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(Safety Data Sheet: SDS)



 

1.  (HC 300) 

2.  (HC-701) 

3.  (BS-1) 

4.  (HC-618) 

5.  (Sulfuric acid) 

6.  

7.  

8.  2000S 

9.  ( ) 

10. - -123 (ZENIX-AC-123) 

11.  3030 (UCI 3030) 

12.  

13.  

14.  

15.   

16.  

17.  

18.  (II)  

19. Ethoxylated bisphenol A 

20.  (Ca(OH)2) 

21.  (MAXFLOC 914)



1. 

 (HC 300)  



 
 

         

 

 

SAFETY DATA SHEET 

Doc No.

 

 

HC-300 4 1/8    21  2563  

 

1)  (Identification of the Hazardous Substance) 

1.1  (Identification) 

  (Product Name) : HC-300 

   (Chemical Name) : - 

   (Synonyms) : - 

   (Formula) :   

1.2 /  (Manufacturer or Supplier) :  

HYUNDAI COMA IND.CO.,LTD. 

# 1308 Donga- Prime Valley Bldg, 19, 

Yeongdeungpo- ro 5- gil Yeongdeungpo- gu, Seoul, KOREA 

Telephone number: +82- 2- 2651- 7874/ 5  

1.3  (Restrictions on Use) : - 

1.4  (Product Use) :  

1.5  (Other) : Hazard classification :  

2)  (Hazard Identification) 

2.1  (Classification) 

-   : Category 2 

- : Category 2  

  : Category 1B 

 -   : Category 1 

-     : Category 3 

-     : Category 1 

 

 

 

 

 -2  1/194



 
 

2.2  (Label) : -  

 (Hazard pictograms) :   

              

 (Signal word) :  (Warning) 

2.3  (Hazard Statement) :  

H315   

H319   

H335  

H360  

H370   

H372    

  

2.4  (Precautionary Statements) :  

P201  

P202   

P260  /  /  /  /  /    

P261  /  /  /  /  /          

P264  

P270                           

P271   

P280  /  /  /  

 

2.5  (Treatment) 

  :  

 :    

 :     15 

 

 -2  2/194



 
 

2.5  (Storage)  

  

   

2.6  (Disposal) 

 

 

3)  (Composition/ Information on Ingredients) 

 % CAS No.  

1.Boric acid 80 10043-35-3 

2.Calcium carbonate 17 471-34-1 

3.Cryolite 3 13775-53-6 

 

4)  (First Aid Measures) 

4.1  (Eyes Contact):    20   

4.2  (Skin Contact) :    20  

 

4.3  (Inhalation) :   

4.4  (Ingestion) :    

 (Advice to Physician) :    

5)  (Fire Fighting Measures) 

5.1  (Extinguishing) :       

5.2  (Unsuitable extinguishing) :  

5.3  (Hazardous Substance Created during Burning) : 

  (CO)  (SOx) 

5.4 :   

   

    

 -2  3/194



 
 

  

 

:  

   

 

6)  (Accidental release measure) :  

6.1  (Human Body Protection Method) :  PPE    

6.2  (Emergency procedure) : /     

     

     

  

6.3  (Environmental Protection Method) :    

6.4  (Clean-up Methods) :     

   

7)     (Handling and storage) 

7.1    (Safe Handling) : /   

          

    

  

7.2  (Storage):   

 

8)  (Exposure controls and personal protections) :  

8.1   

 

 ACGIH (TWA) ACGIH (STEL) 

ppm mg/m 3 ppm mg/m 3

1.Boric acid - 2 - 6

 

 -2  4/194



 
 

8.2  (Engineering controls):  

  

   

 

8.3  (Personal protective equipment)  

- : 

  

- :  2  

  

- :  

- :  

9.  (Physical and chemical properties) 

9.1  (Physical state) :     

9.2  (Odor) :  

9.3  (pH3% aq.solution) :   

9.4  (Melting point) :   

9.5  (Boiling point) :  

9.6  (Flash point) :  

9.7  (Oxidation):  

9.8  ( ) (Upper/ Lower flammable limits) :  

9.9  (Explosive limits) :  

9.10  (Vapor pressure) :  

9.11  (Solubility in water) :  

9.12  (Vapor density) :  

9.13  (Specific gravity) :  

9.14  (Auto-Ignition temperature) :  

 -2  5/194



 
 

9.15  (Dissolution temperature) :  

9.16  (Viscosity) :  

9.17  (Molecular mass) :  

10)  (Stability and reactivity):  

10.1   (Stability) :     

     

10.2  (Conditions to avoid ) :   

    

10.3  (Substance to avoid ) :   

10.4  (Hazardous decomposition products): /  

/  

11)  (Toxicological Information) 

11.1  (Toxicological Information) :    

           

    

 

11.2  (Health Hazard Information) 

-  

 :  LD50 2660 mg/Kg Rat 

: LD50 >2000 mg/Kg Rabbit 

 :  

- :  /   

- :  

- :  

-  :  

- :  ACGIH  A4 

-  Mutagenicity:   

  ( )  

 -2  6/194



 
 

-  (Reproductive Toxicity):  

 

-  (Specific target organ toxicity):  

-         

-        

-      

-    

-  (Repeated Dose Toxicity):       

-  :  

- :   

12)  (Ecological Information) 

12.1  (Ecological Toxicity) :  

 - : 

 - :  

 -  :  

12.2  (Persistence & Degradability) : 

 - :  

 -  :  

12.3  (Bioaccumulation) : 

-  (90  (12 0C),  (   ) 34 ./ . 

- :  

-  (Mobility):   

-  :  

13)  (Disposal considerations) :   

13.1  (Disposal Method) :  

 -2  7/194



 
 

13.2  (Disposal precaution ) :  

14)  (Transport Information) : 

14.1  (UN Number) :   

14.2  (Shipping Name) :  

14.3  (Transport hazard class) :  

14.4  (Packing group) : - 

14.5  (Packing group) : - 

14.6  (Placard / Label) : - 

14.7  (Other) : - 

15)   (Regulatory information) 

15.1  : - 

15.2  : Class 3 

15.3  : - 

15.4  : - 

15.5  : - 

15.6  : - 

16.  (Other information) 

16.1  NFPA (NFPA Pictogram) : - 

16.2  (Reference) : - 

16.3  (Other) :   21  2563   4 

 

 -2  8/194



2. 

 (HC-701)  



 
 

         

 

 

SAFETY DATA SHEET 

Doc No.

 

 

HC-701 5 1/9 22   2563  

 

1)  (Identification of the Hazardous Substance) 

1.1  (Identification) 

  (Product Name) : HC-701 

   (Chemical Name) : - 

   (Synonyms) : - 

   (Formula) :   

1.2 /  (Manufacturer or Supplier) :  

HYUNDAI COMA IND.CO.,LTD.  

# 1308 Donga- Prime Valley Bldg, 19, 

Yeongdeungpo- ro 5- gil Yeongdeungpo- gu, Seoul, KOREA 

Telephone number: +82- 2- 2651- 7874/ 5  

1.3  (Restrictions on Use) : - 

1.4  (Product Use) :  

1.5  (Other) : Hazard classification :  

2)  (Hazard Identification) 

2.1  (Classification) 

-   : Category 2 

- : Category 2  

  : Category 1B 

 -   : Category 1 

-     : Category 3 

-     : Category 1 
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2.2  (Label) : -  

 (Hazard pictograms) :   

              

 (Signal word) :  (Warning) 

2.3  (Hazard Statement) :  

H315   

H319   

H335  

H360  

H370   

H372    

  

2.4  (Precautionary Statements) :  

P201  

P202   

P260  /  /  /  /  /    

P261  /  /  /  /  /          

P264  

P270                           

P271   

P280  /  /  /  

 

2.5  (Treatment) 

  :  

 :    

 -2  10/194



 
 

 :    

 15  

2.5  (Storage)  

  

   

2.6  (Disposal) 

 

3)  (Composition/ Information on Ingredients) 

 % CAS No.  

1.Borax 52 1330-43-4 

2.Graphite 12 7782-42-5 

3.Cryolite 6 61105-08-6 

4.SiO2 11 7631-86-9 

5.Al2O3 19 1344-28-1 

 

4)  (First Aid Measures) 

4.1  (Eyes Contact):    20   

4.2  (Skin Contact) :    20 

  

4.3  (Inhalation) :   

4.4  (Ingestion) :  

  

 (Advice to Physician) :   

 

5)  (Fire Fighting Measures) 

5.1  (Extinguishing) :       

5.2  (Unsuitable extinguishing) :  

 -2  11/194



 
 

5.3  (Hazardous Substance Created during Burning) : 

  (CO)  (SOx) 

5.4 :   

   

   

 

  

 

:  

   

 

6)  (Accidental release measure) :  

6.1  (Human Body Protection Method) :  PPE    

6.2  (Emergency procedure) : /     

     

     

  

6.3  (Environmental Protection Method) :    

6.4  (Clean-up Methods) :     

  

 

7)     (Handling and storage) 

7.1    (Safe Handling) : /   

        

      

  

7.2  (Storage):   

 

 -2  12/194



 
 

8)  (Exposure controls and personal protections) :  

8.1   

 

 ACGIH (TWA) ACGIH (STEL)

ppm mg/m 3 ppm mg/m 3

1. Borax - 2 - 6

 

8.2  (Engineering controls):  

  

   

 

8.3  (Personal protective equipment)  

- : 

  

- :  2  

  

- :  

- :  

9.  (Physical and chemical properties) 

9.1  (Physical state) :     

9.2  (Odor) :  

9.3  (pH3% aq.solution) :   

9.4  (Melting point) :   

9.5  (Boiling point) :  

9.6  (Flash point) :  

9.7  (Oxidation):  

 -2  13/194



 
 

9.8  ( ) (Upper/ Lower flammable limits) :  

9.9  (Explosive limits) :  

9.10  (Vapor pressure) :  

9.11  (Solubility in water) :  

9.12  (Vapor density) :  

9.13  (Specific gravity) :  

9.14  (Auto-Ignition temperature) :  

9.15  (Dissolution temperature) :  

9.16  (Viscosity) :  

9.17  (Molecular mass) :  

10)  (Stability and reactivity):  

10.1   (Stability) :     

     

10.2  (Conditions to avoid ) :  

     

10.3  (Substance to avoid ) :   

10.4  (Hazardous decomposition products) : /  

/  

11)  (Toxicological Information) 

11.1  (Toxicological Information) :   

           

     

 

11.2  (Health Hazard Information) 

-  

 :  LD50 2660 mg/Kg Rat 

 -2  14/194



 
 

: LD50 >2000 mg/Kg Rabbit 

 :  

- :  /   

- :  

- :  

-  :  

- :  ACGIH  A4 

-  Mutagenicity:   

  ( )  

-  (Reproductive Toxicity):  

 

-  (Specific target organ toxicity):  

-         

-        

-      

-    

-  (Repeated Dose Toxicity):     

-  :  

- :   

12)  (Ecological Information) 

12.1  (Ecological Toxicity) :  

 - : 

 - :  

 -  :  

12.2  (Persistence & Degradability) : 

 - :  

 -2  15/194



 
 

 -  :  

12.3  (Bioaccumulation) : 

-  (90  (12 0C),  (   ) 34 ./ . 

- :  

-  (Mobility):   

-  :  

13)  (Disposal considerations) :   

13.1  (Disposal Method) :  

13.2  (Disposal Method) :  

14)  (Transport Information) : 

14.1  (UN Number) :   

14.2  (Shipping Name) :  

14.3  (Transport hazard class) :  

14.4  (Packing group) : - 

14.5  (Packing group) : - 

14.6  (Placard / Label) : - 

14.7  (Other) : - 

15)   (Regulatory information) 

15.1  : - 

15.2  : Class 3 

15.3  : - 

15.4  : - 

15.5  : - 

15.6  : - 

 -2  16/194



 
 

16.  (Other information) 

16.1  NFPA (NFPA Pictogram) : - 

16.2  (Reference) : - 

16.3  (Other) :   22   2563   5 

 

 -2  17/194



3. 

 (BS-1)  



 
 

         

 

 

SAFETY DATA SHEET 

Doc No.

 

 

Flux BS-1 2 1/7 12   2566

 

1)  (Identification of the Hazardous Substance) 

1.1  (Identification) 

  (Product Name) : HC-701 

   (Chemical Name) : - 

   (Synonyms) : - 

   (Formula) :   

1.2 /  (Manufacturer or Supplier) :  

DAE JONG INDUSTRIALCO.  

120-126, KYUNGBOK DAERO ONAM-EUP, NAMYANNGJU CITY, 

GYEONGGI-DO, KOREA 

Telephone number: +82 31 527 2966  

1.3  (Restrictions on Use) : - 

1.4  (Product Use) :  

1.5  (Other) : Hazard classification :  

2)  (Hazard Identification) 

2.1  (Classification) 

- : Category 2 

- : Category 2A  

-   (    ): Category 5 

2.2  (Label) : -  

 (Hazard pictograms) :   

              

 (Signal word) :  (Warning) 

 -2  18/194



 
 

2.3  (Hazard Statement) :  

H361  

H319   

H303   

2.4  (Precautionary Statements) :  

P202   

P280  /  /  /  

2.5  (Treatment) 

  :  

 :    

 :     

15  

2.5  (Storage)  

  

   

2.6  (Disposal) 

 

3)  (Composition/ Information on Ingredients) 

 % CAS No.  

1.Sodium tetraborate pentahydrate  100 12179-04-3 

 

4)  (First Aid Measures) 

4.1  (Eyes Contact):    30   

4.2  (Skin Contact) :  

4.3  (Inhalation) :   

4.4  (Ingestion) :  ( )  

  2   

 -2  19/194



 
 

4.5  : 

     

4.5  (Advice to Physician) : 

   

  

   

 

5)  (Fire Fighting Measures) 

5.1  (Extinguishing) :       

5.2  (Unsuitable extinguishing) :  

5.3  :   

6)  (Accidental release measure) :  

6.1  (Human Body Protection Method) :  PPE   

 ANSI N 87.1  

6.2  (Environmental Protection Method) :   

  

 

 

6.  (Clean-up Methods) :   

  

7)     (Handling and storage) 

7.1    (Safe Handling) : 

        

 

7.2  (Storage):    

-  (FIFO) 

8)  (Exposure controls and personal protections) :  

8.1   

 -2  20/194



 
 

 

 ACGIH (OEL) 

ppm mg/m 3 

1. Sodium tetraborate pentahydrate (Borax) - 1 

 

8.2  (Engineering controls):  

  

   

 

8.3  (Personal protective equipment)  

- :  

 EN149  

- :  ANZI N 87.1  

- :  

9.  (Physical and chemical properties) 

9.1  (Physical state) :    

9.2  (Odor) :  

9.3  (pH) :   @ 20 0C  pH 9.23 (3.5% ) 

9.4  (Melting point) :  >1000 0C 

9.5  (Boiling point) : >300 0C 

9.6  (Flash point) :  ( ) 

9.7  (Oxidation):  

9.8  ( ) (Upper/ Lower flammable limits) :  

9.9  (Explosive limits) :  

9.10  (Vapor pressure) : >300 0C 

9.11  (Solubility in water) :  49.74 g/L @20 0C ( base on decahydrate) 

 -2  21/194



 
 

9.12  (Vapor density) : >300 0C 

9.13  (Specific gravity) :  

9.14  (Auto-Ignition temperature):  

9.15  (Decomposition temperature) :   >300 0C 

9.16  (Viscosity) :   

9.17  (Molecular mass) : 291.35 (Na2B4O7. 5H2O) 

10)  (Stability and reactivity):  

10.1   (Reactivity) :  

10.2  (Stability) :  -40 0C  + 40 0C    

 

10.3  (Possibility of Hazardous reactions):   

   

10.4  (Conditions to avoid ) :  

      

10.5  (Incompatible materials ) :  

10.4  (Hazardous decomposition products) :  

11)  (Toxicological Information) 

11.1  (Health Hazard Information) 

-  

 :  LD50 3305 mg/Kg  (Rat) 

: LD50 >2000 mg/Kg  (Rabbit) 

 : LC50 >2 mg/l (3g/m3) (Rat) 

- :  - 

- :  

- :  

-  :  

 -2  22/194



 
 

- :  ACGIH  A4 

-  (Mutagenicity):  - 

-  (Reproductive Toxicity):  - 

-  (Specific target organ toxicity): - 

-  (Repeated Dose Toxicity):  - 

-  : - 

- :  - 

11.2  (Toxicological Information) :    

 (  )  

      

   

11.3  : 

 

  

 

12)  (Ecological Information) 

12.1  (Ecotoxicity) :  

  :   :  17   HC5-50 

 5.7 mg B/L 

  :   

12.2   (Persistence & Degradability) :    

12.3  (Bioaccumulation) :  

 / : Log Pow = -0.7570 @ 25°C ( )27 

12.4   (Mobility in soil):   

13)  (Disposal considerations) :   

13.1  (Disposal Method) :  

 -2  23/194



 
 

14)  (Transport Information) : 

14.1  (UN Number) :   

14.2  (Shipping Name) :  

14.3  (Transport hazard class) :  

14.4  (Packing group) : - 

14.5  (Packing group) : - 

14.6  (Placard / Label) : - 

14.7  (Other) : - 

15)   (Regulatory information) 

15.1  : - 

15.2  : Class 3 

15.3  : - 

15.4  : - 

15.5  : - 

15.6  : - 

16.  (Other information) 

16.1  NFPA (NFPA Pictogram) : - 

16.2  (Reference) : - 

16.3  (Other) :   12   2566   2 

 

 -2  24/194



4. 

 (HC-618)  



 
 

         

 

 

SAFETY DATA SHEET 

Doc No.

 

 

Low gas HC-618 2 1/5    21  2567

 

1)  (Identification of the Hazardous Substance) 

1.1  (Identification) 

  (Product Name) : Low gas HC-618 

   (Chemical Name) : - 

   (Synonyms) : - 

   (Formula) :   

1.2 /  (Manufacturer or Supplier) :  

HYUNDAI COMA IND.CO.,LTD. 

# 1308 Donga- Prime Valley Bldg, 19, 

Yeongdeungpo- ro 5- gil Yeongdeungpo- gu, Seoul, KOREA 

Telephone number: +82- 2- 2651- 7874/ 5  

1.3  (Restrictions on Use) : - 

1.4  (Product Use) :  

1.5  (Other) : Hazard classification :  

2)  (Composition/ Information on Ingredients) 

 % CAS No. 

