034-99-8 1-20 magnesium sulfate, heptahydrate 

The specific chemical identity and/or exact percentage (concentration) of composition has been withheld as a trade secret. 
 
 

SECTION 4 FIRST-AID MEASURES 
 

Description of first aid measures 
 

 
 
 

Eye Contact 

 
If this product comes in contact with the eyes: 

Immediately hold eyelids apart and flush the eye continuously with running water. 
Ensure complete irrigation of the eye by keeping eyelids apart and away from eye and moving the eyelids by occasionally lifting the upper and lower lids. 
Continue flushing until advised to stop by the Poisons Information Centre or a doctor, or for at least 15 minutes. 
Transport to hospital or doctor without delay. 
Removal of contact lenses after an eye injury should only be undertaken by skilled personnel. 

 
Skin Contact 

If skin or hair contact occurs: 
Flush skin and hair with running water (and soap if available). 
Seek medical attention in event of irritation. 

 
Inhalation If fumes, aerosols or combustion products are inhaled remove from contaminated area. 

Other measures are usually unnecessary. 

 
 
 

Ingestion 

If swallowed do NOT induce vomiting. 
If vomiting occurs, lean patient forward or place on left side (head-down position, if possible) to maintain open airway and prevent aspiration. 
Observe the patient carefully. 
Never give liquid to a person showing signs of being sleepy or with reduced awareness; i.e. becoming unconscious. 
Give water to rinse out mouth, then provide liquid slowly and as much as casualty can comfortably drink. 
Seek medical advice. 

 
Most important symptoms and effects, both acute and delayed 

See Section 11 
 

Indication of any immediate medical attention and special treatment needed 
Treat symptomatically. 

 
Both dermal and oral toxicity of manganese salts is low because of limited solubility of manganese. No known permanent pulmonary sequelae develop after acute manganese exposure. Treatment    
is supportive. 

 
[Ellenhorn and Barceloux: Medical Toxicology] 

 
In clinical trials with miners exposed to manganese-containing dusts, L-dopa relieved extrapyramidal symptoms of both hypo kinetic and dystonic patients. For short periods of time symptoms could   
also be controlled with scopolamine and amphetamine. BAL and calcium EDTA prove ineffective. 

 
[Gosselin et al: Clinical Toxicology of Commercial Products.] 

 
 

SECTION 5 FIRE-FIGHTING MEASURES 
 

Extinguishing media 
There is no restriction on the type of extinguisher which may be used. 
Use extinguishing media suitable for surrounding area. 
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Special hazards arising from the substrate or mixture 

 

Fire Incompatibility None known. 

 
Special protective equipment and precautions for fire-fighters 
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Fire Fighting 

Alert Fire Brigade and tell them location and nature of hazard. 
Wear breathing apparatus plus protective gloves in the event of a fire. 
Prevent, by any means available, spillage from entering drains or water courses. 
Use fire fighting procedures suitable for surrounding area. 
DO NOT approach containers suspected to be hot. 
Cool fire exposed containers with water spray from a protected location. 
If safe to do so, remove containers from path of fire. 
Equipment should be thoroughly decontaminated after use. 

 
 
 

Fire/Explosion Hazard 

Non combustible. 
Not considered a significant fire risk, however containers may burn. 

Decomposition may produce toxic fumes of: 
sulfur oxides (SOx) 
May emit poisonous fumes. 
May emit corrosive fumes. 

 

SECTION 6 ACCIDENTAL RELEASE MEASURES 
 

Personal precautions, protective equipment and emergency procedures 
See section 8 

 

Environmental precautions 
See section 12 

 

Methods and material for containment and cleaning up 
 

 
 
 

Minor Spills 

Environmental hazard - contain spillage. 
Clean up all spills immediately. 
Avoid breathing vapours and contact with skin and eyes. 
Control personal contact with the substance, by using protective equipment. 
Contain and absorb spill with sand, earth, inert material or vermiculite. 
Wipe up. 
Place in a suitable, labelled container for waste disposal. 

 
 
 
 
 
 
 

Major Spills 

Environmental hazard - contain spillage. 
Moderate hazard. 

Clear area of personnel and move upwind. 
Alert Fire Brigade and tell them location and nature of hazard. 
Wear breathing apparatus plus protective gloves. 
Prevent, by any means available, spillage from entering drains or water course. 
Stop leak if safe to do so. 
Contain spill with sand, earth or vermiculite. 
Collect recoverable product into labelled containers for recycling. 
Neutralise/decontaminate residue (see Section 13 for specific agent). 
Collect solid residues and seal in labelled drums for disposal. 
Wash area and prevent runoff into drains. 
After clean up operations, decontaminate and launder all protective clothing and equipment before storing and re-using.   
If contamination of drains or waterways occurs, advise emergency services. 

Personal Protective Equipment advice is contained in Section 8 of the SDS. 
 
 

SECTION 7 HANDLING AND STORAGE 
 

Precautions for safe handling 
 

 
 
 
 
 
 
 

Safe handling 

Avoid all personal contact, including inhalation. 
Wear protective clothing when risk of exposure occurs. 
Use in a well-ventilated area. 
Prevent concentration in hollows and sumps. 
DO NOT enter confined spaces until atmosphere has been checked. 
DO NOT allow material to contact humans, exposed food or food utensils. 
Avoid contact with incompatible materials. 
When handling, DO NOT eat, drink or smoke. 
Keep containers securely sealed when not in use. 
Avoid physical damage to containers. 
Always wash hands with soap and water after handling. 
Work clothes should be laundered separately. Launder contaminated clothing before re-use. 
Use good occupational work practice. 
Observe manufacturer's storage and handling recommendations contained within this SDS. 
Atmosphere should be regularly checked against established exposure standards to ensure safe working conditions are maintained. 

Other information  

 
Conditions for safe storage, including any incompatibilities 

 

 
Suitable container 

Polyethylene or polypropylene container. 
Packing as recommended by manufacturer. 
Check all containers are clearly labelled and free from leaks. 

 
 

Storage incompatibility 

WARNING: Avoid or control reaction with peroxides. All transition metal peroxides should be considered as potentially explosive. For example transition 
metal complexes of alkyl hydroperoxides may decompose explosively. 
The pi-complexes formed between chromium(0), vanadium(0) and other transition metals (haloarene-metal complexes) and mono-or poly-fluorobenzene 
show extreme sensitivity to heat and are explosive. 
Avoid reaction with borohydrides or cyanoborohydrides 
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SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION 

 
Control parameters 

 
OCCUPATIONAL EXPOSURE LIMITS (OEL) 

 

INGREDIENT DATA 

Source Ingredient Material name TWA STEL Peak Notes 

US ACGIH Threshold Limit Values 
(TLV) 

manganese sulfate, 
hydrate 

Manganese, elemental and inorganic 
compounds, as Mn 

 
0.02 mg/m3 

Not 
Available 

Not 
Available 

TLV® Basis: CNS 
impair 

US ACGIH Threshold Limit Values 
(TLV) 

manganese sulfate, 
hydrate 

Manganese, elemental and inorganic 
compounds, as Mn 

 
0.1 mg/m3 Not 

Available 
Not 
Available 

TLV® Basis: CNS 
impair 

US OSHA Permissible Exposure 
Levels (PELs) - Table Z1 

manganese sulfate, 
hydrate 

 
Manganese compounds (as Mn) Not 

Available 
Not 
Available 

 
5 mg/m3 

 
Not Available 

 
EMERGENCY LIMITS 

Ingredient Material name TEEL-1 TEEL-2 TEEL-3 

zinc sulfate heptahydrate Zinc sulfate heptahydrate (1:1:7) 27 mg/m3 170 mg/m3 1,000 mg/m3 

zinc sulfate heptahydrate Zinc sulfate 15 mg/m3 97 mg/m3 580 mg/m3 

manganese sulfate, hydrate Manganese(II) sulfate monohydrate 9.2 mg/m3 15 mg/m3 90 mg/m3 

manganese sulfate, hydrate Manganous sulfate 8.2 mg/m3 14 mg/m3 430 mg/m3 

magnesium sulfate, heptahydrate Magnesium sulfate heptahydrate 10 mg/m3 110 mg/m3 660 mg/m3 

magnesium sulfate, heptahydrate Magnesium sulfate (1:1) 20 mg/m3 220 mg/m3 1,300 mg/m3 
 

Ingredient Original IDLH Revised IDLH 

zinc sulfate heptahydrate Not Available Not Available 

manganese sulfate, hydrate 500 mg/m3 Not Available 

magnesium sulfate, heptahydrate Not Available Not Available 
 

Exposure controls 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appropriate engineering 
controls 

 
 

Engineering controls are used to remove a hazard or place a barrier between the worker and the hazard. Well-designed engineering controls can be 
highly effective in protecting workers and will typically be independent of worker interactions to provide this high level of protection. 
The basic types of engineering controls are: 
Process controls which involve changing the way a job activity or process is done to reduce the risk. 
Enclosure and/or isolation of emission source which keeps a selected hazard 'physically' away from the worker and ventilation that strategically 'adds' and 
'removes' air in the work environment. Ventilation can remove or dilute an air contaminant if designed properly. The design of a ventilation system must 
match the particular process and chemical or contaminant in use. 
Employers may need to use multiple types of controls to prevent employee overexposure. 

 
General exhaust is adequate under normal operating conditions. If risk of overexposure exists, wear SAA approved respirator. Correct fit is essential to 
obtain adequate protection. Provide adequate ventilation in warehouse or closed storage areas. Air contaminants generated in the workplace possess 
varying 'escape' velocities which, in turn, determine the 'capture velocities' of fresh circulating air required to effectively remove the contaminant. 