1. Calcium carbonate  CaCO3 85 471-34-1

2. Sodium Sulfate Na2SO4 10 7757-82-6

3. Iron Oxide Fe2O3 5 7439-89-6

 

3)  (Hazard Identification) 

  :      

 :    

 :   :   

:  

 :  :   

 -2  25/194



 
 

4)  (First Aid Measures) 

4.1  (Eyes Contact):    20   

4.2  (Skin Contact) :   20  

  

4.3  (Inhalation) :   

4.4  (Ingestion) :     

 (Advice to Physician) :    

5)  (Fire Fighting Measures) 

5.1  :   

5.2  (Unsuitable extinguishing) :  

5.3  (Flash point) : N/A  

5.4  : N/A 

5.5 : N/A 

6)  (Accidental release measure) :  

6.1)   

6.2)  

7)     (Handling and storage) 

7.1  (Storage):        

8)  (Exposure controls and personal protections) :  

8.1   

 

 ACGIH (TWA) ACGIH (STEL)

ppm mg/m 3 ppm mg/m 3

Low gas HC-618 - - - - 

 

 

 -2  26/194



 
 

8.2  (Engineering controls):  

8.3  (Personal protective equipment)  

- : 

  

- :     

- :  (PVC) 

- :  

9.  (Physical and chemical properties) 

9.1  (Physical state) :    

9.2  (Odor) : - 

9.3  :  8.5  

9.4  (Melting point) :   

9.5  (Boiling point) : 842-848 0C 

9.6  (Flash point) : N/A 

9.7  (Oxidation): - 

9.8  ( ) (Upper/ Lower flammable limits) :  

9.9  (Explosive limits) :  

9.10  (Vapor pressure) : 1mm/1g (8650C) 

9.11  (Solubility in water) :   

9.12  (Vapor density) :  

9.13  (Specific gravity) : 2.165 (250C) 

9.14  (Auto-Ignition temperature) : N/A 

9.15  (Dissolution temperature) :  

9.16  (Viscosity) :  

9.17  (Molecular mass) :  

 -2  27/194



 
 

10)  (Stability and reactivity):  

10.1  (Incompatibility):  

10.2  (Hazardous polymerization) :  

11)  (Toxicological Information) 

   

  

11.1 :     

 

11.2 :   

12)  (Ecological Information) 

12.1  (Ecological Toxicity) :   

13)  (Disposal considerations) :   

13.1 Resource Conservation and Recovery Act (RCRA) Laws and Regulations:  

14)  (Transport Information) :  

14.1  (UN Number) :  - 

14.2  (Shipping Name) : - 

14.3  (Transport hazard class) : - 

14.4  (Packing group) : - 

14.5  (Packing group) : - 

14.6  (Placard / Label) : - 

14.7  (Other) : - 

15)   (Regulatory information) 

15.1  : - 

15.2  : - 

 -2  28/194



 
 

15.3  : - 

15.4  : - 

15.5  : - 

15.6  : - 

16.  (Other information) 

16.1  NFPA (NFPA Pictogram) : - 

16.2  (Reference) : - 

16.3  (Other) :     2566   2 

 

 -2  29/194



5. 

 (Sulfuric acid)  



SDS - 013  Rev.01  01/07/2017 Page 1/6
 

UNCHING INDUSTRY CO., LTD.                                 

109/20 Moo 9, Setthakit 1 Rd., T. Suanluang, A.Krathumbaen, Samutsakhon 

74110.               Tel: 02 - 810 - 1345 Fax: 02 – 810 – 1346 

 

 

 98% 
 

1.  

      98% 

          
     109/20  9  1    
      74110 

     02 - 810 - 1345   
    :    02 - 810 - 1346 

 

2.  
 GHS  

 /      1A 
/    1 

  

: 
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3. /  
 

 
 

CAS Numbers 
 

Weight Percentage 
 

SUPHURIC ACID 
 

7664-93-9 
 

98 % 
 

:  H2SO4 

   

4.  

:   
  :   400 

 
  :  10    
  :  ( )  (

)   

 

5. 

  : 
 

  : 
   

   
:  

 

     
  : 

  
 

6.  

 : 
   /    
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/ : 

       
:  

    ,    
  : 
   : 

 
 

7.  

:  
 

: 
   :  

 
8. /  

:
  :  /
  :
  :

 
 

  :
     

 

9.  

:     
:     
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:     

     
  (20 C) 26.9 mPa*s  

   -15 C  
   330 C  

     
     

     
     

  (20 C) ~ 0.0001 mbar  
  (20 C) 1.83 g/cm3  

  (20 C)  ( ! )  
 
10.  

 
 

  

 ,  ,  ,  ,  ,  , 
 ,  ,  ,  ,  ,  ,  , 

-  ,  ,  ,  ,  , 
 ,  ,  ,  ,  ,  , 

 ,  ,  ,  

 
 :  

 
; ; /   

/  
 

11.  

  

LD50 (oral, rat): 2140 mg/kg (  25% )  
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LC50 (inhalation, rat): 510 mg/m3 /2 h (calculated on the pure substa) 
 

 
:  

:  
: ,  

:  ( ), ,   
  

 
  

  

12.  

  : 
   Evaluation number (FRG) (fish): 3.1 (calculated on the pure substa)  
  : 
    :   

   
  

  
  : 
    
    : : LC50 96  > 10 
mg/l; :  1.2 mg/l  6.3 mg/l  24   pH  

   
 
13.  

  :  

 

:   
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14.   
  UN Number:   1830 

  :   8 

  PG:   II 
  :    

   

15.  

  
      : C  
      : R 35  

      : S 26-30-45  ,  
 

   
 

 
       1 (  ) 

  
16.  

  - 
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     QM  (Quality Manual) 

 PM  (Procedure Manual) 

 IM  (Instruction Manual) 

 TD  (Technical Data) 

:   
 

:
 

   SDS  

 :  THS.002      04  2566 

Revision    07 Approved by 

 Issued by         
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 : Technical Data : THS.002 

 :  SDS  : 07  :  4  2566 

 : 
 

 :     : 00  : 2  12 

 

 

 

 (Objective) 

   
  

  (Scope) 

     
 (Detail) 
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6. 

 



 : Technical Data : THS.002 

 :  SDS  : 07  :  4  2566 

 : 
 

 :     : 00  : 3  12 

 

 

 
 

THAI NITRATE COMPANY LIMITED 
 

       NITRIC ACID 

SAFETY DATA SHEET 

         Review date : 04/10/2566 

SECTION  1  

( Identification Of the Substance Or Mixture And Of the Supplier ) 
  

 Aqua Fortis ; WFNA ; RFNA ; 

Hydrogen Nitrate ;  
(Azotic Acid);  

 Nitryl Hydroxide; Nital ; Aquafortis 

Hydrogen Nitrate (EM Science) 

UN NUMBER UN 2031  

  

    

 140/7  4    

   21000   

  038 915407-16 Fax. 038 915400 

       038 915407-16  702 ( ) 
 038 915403 ( Control Room )  24  

 038 915407-16  511( QC& HSEQ ) 

 1193    1650 

 1784     191 

SECTION  2    

( Hazards Identification ) 

  
 (EC)  1272/2008   

   (  2)  H272 

 (  3)  H301 

(  3)  H311 

(  1)  H314 

(  3)  H331 

(  1)   H290 

   (  1)  H372 
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 : Technical Data : THS.002 

 :  SDS  : 07  :  4  2566 

 : 
 

 :     : 00  : 4  12 

 

 

 

 (EC) No 1272/2008 

                                                                                                                                           
                                                                                                                                                    

                                                                           

                                              
                                                                  (   )                                      

   

  
H272                         :   
H290                         :  

H301+H311+H331   :     

H314                         : ,  

H372                         :    

 (EU) 

EUH071                    :  

 

P210                       , , ,    

P220                         

P260                       / / / /  

P270                         

P280                       / / /  

P301+P330+P331+P316    :    

P302+P361+P354               :   

P304+P340               :  

P305+P315+P338+P316    :     

 

      
      

 PPE  
 OSHA :  

 NTP :  

IARC :  
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 : Technical Data : THS.002 

 :  SDS  : 07  :  4  2566 

 : 
 

 :     : 00  : 5  12 

 

 

                                             SECTION  3    

( Composition/Information On Ingredients ) 

 
 Nitric Acid 

CAS NUMBER  : 7697 - 37 – 2 

EC. No.                 : 231-714-2 

 68 w/w 

 Water 

CAS NUMBER  : 7732 – 18 – 5 

EC. No.                 : 231-791-2 

 32 w/w 

 

SECTION 4  

( First-aid Measures ) 

 

     
     

 

      
 (  30 )  

 

      
    

 
 

    
  30    
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 : Technical Data : THS.002 

 :  SDS  : 07  :  4  2566 

 : 
 

 :     : 00  : 6  12 

 

 

SECTION 5  

( Fire-fighting Measures ) 
NFPA RATINGS ( Scale 0-4 ) Health = 3  Fire = 0  Reactivity  =  0 

Hazchem Code   2PE 

  
   

    
    

 :    

 :(  Emergency Response Guidebook, DOT P 5800.0, Guide Page 44) 
    

 (Cool Down )     
   

    
     

   

   Monitor  

   

  

  SCBA   

 

 

 

SECTION 6  

( Accidental Release Measures) 

       
PPE     

       

( )   

      
     

    

   , ,   
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 : Technical Data : THS.002 

 :  SDS  : 07  :  4  2566 

 : 
 

 :     : 00  : 7  12 

 

 

   

 , ,  

   pH-   ( ) 

SECTION  7     

( Handing And Storage ) 

  
 , , , , , , 

   

       
    ( NFPA 49,Hazardous Chemical Data,1975 )                       

     
    Partial 

pressure (HNO ) (H2O)  Partial Pressure  
    

   
   PPE 

   PE   Seal 

   

    
 

SECTION  8  

( Exposure Controls/Personal Protection ) 

 

2   ppm   ( 5 mg/ m3 ) OSHA TWA ;  4 ppm ( 10  mg/m3 ) OSHA STEL 

2   ppm   ( 5 mg/m3  ) ACGIH TWA;  4 ppm ( 10 mg/m3 ) ACGIH STEL 

2   ppm   ( 5  mg/m3  ) NIOSH recommended TWA ; 4 ppm ( 10 mg/m3 ) NIOSH STEL 

2   ppm      

 . . 2560 

 8  2 ppm( 5 mg/ m3 )  

      ppm( 10 mg/ m3 ) 
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 : Technical Data : THS.002 

 :  SDS  : 07  :  4  2566 

 : 
 

 :     : 00  : 8  12 

 

 

 Silica gel tube ; sodium bicarbonate / sodium carbonate; ion chromatography; ( NIOSH Vol. III # 7903 , Inorganic Acids ). 
Detector Tube 

    

   

 , ,  

   

 Safety Shower, Eye Wash,    

 

    

    

   

 

  ppm  

   ppm  Supplied Air  

  ppm  SCBA (self - contained breathing apparatus )   supplied – air 

  

  NIOSH  
  SCBA  

  

 

                                                  SECTION 9  

( Physical And Chemical Properties ) 

     
 NOx  

       63.01 

      H- N- O3 

       83 Co 

       - 42 Co  

       47.9  mmHg @ 20 C 

       2.2 @ 20 C° 

       1.391 @ 30 C°,or 1.5027 @ 25 C° 
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 : Technical Data : THS.002 

 :  SDS  : 07  :  4  2566 

 : 
 

 :     : 00  : 9  12 

 

 

                                                  SECTION 10  

                                                                  ( Stability And Reactivity ) 

   
       

     

      

SECTION  11   

( Toxicological Information ) 

          LC50 =49ppm/4hours  (Van Water & Rogers , Inc MSDS); 

LC50 = 2500 ppm/1 hour   ( Dupont MSDS ) ; 

LDLo = 430 mg/kg  

LD50 = 50 - 500 mg/kg  ( Dupont MSDS );  

LDLo 110 mg/kg   ( RTECS ). 

   

      

  

   

   

    ppm  

    
    

  -   
    

   
    

 Edema  

     
    

  
 

    
  

    % 
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 : Technical Data : THS.002 

 :  SDS  : 07  :  4  2566 

 : 
 

 :     : 00  : 10  12 

 

 

  
  

 

    

   

 

      
 

   

       

  
  

  

    
  

  
 

    
   

 

                                                          SECTION    

( Ecological Information ) 
 

 ( -  )  

  

  

LOG BIOCONCENTRATION FACTOR (BCF)  

LOG OCTANOL / WATER PARTITION COEFFICIENT  

SECTION 13   

( Disposal Considerations ) 
 

   
 ( ) 

      

 Waste   . .  
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 : Technical Data : THS.002 

 :  SDS  : 07  :  4  2566 

 : 
 

 :     : 00  : 11  12 

 

 

SECTION 14  

( Transport Information ) 

 

UN number                                     : UN2031 

Proper Shipping Name               : Nitric Acid 

Transport Hazard Class               : Class 8 

Transport Subsidiary Hazard Class   : Class 5.1 

Packaging Group                               : PG I, PG II 

 . . 2545  

 

 

                                                           SECTION 15  

( Regulatory Information ) 
  . . 2535  

  . . 2545   
.  . . 2554 

  . .2559 

 . . 2550 

 . . 2535 

  2555 

   
 . .2556 

  . . 2558 

   . . 2559 

   2560 
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 : Technical Data : THS.002 

 :  SDS  : 07  :  4  2566 

 : 
 

 :     : 00  : 12  12 

 

 

                                                                      SECTION   

( Other Information ) 

/  

 

Stainless Steel 304L  Stainless Steel 316L  

 Waste    

  
Globally Harmonized System of Classification and Labelling of Chemicals (GHS).  

Labelling according to EC Directives 67/548 EEC and Regulation (EC) No 1272/2008.  
Transportation information according to Recommendations on the Transport of Dangerous Goods, 

 

 -2  47/194



7. 

 



 

  

  24.05.2013
   
   

    
    

P 19642 / Thailand
24.05.2013 / 1.4

www.solvay.com

 

 
Page 1 of 12   

INTEROX ® ST-50

1. 

: INTEROX ® ST-50
: Hydrogen peroxide
: Hydrogen peroxide, aqueous solution
: H2O2
:

 / 
:

: SOLVAY PEROXYTHAI LIMITED

: 16TH FL. WAVE PLACE, 55 WIRELESS RD
T. 10330 BANGKOK

: +6626106470
: +66662/3673272
: manager.sds@solvay.com
: 001800 1 2066 6751 ( ) / +65 3158 1074 [Carechem24]

2. 

-GHS

 H
 2 H272

 H
 1 H314
 4 H302
 4 H332

 
- 

 3 H335
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 H
 2 H401
3 H412

 GHS  

: Hydrogen peroxide (<= 50 %)
:

:

:
; 

/ / /
/ / / / /  

/ / 
/ /  

(  )  /
: 

 

  ,  

 

3. /

:

Hydrogen peroxide <= 50 %
 CAS: 7722-84-1
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 H

Hydrogen peroxide  1 H271

 4 H332
 4 H302
 1 H314

 -  3 H335

 2 H401

 3 H412

4. 

 
( )  

   15 
 ( )

  ( )

 /
/   

: , , , , 
: , 
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: , 

: , , 

   
  

: , , , , , , 
:

  

 ( )
 48 

5. 

  

 

6. 
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 .

/

   
    

" "

 7  8

7. 

 

:

 .

 

 

   - 

 .

 99,5 %
 304L / 316L

 HDPE 
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:    

8. /

Hydrogen peroxide
US. ACGIH Threshold Limit Values 03 2012

  = 1 ppm

 
 (EN 141)

NO
: 1)  2) 

 3) 

  
(  )

: , , , 

, 

, 

  

9. 

·
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·
·
· 34 g/mol

· - 2,02 (H2O2   50 %); 21 °C

· pKa pKa1= 11,62 25 °C

· / -0,43 °C ( )

-40,3 °C (H2O2   70 % )

· / 150,2 °C ( )

125 °C (H2O2   70 %)

·

·  

·
(  )

·

·

 (  10)

· 1 mbar (H2O2   50 %), 30 °C

· 1(H2O2   50 %)

· 1,1 - 1,2

·

·  

·

/

, 

· ( -
/ )

log Pow: -1,57, :

·

· >= 60 °C,  (SADT)

< 60 °C,

· 1,17 mPa.s (H2O2   50 %), 20 °C

·

· 75,6 mN/m (H2O2   50 %) 20 °C
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10. 

 

  

 

, , , , , , , 

11. 

LD50, , 801 - 872 mg/kg (H2O2   60 %)

LC50, 4 h,  , > 0,17 mg/l, (H2O2   50 %)

LD50, , > 2.000 mg/kg (H2O2   70 %)
/

, (H2O2   50 %)
/

, (H2O2   50 %)

,

, , , : ,
, , ,

( )
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 - 

, mouse, 665 mg/m3, : RD 50, , H2O2   50 %

,  90 , , : , 300 ppm, LOAEL ( )
,  90 , , 100 ppm, NOAEL ( )
,  28 , , : , 10 ppm, LOAEL, ( )
,  28 , 2 ppm, NOAEL, ( )

12. 

, Pimephales promelas, LC50, 96 h, 16,4 mg/l ( )
, Pimephales promelas, NOEC, 96 h, 5 mg/l ( )

, Daphnia pulex, EC50, 48 h, 2,4 mg/l, ,  ( )
, Daphnia pulex, NOEC, 48 h, 1 mg/l, ,  ( )
, Daphnia magna, NOEC, 21 , 0,63 mg/l,  ( )

, Skeletonema costatum, EC50, , 72 h, 2,62 mg/l  ( )
, Skeletonema costatum, NOEC, 72 h, 0,63 mg/l  ( )
, Chlorella vulgaris, EC50, , 72 h, 4,3 mg/l  ( )
, Chlorella vulgaris, NOEC, 72 h, 0,1 mg/l  ( )

, , t 1/2 24 h
: :  OH

, , t 1/2 120 h
:  , , 

, , t 1/2 12 h
:  

, t 1/2, < 2 
:

, t 1/2, 0,3 - 5 d
:

: /

, t 1/2, 12 h
:

: log Pow -1,57,
:
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/ , log KOC:0,2

    
, ,  (H), = 0,75 kPa.m³/mol  
: 20 C

-

13. 

( )

14. 

· IATA-DGR
UN 2014
5.1
II
5.1 - Oxidizing substances
8 - Corrosive

HYDROGEN PEROXIDE, AQUEOUS SOLUTION
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· IMDG
UN 2014
5.1
II
5.1 - Oxidizing substances
8 - Corrosive

 HI/UN 2014
EmS F-H

S-Q
HYDROGEN PEROXIDE, AQUEOUS SOLUTION

· ADR
UN 2014
5.1
II
5.1 - Oxidizing substances
8 - Corrosive

 HI/UN 58 / 2014

HYDROGEN PEROXIDE, AQUEOUS SOLUTION

· RID
UN 2014
5.1
II
5.1 - Oxidizing substances
8 - Corrosive

 HI/UN 58 / 2014

HYDROGEN PEROXIDE, AQUEOUS SOLUTION

· ADN
UN 2014
5.1
II
5.1 - Oxidizing substances
8 - Corrosive

HYDROGEN PEROXIDE, AQUEOUS SOLUTION

IATA:  40 %

15. 

 

. . 2554,  2011 
. . 2538 

, . ( . . 2538 (1995), 
 7 . . 2553 (2010) 
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, . ( . . 2538 (1995), 
 7 . . 2553 (2010) 

. . 2547 

 (TSCA)
Australian Inventory of Chemical Substances (AICS)
Canadian Domestic Substances List (DSL)
Korean Existing Chemicals Inventory (KECI (KR))
EU  (EINECS)
Japanese Existing and New Chemical Substances (MITI List) (ENCS)
Inventory of Existing Chemical Substances (China) (IECS)
Philippine Inventory of Chemicals and Chemical Substances (PICCS)
New Zealand Inventory of Chemicals (NZIOC)
Mexico. National Inventory of Chemical Substances (INSQ)

16. 

  H  3
H271 ; 
H302
H314
H332
H335
H401
H412

: 4

: 05.06.2013
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8. 

 2000S  



 
 

         

 

 

SAFETY DATA SHEET 

Doc No.

 

 

PS2000S 4 1/8 13  2567  

 

1)  (Identification of the Hazardous Substance) 

1.1  (Identification) 

  (Product Name) : PS2000s 

  (Chemical Name) : - 

  (Synonyms) : - 

  (Formula) :   

1.2 /  (Manufacturer or Supplier) :  

KOREA ACADEMY CHEMICAL. CO. 