 

Type of Contaminant: Air Speed: 
 
solvent, vapours, degreasing etc., evaporating from tank (in still air) 0.25-0.5 m/s (50-100 

f/min) 

aerosols, fumes from pouring operations, intermittent container filling, low speed conveyer transfers, welding, spray drift, plating 
acid fumes, pickling (released at low velocity into zone of active generation) 

0.5-1 m/s (100-200 
f/min.) 

direct spray, spray painting in shallow booths, drum filling, conveyer loading, crusher dusts, gas discharge (active generation 
into zone of rapid air motion) 

1-2.5 m/s (200-500 
f/min) 

grinding, abrasive blasting, tumbling, high speed wheel generated dusts (released at high initial velocity into zone of very high 
rapid air motion). 

2.5-10 m/s 
(500-2000 f/min.) 

 
 

Within each range the appropriate value depends on: 
 

Lower end of the range Upper end of the range 

1: Room air currents minimal or favourable to capture 1: Disturbing room air currents 

2: Contaminants of low toxicity or of nuisance value only 2: Contaminants of high toxicity 

3: Intermittent, low production. 3: High production, heavy use 

4: Large hood or large air mass in motion 4: Small hood - local control only 

 
 

Simple theory shows that air velocity falls rapidly with distance away from the opening of a simple extraction pipe.   Velocity generally decreases with the  
square of distance from the extraction point (in simple cases).  Therefore the air speed at the extraction point should be adjusted, accordingly, after   
reference to distance from the contaminating source. The air velocity at the extraction fan, for example, should be a minimum of 1-2 m/s (200-400 f/min.) for 
extraction of solvents generated in a tank 2 meters distant from the extraction point.   Other mechanical considerations, producing performance deficits   
within the extraction apparatus, make it essential that theoretical air velocities are multiplied by factors of 10 or more when extraction systems are installed  
or used. 
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Personal protection 

 

   
 
 
 
 

Eye and face protection 

Safety glasses with side shields. 
Chemical goggles. 
Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate irritants. A written policy document, describing the wearing   
of lenses or restrictions on use, should be created for each workplace or task. This should include a review of lens absorption and adsorption for the 
class of chemicals in use and an account of injury experience. Medical and first-aid personnel should be trained in their removal and suitable equipment 
should be readily available. In the event of chemical exposure, begin eye irrigation immediately and remove contact lens as soon as practicable. Lens  
should be removed at the first signs of eye redness or irritation - lens should be removed in a clean environment only after workers have washed hands 
thoroughly. [CDC NIOSH Current Intelligence Bulletin 59], [AS/NZS 1336 or national equivalent] 

Skin protection See Hand protection below 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hands/feet protection 

The selection of suitable gloves does not only depend on the material, but also on further marks of quality which vary from manufacturer to manufacturer. 
Where the chemical is a preparation of several substances, the resistance of the glove material can not be calculated in advance and has therefore to be 
checked prior to the application. 
The exact break through time for substances has to be obtained from the manufacturer of the protective gloves and.has to be observed when making a final 
choice. 
Personal hygiene is a key element of effective hand care. Gloves must only be worn on clean hands. After using gloves, hands should be washed and dried 
thoroughly. Application of a non-perfumed moisturiser is recommended. 
Suitability and durability of glove type is dependent on usage. Important factors in the selection of gloves include: 

· frequency and duration of contact, 
· chemical resistance of glove material, 
· glove thickness and 
· dexterity 

Select gloves tested to a relevant standard (e.g. Europe EN 374, US F739, AS/NZS 2161.1 or national equivalent). 
· When prolonged or frequently repeated contact may occur, a glove with a protection class of 5 or higher (breakthrough time greater than 
240 minutes according to EN 374, AS/NZS 2161.10.1 or national equivalent) is recommended. 
· When only brief contact is expected, a glove with a protection class of 3 or higher (breakthrough time greater than 60 minutes according 
to EN 374, AS/NZS 2161.10.1 or national equivalent) is recommended. 
· Some glove polymer types are less affected by movement and this should be taken into account when considering gloves for long-term 
use. 
· Contaminated gloves should be replaced. 

As defined in ASTM F-739-96 in any application, gloves are rated as: 
· Excellent when breakthrough time > 480 min 
· Good when breakthrough time > 20 min 
· Fair when breakthrough time < 20 min 
· Poor when glove material degrades 

For general applications, gloves with a thickness typically greater than 0.35 mm, are recommended. 
It should be emphasised that glove thickness is not necessarily a good predictor of glove resistance to a specific chemical, as the permeation efficiency of 
the glove will be dependent on the exact composition of the glove material. Therefore, glove selection should also be based on consideration of the task 
requirements and knowledge of breakthrough times. 
Glove thickness may also vary depending on the glove manufacturer, the glove type and the glove model. Therefore, the manufacturers’ technical data 
should always be taken into account to ensure selection of the most appropriate glove for the task. 
Note: Depending on the activity being conducted, gloves of varying thickness may be required for specific tasks. For example: 

· Thinner gloves (down to 0.1 mm or less) may be required where a high degree of manual dexterity is needed. However, these gloves are 
only likely to give short duration protection and would normally be just for single use applications, then disposed of. 
· Thicker gloves (up to 3 mm or more) may be required where there is a mechanical (as well as a chemical) risk i.e. where there is 
abrasion or puncture potential 

Gloves must only be worn on clean hands. After using gloves, hands should be washed and dried thoroughly. Application of a non-perfumed moisturiser is 
recommended. 