Rm 1035, Ocean Tower, 760-3, Woo1-Dong, Haeundae-Gu, Busan, Korea 

Telephone number: +82(0)51-740-6191-4  

1.3  (Restrictions on Use) : - 

1.4  (Product Use) :  

1.5  (Other) : Hazard classification :  

2)  (Hazard Identification) 

2.1  (Classification) 

-  : Category 4 

-  : Category 1 

-  : Category 2 

- / : Category 2 (2A/2B) 

- : Category 1 (1A/1B) 

- : Category 2 

2.2  (Label) : -  

 (Hazard pictograms) :   

     

 (Signal word) :  (Warning) 
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2.3  (Hazard Statement) :  

H277  

H290  

H315  

H317   

H319    

2.4  (Precautionary Statements) :  

P210       

P234  

P261   /  /  /  /  /  

P264  

P272   

P273  

P280   /  /  /  

2.5  (Storage)  

 P403  

 P406   

2.6  (Disposal) 

 P501   

2.7   NFPA : ,  0 ,  0 ,  0 

3)  (Composition/ Information on Ingredients) 

 % CAS No.  

1.Water 70-80 7732-18-5 

2.Potassium pyrophosphate tribasic 1-10 7320-34-5 

3.Triethanolamine 1-10 102-71-6 

4.Ethaoxylated propoxylated alcohol 10-20 68439-51-0

5.Diethylene glycol monobutyl ether acetate 

Syn. 2-(2-butoxyethoxy) ethanol 

1-10 112-34-5 

 

4)  (First Aid Measures) 

4.1  (Eyes Contact):    15 
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4.2  (Skin Contact) :    15 

  

4.3  (Inhalation) :   

4.4  (Ingestion) :  

  

 (Advice to Physician) :   15    

 

5)  (Fire Fighting Measures) 

5.1  (Extinguishing) :      

5.2  (Unsuitable extinguishing) :  

5.3  (Hazardous Substance Created during Burning) : (CO) 

 (Sox) 

5.4 :   

   

5.5  :  

6)  (Accidental release measure) :  

6.1  (Human Body Protection Method) :   

    

6.2  (Environmental Protection Method) :   

6.3  (Clean-up Methods) :  

 

7)     (Handling and storage) 

7.1    (Handling) :    

  

7.2  (Storage):    

8)  (Exposure controls and personal protections) :  

8.1   
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 ACGIH (TWA) ACGIH (STEL)

ppm mg/m 3 ppm mg/m 3

1.Water - ppm - -

2.Potassium pyrophosphate tribasic - ppm - -

3.Triethanolamine - 5 - -

4.Ethaoxylated propoxylated alcohol - - - -

5.Diethylene glycol monobutyl ether acetate 10 - 10 -

 

8.2  (Engineering controls):  

 

8.3  (Personal protective equipment)  

- : 

  

- :  2  

  

- :  

- :  

9.  (Physical and chemical properties) 

9.1  (Physical state) :    

9.2  (Odor) :  

9.3  (pH3% aq.solution) : 13.5 

9.4  (Melting point) :  <5 0C 

9.5  (Boiling point) : > 100 0C 

9.6  (Flash point) : - 

9.7  (Oxidation):  

9.8  ( ) (Upper/ Lower flammable limits) :  

9.9  (Explosive limits) :  

9.10  (Vapor pressure) :  

9.11  (Solubility in water) :  
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9.12  (Vapor density) :  

9.13  (Specific gravity) : 1.08 (15/4 0C) 

9.14  (Auto-Ignition temperature) :  

9.15  (Dissolution temperature) :  

9.16  (Viscosity) :  

9.17  (Molecular mass) :  

10)  (Stability and reactivity) 

10.1   (Stability) :   

10.2   (Possibility of Hazardous Material Creation during Reaction) :  

-  

-  

 -  

 -    /  

 -      

 -  

 -     

10.3  (Conditions & Material to avoid ) :  

   

10.4   (Material created during Degradation) :   CO NOx 

11)  (Toxicological Information) 

11.1  

-  (Inhalation) :     

  

-  ( Eye Contact) :  

-  (Skin Contact) :    

-  (Ingestion) :    

11.2  (Toxicological Information) 

-   

- Water : LD50 90000 mg/kg Rat (LD50 > 90 mg/Kg (Rat)) 
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- Potassium phosphate tribasic : LD50 2000 mg/Kg Rat (OECD Guide-line 401) 

- Triethanolamine : LD50 4200 ~ 11300 mg/Kg Rat 

- Ethoxylated propoxylated alcohol: LD50 3530 mg/Kg Rat 

- Diethylene Glycol Monobutyl Ether Acetate: LD50 5660 mg/Kg Rat 

-    

- Water :  

- Potassium phosphate tribasic: LD50 >4640 mg/Kg Rabbit 

- Triethanolamine: LD50 2000 mg/Kg Rabbit 

- Ethoxylated propoxylated alcohol:  

- Diethylene Glycol Monobutyl Ether Acetate: LD50 2700 mg/Kg Rabbit 

-  (Acute Inhalation Toxicity) :  

-  (Dermal Irritability) :   

-  (Subacute Toxicity) :   

-  (Repeated Dose Toxicity) :   

-  Mutagenicity :  N/A 

-  (Reproductive Toxicity) :  N/A 

- Carcinogenicity :   

- Additional Advice :   

12)  (Ecological Information) 

12.1  (Ecological Toxicity) :     

12.2  :   - Potassium phosphate tribasic:  

- Triethanolamine: LC50 11800 mg/l 96 hr. 

- Ethoxylated propoxylated alcohol: LC50 0.5-5.7 mg/l 96 hr. 

- Diethylene Glycol Monobutyl Ether Acetate:  LC50 1300 mg/l 96 hr. 

12.3  - Triethanolamine: Erc50 169 mg/96hrs. 

12.4 : Category 2 

12.5  (Mobility):   

12.6  (Degradability) : 

- Triethanolamine: 91% 28  

- Diethylene Glycol Monobutyl Ether Acetate:  91% 28  

12.7  (Possibility of Accumulation in Animal Body ) : 

- Potassium phosphate tribasic: BCF 3.162 
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- Triethanolamine: BCF 0.4 (25 0C)  2.5 mg/l. 

- Ethoxylated propoxylated alcohol: BCF 168 

13)  (Disposal considerations) :   

 5%    

  

14)  (Transport Information) : 

14.1  (UN Number) : - 

14.2  (Shipping Name) : - 

14.3  (Transport hazard class) :  

14.4  (Packing group) : - 

14.5  (Packing group) : - 

14.6  (Placard / Label) : - 

14.7  (Other) : - 

15)   (Regulatory information) 

15.1  : - 

15.2  : N/A 

15.3  : - 

15.4  : - 

15.5  : - 

15.6  : - 

16.  (Other information) 

16.1  NFPA (NFPA Pictogram) : - 

16.2  (Reference) : - 

16.3  (Other) :   13  2567   4 
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9. 

 ( )  



SD-QSHE-008

. 00

: 26  2564

:  50%

NaOH

 CAS No. 1310-73-2

 EC / List no. 923-604-4

:   

+66-2092-6499 

+66-2092-6455

( )

+66-2463-635-8, +66-2464-3948-9

+66-2463-3728

: +66-8-7504-4100  (24 ) ( )

( )

+66-3868-3572-5, +66-3868-5495-501

+66-3868-3576

: +66-38-683-572-5  191 (24 ) ( )

 (GHS)  :

 1

 4

 1B

, , , 

    

    

     

944     14  4   

 10330 

202  1  ( .17)          

 10290 

4  -12     21150

 

 (GHS)

 50%

1.  

  50%

2. 

 

 

 1/8

 -2  67/194



SD-QSHE-008

. 00

: 26  2564 (GHS)

 50%

 1

 1 ( )

 3

:

: 

:

H290

H302

H314

H318

H370

H402

:

P234

P260

P264

P270

P273

P280

P301+P312

P301+P330+P331

P303+P361+P353

P304+P340

P305+P351+P338

P308+P311

P321

P363

P390

P405

P406

P501

: 

  

  

:  

:  

 ( )

 

 

 ( ):   [ ]

:  

:   ( ) 

 

 

 ( )

 

 2/8
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SD-QSHE-008

. 00

: 26  2564 (GHS)

 50%

 :

:   

:   

:   

:  

 :

: 

: 

: 

 :

   :

3.  

 CAS % 

4.  

 

   20  

   20  

1310-73-2 50

7732-18-5 50

5. 

   

 

  

  

   

  

     

 , ,     

   

    (SCBA)

     

6. 

 

 3/8
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SD-QSHE-008

. 00

: 26  2564 (GHS)

 50%

:

 

   :

  

 :

:   

 (OEL)

PEL-TWA 2 mg/m³ REL-TWA - TLV-TWA - TLV-TWA 2 mg/m³

PEL-STEL - REL-STEL - TLV-STEL - TLV-STEL -

PEL-C - REL-C 2 mg/m³ TLV-C 2 mg/m³ [1992] TLV-C -

IDLH 10 mg/m³

mg/m3 =

TWA = PEL =

STEL = REL =

C = IDLH =

  =    . .2560

 

 ( , )   

  - 

7.    

 

8. 

OSHA PEL NIOSH REL ACGIH TLV©

   

  

  

(C) Ceiling Peak (C) Ceiling (C) Ceiling (C) Ceiling

8  TWA  10  TWA 8  TWA TWA

(ST) STEL (ST) STEL (ST) STEL (ST) STEL

 4/8
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SD-QSHE-008

. 00

: 26  2564 (GHS)

 50%

  

: 

: 

: 

:

 

 

 (pH) >13 (5% )  25 

/ 13 

130 

 (  =1):

 (  =1): 1.52   30 

:

 n-octanol 

 78.3    20 

40 /

   

9. 

10. 

 ( , , )  

 ( , , , ) /

  

 

  

    

 5/8
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SD-QSHE-008

. 00

: 26  2564 (GHS)

 50%

 LD50 :

 LC50 :

 LD50 :

 :

 ;

:

:

 (LC50)

 (EC50)

500  ( )

  :

 :

  , ,   / 

 ( )  

  

, ,     

      

11. 

 :

 :  (IARC)

 :

 :

 1 ( )

 :

 :

 :

12. 

125 , 96   (Mosquito fish)

34.59 - 47.13 , 48 

 

:

  XIII  REACH  

PBT  vPvB    PBT  vPvB 

 :

. , , , ,   

   

    

 6/8
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SD-QSHE-008

. 00

: 26  2564 (GHS)

 50%
: 

:

: 

: 

ADR:

:

:

IMDG: 

:

:

:

EmS:

ICAO / IATA:

:

 

 (    ) 

14. 

: 1824

: SODIUM HYDROXIDE, SOLUTION

13. 

 

/

:
SODIUM HYDROXIDE, SOLUTION

:
8

II

No

:
8

II

80

1824

F-A ,S-B

1824

:
SODIUM HYDROXIDE, SOLUTION

 7/8
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SD-QSHE-008

. 00

: 26  2564 (GHS)

 50%

:

ERG Code:

 (  Annex II of MARPOL 73/78)  IBC Code) :

   . . 2556

-   1287

   . . 2558

-   5.1  1

  

-  : 11-1-10352-1-0003 ( )

-  : 21-1-00942-1-0004 ( )

-   (INS No.524) 

   . . 2551

-

TSCA CAS#1310-73-2  (TSCA)

: 00

:

   

    

 

II

8L

15. 

16. 

26  2564

:
8

 8/8
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10. 

- -123 (ZENIX-AC-123)  



1 
 

    

   

 

SAFETY DATA SHEET 

Doc No.

 

Product Rev. Page Date

Zenix-20  1 1/7 23/08/2024

 

1)  (Identification of the Hazardous Substance) 

1.1  (Identification) 

  (Product Name): Zenix-20 

  (Chemical Name) :- 

1.2 /  (Manufacturer or Supplier) : UNICOH SPECIALTY CHEMICALS Co., LTD  920-1 GOE-DONG POHANG 

CITY KYUNG-BUK KOREA   TEL: +82-54-285-0900 

1.3  (Restrictions on Use) : - 

1.4  (Product Use) :    

1.5  (Other) : - 

2)  (Hazardous Identification) 

2.1  (Classification) 

  Category 1 

   

2.2  (Label) : -  

 (Hazard pictograms) :  

                  

 (Signal word) :   (Danger) 

 (Hazard Statement) :  

 H314  

 318  
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 (Precautionary Statements) : - 

 P260  /  /  /  /  /   

P264  

P280  /  /  /  

 

  :    

  ( ) :   ( ) 

  :    

 :     15 

   

 (Storage)  

 P405  

 (Disposal) 

P501  

3)  (Composition/ Information on Ingredients) 

CAS No. Content

Surfactant   61725-89-1 15-25%

Sulfamic acid 5329-14-6 1-3%

Trisodium phosphate dodecahydrate 10101-89-0 1-3%

Water 7732-18-5 70-85%

 

4)  (First Aid Measures) 

4.1  (Inhalation) :   

   

4.2  (Skin or Eyes Contact) :    

  (  10 )  
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4.3  (Ingestion) :    

    

4.4  (General Advice) : - 

5)  (Fire Fighting Measures) :  

   

 :   

   

 

5.1  (Unsuitable and Suitable extinguishing) :    

:  

5.2  (Specific hazards arising from the Chemical) : - 

5.3  (Special protective equipment for firefighters) : - 

5.4  (If accidental release involved in a fire) : - 

6)  (Accidental release measure) :  

6.1    (Personal precautions, Protective 

equipment and Emergency procedures) :  

:   

 

6.2  (Methods and materials for containment and cleaning up) : - 

6.3  (Environmental precautions) : - 

6.4   (Other) :- 

7)    (Handling and storage) : 

 

8.1   :  

8.2  

 -2  77/194



4 
 

 (Engineering controls) : - 

 (Personal protective equipment) : :  

  

   

 

:  

:  

:   

/  

9.  (Physical and chemical properties) 

9.1  (Physical state) :  

9.2  (Odor) : - 

9.3  (pH) :  <4 

9.4  (Melting/ Freezing point) : - 

9.5  (Boiling point) : - 

9.6  (Flash point) : - 

9.7  (Evaporation rate) : - 

9.8  (Flammability limits) :  - 

9.9  (Upper/ Lower flammability or Explosive limits) : - 

9.10  (vapor pressure) : - 

9.11  (Vapor density) : - 

9.12  (Relative density) : - 

9.13  (Specific gravity) : 1.05 -1.11  15  

9.14  (Solubility) : - 

9.15  (Auto-Ignition temperature) : - 

9.16  (Molecular mass) : - 
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9.17  (Other) : -  

10)  (Stability and reactivity) 

10.1  (Chemical stability) : - 

10.2  (Incompatible materials) :    ( ) 

  

10.3   (Other materials to avoid) : - 

10.4  (Conditions to avoid) :     

10.5  (Hazardous decomposition product) : - 

10.6  (Other) : - 

11)  (Toxicological Information) 

11.1  

  (mg/kg)  

Surfactant  :  

Sulfamic acid : LD50 3150 mg/Kg Rat 

Trisodium phosphate dodecahydrate : LD50 7400 mg/Kg Rat 

Water : LD50 90000 mg/Kg Rat (LD50 >90 ml/Kg (Rat)) 

  (mg/kg) :  

  (mg/l) :   

11.2   

Surfactant  :  

Sulfamic acid :  

Trisodium phosphate dodecahydrate :  

Water :  

11.3  

Surfactant  :  
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Sulfamic acid :  

Trisodium phosphate dodecahydrate :  

Water :  

11.4  :  

11.5   :  

11.6  :  

11.7  :  

11.8  (Other) :  

12)  (Ecological Information) 

12.1  (Ecological Toxicity)  

 :    

Surfactant  :  

Sulfamic acid : LC50 14.2 mg/l 96 hr 

Trisodium phosphate dodecahydrate :  

Water :  

 :  

 :   

 (Accumulation potential)  

Surfactant  :  

Sulfamic acid : Log Kow 0.1 

Trisodium phosphate dodecahydrate :  

Water  : Log Kow  -1.38 

 (Degradability) :  

 (Bio Accumulation potential ) :  

12.2  (Mobility in soil): :  
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12.3  (Other) : - 

13)  (Disposal considerations)  

  :  

  :   

 

14)  (Transport Information) :- 

14.1  (UN Number) : - 

14.2  (Shipping Name) : - 

14.3  (Transport hazard class) : - 

14.4  (Packing group) : - 

14.5  (Packing group) : - 

14.6  (Placard / Label) : - 

14.7  (Other) : - 

15)   (Regulatory information) 

15.1  : - 

15.2  : - 

15.3  : - 

15.4  : - 

15.5  : - 

15.6  : - 

16.  (Other information) 

16.1  NFPA (NFPA Pictogram) : - 

16.2  (Reference) : - 

16.3  (Other) : - 
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11. 

 3030 (UCI 3030)  



 
 

          

 

 

SAFETY DATA SHEET 

Doc No.