Wear chemical protective gloves, e.g. PVC. 
Wear safety footwear or safety gumboots, e.g. Rubber 

Body protection See Other protection below 
 
 

Other protection 

Overalls. 
P.V.C. apron. 
Barrier cream. 
Skin cleansing cream. 
Eye wash unit. 

 

Recommended material(s) 
GLOVE SELECTION INDEX 

Glove selection is based on a modified presentation of the: 
'Forsberg Clothing Performance Index'. 
The effect(s) of the following substance(s) are taken into account in the computer- 
generated selection: 
Metalosate Crop-Up 

 

Material CPI 

BUTYL A 

NEOPRENE A 

VITON A 

NATURAL RUBBER C 

PVA C 
 

* CPI - Chemwatch Performance Index 
A: Best Selection 
B: Satisfactory; may degrade after 4 hours continuous immersion 

Respiratory protection 
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C: Poor to Dangerous Choice for other than short term immersion 
NOTE: As a series of factors will influence the actual performance of the glove, a final 
selection must be based on detailed observation. - 
* Where the glove is to be used on a short term, casual or infrequent basis, factors such as 
'feel' or convenience (e.g. disposability), may dictate a choice of gloves which might otherwise 
be unsuitable following long-term or frequent use. A qualified practitioner should be consulted. 

 
 

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES 
 

Information on basic physical and chemical properties 
 

Appearance dark brown liquid 
 

Physical state Liquid Relative density (Water = 1) Not Available 
 

Odour 
 

Not Available 
Partition coefficient n-octanol / 

water 

 
Not Available 

Odour threshold Not Available Auto-ignition temperature (°C) Not Available 

pH (as supplied) 4 Decomposition temperature Not Available 

Melting point / freezing point 
(°C) 

 
Not Available 

 
Viscosity (cSt) 

 
Not Available 

Initial boiling point and boiling 
range (°C) 

 
Not Available 

 
Molecular weight (g/mol) 

 
Not Available 

Flash point (°C) Not Available Taste Not Available 

Evaporation rate Not Available Explosive properties Not Available 

Flammability Not Available Oxidising properties Not Available 
 

Upper Explosive Limit (%) 
 

Not Available Surface Tension (dyn/cm or 
mN/m) 

 
Not Available 

Lower Explosive Limit (%) Not Available Volatile Component (%vol) Not Available 

Vapour pressure (kPa) Not Available Gas group Not Available 

Solubility in water (g/L) Immiscible pH as a solution (1%) Not Available 

Vapour density (Air = 1) Not Available VOC g/L Not Available 

 
SECTION 10 STABILITY AND REACTIVITY 

 

Reactivity See section 7 

 
Chemical stability 

Unstable in the presence of incompatible materials. 
Product is considered stable. 
Hazardous polymerisation will not occur. 

Possibility  of hazardous 
reactions 

 
See section 7 

Conditions to avoid See section 7 

Incompatible materials See section 7 

Hazardous decomposition 
products 

 
See section 5 

 
SECTION 11 TOXICOLOGICAL INFORMATION 

 
Information on toxicological effects 

 

 
 
 
 
 
 
 

Inhaled 

The material is not thought to produce either adverse health effects or irritation of the respiratory tract following inhalation (as classified by EC Directives 
using animal models). Nevertheless, adverse systemic effects have been produced following exposure of animals by at least one other route and good 
hygiene practice requires that exposure be kept to a minimum and that suitable control measures be used in an occupational setting. 
Levels above 10 micrograms per cubic metre of suspended inorganic sulfates in the air may cause an excess risk of asthmatic attacks in susceptible 
people. 
Not normally a hazard due to non-volatile nature of product 
Manganese fume is toxic and produces nervous system effects characterised by tiredness. Acute poisoning is rare although acute inflammation of the    
lungs may occur. A chemical pneumonia may also result from frequent exposure. Inhalation of freshly formed metal oxide particles sized below 1.5 microns   
and generally between 0.02 to 0.05 microns may result in 'metal fume fever'. Symptoms may be delayed for up to 12 hours and begin with the sudden onset of 
thirst, and a sweet, metallic or foul taste in the mouth. Other symptoms include upper respiratory tract irritation accompanied by coughing and a dryness of 
the mucous membranes, lassitude and a generalised feeling of malaise. Mild to severe headache, nausea, occasional vomiting, fever or chills,      
exaggerated mental activity, profuse sweating, diarrhoea, excessive urination and prostration may also occur. Tolerance to the fumes develops rapidly, but is 
quickly lost. All symptoms usually subside within 24-36 hours following removal from exposure. 
Limited evidence exists that this substance may cause irreversible mutations (though not lethal) even following a single exposure. 