 

product Rev. Page Date

UCI - 3050 1 1/10 23  2567

 

1)  (Identification of the Hazardous Substance) 

1.1  (Identification) 

  (Product Name) : UCI - 3050 

  (Chemical Name) :  - 

  (Synonyms) :   - 

  (Formula) :  -                        CAS No. : - 

1.2 /  (Manufacturer or Supplier) :  UNICOH SPECIALTY CHEMICALS Co., LTD  920-1 GOE-DONG 

POHANG  CITY KYUNG-BUK KORE  

1.3  (Restrictions on Use) : - 

1.4  (Product Use) :  

1.5  (Other) : - 

2)  (Hazardous Identification) 

2.1  (Classification) 

  ( ) Category 4 

 Category 1 

  Category 1 

   Category 2 

     Category 3 

     Category 2 

   Category 3 
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2.2  (Label) : -  

 (Hazard pictograms) :  

           

 (Signal word) :   (Danger) 

2.3 2  (Hazard Statement) :  

H315    

H318     

H332   

H335  

H351    

H373      

H412    

2.4  (Precautionary Statements) :  

P201    

P202  

 

P260  /  /  /  /  /  

P261   /  /  /  /  /  

P264  

P271    

P273  

P280   /  /  /  

2.5  

  :    
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  ( ) :   ( ) 

  :    

 :     

15    

2.5  (Storage)   

 P405  

2.6  (Disposal) 

P501   

2.7   

3)  (Composition/ Information on Ingredients)            

 

 

4)  (First Aid Measures) 

4.1  (Inhalation) :    

   

4.2  (Skin or Eyes Contact) :   

    (  15 )  

   

  

4.3  (Ingestion) :    

    

4.4  (General Advice) :     

 

 

 CAS No. Content 

Ethanol 64-17-5 1-3 % 

Diethanolamine 111-42-2 20-30% 

Water 7732-18-5 40-50% 

Hydroxyacetic  acid 79-14-1 2-5 % 

1,2,3-Benzotriazole 95-14-7 8-13% 
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5)  (Fire Fighting Measures) 

5.1  (Unsuitable and Suitable extinguishing) : : 

    :  

 :  

    : 

   

   

5.2  (Specific hazards arising from the Chemical) : - 

5.3  (Special protective equipment for firefighters) : - 

5.4  (If accidental release involved in a fire) : - 

6)  (Accidental release measure) :  

6.1    (Personal precautions, Protective 

equipment and Emergency procedures) : 

6.1.1  (Leak measures) : 

 

   :    

  

6.1.2  (Precautionary measures) :- 

6.2  (Methods and materials for containment and cleaning up) : - 

6.3  (Environmental precautions) :  

6.4   (Other) : 

7)    (Handling and storage) 

7.1  (precautions and avoiding) :  

  

7.2  :    
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8)  (Exposure controls and personal protections) :  

8.1   : 

 

 TWA STEL 

ppm mg/m 3 ppm mg/m 3

Ethanol 1000 - - - 

Diethanolamine - 2 - - 

Water - - - - 

Hydroxyacetic  acid - - - - 

1,2,3-Benzotriazole - - - - 

 

8.2  

 (Engineering controls) :  

 

 (Personal protective equipment) :  

:   

:  

:  

:   NOISH (US) CEN (EU) 

9.  (Physical and chemical properties) 

9.1  (Physical state) :  

9.2  (Odor) :  

9.3  (pH) :  6-8 

9.4  (Melting/ Freezing point) :  

9.5  (Boiling point) :  

9.6  (Flash point) :  100  0C 

9.7  (Evaporation rate) :  
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9.8  (Flammability limits) :   

9.9  (Upper/ Lower flammability or Explosive limits) : 

 

9.10  (vapor pressure) :  

9.11  (Vapor density) :  

9.12  (Relative density) :  

9.13  (Specific gravity) : 1.0-1.05 

9.14  (Solubility) :  

9.15  (Auto-Ignition temperature) :  

9.16  (Molecular mass) :  

9.17  (Other) :   

10)  (Stability and reactivity) 

10.1  (Chemical stability) :     

 

10.2  (Incompatible materials) :      

10.3  (Conditions to avoid) :   (  ) 

 

10.4  (Hazardous decomposition product) :   

  CO , CO2 

11)  (Toxicological Information) 

11.1  

  (Oral) :  

   Ethanol : LD50 7060 mg/Kg Rat (OECD guideline 401) 

Diethanolamine : LD50 1600 mg/Kg Rat 

Water LD50 90000 mg/Kg Rat (LD50 >90 ml/Kg (Rat)) 

Hydroxyacetic  acid:  LD50 1950 mg/Kg Rat 
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1,2,3-Benzotriazole: LD50 560 mg/Kg Rat 

  (Dermal) :  

1,2,3-Benzotriazole: LD50 >100 mg/Kg Rat 

   (Inhalation) :   

Ethanol:  LD50 116.9 mg/l 4hr Rat (OECD guideline 403) 

Hydroxyacetic acid:   LD50 3.6 mg/l 4hr Rat 

1,2,3-Benzotriazole:  LD50 1.43 mg/l 4hr Rat 

11.2   :  

Ethanol :  ( )  

Diethanolamine :  ( ) 

Water  :  

Hydroxyacetic  acid:    70%  

1,2,3-Benzotriazole: :  

11.3 : 

Ethanol :  

Diethanolamine :  

Water  :  

Hydroxyacetic  acid:   

1,2,3-Benzotriazole: :  

11.4   :   

11.5  (Carcinogenicity) : 

IARC  

Ethanol : 1 

Diethanolamine : 2B 

Water  :  
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Hydroxyacetic  acid:   

1,2,3-Benzotriazole: :  

11.6  :- 

11.7  : - 

12)  (Ecological Information) 

12.1  (Ecological Toxicity)  

 :    

Ethanol : LC50 >100 mg/l 96hr  

Diethanolamine : LC50 1370 96hr 

Water  :  

Hydroxyacetic  acid:  LC50 >5000 mg/l 96hr 

1,2,3-Benzotriazole:  

 :  

Ethanol : LC50 5012 mg/l 48hr  

Diethanolamine : EC50 30.1 96hr 

 : 

Ethanol : ErC50 275 mg/l 72hr  

Diethanolamine : ErC50 9.5 mg/l 72hr 

 (Accumulation potential)  

Ethanol : Log Kow -0.32 

Diethanolamine : Log Kow -2.46 (25 0C pH 6.8-7.3) 

Water  : Log Kow -1.38 

Hydroxyacetic  acid:  Log Kow -1.11 

1,2,3-Benzotriazole: Log Kow 1.44 
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12.2  (Degradability) :  

12.3  (Bio Accumulation potential) :  

Ethanol : BCF 1 

1,2,3-Benzotriazole: : BCF 2.5 

12.4  (Bio Accumulation potential): 

Ethanol : 71% 

Diethanolamine : 93% (28 day) 

Water  :  

Hydroxyacetic  acid :  86% (14 day) 

1,2,3-Benzotriazole : 2 % (28 day) 

12.5  (Mobility in soil): :  

12.6  (Other) : - 

13)  (Disposal considerations)  

  :  

  :   

 

14)  (Transport Information) :- 

14.1  (UN Number) : - 

14.2  (Shipping Name) : - 

14.3  (Transport hazard class) : - 

14.4  (Packing group) : - 

14.5  (Packing group) : - 

14.6  (Placard / Label) : - 

14.7  (Other) : - 
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15)   (Regulatory information) 

15.1  : - 

15.2  : - 

15.3  : - 

15.4  : - 

15.5  : - 

15.6  : - 

16.  (Other information) 

16.1  NFPA (NFRA Pictogram) : - 

16.2  (Reference) : - 

16.3  (Other) :  
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MATERIAL SAFETY DATA SHEET (MSDS)

www.lobachemie.com 09/04/2015 1/12

NICKEL SULFAMATE SOLUTION EXTRA 
PURE MSDS

CAS : 13770-89-3 MSDS

 1: / /

1.1.
:
:

 EC : 028-018-00-4
EC : 237-396-1
CAS : 13770-89-3

: 04888

1.2.

1.2.1.
: Laboratory chemicals, Manufacture of substances

1.2.2.

1.3.
LOBA CHEMIE PVT.LTD.
107 Wode House Road, Jehangir Villa, Colaba
400005 Mumbai - INDIA
T +91 22 6663 6663 - F +91 22 6663 6699
info@lobachemie.com - www.lobachemie.com

1.4.
: + 91 22 6663 6663 (9:00am - 6:00 pm)

 2: 

2.1.

 (CE)  1272/2008 [CLP]
H302

H332

H318

 (Respiratory 
sensitizer)

H334

H317

H341
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NICKEL SULFAMATE SOLUTION Extra Pure
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Carcinogenicity
(inhalation) Category 1A

H350i

A
H360D

H372

H410

 H :  16

 67/548/EEC  1999/45/EC
C; Carc.Cat.1; Muta.Cat.3; Repr.Cat.2; R23-45

 R :  16

,

2.2.

 (CE)  1272/2008 [CLP] Extra labelling to displayExtra classification(s) to display 
 (CLP) :

GHS05 GHS07 GHS08 GHS09
Signal word (CLP) :

 (CLP) : H302+H332 - 
H317 - 
H318 - Causes serious eye damage
H334 - 
H341 - 
H350i - 
H360D - 
H372 - 
H410 - 

 (CLP) : P201 - 
P260 - 
P273 - 
P280 - 
P284 - [In case of inadequate ventilation] wear respiratory protection

2.3.
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NICKEL SULFAMATE SOLUTION Extra Pure
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 3: 

3.1.
: NICKEL SULFAMATE SOLUTION Extra Pure

CAS : 13770-89-3
EC : 237-396-1

 EC : 028-018-00-4

 R   H :  16

3.2.

 4: 

4.1.
: . Give oxygen or artificial 

respiration if necessary. If you feel unwell, seek medical advice.
: Wash skin with plenty of water. .
: . .

.
: Rinse mouth out with water. If you feel unwell, seek medical advice.

4.2.
/ : . .

.
/ : . .

.
/ : .
/ : .

: .

4.3.
Treat symptomatically.

 5: 

5.1.
: dry chemical powder, alcohol-resistant foam, carbon dioxide (CO2).
: Do not use a heavy water stream.

5.2.

5.3.
: Do not attempt to take action without suitable protective equipment.
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NICKEL SULFAMATE SOLUTION Extra Pure
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 6: 

6.1.

6.1.1.
: Evacuate unnecessary personnel.

6.1.2.
: .
: Ventilate area.

6.2.
.

6.3.
: . On land, sweep or shovel into suitable containers. Soak up spills 

with inert solids, such as clay or diatomaceous earth as soon as possible.

6.4.

 7: 

7.1.
: .

: Wash hands and other exposed areas with mild soap and water before eating, 
drinking or smoking and when leaving work.

7.2.
: Store in original container. . .

7.3.

 8: 

8.1.
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NICKEL SULFAMATE SOLUTION Extra Pure
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8.2.

:

: Chemical goggles or safety glasses

:

:

 9: 

9.1.
:

: Green solution.

:

:

pH : 4.45

 (  = 1) :

:

:

:

:

:

:

 ( ) :

:

 20 :

:

: 1.45 ./ .³
: : Soluble in water

Log Pow :

, :

, :

:

:

:

9.2.
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NICKEL SULFAMATE SOLUTION Extra Pure
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 10: 

10.1.

10.2.
Stable under normal conditions.

10.3.

10.4.
. Overheating. Open flame. . Sparks.

10.5.

10.6.

 11: 

11.1.
: : . : .

:
pH: 4.45

: Causes serious eye damage.
pH: 4.45

: . .

: .
: .

: .

( )
:

( )
: .

:

 12: 

12.1.
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NICKEL SULFAMATE SOLUTION Extra Pure
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12.2.

12.3.

12.4.

12.5.  PBT  vPvB

12.6.

 13: 

13.1.
Product/Packaging disposal 
recommendations

:  ...

 14: 

 ADR / RID / IMDG / IATA / ADN

14.1.
UN-  (ADR) : 3077
UN-  (IMDG) : 3077
UN-  (IATA) : 3077
UN-  (ADN) : 3077
UN-  (RID) : 3077

14.2.
Proper Shipping Name (ADR) : ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S.
Proper Shipping Name (IMDG) : ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S.

 (IATA) : ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S.
 (ADN) : ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S.
 (RID) : ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S.

Transport document description (ADR) : UN 3077 ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S., 9, III, 
(E)

 (IMDG) : UN 3077 ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S., 9, III, 
MARINE POLLUTANT

 (IATA) : UN 3077 ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S., 9, III
 (ADN) : UN 3077 ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S., 9, III
 (RID) : UN 3077 ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S., 9, III
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14.3.
ADR

 (ADR) : 9
Danger labels (ADR) : 9 

:

IMDG
 (IMDG) : 9

Danger labels (IMDG) : 9 

:

IATA
 (IATA) : 9

 (IATA) : 9

:

ADN
 (ADN) : 9

Danger labels (ADN) : 9 

:

RID
 (RID) : 9

Danger labels (RID) : 9 

:

14.4.
 (ADR) : III
 (IMDG) : III
 (IATA) : III
 (ADN) : III
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 (RID) : III

14.5.
:
:
:

14.6.

-
Classification code (ADR) : M7 

 (ADR) : 274, 335, 601, 375
 (ADR) : 5kg
 (ADR) : E1

Packing instructions (ADR) : P002, IBC08, LP02, R001
Special packing provisions (ADR) : PP12, B3
Mixed packing provisions (ADR) : MP10 
Portable tank and bulk container 
instructions (ADR)

: T1, BK1, BK2

Portable tank and bulk container special 
provisions (ADR)

: TP33

Tank code (ADR) : SGAV, LGBV
: AT

 (ADR) : 3
Special provisions for carriage - Packages 
(ADR)

: V13

Special provisions for carriage - Bulk 
(ADR)

: VC1, VC2

Special provisions for carriage - Loading, 
unloading and handling (ADR)

: CV13

 (Kemler ) : 90
:

 (ADR) : E 
 EAC : 2Z 

-
Special provision (IMDG) : 274, 335, 966, 967, 969
Limited quantities (IMDG) : 5 kg

 (IMDG) : E1
Packing instructions (IMDG) : P002, LP02
Packing provisions (IMDG) : PP12
IBC packing instructions (IMDG) : IBC08
IBC special provisions (IMDG) : B3
Tank instructions (IMDG) : T1, BK1, BK2, BK3
Tank special provisions (IMDG) : TP33
EmS-No. (Fire) : F-A
EmS-No. (Spillage) : S-F
Stowage category (IMDG) : A
Stowage and handling (IMDG) : SW23
MFAG- : 154
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-
 PCA (IATA) : E1

 PCA (IATA) : Y956
 PCA (IATA) : 30kgG 

 PCA (IATA) : 956
 PCA  (IATA) : 400kg

 (IATA) : 956
 CAO (IATA) : 400kg

 (IATA) : A97, A158, A179, A197
 ERG (IATA) : 9L

-
 (ADN) : M7 

 (ADN) : 274, 335, 375, 601
 (ADN) : 5 kg
 (ADN) : E1

Carriage permitted (ADN) : T* B**
Equipment required (ADN) : PP, A
Number of blue cones/lights (ADN) : 0

-
Classification code (RID) : M7 

 (RID) : 274, 335, 375, 601
 (RID) : 5kg

 (RID) : E1
Packing instructions (RID) : P002, IBC08, LP02, R001
Special packing provisions (RID) : PP12, B3
Mixed packing provisions (RID) : MP10
Portable tank and bulk container 
instructions (RID)

: T1, BK1, BK2 

Portable tank and bulk container special 
provisions (RID)

: TP33

Tank codes for RID tanks (RID) : SGAV, LGBV
 (RID) : 3

Special provisions for carriage – Packages 
(RID)

: W13

Special provisions for carriage – Bulk 
(RID)

: VC1, VC2

Special provisions for carriage – Loading 
and unloading (RID)

: CW13, CW31

Colis express (express parcels) (RID) : CE11
Hazard identification number (RID) : 90

14.7.  II  MARPOL 73/78  IBC Code

 15: 

15.1.

15.1.1.  EU

 XVII  REACH
NICKEL SULFAMATE SOLUTION Extra Pure is not on the REACH Candidate List
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NICKEL SULFAMATE SOLUTION Extra Pure is not on the REACH Annex XIV List

15.1.2.

12th Ordinance Implementing the Federal 
Immission Control Act - 12.BImSchV

:  BImSchV 12BImSchV  12 ( )
( )

: Young people below the age of 18 years are not allowed to use the product
Pregnant/breastfeeding women working with the product must not be in direct 
contact with the product
The requirements from the Danish Working Environment Authorities regarding work 
with carcinogens must be followed during use and disposal

15.2.

 16: 

 R-H-  EUH:
Acute Tox. 4 (Inhalation)
Acute Tox. 4 (Oral)
Aquatic Chronic 1
Carc. 1A Carcinogenicity (inhalation) Category 1A
Eye Dam. 1
Muta. 2
Repr. 1A A
Resp. Sens. 1  (Respiratory sensitizer)  
Skin Sens. 1
STOT RE 1
H302
H317
H318 Causes serious eye damage
H332
H334
H341
H350i
H360D
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H372
H410
C Corrosive
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13. 

 



Millipore- 8.14483  1    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

 
(EU)  1907/2006

 8.6 
26.08.2023 

 15.09.2023

  - 

 1: /   

1.1  
:

: 8.14483
: 814483
: Millipore 
: 016-026-00-0 

 REACH : 01-2119488633-28-XXXX 
 CAS : 5329-14-6

1.2   

:

1.3  

:
(114) 89 6

11493
TAIWAN 

: +886 2-2162-1111-886 
1.4 

: CHEMTREC: 00801 49 1821                        
CHEMTREC Taipei: +886 2 7741 4207

 2:  

2.1  

 (EC)  1272/2008 
 (  2), H315 
 (  2), H319 

 (  3), H412 

 H  16 
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The life science business of Merck operates as MilliporeSigma in the US and 
Canada

2.2  

 (EC)  1272/2008 

H315 
H319 
H412 

P264
P273
P280 / /
P302 + P352 :
P305 + P351 + P338 

P332 + P313 :  / 

 (<= 125 .) 

H412 

2.3  
   (PBT) 

  (vPvB)  0.1% 

:
 REACH 

Article 57(f)  Commission Delegated Regulation (EU) 2017/2100  Commission 
Regulation (EU) 2018/605  0.1% 

:
 REACH 

Article 57(f)  Commission Delegated Regulation (EU) 2017/2100  Commission 
Regulation (EU) 2018/605  0.1% 
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 3:  

3.1  
: H3NO3S
: 97.09 g/mol

 CAS : 5329-14-6
 EC : 226-218-8

: 016-026-00-0

Sulphamidic acid
 CAS
 EC

5329-14-6
226-218-8
016-026-00-0 

Skin Irrit. 2; Eye Irrit. 2; 
Aquatic Chronic 3; H315,
H319, H412

<= 100 %

 H  16

 4:  

4.1  

 

 
:

 
:  / 

 
:

 

4.2  
 (  2.2) /

11

4.3  
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The life science business of Merck operates as MilliporeSigma in the US and 
Canada

 5:  

5.1  

 

 
/  

5.2  

 , , 

5.3  
 

5.4  
 ( ) / /  

 6:  

6.1  
   

   
 8

6.2  

6.3  
     (  7  10) 

   

6.4   
 13

 7:     

7.1  
 2.2

7.2  
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The life science business of Merck operates as MilliporeSigma in the US and 
Canada

 (TRGS 510): 8B: , 

7.3  
 1.2  

 8:  

8.1  

 

8.2  

 

 
/  

    NIOSH 
(US)  EN 166(EU)  

 
 

 
 EN 16523-1  

CE (  KCL GmbH, D-36124 Eichenzell, : www.kcl.de)

:
 0.11 mm 

: 480 min 
KCL 741 Dermatril® L 

 
 

 EN 16523-1  
CE (  KCL GmbH, D-36124 Eichenzell, : www.kcl.de)

:
 0.11 mm 

: 480 min 
KCL 741 Dermatril® L 

 

 
 B-(P2)
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 9:  
9.1  

a)

b)

c) 

d) / : 205 °C 1,013.25 hPa

e) /

f) 
 (

)

 -  ( )

g) /

h)

i) > 400 °C 
 -

j)  209 °C 

k) - 1.5  10 g/l  20 °C 

l) :
:

m) 181.4 g/l  20 °C -  OECD 105-
470 g/l  80 °C 

n)

- /

o) 0.008 hPa  20 °C 
0.025 hPa  100 °C

p) 2.151 g/cm3  25 °C
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q)

r) 

s) 

t)

9.2  

600 kg/m3 

-0.99  25 °C 

 10:  

10.1  

10.2  
 ( )

10.3  

10.4  

10.5  
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The life science business of Merck operates as MilliporeSigma in the US and 
Canada

10.6  
 5

 11:  

11.1  

 
LD50  -  -  - 2,140 mg/kg 

: (ECHA)
:

LD50  -  -  - > 2,000 mg/kg 
(  OECD 402)

 
 - 

:  - 24 h 
: (RTECS) 
: ( (EC)  1272/2008  VI)

 
 - 
:

(  OECD 405)
: ( (EC)  1272/2008  VI)

 

:
:  Escherichia coli/  Salmonella typhimurium

:  
:  OECD 471

:
:

:
:  

:  OECD 476
:

:
:

:  
:  OECD 476

:
:  ( ): 

:
:  

:  OECD 487
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:

:
:

:
:  OECD 474

:

 

 

  

  

 

11.2  

 

: 

 REACH Article 57(f) Commission 
Delegated Regulation (EU) 2017/2100 

 Commission Regulation (EU) 
2018/605  0.1% 

 -  -  -  - 3 Months -  - 
929 mg/kg

   , 
:, , , , , 

, , , , :,  
,   , 

    

 12:  

12.1  

 -2  112/194
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 LC50 - Pimephales promelas ( ) - 70.3 
mg/l  - 96 h 
(  OECD 203)

 EC50 - Daphnia magna ( ) - 71.6 mg/l  - 48 h 
(  OECD 202)

 ErC50 - Desmodesmus subspicatus ( )
- 48 mg/l  - 72 h 
(  OECD 201)

 EC50 -  - > 200 mg/l  - 3 h 
(  OECD 209)

EC10 - Pseudomonas putida ( ) - >= 1,000 mg/l  - 16 h 
: (IUCLID) 

(
)

 NOEC - Danio rerio ( ) - >= 60 mg/l  - 
34 d
(  OECD 210)

(
)

 EC50 - Daphnia magna ( ) - > 60 mg/l  - 21 d 
(  OECD 211)

12.2  
:  - 

12.3  

12.4  

12.5  PBT  vPvB 
   (PBT) 

  (vPvB)  0.1% 
12.6  

:
:

 REACH Article 57(f) 
Commission Delegated Regulation (EU) 2017/2100 

 Commission Regulation (EU) 2018/605 
 0.1% 

12.7  
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Canada

 13:  

13.1  

 
  

   
www.retrologistik.com  

 14:  

14.1  
ADR/RID: 2967 IMDG: 2967 IATA: 2967 

14.2  
ADR/RID: SULPHAMIC ACID 
IMDG: SULPHAMIC ACID
IATA:  Sulphamic acid

14.3  
ADR/RID: 8 IMDG: 8 IATA: 8 

14.4  
ADR/RID: III IMDG: III IATA: III 

14.5  
ADR/RID:  IMDG : IATA: 

14.6  

:

 15:  

15.1 / /
 1907/2006. 

 
 94/33/EC 

15.2  
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 16:   

 H  2  3 

H315 
H319 
H412 

 

ADN - ; ADR - 
; AIIC - 

; ASTM - ; bw - ; CMR - 
; DIN - 

; DSL -  ( ); ECx - 
; ELx - ; EmS - ;

ENCS -  ( ); ErCx - 
; GHS - ;

GLP - ; IARC - ; IATA - 
; IBC - 

; IC50 -  50%; ICAO - 
; IECSC - ; IMDG - 
; IMO - ; ISHL - 

 ( ); ISO - ; KECI 
- ; LC50 - 

; LD50 -  ( ); MARPOL - 
; n.o.s. - ; NO(A)EC - 

 ( ); NO(A)EL -  ( ); NOELR - 
; NZIoC - ; OECD - 

; OPPTS - ; PBT - 
; PICCS - ; (Q)SAR - 
 ( ); REACH -  ( )  1907/2006 

; RID - 
; SADT - ; SDS - 

; TCSI - ; TECI - ;
TSCA -  ( ); UN - ; UNRTDG - 

; vPvB -  

 

Sigma-Aldrich Corporation 
 www.sigma-aldrich.com /

 2020 Sigma-Aldrich Co. LLC. 
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Canada

/

 mlsbranding@sial.com 
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14. 

 



 

According to Globally Harmonized System of Classification and Labelling of Chemicals (GHS) 

Revision Date Jul 01, 2015 

                                                                                                                                                                         1  10 
                            

 

 1:  ( Identification of the substance/mixture and of     

             the company/undertaking) 
 

1.1   

           (BORIC ACID)  

    CAS   10043-35-3 

       AR1234 
 

1.2  

        
 

1.3  

         

      24  1    10330  
          (662) 613-7911-4       

      (662) 613-7915 
 

1.4   

    (662) 613-7911-4   
    

 

 2:  (Hazards identification) 
 

2.1  
      (EC)  1272/2008 
       (  1B), H360FD 

       16 
 

       EU Directives 67/548/EEC or 1999/45/EC 

        Repr.Cat2    2  R60, R61  

       16 
 

2.2  

         (EC) No 1272/2008 
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         H360FD   
       

            

        P201     

       P202     

      P281    

 P308 + P313   :  

      P405    

 

2.3     
 

 3:  /  (Composition/information on ingredients) 
 

3.1  

 Orthoboric acid 

           CAS        EC        EC-Index                      

        10043-35-3           233-139-2             005-007-00-2               BH3O3           61.83 /             >99 

 

     (EC)  1272/2008      
     

   

 

 CAS         10043-35-3 

 EC            233-139-2 

 EC-Index 005-007-00-2 

>99%  (  1B), H360FD 

 

      

       1999/45/EC 

       

   

 

 CAS         10043-35-3 

 EC            233-139-2 

 EC-Index 005-007-00-2 

>99% Repr.Cat2,   2, R60, R61 

 

      16     
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                                                                                                                                                                                                                    3   10 

   

 4:  (First aid measures) 
 

4.1  
 

   

    

    
     15   

  (
 2 )  

 
4.2  

          2.2   11 

 

4.3  

       

 5:  (Firefighting measures) 
 

5.1  

   

  

 

5.2  
   / , 

 

 

5.3  

         

          
   
5.4  

         
 

 

 6:  (Accidental release measures) 
 

6.1   

 :       
      8     
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6.2  

    

 

6.3  

     

 

6.4  

        13 
 

 

 7:  (Handling and storage) 
 

7.1  

     
 

  

7.2    

  ,  
           

 

 7.3  

        1.2   
 

  

 8:    (Exposure controls/personal protection) 
 

8.1  

     Derived No Effect Level (DNEL)   

        Application Area     Health Effects             Exposure    Value 

        Worker  Long-term Systemic effects Inhalation 8.3 mg/m³ 

  Worker  Long-term Systemic effects Skin contact 392 mg/kg Body weight 

  Consumer Acute Systemic effects  Ingestion 0.98 mg/kg Body weight  

  Consumer Long-term Systemic effects Ingestion 0.98 mg/kg Body weight 

  Consumer Long-term Systemic effects Inhalation 4.15 mg/m³ 

  Consumer Long-term Systemic effects Skin contact 196 mg/kg Body weight 
 

 Predicted No Effect Concentration (PNEC) 

 Compartment  Value 

 Aquatic intermittent release 13.7 mg/l 

       Fresh water   2.02 mg/l   

 -2  120/194
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 Marine water   2.02 mg/l 

 Sewage treatment plant  10 mg/l 

 Soil    5.4 mg/kg 

 

8.2  
      
          

 

      ( , PPE) 

       /  
       
 

        

           

           

-   

-   

          EU Directive 89/686 EEC  EN 374 
.  

        

          P3 (EN 143)  

         
      NIOSH (USA)  CEN (EU)  

   

        

        

 9:  (Physical and chemical properties) 
 

9.1  
 

 :     

:     

    
     

-         3.8-4.8  33 g/l   20ºC 
   185 °C ( ) 
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 ( , )    

:     

                                   

                        3.5 hPa  20ºC   

          

          1.44 g/cm3  20ºC 

       (bulk density)   ~400-600 kg/m3 

          50 g/l  20ºC       

 (n-octanol/water)   log Pow: 0.757 

    

            

     

    

      

 
 

 10:  (Stability and reactivity) 
 

10.1  

    
 

10.2  

                                      
      
10.3  

   ( )      
    

10.4  

            
 

10.5  

  ( )      
 

10.6  

             / ,  
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 11:  (Toxicological information) 
 

11.1  

   

           LD50 ( , ): 2660 mg/kg   

        LD50 ( , ): >2000 mg/kg  
 

 

 
 

   

          

 

          /  

   
 

  /  

            

 

   

   
 

   

   Ames test  

         ( )  
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 12:  (Ecological information) 
 

12.1  

               LC50 Oncorhynchus mykiss: 50 - 100 mg/l /96h                                    

                                           EC50 Daphnia magna: 133 mg/l/48h 

                  

                       

12.2  

           

        

 

12.3  

        (n-octanol/water) log Pow: 0.757 

       (log P o/w <1) 
 

12.4  

         
 

12.5  

        ,   
 

 

 13:  (Disposal considerations) 
 

13.1  

          

 EC    EC 
    

 (Afterburner)  (Scrubber)  
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 14:  (Transport information) 
 

           
 

 

 15:  (Regulatory information) 
 

 

(GHS). 
 

15.1 / /   

           
 

15.2   

         
 

 
 16:  (Other information) 

 

 2  3 

    H360FD  
 

 2  3 

    Repr.Cat2   2   

   R60         

   R61   
 

 

  

  

Globally Harmonized System of Classification and Labelling of Chemicals (GHS). 

Labelling according to EC Directives 67/548 EEC and Regulation (EC) No 1272/2008. 

Transportation information according to Recommendations on the Transport of Dangerous Goods, Model 

Regulations. Twelfth revised edition. United Nations. 

Institute for Occupational Safety and Health of the German Social Accident Insurance in Sankt Augustin/Germany, 

Source: IFA for Databases on hazardous substances (GESTIS). 

 

 -2  125/194



        

 

                                                                                                                                                                                                                    10   10 

   

 

     

 

  

01/07/2015 
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15. 

  



NICKEL CHLORIDE HEXAHYDRATE EXTRA 
PURE

 (Registration, Evaluation, Authorisation and 
Restriction of Chemicals: REACH) (  (European Commission: EC))  1907/2006 
(  (European Union: EU))  2020/878

: 04874
: 5/8/2024 : 5/8/2024 : 4/9/2015 : 1.0

5/8/2024 ( ) TH ( ) 1/14

 1: / /

1.1.

:
: NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

EC : 231-743-0
CAS : 7791-20-0

: 04874
:
: NiCl2 ·  6H2O
:

: Nickel (II) chloride Hexahydrate, Nickelous chloride Hexahydrate

1.2.

1.2.1.

: Laboratory chemicals, Manufacture of substances

1.2.2.

1.3.

1.4.

: + 91 22 6663 6663 (9:00am - 6:00 pm)

 2: 

2.1.

 (CE)  1272/2008 [CLP]

H301
H331
H315

,  1 H334 
, H317

H341
A H350i

B H360 
H372

LOBA CHEMIE PVT.LTD.
107 Wode House Road, Jehangir Villa, Colaba
400005 Mumbai
INDIA
T +91 22 6663 6663, F +91 22 6663 6699
info@lobachemie.com, www.lobachemie.com
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NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH) (
(European Commission: EC))  1907/2006  (  (European Union: EU))  2020/878

5/8/2024 ( ) TH ( ) 2/14

 – H410

 (Hazard Statement: H-statement) 
 (CLP (Classification, Labelling and 

Packaging) -specific Hazard Statement: EUH-statement):  16

,

. . .
. . . . .

. .

2.2.

 (CE)  1272/2008 [CLP]

 (CLP) :

GHS06 GHS08 GHS09
 (CLP) :

 (CLP) : H301+H331 - .
H315 - .
H317 - .
H334 - .
H341 - .
H350i - .
H360 - .
H372 - .
H410 - .

 (CLP) : P202 - .
P261 - .
P273 - .
P280 - , , , .
P301+P310 - : .
P302+P352 - : .
P304+P340+P311 - : .

.

 MAL : 00-6 (  (Number: No.) 301  1993)

2.3.

 (persistent, bioaccumulative and toxic: PBT) 
(very persistent and very bioaccumulative: vPvB)  0.1%  13 

 (Registration, Evaluation, Authorization and Restriction of Chemicals: REACH)

 3: 

3.1.

:

 (%)

NICKEL CHLORIDE HEXAHYDRATE CAS : 7791-20-0
EC : 231-743-0

100

3.2.
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NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH) (
(European Commission: EC))  1907/2006  (  (European Union: EU))  2020/878

5/8/2024 ( ) TH ( ) 3/14

 4: 

4.1.

: .
: .

.
: / .

. .
: . . :

/ .  (
). : .

. .
: / .

: . .
: . / .  (

). .

4.2.

/ : . .
/ : . .

. .
/ : . . .
/ : . .
/ : .

: .

4.3.

.

 5: 

5.1.

: , ,  (CO2). . . .
: .

5.2.

: .
: .
: .

5.3.

: .
.

: . .
.

 6: 

6.1.

: .
.

6.1.1.

: .
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NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH) (
(European Commission: EC))  1907/2006  (  (European Union: EU))  2020/878

5/8/2024 ( ) TH ( ) 4/14

: .
.

/ / / / / .

6.1.2.

: .
/ / / / / .  8: 

/ .
: . .

6.2.

. .
.

6.3.

: .
: . .

.
: .

6.4.

 13.

 7: 

7.1.

: .
: .

/ / / / / . .
.

.
.

. .
.

.
: . .

. .
, . .

7.2.

: .
: . . . .

.
: .

7.3.

 8: 

8.1.

8.1.1

 -2  130/194



NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH) (
(European Commission: EC))  1907/2006  (  (European Union: EU))  2020/878

5/8/2024 ( ) TH ( ) 5/14

8.1.2.

8.1.3.

8.1.4.  (Derived No-effect-level: 
DNEL)  (Predicted No Effect Concentration: PNEC)

8.1.5.  ( )

8.2.

8.2.1.

:
.

8.2.2.

:
.

:

8.2.2.1.

:

8.2.2.2.

:

:

8.2.2.3.

:

8.2.2.4.

8.2.3.

:
.

:
/ / / / / . .

 9: 

9.1.

:
: .
: .
: 237.69 ./
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NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH) (
(European Commission: EC))  1907/2006  (  (European Union: EU))  2020/878

5/8/2024 ( ) TH ( ) 6/14

: Odourless.
:
: 140 °C
:
:
:
:
:
:
:
:

pH : 4 – 6 at 20 °C
-  (potential of 

Hydrogen: pH)
: 5  (%)

, :
: : 2.54 ./ . at 20 °C - soluble

 n-octanol/  (Log Kow) :
:

 50°C :
: 1.92 ./ .³
:

 20 :
:

9.2.

9.2.1.

9.2.2.

 10: 

10.1.

.

10.2.

.

10.3.

.

10.4.

. . .

10.5.

10.6.

.

 11: 

11.1.  (  (European Commission: EC))  1272/2008

 ( ) : .
 ( ) :
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NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH) (
(European Commission: EC))  1907/2006  (  (European Union: EU))  2020/878

5/8/2024 ( ) TH ( ) 7/14

 ( ) : .
: .

pH: 4 – 6 at 20 °C
:

pH: 4 – 6 at 20 °C
: . .

: .
: .
: .

( )
:

( )
: .

:

NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE (7791-20-0) 

,

11.2.

11.2.1.

11.2.2.

:

 12: 

12.1.

 - : .
 - : .

 –  ( ) :
 –  ( ) : .

12.2.

NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE (7791-20-0)

12.3.

12.4.

12.5.  PBT  vPvB

12.6.

12.7.
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NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH) (
(European Commission: EC))  1907/2006  (  (European Union: EU))  2020/878

5/8/2024 ( ) TH ( ) 8/14

 13: 

13.1.

: .
: / .
: .

/ : /
/ . .

: .
: .

 14: 

 ADR / IMDG / IATA / ADN / RID

14.1.  (United Nations Number: UN No.)  (ID Number)

UN-  (ADR) : UN 3288
UN-  (IMDG) : UN 3288
UN-  (IATA) : UN 3288
UN-  (ADN) : UN 3288
UN-  (RID) : UN 3288

14.2.

 (ADR) : TOXIC SOLID, INORGANIC, N.O.S.
 (IMDG) : TOXIC SOLID, INORGANIC, N.O.S.
 (IATA) : Toxic solid, inorganic, n.o.s.
 (ADN) : TOXIC SOLID, INORGANIC, N.O.S.
 (RID) : TOXIC SOLID, INORGANIC, N.O.S.

 (ADR) : UN 3288 TOXIC SOLID, INORGANIC, N.O.S. (NICKEL CHLORIDE HEXAHYDRATE), 6.1, III, 
(E)

 (IMDG) : UN 3288 TOXIC SOLID, INORGANIC, N.O.S., 6.1, III, MARINE 
POLLUTANT/ENVIRONMENTALLY HAZARDOUS

 (IATA) : UN 3288 Toxic solid, inorganic, n.o.s. (NICKEL CHLORIDE HEXAHYDRATE), 6.1, III, 
ENVIRONMENTALLY HAZARDOUS

 (ADN) : UN 3288 TOXIC SOLID, INORGANIC, N.O.S., 6.1, III, 
 (RID) : UN 3288 TOXIC SOLID, INORGANIC, N.O.S., 6.1, III, 

14.3.

ADR
 (ADR) : 6.1

 (ADR) : 6.1 
:

IMDG
 (IMDG) : 6.1

 (IMDG) : 6.1 
:

IATA
 (IATA) : 6.1

 (IATA) : 6.1
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NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH) (
(European Commission: EC))  1907/2006  (  (European Union: EU))  2020/878

5/8/2024 ( ) TH ( ) 9/14

:

ADN
 (ADN) : 6.1

 (ADN) : 6.1 
:

RID
 (RID) : 6.1

 (RID) : 6.1 
:

14.4.

 (ADR) : III
 (IMDG) : III

 (IATA) : III
 (ADN) : III

 (RID) : III

14.5.

:
:
:

14.6.

 (ADR) : T5
 (ADR) : 274

 (ADR) : 5kg
 (ADR) : E1

 (ADR) : P002, IBC08, LP02, R001
 (ADR) : B3

 (RID) : MP10

 (ADR)
: T1

 (ADR)
: TP33

 (ADR) : SGAH, L4BH
 (ADR) : TU15, TE19

: AT
 (ADR) : 2

 -  (ADR) : VC1, VC2, AP7
 - 

 (ADR)
: CV13, CV28

 -  (ADR) : S9
 (Kemler ) : 60
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NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH) (
(European Commission: EC))  1907/2006  (  (European Union: EU))  2020/878

5/8/2024 ( ) TH ( ) 10/14

:

 (ADR) : E
 EAC : 2X

 (IMDG) : 223, 274
 (IMDG) : 5 kg

 (IMDG) : E1
 (IMDG) : P002, LP02

 IBC(IMDG) : IBC08
 IBC (IMDG) : B3
 (IMDG) : T1

 (IMDG) : TP33
EmS-No. ( ) : F-A
EmS-No. ( ) : S-A

 (IMDG) : A
 (IMDG) : Toxic if swallowed, by skin contact or by inhalation.

MFAG- : 151

 PCA (IATA) : E1
 PCA (IATA) : Y645

 PCA (IATA) : 10kg
 PCA (IATA) : 670

 PCA  (IATA) : 100kg
 CAO (IATA) : 677
 CAO (IATA) : 200kg

 (IATA) : A3, A5
 ERG (IATA) : 6L

 (ADN) : T5
 (ADN) : 274, 802

 (ADN) : 5 kg
 (ADN) : E1
 (ADN) : PP, EP

/  (ADN) : 0

 (RID) : T5
 (RID) : 274

 (RID) : 5kg
 (RID) : E1

 (RID) : P002, IBC08, LP02, R001
 (RID) : B3

 (RID) : MP10

 (RID)
: T1

 (RID)
: TP33

 RID (RID) : SGAH, L4BH
 RID (RID) : TU15

 (RID) : 2
 -  (RID) : VC1, VC2, AP7
 - 

 (RID)
: CW13, CW28, CW31

 (RID) : CE11
 (RID) : 60
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NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH) (
(European Commission: EC))  1907/2006  (  (European Union: EU))  2020/878

5/8/2024 ( ) TH ( ) 11/14

14.7.  (International Maritime Organization: IMO)

 15: 

15.1.

15.1.1.  EU

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: 
REACH)  17 ( )

 (European Union: EU)(  XIV 
 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH))

28. NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

30. NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: 
REACH)  14 ( )

 14  (Registration, Evaluation, Authorisation and 
Restriction of Chemicals: REACH) ( )

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: 
REACH)  (  (Substances of Very High Concerns : SVHC))

 (Registration, 
Evaluation, Authorisation and Restriction of Chemicals: REACH)

 (The Prior 
Informed Consent Procedure for Certain  Hazardous Chemicals and Pesticides in International Trade, PIC) ( )

 (The Prior 
Informed Consent Procedure for Certain  Hazardous Chemicals and Pesticides in International Trade: PIC) (  (European Union: EU) 
649/2012)

 (Persistent Organic Pollutants: POPs)

 (Persistent Organic Pollutants: POP) (  (European Union: EU) 2019/1021)

 (1005/2009)

 (  (European Union: EU) 1005/2009)

 (  428/2009)

 (  (European Commission: EC))  428/2009  5  2009 

 (2019/1148)

 (  (European Union: EU) 2019/1148 )

 (273/2004)

 (  (European Commission: EC) 273/2004 
)

15.1.2.