 
 
 
 
 

Ingestion 

Accidental ingestion of the material may be damaging to the health of the individual. 
Magnesium salts are generally absorbed so slowly that swallowing these cause few toxic effects, with purging being the most significant. If it cannot be 
removed (for example in bowel obstruction or paralysis), it may irritate the gut lining and be absorbed into the body. 
Side effects of magnesium salts include upset stomach, dry mouth, dry nose, dry throat, drowsiness, nausea, heartburn, and thickening of the lining of the 
throat and nose. 
The magnesium ion causes salt disturbances, central nervous system depression, involvement of the heart, loss of reflexes and death from paralysis of 
breathing; these effects, however, are rare without pre-existing kidney or bowel disorders. 
Early signs and symptoms of magnesium poisoning include nausea, vomiting, general unwellness and confusion. There may be low blood pressure due to 
dilation of blood vessels. A slow heart beat is common, which may eventually lead to stoppage of the heart. 
Poisonings rarely occur after oral administration of manganese salts because they are poorly absorbed from the gut. 
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Skin Contact 

The liquid may be able to be mixed with fats or oils and may degrease the skin, producing a skin reaction described as non-allergic contact dermatitis. The 
material is unlikely to produce an irritant dermatitis as described in EC Directives. 
Open cuts, abraded or irritated skin should not be exposed to this material 
Entry into the blood-stream, through, for example, cuts, abrasions or lesions, may produce systemic injury with harmful effects. Examine the skin prior to the 
use of the material and ensure that any external damage is suitably protected. 

Eye If applied to the eyes, this material causes severe eye damage. 

 
 
 
 

Chronic 

Repeated or long-term occupational exposure is likely to produce cumulative health effects involving organs or biochemical systems. 
In a case of chronic abuse of magnesium citrate, symptoms seen included tiredness and severe low blood pressure which did not respond to treatment. 
Blood tests revealed extremely high levels of magnesium, and the patient was found to have a perforated ulcer of the duodenum. Kidney failure and death 
followed. 
A patient with normal kidney function developed stoppage of breathing and slow heart rate after receiving 90 grams of magnesium sulfate over 18 hours. 
Animal testing suggests that magnesium sulfate may reduce both fertility and the weight of offspring. 
Manganese is an essential trace element. Chronic exposure to low levels of manganese can include a mask-like facial expression, spastic gait, tremors, 
slurred speech, disordered muscle tone, fatigue, anorexia, loss of strength and energy, apathy and poor concentration. 

 
TOXICITY IRRITATION 

Oral (Other) LC50: 20 mg/l(V)/1h[2] Not Available 

 
TOXICITY IRRITATION 

Oral (rat) LD50: 1260 mg/kg[2] Not Available 

 
TOXICITY IRRITATION 

Oral (rat) LD50: 2150 mg/kg[2] Not Available 

 
TOXICITY IRRITATION 

dermal (rat) LD50: >2000 mg/kg[1] Not Available 

Oral (rat) LD50: >2000 mg/kg[1] 
 

 
Legend: 1. Value obtained from Europe ECHA Registered Substances - Acute toxicity 2.* Value obtained from manufacturer's SDS. Unless otherwise specified 

data extracted from RTECS - Register of Toxic Effect of chemical Substances 

 
 
 

ZINC SULFATE 
HEPTAHYDRATE 

Exposure may produce irreversible effects*. 
NOTE: Substance has been shown to be mutagenic in at least one assay, or belongs to a family of chemicals producing damage or change to cellular 
DNA. 
Oral (human) TDLo: 45 mg/kg/7d-C Eye (rabbit): 0.42 mg moderate Oral (man) TDLo: 180 mg/kg/6w-I Equivocal tumorigenic agent by RTECS criteria. 
for zinc sulfate heptahydrate Sleep, ataxia, respiratory stimulation, somnolence, coma, diarrhoea, changes in endocrine pancreas recorded. 

MANGANESE SULFATE, 
HYDRATE 

 
Not available. 

MAGNESIUM SULFATE, 
HEPTAHYDRATE 

 
Oral (man) TDLo: 183 mg/kg/4h-I Nil reported 

 

Acute Toxicity 
 

 Carcinogenicity 
 

 

Skin Irritation/Corrosion 
 

 Reproductivity 
 

 

Serious Eye Damage/Irritation 
 

 STOT - Single Exposure 
 

 

Respiratory or Skin 
sensitisation 

 
 

 
STOT - Repeated Exposure 

 
 

Mutagenicity 
 

 Aspiration Hazard 
 

 

Legend: – Data available but does not fill the criteria for classification 
– Data available to make classification 
– Data Not Available to make classification 

 

SECTION 12 ECOLOGICAL INFORMATION 
 

Toxicity 
 

ENDPOINT TEST DURATION (HR) SPECIES VALUE SOURCE 

Not Available Not Available Not Available Not Available Not Available 

 
ENDPOINT TEST DURATION (HR) SPECIES VALUE SOURCE 

LC50 96 Fish 0.103mg/L 4 

 
ENDPOINT TEST DURATION (HR) SPECIES VALUE SOURCE 

LC50 96 Fish 14.5mg/L 4 
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EC50 48 Crustacea 8.28mg/L 4 