 (WGK) :
 (Verordnung 

über Anlagen zum Umgang mit wassergefährdenden Stoffen: AwSV).
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NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH) (
(European Commission: EC))  1907/2006  (  (European Union: EU))  2020/878

5/8/2024 ( ) TH ( ) 12/14

 (Chemicals Prohibition 
Ordinance: ChemVerbotsV)

:  2 1  (The 
Ordinance on the Prohibition of Chemicals: ChemVerbotsV) :

 (  (Section: §) 6  1  1) 
 (  (Section: §) 8  1, 3  4) 

 (  (Section: §) 9  1  3) 
(  (Section: §) 10).

 (12. 

 (bundes-immissionsschutzverordnung: BImSchV))

:  (12. 
 (bundes-

immissionsschutzverordnung: BImSchV))

SZW-lijst van kankerverwekkende stoffen :
SZW-lijst van mutagene stoffen :
SZW-lijst van reprotoxische stoffen – Borstvoeding :
SZW-lijst van reprotoxische stoffen – Vruchtbaarheid :
SZW-lijst van reprotoxische stoffen – Ontwikkeling :

 MAL : 00-6 (  (Number: No.) 301  1993)
:  18 

/

15.2.

 16: 

:

ADN

ADR

ATE

BCF

(Biological Limit Value: 
BLV)

(Biochemical Oxygen 
Demand: BOD)

 (BOD)

/
 (Chemical Oxygen 

Demand: COD)

 (COD)

DMEL

DNEL

EC

EC50

 (European 
Standard: EN)

IARC

IATA

IMDG
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NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH) (
(European Commission: EC))  1907/2006  (  (European Union: EU))  2020/878

5/8/2024 ( ) TH ( ) 13/14

:

LC50
( )

LD50  ( )

LOAEL

NOAEC

NOAEL

NOEC

OECD

 (Occupational 
Exposure Limit, OEL)

PBT

PNEC

RID

SDS

STP

ThOD  (ThOD)

TLM

VOC  (volatile organic compound: VOC)

CAS

 (Not 
Otherwise Specified: 
N.O.S.)

vPvB

ED

 H  EUH:

Acute Tox. 3 ( )

Acute Tox. 3 ( )

Aquatic Chronic 1  – 

Carc. 1A A

H301 .

H315 .

H317 .

H331 .

H334 .

H341 .

H350i .

H360 .

H372 .
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NICKEL CHLORIDE HEXAHYDRATE EXTRA PURE

 (Registration, Evaluation, Authorisation and Restriction of Chemicals: REACH) (
(European Commission: EC))  1907/2006  (  (European Union: EU))  2020/878

5/8/2024 ( ) TH ( ) 14/14

 H  EUH:

H410 .

Muta. 2

Repr. 1B B

Resp. Sens. 1 ,  1

Skin Irrit. 2

Skin Sens. 1 ,

STOT RE 1

 (Safety Data Sheet: SDS),  (European Union: EU)

.
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16. 

 



Millipore- 1.02780  1    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

 
(EU)  1907/2006

 8.2 
01.09.2023 

 21.09.2023

  - 

 1: /   

1.1  
: Copper(II) sulfate pentahydrate 

EMPLURA®

: 1.02780
: 102780
: Millipore 
: 029-023-00-4 

 REACH :
 REACH (EC) 

 2  1907/2006 

 CAS : 7758-99-8

1.2   

:

1.3  

: Sigma-Aldrich Sweden AB 
Solkraftsvagen 14C
SE-135 70 STOCKHOLM 

: +46 08 742-4200 
: +46 08 742-4243 
: TechnicalService@merckgroup.com 

1.4 
: +(46)-852503403 (CHEMTREC)                  

Vid akut fara för liv, egendom eller miljö - 
112
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Millipore- 1.02780  2    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

 2:  

2.1  

 (EC)  1272/2008 
,  (  4), H302 

 (  1), H318 
 (  1), H400 

 (  1), H410 

 H  16 

2.2  

 (EC)  1272/2008 

H302 
H318 
H410 

P264
P273
P280 /
P301 + P312  :  / 
P305 + P351 + P338 

P391

 (<= 125 .) 

H318 

P280 /
P305 + P351 + P338 
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Millipore- 1.02780  3    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

2.3  
   (PBT) 

  (vPvB)  0.1% 

:
 REACH 

Article 57(f)  Commission Delegated Regulation (EU) 2017/2100  Commission 
Regulation (EU) 2018/605  0.1% 

:
 REACH 

Article 57(f)  Commission Delegated Regulation (EU) 2017/2100  Commission 
Regulation (EU) 2018/605  0.1% 

 3:  

3.1  
: CuSO4 · 5H2O
: 249.68 g/mol

 CAS : 7758-99-8
 EC : 231-847-6

: 029-023-00-4

Copper sulphate pentahydrate
 CAS
 EC

7758-99-8
231-847-6
029-023-00-4 

Acute Tox. 4; Eye Dam. 1; 
Aquatic Acute 1; Aquatic 
Chronic 1; H302, H318, 
H400, H410 

-M - Aquatic Acute:
10 - Aquatic Chronic: 1

: 481 mg/kg 

<= 100 %

 H  16

 4:  

4.1  

 

 
:
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Millipore- 1.02780  4    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

 
:  / 

 
:

 

4.2  
 (  2.2) /

11

4.3  

 5:  

5.1  

 

 
/  

5.2  
 
 

 

5.3  
 

5.4  
 ( ) / /  

 6:  

6.1  
   

   
 8

6.2  
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Millipore- 1.02780  5    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

6.3  
     (  7  10) 

   

6.4   
 13

 7:     

7.1  
 2.2

7.2  

 

 (TRGS 510): 13: 

7.3  
 1.2  

 8:  

8.1  

 

8.2  

 

 
/  

    NIOSH 
(US)  EN 166(EU)  

 
 

 
 EN 16523-1  

CE (  KCL GmbH, D-36124 Eichenzell, : www.kcl.de)

:
 0.11 mm 

: 480 min 
KCL 741 Dermatril® L 
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Millipore- 1.02780  6    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

 EN 16523-1  
CE (  KCL GmbH, D-36124 Eichenzell, : www.kcl.de)

:
 0.11 mm 

: 480 min 
KCL 741 Dermatril® L 

 

 
  

: DIN EN 143, DIN 14387   

 P2

  
  

 

 9:  
9.1  

a)

b)

c) 

d) / : 110 °C

e) /

f) 
 (

)

g) /

h)

i) 
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Millipore- 1.02780  7    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

j)

k) - 3.7 - 4.5  50 g/l  25 °C 

l) :
:

m)

n)

- /

o) 

p) 2.284 g/cm3

q)

r) 

s) 

t)

9.2  

 10:  

10.1  

10.2  
 ( )

10.3  

 -2  147/194



Millipore- 1.02780  8    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

10.4  

10.5  

10.6  
 5

 11:  

11.1  

 
LD50  -  -  - 481 mg/kg 
(  OECD 401)

: ( )
(ECHA)

: (II) 
 - 481 mg/kg 

(  (EU)  1272/2008)
:

LD50  -  -  - > 2,000 mg/kg 
(  OECD 402)

: ( )

 
 - 

:  - 4 h 
(  OECD 404)

 
 - 
:

(  OECD 405)

 
 - 

:
(  OECD 406)

:
: Salmonella typhimurium  

:  
:  OECD 471

:
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Millipore- 1.02780  9    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

:
:

:
:

:
: ( )

:
:

:
:

:  OECD 486
:

 

 
 

  

  

  

 

11.2  

 

: 

 REACH Article 57(f) Commission 
Delegated Regulation (EU) 2017/2100 

 Commission Regulation (EU) 
2018/605  0.1% 

    

:

:
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Millipore- 1.02780  10    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

 

 12:  

12.1  

 LC50 - Oncorhynchus mykiss ( ) - 
0.032 mg/l  - 96 h 

: (  ECOTOX)

 EC50 - Daphnia magna ( ) - 0.092 mg/l  - 48 h 
(  OECD 202)

: ( )

12.2  
 

12.3  

12.4  

12.5  PBT  vPvB 
   (PBT) 

  (vPvB)  0.1% 
12.6  

:
:

 REACH Article 57(f) 
Commission Delegated Regulation (EU) 2017/2100 

 Commission Regulation (EU) 2018/605 
 0.1% 

12.7  

 -2  150/194



Millipore- 1.02780  11    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

 13:  

13.1  

 14:  

14.1  
ADR/RID: 3077 IMDG: 3077 IATA: 3077 

14.2  
ADR/RID: ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S. (CUPRIC (II) 

SULFATE PENTAHYDRATE) 
IMDG: ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S. (CUPRIC (II) 

SULFATE PENTAHYDRATE)
IATA:  Environmentally hazardous substance, solid, n.o.s. (CUPRIC (II) SULFATE 

PENTAHYDRATE)

14.3  
ADR/RID: 9 IMDG: 9 IATA: 9 

14.4  
ADR/RID: III IMDG: III IATA: III 

14.5  
ADR/RID:  IMDG : IATA: 

14.6  

 
 EHS-Mark (ADR 2.2.9.1.10, IMDG  2.10.3)  

 > 5L  > 5 . 

 15:  

15.1 / /
 1907/2006. 

/  

 
Seveso III:  2012/18/EU E1 

 
 Dir

 94/33/EC 
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Millipore- 1.02780  12    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

15.2  

 16:   

 H  2  3 

H302 
H318 
H400 
H410 

 

ADN - ; ADR - 
; AIIC - 

; ASTM - ; bw - ; CMR - 
; DIN - 

; DSL -  ( ); ECx - 
; ELx - ; EmS - ;

ENCS -  ( ); ErCx - 
; GHS - ;

GLP - ; IARC - ; IATA - 
; IBC - 

; IC50 -  50%; ICAO - 
; IECSC - ; IMDG - 
; IMO - ; ISHL - 

 ( ); ISO - ; KECI 
- ; LC50 - 

; LD50 -  ( ); MARPOL - 
; n.o.s. - ; NO(A)EC - 

 ( ); NO(A)EL -  ( ); NOELR - 
; NZIoC - ; OECD - 

; OPPTS - ; PBT - 
; PICCS - ; (Q)SAR - 
 ( ); REACH -  ( )  1907/2006 

; RID - 
; SADT - ; SDS - 

; TCSI - ; TECI - ;
TSCA -  ( ); UN - ; UNRTDG - 

; vPvB -  

 

Sigma-Aldrich Corporation 

 -2  152/194



Millipore- 1.02780  13    13

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

 www.sigma-aldrich.com /

 2020 Sigma-Aldrich Co. LLC. 
/

 mlsbranding@sial.com 
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17. 

 



 
 

         

 

 

SAFETY DATA SHEET 

Doc No.

 

Sulfonic methane sulfate 6.12 1/7 25  2566
 

1)  (Identification of the Hazardous Substance) 

1.1  (Identification) 

  (Product Name) : Sulfonic methane sulfate. 

   (Chemical Name) : Sulfonic methane sulfate. 

   (Synonyms) : Tin(II) methane sulfonate solution. 

   (Formula) :   

1.2 /  (Manufacturer or Supplier) :  

1.3  (Restrictions on Use) : - 

1.4  (Product Use) :  

1.5  (Other) : - 

2)  (Hazard Identification) 

2.1  (Classification) 

 -  Category 1B    

 -   Category 1  

 -  Category 2 

 

2.2  (Label) : -  

 (Hazard pictograms) :   

                 

 (Signal word) :   (Danger) 

2.3  (Hazard Statement) :  

H314   

H317   

H411  
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2.4  (Precautionary Statements) :  

-  /  /  /  /  /  

-  /  /  /  

 -  ( )   

 

     

  15    

2.5    

- /  (PBT)  (vPvB)  0.1% 

 

- : /   REACH  57(f)   0.1%  

- : /   REACH  57(f)   0.1%  

 

3)  (Composition/ Information on Ingredients) 

 % CAS No.  

Tin (II) methane sulfonate solution 50-70 53408-94-9

REACH (EC) 1907/2006  

 2  REACH (EC) 1907/2006 

4)  (First Aid Measures) 

 (Advice to Physician) :   

4.1  (Eyes Contact):    15  

 

4.2  (Skin Contact) :   

 15   

4.3  (Inhalation) :   

 

4.4  (Ingestion) :   
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 :  

:  

5)  (Fire Fighting Measures) 

5.1  (Extinguishing) :      

5.2  (Unsuitable extinguishing) :  

5.3  (Hazardous Substance Created during Burning) : 

 (CO)  (Sox)    

5.4 :  SCBA   

6)  (Accidental release measure) :  

6.1 / :    

  

6.2  (Environmental Protection Method) :  

  

6.3  (Clean-up Methods) :  

   

7)     (Handling and storage) 

7.1    (Handling) :  

-     

 

-  :  

 

7.2  (Storage):    

 

   

 : storage class (TRGS510) 8A :   
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8)  (Exposure controls and personal protections) :  

8.1   

 

 ACGIH (TWA) ACGIH (STEL)

ppm mg/m 3 ppm mg/m 3

Tin (II) methane sulfonate solution - - - -

 

8.2  (Personal protective equipment)  

- :    8    

NIOSH (US)  EN166 (EU) 

- :    

  

- :   

- : 

 (Full face respirator)  (US)  ABEK (EN 14387) 

  (Full face respirator) 

 NIOSH (US)  CEN (EU) 

8.3 :    

9.  (Physical and chemical properties) 

9.1  (Physical state) :   

9.2  (Odor) :  

9.3  (pH3% aq.solution) :  

9.4  (Melting point) :  -270C 

9.5  (Boiling point) 0C 

9.6  (Flash point) :  

9.7  (Oxidation):   

9.8  ( ) (Upper/ Lower flammable limits) :  
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9.9  (Explosive limits) :  

9.10  (Vapor pressure) :  

9.11  (Solubility in water) :  

9.12  (Vapor density) :  

9.13  (Density) : 1.55 g/cm3 at 25 0C 

9.14  (Specific gravity) :  

9.15  (Auto-Ignition temperature) :  

9.16  (Dissolution temperature) :  

9.17  (Viscosity) :  

9.18  (Molecular mass) :  

10)  (Stability and reactivity) : - 

10.1   :  

10.2  (Stability) :  

10.3   (Possibility of Hazardous Reaction) :  

10.4  (Conditions to avoid ) :   

10.5  :  (Incompatible materials) :    

10.6   :  (CO)  (Sox)   

11)  (Toxicological Information) 

11.1 : LD50 1.621 mg/kg (Rat) 

11.2 :  

11.3  (Acute Inhalation Toxicity) :  

11.4  (Dermal Irritability) :   

11.5  (Eye Irritability) :   

11.6  :   

11.7  Mutagenicity :   
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11.8  (Reproductive Toxicity) :   

11.9  Carcinogenicity :   

11.10 :  

11.11 :  

11.12  (Aspiration hazard):  

12)  (Ecological Information) 

12.1  (Ecological Toxicity) :  :  

12.2  (Persistence and Degradability) :   

12.3  (Bio accumulative potential) :  

12.4  (Mobility in soil):  

12.5  PBT  vPvB : /

 (PBT)  (vPvB)  0.1%  

12.6  : /  REACH 57(f) 

 0.1%  

12.7  :  

13)  (Disposal considerations) :   

 :   

 :  

14)  (Transport Information) : 

14.1  (UN Number) :  

ADR/RID: 3265,   IMDG: 3265  , IATA  : 3265   

14.2  (Shipping Name) :  

ADR/RID:    N.O.S. Tin (II) methane sulfonate solution 

IMDG:    N.O.S. Tin (II) methane sulfonate solution  

IATA  :    N.O.S. Tin (II) methane sulfonate solution 
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14.3  (Transport hazard class) : 

ADR/RID: 8,   IMDG: 8  , IATA  : 8   

14.4  (Packing group) : - 

ADR/RID: II,   IMDG: II  , IATA  : II 

14.5  (Environmental hazards) 

ADR/RID: No,   IMDG Marine pollution: No ,  IATA  : No 

14.6   :  Tunnel restriction code : (E) 

15)   (Regulatory information) 

15.1  : - 

15.2  : N/A 

15.3  : - 

15.4  : - 

15.5  : - 

15.6  : - 

15.7  (EC)  1907/2006 

15.8 /  

Directive 2012/18/EU of the European Parliament and of the Council on the control of major-

accident hazards involving dangerous substances: E2 ENVIRONMENTAL HAZARDS. 

 

16.  (Other information) 

16.1  NFPA (NFPA Pictogram) : - 

16.2 SDS :  (EC)  1907/2006 

16.3 Full text of H-statements: 

H302   

H314   

H317   
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H318  

H411   

16.3  (Other) :   25  2566  6.12 
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18. 

 (II)  



Millipore- 8.06022  1    14

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

 
(EU)  1907/2006

 9.0 
28.11.2023 

 28.11.2023

  - 

 1: /   

1.1 
:

: 8.06022
: 806022
: Millipore 
: 607-145-00-4 

 REACH : 01-2119491166-34-XXXX 
 CAS : 75-75-2

1.2   

:

1.3  

: Merck KGaA 
Frankfurter Str. 250
D-64271 DARMSTADT 

: +49 (0)6151 72-0 
: +49 6151 727780 
: TechnicalService@merckgroup.com 

1.4  

:

 2:  

2.1  

 (EC)  1272/2008 
 (  1), H290 

,  (  4), H302 
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 (  1), H314 
 (  1), H318 

  (  3), ,
H335 

 H  16 

2.2  

 (EC)  1272/2008 

H290 
H302 
H314 
H335 

P234
P261
P280 / / / .
P301 + P312  :  / 
P303 + P361 + P353  ( ) : 

P305 + P351 + P338 

 (<= 125 .) 