EC50 96 Algae or other aquatic plants 25.7mg/L 4 

BCF 840 Algae or other aquatic plants 5mg/L 4 

EC84 48 Crustacea 36mg/L 4 

NOEC 672 Crustacea <1.1mg/L 4 

 
ENDPOINT TEST DURATION (HR) SPECIES VALUE SOURCE 

LC50 96 Fish 2820mg/L 4 

EC50 48 Crustacea 343.56mg/L 4 

EC50 72 Algae or other aquatic plants =2700mg/L 1 

EC0 72 Algae or other aquatic plants =220mg/L 1 

NOEC 504 Crustacea 360mg/L 4 

 
Legend: Extracted from 1. IUCLID Toxicity Data 2. Europe ECHA Registered Substances - Ecotoxicological Information - Aquatic Toxicity 3. EPIWIN Suite V3.12 

(QSAR) - Aquatic Toxicity Data (Estimated) 4. US EPA, Ecotox database - Aquatic Toxicity Data 5. ECETOC Aquatic Hazard Assessment Data 6. NITE 
(Japan) - Bioconcentration Data 7. METI (Japan) - Bioconcentration Data 8. Vendor Data 

 
for magnesium compounds in general: 
Fish LC50: 100-400 mg/l 

 
For Inorganic Sulfate: 
Environmental Fate - Sulfates can produce a laxative effect at concentrations of 1000 - 1200 mg/liter, but no increase in diarrhea, dehydration or weight loss. The presence of sulfate in 
drinking-water can also result in a noticeable taste. Sulfate may also contribute to the corrosion of distribution systems. No health-based guideline value for sulfate in drinking water is proposed. 
Atmospheric Fate: Sulfates are removed from the air by both dry and wet deposition processes. Wet deposition processes including rain-out (a process that occurs within the clouds) and washout 
(removal by precipitation below the clouds) which contribute to the removal of sulfate from the atmosphere. 
Terrestrial Fate: Soil - In soil, the inorganic sulfates can adsorb to soil particles or leach into surface water and groundwater. Plants - Sodium sulfate is not very toxic to terrestrial plants however; 
sulfates can be taken up by plants and be incorporated into the parenchyma of the plant. Some plants (e.g. corn and Kochia Scoparia) are capable of accumulating sulfate to concentrations that are 
potentially toxic to ruminants. Jack pine are the most sensitive plant species. 
Aquatic Fate: Sulfate in water can also be reduced by sulfate bacteria (Thiobacilli) which use them as a source of energy. In anaerobic environments sulfate is biologically reduced to (hydrogen) 
sulfide by sulfate reducing bacteria, or incorporated into living organisms as source of sulfur. Sodium sulfate is not reactive in aqueous solution at room temperature. Sodium sulfate will   
completely dissolve, ionize and distribute across the entire planetary 'aquasphere'. Some sulfates may eventually be deposited with the majority of sulfates participating in the sulfur cycle in which 
natural and industrial sodium sulfates are not distinguishable. 
Ecotoxicity: Significant bioconcentration or bioaccumulation is not expected. Algae are the most sensitive to sodium sulfate and toxicity occurs in bacteria from 2500mg/L. Sulfates are not acutely 
toxic to fish or invertebrates. Daphnia magna water fleas and fathead minnow appear to be the least sensitive species. Activated sludge showed a very low sensitivity to sodium sulfate. Overall it can   
be concluded that sodium sulfate has no acute adverse effect on aquatic and sediment dwelling organisms. No data were found for long term toxicity. 
For Manganese and its Compounds: 
Environmental Fate: Manganese is a naturally occurring element in the environment occurring as a result of weathering of geological material. It also occurs from its use in steel manufacture/ 
coal mining. The most commonly occurring of 11 possible oxidation states are +2, (e.g. manganese chloride or sulfate), +4, (e.g. manganese dioxide), and +7 (e.g. potassium permanganate), 
although the latter is unstable in the environment. 
Atmospheric Fate: Elemental/inorganic manganese compounds may exist in air as suspended particulates from industrial emissions or soil erosion. Manganese-containing particles are mainly 
removed from the atmosphere by gravitational settling - large particles tend to fall out faster than small particles. The half-life of airborne particles is usually on the order of days, depending on the 
size of the particle and atmospheric conditions. Some removal by washout mechanisms such as rain may also occur, although it is of minor significance in comparison to dry deposition. 
Terrestrial Fate: Manganese in soil can migrate as particulate matter to air or water and soluble manganese compounds can be leached from the soil. High soil pH reduces manganese      
availability while low soil pH will increase availability, even to the point of toxicity.  Soils high in organic matter �tie up� manganese such that high organic matter soils can be manganese    
deficient. Fertilization with materials containing chlorine, nitrate, and/or sulfate, can also enhance manganese uptake, (termed the anion effect). Adsorption of soluble manganese to soil/sediments 
increases as positive ions increase, (cation), and organic matter increases. In some cases, adsorption of manganese to soils may not be a readily reversible process. At low concentrations, 
manganese may be fixed by clays and will not be released into solution readily. Bacteria and microflora can increase the mobility of manganese. 
Aquatic Fate: Most manganese salts, with the exception of phosphates, carbonates, and oxides, are soluble in water. Solubility is controlled by the precipitation of insoluble forms, (species). In 
most oxygenated waters, the most common form is insoluble manganese oxide. Manganese chloride is the dominant form at pH 4-7, but may oxidize at pH>8 or 9. 
Ecotoxicity: While lower organisms, (plankton, aquatic plants, and some fish), can significantly bioconcentrate manganese, higher organisms, (including humans), tend to maintain manganese 
balance. Manganese in water may be significantly concentrated at lower levels of the food chain. 
Uptake of manganese by aquatic invertebrates and fish increases with temperature and decreases with pH. Fish and crustaceans appear to be the most sensitive to acute and chronic exposures. 
The substance has low toxicity to trout but, is moderately toxic to Coho salmon. The substance is toxic to Daphnia water fleas and moderately toxic to freshwater algae Pseudomonas putida and 
Photobacterium phosphoreum bacteria. 