H314 

P280 / / / .
P303 + P361 + P353  ( ) : 

P305 + P351 + P338 
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2.3  
   (PBT) 

  (vPvB)  0.1% 

:
 REACH 

Article 57(f)  Commission Delegated Regulation (EU) 2017/2100  Commission 
Regulation (EU) 2018/605  0.1% 

:
 REACH 

Article 57(f)  Commission Delegated Regulation (EU) 2017/2100  Commission 
Regulation (EU) 2018/605  0.1% 

 3:  

3.1  
: CH4O3S
: 96.11 g/mol

 CAS : 75-75-2
 EC : 200-898-6

: 607-145-00-4

 CAS
 EC

75-75-2
200-898-6
607-145-00-4 

Met. Corr. 1; Acute Tox. 4; 
Skin Corr. 1B; Eye Dam.
1; STOT SE 3; H290, 
H302, H312, H314, H318,
H335

:

 >= 20 %: STOT SE 3, 
H335; >= 1 %: Met. Corr. 
1, H290;

<= 100 %

 H  16

 4:  

4.1  
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:

 
:  / 

 
:

 
:

4.2  
 (  2.2) /

11

4.3  

 5:  

5.1  

 
 (CO2)   

5.2  
 
 

 

   
  

5.3  
 

5.4  
 ( ) / /  
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 6:  

6.1  
    

   
 

 8

6.2  

6.3  
     (  7  10) 

 (  Chemizorb(R) H+, Merck Art.  101595)  

6.4   
 13

 7:     

7.1  
 2.2

7.2  

 (TRGS 510): 8A: , 

7.3  
 1.2  

 8:  

8.1  

 

 (DNEL) 

DNEL 
, 

2.89 mg/m3 

DNEL 
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, 
DNEL , 1.44 mg/m3 

DNEL , 1.44 mg/m3 

DNEL , 

 (PNEC) 

0.012 mg/l 
0.0012 mg/l 
0.12 mg/l 
0.0251 mg/kg 
0.00183 mg/kg 
100 mg/l 

8.2  

 

 
/  

    NIOSH 
(US)  EN 166(EU)  

 
 

 
 EN 16523-1  

CE (  KCL GmbH, D-36124 Eichenzell, : www.kcl.de)

:
 0.65 mm 

: 480 min 
KCL 720 Camapren® 

 
 

 EN 16523-1  
CE (  KCL GmbH, D-36124 Eichenzell, : www.kcl.de)

:
 0.4 mm 

: 60 min 
Camatril® (KCL 730 / Aldrich Z677442,  M)
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 B

  
  

 

 9:  
9.1  

a)

b)

c) 

d) / / : 20 °C

e) / 167 °C  13.3 hPa

f) 
 (

)

g) / : 24.3 %(V) 
: 11.4 %(V)

h) 189 °C -  - DIN 51755 1

i) 535 °C 
 1,010 hPa -  DIN 51794

j)

k) - < 1  20 °C 

l) : 7.86 mm2/s  25 °C 

: 11.6 mPa.s  25 °C

m) 1,000 g/l  20 °C - 

n) log Pow: -2.38  20 °C -  - .
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- /

o) 0.112 hPa  80 °C -  OECD 104

p) 1.4812 g/cm3  18 °C

q)

r) 

s) 

t)

9.2  

-1.54  25 °C 

3.32 - (  = 1.0)

 10:  

10.1  

 15 

10.2  
 ( )

10.3  

 

:
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:

10.4  

10.5  
, , , , , 

10.6  
 5

 11:  

11.1  

 
 - 648.76 mg/kg 

( )
LD50  -  -  - 648.7 mg/kg 
(  OECD 401)

:
 - > 2,000 mg/kg 

( )
LD50  -  -  - 2,000 mg/kg 
(  OECD 402)

 
 - 

:  - 4 h 
(  OECD 435)

 
 - 
:

(  OECD 405)

 
 (Buehler Test) - 

:
(  OECD 406)

:
: Salmonella typhimurium  

:  
:  OECD 471

:
:
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:
:  

:  OECD 476
:

:
:

:
:

:  OECD 474
:

 

 

  

  

 

11.2  

 

: 

 REACH Article 57(f) Commission 
Delegated Regulation (EU) 2017/2100 

 Commission Regulation (EU) 
2018/605  0.1% 

 -  -  -  - 7 Days -  - >= 
1,805 mg/kg

: (ECHA)

, , , , ,  
 ,  , 

, ,    
,     
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 12:  

12.1  

 LC50 - Oncorhynchus mykiss ( ) - 
73 mg/l  - 96 h 
(  OECD 203)

 EC50 - Daphnia magna ( ) - 70 mg/l  - 48 h 
(  OECD 202)

 ErC50 - Pseudokirchneriella subcapitata (
) - 12 - 24 mg/l  - 72 h 

(  OECD 201)

 EC50 -  - > 1,000 mg/l  - 0.5 h 
(  OECD 209)

12.2  
 - 

28 d
: 90 - 100 % - 

 (  OECD 301A)

12.3  

12.4  

12.5  PBT  vPvB 
   (PBT) 

  (vPvB)  0.1% 
12.6  

:
:

 REACH Article 57(f) 
Commission Delegated Regulation (EU) 2017/2100

 Commission Regulation (EU) 2018/605 
 0.1% 

12.7  
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 13:  

13.1  

 14:  

14.1  
ADR/RID: 3265 IMDG: 3265 IATA: 3265 

14.2  
ADR/RID: CORROSIVE LIQUID, ACIDIC, ORGANIC, N.O.S. ( )
IMDG: CORROSIVE LIQUID, ACIDIC, ORGANIC, N.O.S. (Methanesulfonic acid)
IATA:  Corrosive liquid, acidic, organic, n.o.s. (Methanesulfonic acid)

14.3  
ADR/RID: 8 IMDG: 8 IATA: 8 

14.4  
ADR/RID: II IMDG: II IATA: II 

14.5  
ADR/RID:  IMDG : IATA: 

14.6  

:

 15:  

15.1 / /
 1907/2006. 

 
 Dir

 94/33/EC 

15.2  

 16:   

 H  2  3 

H290 
H302 
H312 
H314 
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H318 
H335 

 
7.
14.

 

ADN - ; ADR - 
; AIIC - 

; ASTM - ; bw - ; CMR - 
; DIN - 

; DSL -  ( ); ECx - 
; ELx - ; EmS - ;

ENCS -  ( ); ErCx - 
; GHS - ;

GLP - ; IARC - ; IATA - 
; IBC - 

; IC50 -  50%; ICAO - 
; IECSC - ; IMDG - 
; IMO - ; ISHL - 

 ( ); ISO - ; KECI 
- ; LC50 - 

; LD50 -  ( ); MARPOL - 
; n.o.s. - ; NO(A)EC - 

 ( ); NO(A)EL -  ( ); NOELR - 
; NZIoC - ; OECD - 

; OPPTS - ; PBT - 
; PICCS - ; (Q)SAR - 
 ( ); REACH -  ( )  1907/2006 

; RID - 
; SADT - ; SDS - 

; TCSI - ; TECI - ;
TSCA -  ( ); UN - ; UNRTDG - 

; vPvB -  

 

Sigma-Aldrich Corporation 
 www.sigma-aldrich.com /

 2020 Sigma-Aldrich Co. LLC. 
/

 mlsbranding@sial.com 
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19. 

Ethoxylated bisphenol A  



Aldrich- 416525  1    10

The life science business of Merck operates as MilliporeSigma in the US and 
Canada

 
(EU)  1907/2006

 8.0 
26.09.2023 

 04.09.2024

  - 

 1: /   

1.1  
: Bisphenol A ethoxylate 

: 416525
: Aldrich 

 REACH :
 REACH (EC) 

 2  1907/2006 

 CAS : 32492-61-8

1.2   

: ,

1.3  

:

1.4 
:

 2:  

2.1  

 (EC)  1272/2008 
 (  2), H315 
 (  2), H319 

  (  3), ,
H335 

 H  16 

2.2  

 (EC)  1272/2008 
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H315 
H319 
H335 

P261
P264
P271
P280 / /
P302 + P352 :
P305 + P351 + P338 

 (<= 125 .) 

2.3  
   (PBT) 

  (vPvB)  0.1% 

:
 REACH 

Article 57(f)  Commission Delegated Regulation (EU) 2017/2100  Commission 
Regulation (EU) 2018/605  0.1% 

:
 REACH 

Article 57(f)  Commission Delegated Regulation (EU) 2017/2100  Commission 
Regulation (EU) 2018/605  0.1% 
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 3:  

3.1  
: (C2H4O)n (C2H4O)n C15H16O2

 CAS : 32492-61-8
 EC : 500-082-2

Poly(oxy-1,2-ethanediyl), , '-[(1-methylethylidene)di-4,1-phenylene]bis[ -
hydroxy-

 CAS
 EC

32492-61-8
500-082-2

Skin Irrit. 2; Eye Irrit. 2; 
STOT SE 3; H315, H319,
H335

<= 100 %

 H  16

 4:  

4.1  

 

 
:

 
:  / 

 
:

 

4.2  
 (  2.2) /

11

4.3  

 5:  

5.1  

 
   (CO2) 
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/  

5.2  
 

  

5.3  
 

5.4  

 6:  

6.1  
    

   
 

 8

6.2  

6.3  
     (  7  10) 

 ( . .  ®)   

6.4   
 13

 7:     

7.1  
 2.2

7.2  

 (TRGS 510): 10: 

7.3  
 1.2  
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 8:  

8.1  

 

8.2  

 

 
/  

    NIOSH 
(US)  EN 166(EU)  

 

 

 
  /

: DIN EN 143, DIN 14387   

 ABEK

  
  

 

 9:  
9.1  

a)

b)

c) 

d) /

e) /

f) 
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 (
)

g) / : 0.08 %(V) 
: 0.01 %(V)

h)

i) 

j)

k) -

l) :
:

m)

n)

- /

o) 

p) 1.14 g/cm3  25 °C

q)

r) 

s) 

t)

9.2  

 10:  

10.1  
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10.2  
 ( )

10.3  

10.4  

10.5  
, 

10.6  
 5

 11:  

11.1  

 
:

:
:

 

 
:

 

 

 

  
 - 
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11.2  

 

: 

 REACH Article 57(f) Commission 
Delegated Regulation (EU) 2017/2100 

 Commission Regulation (EU) 
2018/605  0.1% 

, , ,     

 12:  

12.1  

12.2  

12.3  

12.4  

12.5  PBT  vPvB 
   (PBT) 

  (vPvB)  0.1% 
12.6  

:
:

 REACH Article 57(f) 
Commission Delegated Regulation (EU) 2017/2100 

 Commission Regulation (EU) 2018/605 
 0.1% 

12.7  
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 13:  

13.1  

 14:  

14.1  
ADR/RID:  - IMDG:  -  IATA:  -  

14.2  
ADR/RID: 
IMDG: Not dangerous goods
IATA:  Not dangerous goods

14.3  
ADR/RID:  - IMDG:  -  IATA:  -  

14.4  
ADR/RID:  - IMDG:  -  IATA:  -  

14.5  
ADR/RID:  IMDG : IATA: 

14.6  

 

 15:  

15.1 / /
 1907/2006. 

 
 94/33/EC 

15.2  

 16:   

 H  2  3 

H315 
H319 
H335 
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ADN - ; ADR - 
; AIIC - 

; ASTM - ; bw - ; CMR - 
; DIN - 

; DSL -  ( ); ECx - 
; ELx - ; EmS - ;

ENCS -  ( ); ErCx - 
; GHS - ;

GLP - ; IARC - ; IATA - 
; IBC - 

; IC50 -  50%; ICAO - 
; IECSC - ; IMDG - 
; IMO - ; ISHL - 

 ( ); ISO - ; KECI 
- ; LC50 - 

; LD50 -  ( ); MARPOL - 
; n.o.s. - ; NO(A)EC - 

 ( ); NO(A)EL -  ( ); NOELR - 
; NZIoC - ; OECD - 

; OPPTS - ; PBT - 
; PICCS - ; (Q)SAR - 
 ( ); REACH -  ( )  1907/2006 

; RID - 
; SADT - ; SDS - 

; TCSI - ; TECI - ;
TSCA -  ( ); UN - ; UNRTDG - 

; vPvB -  

 

Sigma-Aldrich Corporation 
 www.sigma-aldrich.com /

 2020 Sigma-Aldrich Co. LLC. 
/

 mlsbranding@sial.com 
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20. 

 (Ca(OH)2)  



   1 

 

1 

(MSDS)

1.  

:  / (Hydrated Lime)  

:     (Calcium Hydroxide)

:       ( ) 

195/11-12     2  10-11

 
 10110

:  +662-661-9734-8  

2.

:  ;

/ : ;  

/ : ;    
: ;  

 

 GHS 
Hazard Pictograms :  

 

3.

:   (Slake Lime)

:  [Ca(OH)2]

: 74.10        

: 1305-62-0
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   2 

 

2 

4.

:   
 15  

  
/ :

 

/ :

 

:  

5.

:

:

 

6.  

:

, ,  
:

,    
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   3 

 

3 

7.  

:

,  

:

   

8.  

:

OSHA –  PEL: 15 / (TWA)

ACGIH –  TLV: 5 / (TWA) 

* OSHA (Occupational Safety and Health Administration)

* ACGIH (American Conference of Governmental Industrial Hygienists)

 
* PEL (Permissible Exposure Limit)

* TLV (Threshold Limit Value)  
* TWA (Time Weighted Average) 8

:

 

:

-  

-   , ,  

9.

:

:     
:     
:   12.1 - 12.5 

:
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   4 

 

4 

: 580 (1,076 )     

: 2.24                  

: 
: ,  

% :

10.

:

:   

: , , , 

11.

: LD50: 7,340 /
 

12.

 12.1 12.5, 
    

13.

:

:   
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   5 

 

5 

14.

(ADR/RID):

(IMDG):

(AND/ADNR):

(ICAO/IATA-DGR):

15.

  NFPA (National Fire Protection Association) :

: 0

: 0

: 0

16.  

   
      

     

-----------------------------------------------------
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21. 

 (MAXFLOC 914) 

 



   
  :
  :

1
  : 0
  : 0

E
 :    : +66 2 744 9911 : +66 2 744 8189

   
/

-

   

:
 :
 :

  :
  :

   
 :

 :

  :

  :
   :

-

-

  

  

-

:

MAXFLOC 914
 H M I S

  

/ 25987-30-8

 1 (19 . .59) MAXFLOC 914  1  4          
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:

:
 :

(%) :
(%) :

  
:

:

     

  

:
:

:
 :

:
:

 10 / . .
  

  

:   
  

  :    

 
:

   -4 - 50  

:   

 

 

-
-

        
-
-
-
-

 1 (19 . .59) MAXFLOC 914  2  4          
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: :

:  (%) :
-  pH (0.1% Solution): , (%):

,  cps (0.5% Solution):  N-(BuAc=1 ):
,( / ):  (AIR=1) :

 (at 20°C):  (760 mm Hg) :

  
:

:
:

:

  
:

 :
 :

 : 
:

  
:

 :
:

-

 LC50 /Danio rerio (Zebra fish) / 96  > 100 ./ . (OECD 203). 
 LC50 /Daphnia magna (Water flea) / 48  > 100 ./ . (OECD 

202). 
 LC50 /Scenedesmus subspicatus (Green algae) / 72  > 100 ./

. (OECD 201).

-

:

-

LD50 /  /  > 5000 ./ .
LD50 /  /  > 5000  ./ .

:

   (NOx),  (COx),
  ( )

  
 

-

6.00 - 8.00
500 - 1200

6.25

0.5
> 150 °C

:

 1 (19 . .59) MAXFLOC 914  3  4          
 -2  193/194



  
 :

 :

  

:
:

 UN NUMBER :
 ( ) :

 :

  

  
   

      
         
     

-
-
-

  
:

 (IECSC) : 

   
 

-

 1 (19 . .59) MAXFLOC 914  4  4          
 -2  194/194



 -3 

 (TCE)



 -3  1/5



 -3  2/5



 -3  3/5



 -3  4/5



 -3  5/5



 -4 



 -4  1/2



 -4  2/2



 -5 



 -5  1/2



 -5  2/2



 -6 



 
 

      
  2      . .  2568 

     55        
999  1   /  - /   /      
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( )……………….……..………………….  
(  ) 
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 (  ) 
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  (  ) 
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 (
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1

 : *  : . ./

 

(Soft water)

 RO . ./ .

WTP1 56.00 40.00 WTP1 10.00

WTP2 110.00 56.00 50.00 WTP2 10.00

WTP3 /  137.00 100.00 WTP3 10.00

110.00 249.00 50.00 140.00

 RO

10.00

10.00

25.00

2  ( )

= 593.60 m3/d.

  20 . .  2 

  30 . .  1 

 40 . .  30 .  1 

3  WTP1

3.1  (Sand Filter Tank)

= 56.00 . ./

= 8.00 ./

 = 7.00 . ./ .

 = 10.00 . ./ .-

= 1.00

 

 = 1.00

 . = 0.80 .

= 1.80 .

= 0.50 . ./

= 0.50 . .

 = 1.20 .

 = 0.60 . ./

= 0.60 . .

= 602.88

= 10.00 . ./ .

Linear velocity (5-20) = 19.90 ./ .

Contact Time (6-30) = 5.17

( ) 593.60

/  WTP3 3.00 3.00

12.00 12.00

/  WTP1 3.00 3.00

/  WTP2 6.00 6.00

 ( / / ) 210.60

 ( . ./ )

 (   RO)

    

 ( . ./ )

Cal WTP SPM 20241007 pro/Cal WTP (2) Page 1 of 7
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 (   RO)

    

 = 56.00 . .

 ( ) = 3.00 . ./

 % = 5.36%

 Backwash 

Q= 5 . ./ . TDH= 20 .  1.5 kW  2  (  1   1 )

3.2  (Soft Water)

 = 53.00 . ./

= 8.00 ./

 = 10.00 . ./ .

 = 80.00 . ./

= 66.25%

 Cationic = 1.00 set

 . = 0.80 m.

= 1.800 m.

= 0.50 m2/set

= 0.50 m2

 Mixed Beds = 1.20 m

 Mixed Beds = 0.60 m3/set

= 0.60 m3

= 602.88 L

= 10.00 m3/hr.

Hydraulic Loading = 16.59 BV

 ( ) = 1.50 . ./

 % = 2.8%

 Brine  = 1.50 . ./

 % = 2.8%

  Soft Water  15 . ./ . 

 3 kW  2  (  1   1 )

3.3   1

 = 53.00 m3/d.

= 30.00 m3

 (HRT) = 13.58 hr.

  1   30 . . 

3.4  RO

RO = 40.00 . ./

Cal WTP SPM 20241007 pro/Cal WTP (2) Page 2 of 7
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 (   RO)

    

 pH = 5.5-9.0

SS 10 = 2.00 ./

TDS 250 10.00 ./

 RO = 4.00 ./

Qf = 12.50 . ./ .

= 10.00 . ./ .

  RO = 1.00

 (  RO ) Qw = 10.00 . ./ .-

 TDS Cf = 0.250 kg/m3

 TDS = 0.010 kg/m3

Salt rejection <99.7% = 96.00%

Salt Passage = 4.00%

Net pressure = 6.00 atm

= 607.95 kg/m.s2

Water mass transport coefficient, A BW30-400 = 9.01E-05 cm/(sec.atm)

Qw = A a Pnet

Membrane Area a = 513.83 m2

RO membrane area per element A = 37.00 m2

 RO element = 13.89

RO element = 16.00

solute mass transfer rate S = 1.2E-06 m/s

 Product concentration, Cp Cp = S Cf A / (Q + S A)

= 0.04 / . .

= 42.46 ./

 Reject (concentrate) = 10.00 . ./

 TDS  Reject (concentrate) = 1,210 ./

 RO (Filmtec: BW30-400   16  )

 RO  1 line  line  

Stage 1 = 2 Vessels  (Element per Vessels = 4)

Stage 2 = 2 Vessels  (Element per Vessels = 4)

  RO  12 . ./ . 

 6.39 kW  3  (  2   1 )

3.5  RO  1

RO = 40.00 m3/d.

= 30.00 m3

 (HRT) = 18.00 hr.

 RO  1   30 . . 

Cal WTP SPM 20241007 pro/Cal WTP (2) Page 3 of 7
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 (   RO)

    

4  WTP2

4.1  (Sand Filter Tank)

= 56.00 . ./

= 8.00 ./

 = 7.00 . ./ .

 = 10.00 . ./ .-

= 1.00

 

 = 1.00

 . = 0.80 .

= 1.80 .

= 0.50 . ./

= 0.50 . .

 = 1.20 .

 = 0.60 . ./

= 0.60 . .

= 602.88

= 10.00 . ./ .

Linear velocity (5-20) = 19.90 ./ .

Contact Time (6-30) = 5.17

 = 56.00 . .

 ( ) = 3.00 . ./

 % = 5.36%

 Backwash 

Q= 5 . ./ . TDH= 20 .  1.5 kW  2  (  1   1 )

4.2  (Soft Water)

 = 50.00 . ./

= 8.00 ./

 = 10.00 . ./ .

 = 80.00 . ./

= 62.50%

 Cationic = 1.00 set

 . = 0.80 m.

= 1.800 m.