 
DO NOT discharge into sewer or waterways. 

 

Persistence and degradability 
 

Ingredient Persistence: Water/Soil Persistence: Air 

zinc sulfate heptahydrate HIGH HIGH 

magnesium sulfate, heptahydrate HIGH HIGH 

 
Bioaccumulative potential 

 

Ingredient Bioaccumulation 

zinc sulfate heptahydrate LOW (BCF = 112) 

magnesium sulfate, heptahydrate LOW (LogKOW = -2.2002) 

 
Mobility in soil 

 

Ingredient Mobility 

zinc sulfate heptahydrate LOW (KOC = 6.124) 

magnesium sulfate, heptahydrate LOW (KOC = 6.124) 
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US - California OEHHA/ARB - Acute Reference Exposure Levels and Target Organs (RELs) US TSCA Chemical Substance Inventory - Interim List of Active Substances 

 
 

SECTION 13 DISPOSAL CONSIDERATIONS 
 

Waste treatment methods 
 

 
 
 
 
 
 
 
 
 
 

Product / Packaging disposal 

Legislation addressing waste disposal requirements may differ by country, state and/ or territory. Each user must refer to laws operating in their area. In 
some areas, certain wastes must be tracked. 
A Hierarchy of Controls seems to be common - the user should investigate: 

Reduction 
Reuse 
Recycling 
Disposal (if all else fails) 

This material may be recycled if unused, or if it has not been contaminated so as to make it unsuitable for its intended use. If it has been contaminated, it may 
be possible to reclaim the product by filtration, distillation or some other means. Shelf life considerations should also be applied in making decisions of this 
type. Note that properties of a material may change in use, and recycling or reuse may not always be appropriate. 

DO NOT allow wash water from cleaning or process equipment to enter drains. 
It may be necessary to collect all wash water for treatment before disposal. 
In all cases disposal to sewer may be subject to local laws and regulations and these should be considered first. 
Where in doubt contact the responsible authority. 
Recycle wherever possible. 
Consult manufacturer for recycling options or consult local or regional waste management authority for disposal if no suitable treatment or disposal 
facility can be identified. 
Dispose of by: burial in a land-fill specifically licensed to accept chemical and / or pharmaceutical wastes or incineration in a licensed apparatus (after 
admixture with suitable combustible material). 
Decontaminate empty containers. Observe all label safeguards until containers are cleaned and destroyed. 

 
SECTION 14 TRANSPORT INFORMATION 

 
Labels Required 

 

Marine Pollutant NO 

 
Land transport (DOT): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS 

 
Air transport (ICAO-IATA / DGR): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS 

 
Sea transport (IMDG-Code / GGVSee): NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS 

 
Transport in bulk according to Annex II of MARPOL and the IBC code 
Not Applicable 

 
SECTION 15 REGULATORY INFORMATION 

 
Safety, health and environmental regulations / legislation specific for the substance or mixture 

 
ZINC SULFATE HEPTAHYDRATE(7446-19-7) IS FOUND ON THE FOLLOWING REGULATORY LISTS 

US CWA (Clean Water Act) - Toxic Pollutants 
US - Massachusetts - Right To Know Listed Chemicals 
US - Pennsylvania - Hazardous Substance List 
US CWA (Clean Water Act) - List of Hazardous Substances 
US CWA (Clean Water Act) - Priority Pollutants 

US EPA Carcinogens Listing 
US EPCRA Section 313 Chemical List 
US Toxic Substances Control Act (TSCA) - Chemical Substance Inventory 
US TSCA Chemical Substance Inventory - Interim List of Active Substances 

 
MANGANESE SULFATE, HYDRATE(10034-96-5) IS FOUND ON THE FOLLOWING REGULATORY LISTS 

US - Vermont Permissible Exposure Limits Table Z-1-A Transitional Limits for Air 
US - California OEHHA/ARB - Acute Reference Exposure Levels and Target Organs (RELs) 
US - California OEHHA/ARB - Chronic Reference Exposure Levels and Target Organs 
(CRELs) 
US - California Permissible Exposure Limits for Chemical Contaminants 
US - Hawaii Air Contaminant Limits 
US - Idaho - Limits for Air Contaminants 
US - Michigan Exposure Limits for Air Contaminants 
US - Minnesota Permissible Exposure Limits (PELs) 
US - Oregon Permissible Exposure Limits (Z-1) 
US - Tennessee Occupational Exposure Limits - Limits For Air Contaminants 
US - Vermont Permissible Exposure Limits Table Z-1-A Final Rule Limits for Air Contaminants 

Contaminants 
US - Washington Permissible exposure limits of air contaminants 
US - Washington Toxic air pollutants and their ASIL, SQER and de minimis emission values 
US - Wyoming Toxic and Hazardous Substances Table Z1 Limits for Air Contaminants 
US ACGIH Threshold Limit Values (TLV) 
US ACGIH Threshold Limit Values (TLV) - Carcinogens 
US Clean Air Act - Hazardous Air Pollutants 
US EPCRA Section 313 Chemical List 
US OSHA Permissible Exposure Levels (PELs) - Table Z1 
US Toxic Substances Control Act (TSCA) - Chemical Substance Inventory 
US TSCA Chemical Substance Inventory - Interim List of Active Substances 

 
MAGNESIUM SULFATE, HEPTAHYDRATE(10034-99-8) IS FOUND ON THE FOLLOWING REGULATORY LISTS 

US Toxic Substances Control Act (TSCA) - Chemical Substance Inventory 
 

Federal Regulations 
 

Superfund Amendments and Reauthorization Act of 1986 (SARA) 
 

SECTION 311/312 HAZARD CATEGORIES 

Flammable (Gases, Aerosols, Liquids, or Solids) No 

Gas under pressure No 

US - Alaska Limits for Air Contaminants 

US - California OEHHA/ARB - Acute Reference Exposure Levels and Target Organs (RELs) 
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Explosive No 

Self-heating No 

Pyrophoric (Liquid or Solid) No 

Pyrophoric Gas No 

Corrosive to metal No 

Oxidizer (Liquid, Solid or Gas) No 

Organic Peroxide No 

Self-reactive No 

In contact with water emits flammable gas No 

Combustible Dust No 

Carcinogenicity No 

Acute toxicity (any route of exposure) No 

Reproductive toxicity No 

Skin Corrosion or Irritation No 

Respiratory or Skin Sensitization No 

Serious eye damage or eye irritation Yes 

Specific target organ toxicity (single or repeated exposure) Yes 

Aspiration Hazard No 

Germ cell mutagenicity No 

Simple Asphyxiant No 
 

US. EPA CERCLA HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES (40 CFR 302.4) 

Name Reportable Quantity in Pounds (lb) Reportable Quantity in kg 

Zinc sulfate 1000 454 
 

State Regulations 
 

US. CALIFORNIA PROPOSITION 65 

None Reported 
 

National Inventory Status 
 

National Inventory Status 

Australia - AICS Y 

Canada - DSL Y 

Canada - NDSL N (manganese sulfate, hydrate; magnesium sulfate, heptahydrate; zinc sulfate heptahydrate) 

China - IECSC Y 

Europe - EINEC / ELINCS / NLP Y 

Japan - ENCS Y 

Korea - KECI Y 

New Zealand - NZIoC Y 

Philippines - PICCS Y 

USA - TSCA Y 
 

Legend: 
Y = All ingredients are on the inventory 
N = Not determined or one or more ingredients are not on the inventory and are not exempt from listing(see specific ingredients in brackets) 

 
SECTION 16 OTHER INFORMATION 

 

Revision Date 12/06/2019 

Initial Date 03/07/2018 

 
Other information 

 
Ingredients with multiple cas numbers 

 

Name CAS No 

zinc sulfate heptahydrate 7446-20-0, 7446-19-7, 7733-02-0, 13986-24-8 

manganese sulfate, hydrate 10101-68-5, 10034-96-5, 15244-36-7, 13465-27-5, 7785-87-7, 10124-55-7, 36474-32-5, 13444-72-9, 16982-48-2, 32916-06-6, 51700-26-6, 7487-89-0 

Classification of the preparation and its individual components has drawn on official and authoritative sources as well as independent review by the Chemwatch Classification committee using 
available literature references. 
The SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors determine whether the reported Hazards are Risks in the workplace or other 
settings. Risks may be determined by reference to Exposures Scenarios. Scale of use, frequency of use and current or available engineering controls must be considered. 

 
Definitions and abbreviations 

PC－TWA: Permissible Concentration-Time Weighted Average 
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end of SDS 

 

 

PC－STEL: Permissible Concentration-Short Term Exposure Limit 
IARC: International Agency for Research on Cancer 
ACGIH: American Conference of Governmental Industrial Hygienists 
STEL: Short Term Exposure Limit 
TEEL: Temporary Emergency Exposure Limit。 

IDLH: Immediately Dangerous to Life or Health Concentrations 
OSF: Odour Safety Factor 
NOAEL :No Observed Adverse Effect Level 
LOAEL: Lowest Observed Adverse Effect Level 
TLV: Threshold Limit Value 
LOD: Limit Of Detection 
OTV: Odour Threshold Value 
BCF: BioConcentration Factors 
BEI: Biological Exposure Index 
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