= 0.50 m2/set

= 0.50 m2

 Mixed Beds = 1.20 m

 Mixed Beds = 0.60 m3/set

= 0.60 m3

= 602.88 L

Cal WTP SPM 20241007 pro/Cal WTP (2) Page 4 of 7
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 (   RO)

    

= 10.00 m3/hr.

Hydraulic Loading = 16.59 BV

 ( ) = 1.50 . ./

 % = 3.0%

 Brine  = 1.50 . ./

 % = 3.0%

  Soft Water  15 . ./ . 

 3 kW  2  (  1   1 )

4.3   2

 = 50.00 m3/d.

= 30.00 m3

 (HRT) = 14.40 hr.

  1   30 . . 

5  WTP3

5.1  (Sand Filter Tank)

= 137.00 . ./

= 16.00 ./

 = 8.56 . ./ .

 = 10.00 . ./ .-

= 1.00

 

 = 1.00

 . = 0.80 .

= 1.80 .

= 0.50 . ./

= 0.50 . .

 = 1.20 .

 = 0.60 . ./

= 0.60 . .

= 602.88

= 10.00 . ./ .

Linear velocity (5-20) = 19.90 ./ .

Contact Time (6-30) = 5.17

 = 137.00 . .

 ( ) = 6.00 . ./

 % = 4.38%

 Backwash 

Q= 5 . ./ . TDH= 20 .  1.5 kW  2  (  1   1 )

Cal WTP SPM 20241007 pro/Cal WTP (2) Page 5 of 7
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 (   RO)

    

5.2  (Soft Water)

 = 131.00 . ./

= 16.00 ./

 = 10.00 . ./ .

 = 160.00 . ./

= 81.88%

 Cationic = 1.00 set

 . = 0.80 m.

= 1.800 m.

= 0.50 m2/set

= 0.50 m2

 Mixed Beds = 1.20 m

 Mixed Beds = 0.60 m3/set

= 0.60 m3

= 602.88 L

= 10.00 m3/hr.

Hydraulic Loading = 16.59 BV

 ( ) = 3.00 . ./

 % = 2.3%

 Brine  = 3.00 . ./

 % = 2.3%

  Soft Water  15 . ./ . 

 3 kW  2  (  1   1 )

5.3   3

 = 131.00 m3/d.

= 30.00 m3

 (HRT) = 5.50 hr.

  1   30 . . 

5.4  RO

RO = 100.00 . ./

 pH = 5.5-9.0

SS 10 = 2.00 ./

TDS 250 10.00 ./

 RO = 10.00 ./

Qf = 12.50 . ./ .

= 10.00 . ./ .
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 (   RO)

    

  RO = 1.00

 (  RO ) Qw = 10.00 . ./ .-

 TDS Cf = 0.250 kg/m3

 TDS = 0.010 kg/m3

Salt rejection <99.7% = 96.00%

Salt Passage = 4.00%

Net pressure = 6.00 atm

= 607.95 kg/m.s2

Water mass transport coefficient, A BW30-400 = 9.01E-05 cm/(sec.atm)

Qw = A a Pnet

Membrane Area a = 513.83 m2

RO membrane area per element A = 37.00 m2

 RO element = 13.89

RO element = 16.00

solute mass transfer rate S = 1.2E-06 m/s

 Product concentration, Cp Cp = S Cf A / (Q + S A)

= 0.04 / . .

= 42.46 ./

 Reject (concentrate) = 25.00 . ./

 TDS  Reject (concentrate) = 1,210 ./

 RO (Filmtec: BW30-400   16  )

 RO  1 line  line  

Stage 1 = 2 Vessels  (Element per Vessels = 4)

Stage 2 = 2 Vessels  (Element per Vessels = 4)

  RO  12 . ./ . 

 6.39 kW  3  (  2   1 )

5.5  RO  3

RO = 100.00 m3/d.

= 30.00 m3

 (HRT) = 7.20 hr.

 RO  1   30 . . 
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 -8  3/20



 -8  4/20



 -8  5/20



 -8  6/20



 -8  7/20



 -8  8/20



 -8  9/20



 -8  10/20



 -8  11/20



 -8  12/20



 -8  13/20



 -8  14/20



 -8  15/20



 -8  16/20



 -8  17/20



 -8  18/20



 -8  19/20



 -8  20/20
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1
 ( ) -  

= 279

= 70 / -

 (80% ) = 15.62 . ./

 (30% ) = 4.69 . ./

= 20.00 . ./

 ( ) -  
= 279

= 50 / -

 (80% ) = 11.16 . ./

 (30% ) = 3.35 . ./

= 15.00 . ./

2
  (  AQUA  ST-600  ST-3000)

2.1  -  
 ( ) = 4.69 . ./

= 1.00

= 4.69 . .

 ST-3000 = 3.00 . .

= 2.00

 ( ) = 6.00 . .

= 1.28

2.2  -  
 ( ) = 3.35 . ./

= 1.00

= 3.35 . .

        

  

    

Cal WWTP SPM 1000 20241007 pro/WWTP Onsite
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 ST-600 = 0.60 . .

= 3.00

 ST-3000 = 3.00 . .

= 1.00

 ( ) = 4.80 . .

= 1.43

2.3  
 ( ) = 0.20 . ./

= 0.25

= 0.05 . .

 GS-60S = 0.06 . .

= 2.00

 ( ) = 0.12 . .

= 0.60

2.4  -   
 ( ) = 1.00 . ./

= 1.00

= 1.00 . .

 STBF-1200 = 0.79 . .

= 0.41 . .

= 1.00

 ( ) = 1.20 . .

= 1.20

3  Inspection Pit 1
 ( ) = 26.78 . ./

= 0.25

 Inspection Pit = 6.70 . .

= 10.00 . .

Cal WWTP SPM 1000 20241007 pro/WWTP Onsite
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4
 BOD = 220 ./

 BOD = 600 ./

 BOD = 600 ./

 = 100 ./

 BOD 

 BOD = 40 %

 BOD = 360 ./

 BOD = 252 ./

 BOD  

 BOD  = 40 %

 BOD = 360 ./

  = 60 ./

Cal WWTP SPM 1000 20241007 pro/WWTP Onsite
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1

 

1)   1 

2)   

2

  

 pH COD Cu Ni Zn

( . ./ ) ( ./ ) ( ./ ) ( ./ ) ( ./ )

 Process 40.00

20.00

160.00

100.00

19.20

9.60

0.80

40.00

13.32

59.00

38.80

500.72

1,000.00 1.00 300 800.00 5.0 600.00

 Case cup

 (Chemical Wastewater Treatment Plant)

 

    

1.2-4.6 <40-243 57.6-775 0.19-4.82 29.6-567

RO
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 (Chemical Wastewater Treatment Plant)

 

    

3

3.1  (Flow Diagram)

Waste Drain 38.80

off spec water

NaOH Polymer

Cap.=50 cmh

Process wastewater EQ Tank  A Q=500.72 pH Adjust pH Adjust Floc. Tank Sedi.

Q=461.92 cmd (AD102) (AD103) (AD104) (AD105) (AD106)

Emergency Tank

Ca(OH)2 Feed H2SO4  60 m3 x 2 set

(AD112) off spec. To (AD102)

Alk Storage Neu. Tank Treated Basin Dross Clean

City Water Ca(OH)2 Dis (AD107) (AD108) (AD109) System

(AD111) on spec. Q=40.00

To (AD102)

Sand Filter Acti. Carbon Effluent Water Q=460.72

(FA201) (FA202)

/  Filter Press

Dehydrator SL. Mixing SL. Thickener

(DH101) (FA107) (AD110)

 = 500.72 . ./

= 12.00 ./

 = 41.73 . ./ .

= 50.00 . ./ .

= 1,000.00 . ./

pH :1-2
COD :40-243 mg/l
Cu :57.6--775 mg/l
Ni :0.19-4.82 mg/l
Zn :29.6-567 mg/l

pH :5.5-9.0
COD <750 
mg/l
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 (Chemical Wastewater Treatment Plant)

 

    

3.2  (EQ Tank), AD102

= 500.72 . ./

= 50.00 . ./ .

= 8.00 .

= 166.91 . .

 AD102 = 5.30 .

= 11.00 .

3.50 . = 3.00 .

Total Vol. = 174.90 . .

Check = 8.38 .

  (Air blower) Q = 60.00 . ./ .-

GB-101A/GB-101B Qair=8.0m3/min x0.3kg/cm2 x11kW (  1   1 )

Outlet AD102   pH  pH 

 AD102   pH (AD103) Q = 60.00 . ./ .-

GA-101A/GA-101B Q=1.0m3/min x8mH 7.5kW (  1   1 )

3.3  ( )

3.3.1  pH  1 AD103

pH Adjustment Process :  Cu Ni  Zn  pH 2-5

= 500.72 . ./

= 50.00 . ./ .

 pH = 1.00

= 50.00 . ./ .

 Contact Time (10-20) = 20.00

= 16.67 . .

 pH = 2.80 .

= 3.20 .

3.50 . = 3.00 .

Vol. = 26.88 . .

Total Vol. = 26.88 . .

Check = 32.26

Cu
2+

+20H
-
 = Cu(OH)2

 Ca(OH)2 = 12.6 mol * 74 g/mol  = 932.4 g/cu.m.

 Ca(OH)2 rate=50% = 466.20 ./ . .

= 233.44 ./
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 (Chemical Wastewater Treatment Plant)

 

    

 NaOH feed rate = 180.00 ./ . .

= 90.13 ./

( )

 Caustic Feed Q = 0.20 . ./ .-

GP-103A/GP-103B (  1   1 )

 (Rapid Mixer) GD-301

3.3.2  pH  2 AD104

pH Adjustment Process :  Cu Ni  Zn  pH 9-10.5

= 500.72 . ./

= 50.00 . ./ .

 pH = 1.00

= 50.00 . ./ .

 Contact Time (10-20) = 20.00

= 16.67 . .

 pH = 2.80 .

= 3.20 .

3.50 . = 3.00 .

Vol. = 26.88 . .

Total Vol. = 26.88 . .

Check = 32.26

Cu
2+

+20H
-
 = Cu(OH)2

 Ca(OH)2 = 12.6 mol * 74 g/mol  = 932.4 g/cu.m.

 Ca(OH)2 rate=50% = 466.20 ./ . .

= 233.44 ./

 NaOH feed rate = 180.00 ./ . .

= 90.13 ./

( )

 Caustic Feed Q = 0.20 / .-

GP-104A/GP-104B (  1   1 )

 (Rapid Mixer) GD-302

3.3.3  Flocculation AD105

Flocculation Process :  Polymer 

= 500.72 . ./

= 50.00 . ./ .
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 (Chemical Wastewater Treatment Plant)

 

    

 Flocculation = 1.00

= 50.00 . ./ .

 Contact Time (10-20) = 20.00

= 16.67 . .

 Coagulation = 2.80 .

= 3.20 .

3.50 . = 3.00 .

Vol. = 26.88 . .

Total Vol. = 26.88 . .

Check = 32.26

 Polymer = 10.00 ./ . .

= 5.01 ./

( )

 Polymer Q = 0.20 / .-

GP-101 (  1 )

 (Slow Mixer) GD-308

3.3.4  Sedimentation AD106

Sedimentation Process : 

= 50.00 . ./ .

 Sedimentation = 1.00

= 50.00 . ./ .

Surface overflor rate (1.0-2.0) = 1.50 . ./ . .-

.

= 33.33 . .

 Sedimentation = 11.00 .

= 11.00 .

= 121.00 .

3.50 . = 3.00 .

Vol. = 363.00 . .

Total Vol. = 363.00 . .

Check = 7.26 .

Sludge pump   (  Manual)

 AD106   (AD110) Q = 30.00 . ./ .-

GA-102A/GA-102B 0.5m3/minx15mHx3.7kW (  1   1 )
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 (Chemical Wastewater Treatment Plant)

 

    

3.3.5  Alkali Storage AD107

Alkali Storage :  pH   Ca(OH)2

 

 Alkali Storage = 1.00

= 50.00 . ./ .

 Alkali Storage = 1.20 .

= 4.00 .

3.50 . = 3.00 .

Vol. = 14.40 . .

Total Vol. = 14.40 . .

Check = 17.28

Outlet AD107  Neutralization AD108

 AD107   AD108 Q = 60.00 . ./ .-

GA-103A/GA-103B 0.25m3/minx18mHx3.7kW (  1   1 )

3.3.6  Neutralization AD108

Neutralization Process :  pH  

= 500.72 . ./

= 50.00 . ./ .

 Neutralization = 1.00

= 50.00 . ./ .

 Contact Time = 30.00

= 25.00 . .

 Neutralization = 2.15 .

= 4.00 .

3.50 . = 3.00 .

Vol. = 25.80 . .

Total Vol. = 25.80 . .

Check = 30.96

 H2SO4 feed rate = 80.00 ./ . .

= 40.06 ./

( )

3.3.7  Treat Water AD109

= 500.72 . ./

= 50.00 . ./ .

 Effluent = 1.00
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 (Chemical Wastewater Treatment Plant)

 

    

= 50.00 . ./ .

 Contact Time = 30.00

= 25.00 . .

 Treat Water = 3.60 .

= 4.50 .

3.50 . = 3.00 .

Vol. = 48.60 . .

Total Vol. = 48.60 . .

Check = 58.32

Outlet AD109   FA201 

 AD109   FA201 Q = 60.00 . ./ .-

GA-104A/GA-104B/GA-104C 1.3m3/minx24mHx11kW (  2   1 )

3.3.8 FA201

= 460.72 . ./

= 50.00 . ./ .

 = 1.00

 . = 2.50 .

= 2.200 .

= 4.91 . ./

= 4.91 . .

= 1.40 .

= 6.87 . ./

= 6.87 . .

= 6868.75

= 50.00 . ./ .

Linear velocity (5-20) = 7.28 ./ .

Contact Time (6-30) = 8.24

 = 460.72 . .

 ( ) = 13.82 . ./

 % = 3.0%

3.3.9  GAC FA202

= 460.72 . ./

= 50.00 . ./ .

Copy of Cal WWTP SPM 1000 20241201 pro /WWTP SPM  7  9 -11  9/12



 (Chemical Wastewater Treatment Plant)

 

    

 Activated carbon (GAC) = 1.00

 . = 2.50 .

= 2.200 .

= 4.91 . ./

= 4.91 . .

 GAC = 1.40 .

 GAC = 6.87 . ./

= 6.87 . .

= 6868.75

 GAC = 50.00 . ./ .

Linear velocity (5-20) = 7.28 ./ .

Contact Time (6-30) = 8.24

 GAC = 460.72 . .

 ( ) = 13.82 . ./

 % = 3.0%

3.4  Sludge Storage Tank AD110

= 46.07 . ./

 = 800.00 ./

= 36.86 ./

= 466.87 ./

= 503.73 ./

 Sludge = 10%

= 5.00 . ./ .

 Trickener = 3.75 .

= 4.40 .

3.50 . = 3.00 .

= 16.50 . ./

= 49.50 . .

 AD110  Dehydrator Q = 30.00 . ./ .-

GA-105A/GA-105B 0.3m3/minx18mHx3.7kW (  1   1 )

3.5 Dehydrator

= 503.73 ./

= 25,000.00 ./
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 (Chemical Wastewater Treatment Plant)

 

    

 Dehydrator = 20.15 . ./

 = 1.00

 = 8.00 /

= 2.52 . ./

 Dehydrator  0.75kW = 2.00 . ./

= 70%

= 1.20

= 1.68 /

= 1.40 . ./

3.6 EM-101

 ( ) = 321.10 . ./

 ( ) = 500.72 . ./

 ( ) = 179.62 . ./

= 16.00

= 120 . .

  PE FRP = 60.00 . .

 = 2.00

 = 120.00      . .

3.6

3.1  (Ca(OH)2)

   AD103  AD104 = 172.80      0.00

= 51,840.00  ./

3.2  (Ca(OH)2)

   AD103  AD104 = 447.55      -           

= 134,265.60 ./

3.3  (Polymer)

  AD105 = 4.80         -           

= 1,440.00   ./

3.4  (H2SO4)

 .  AD108 = 38.40        

= 11,520.00  ./

( )
4

4.1  (H2SO4) = 14,028 ./

4.2  (Ca(OH)2)  = 79,320 ./

4.3  (NaOH)  = 65,868 ./

4.4  (Polymer) = 1,044 ./
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SITE : LCB 

MONTH : JAN-JUN

YEAR : 2023

Parameter Effluent           FACTORY NAME Remark

STD Limit SPM 001

Sampling Date  - 22-May-23 NA = Non Analysis

1. Temperature < 45 36.5 NO = Not Objectionable

2. pH 5.5-9.0 6.82 SPM001 = SIAM PUNGSAN  CO., LTD.

3. SS < 200 20.0

4. TDS < 3000 2,819

5. Color @ Original pH < 600 68

@ pH 7.0 < 600 57

6. BOD < 500 18

7. COD < 750 82

8. Oil & Grease < 10 < 2.0

9. Detergent as LAS < 30 < 0.1

10. TKN < 100 4

11. Chloride < 2000 49

12. Free Chlorine < 1 < 0.1

13. Total Iron < 10 0.08

14. Manganese < 5 < 0.01

15. Sulfide < 1 < 0.1

16. Phenol < 1 < 0.01

17. Copper < 2 0.029

18. Formaldehyde < 1 < 0.2

19. Fluoride < 5 0.56

20. Cyanide < 0.2 < 0.02

21. Nickel < 1 ND

22. Chromium,6+ < 0.25 ND

23. Chromium, 3+ < 0.75 ND

24. Arsenic < 0.25 ND

25. Mercury < 0.005 ND

26. Barium < 1 ND

27. Selenium < 0.02 ND

28. Lead < 0.2 ND

29. Zinc < 5 0.08

30. Cadmium < 0.03 ND

31. Silver <1 ND

 -12  1/1
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 ( )
1  ( )

 

 

 

- , , 

2  
= 5.00

2.1  
Side Hood  1.00 x 1.40 . = 1.40 . .

Capture Velocity (0.5-1.0) = 1.71 ./

Q = 2.40 . ./ -

2.2  
(12-15) = 12.00 ./

Q = 2.40 . ./ -

 = 0.20 . .

Dia  = 0.50 .

Dia  = 0.46 .

= 14.45 ./

2.3  
(12-15) = 12.00 ./

Q = 12.00 . ./ -

 = 1.00 . .

Dia  = 1.13 .

Dia  = 0.90 .

= 18.87 ./

 ( )
     

Cal Air System Siampoong 20241001 pro/Duct Collector 
   

.344
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 ( )
     

3  Bag Filter
Type : Air-Jet Pulse Model No.: 3600-14-30

Air Flowrate = 12.00 . ./

= 720.00 . ./

Design Flowrate = 750.00 . ./   

100C

Pressure = 150 +/- 150 mmAq

Filter Area = 635.00 . .

Filter Velocity = 1.18 . ./ . .-

Filter Bag Size = Dia.156 x 2030L

Filter Bag Material = Nomex Felt

Filter Bag Quantity = 420 EA

4  Exhaust Fan
Type : Turbo Fan Motor Horse Power : 130KW x 4P x 3f x 380V

Air Flowrate = 750.00 . ./

Static Pressure = -450.00 mmH2O

Air Flowrate = 45,000.00 . ./ .

= 13.00 .

= 9.46 ./

Cal Air System Siampoong 20241001 pro/Duct Collector 
   

.344
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1  ( )

 

 

 

- , , 

2  
= 1.00

2.1  
Boots Hood  1.40 x 1.40 . = 1.96 . .

Capture Velocity (0.5-1.0) = 0.50 ./

Q = 0.97 . ./ -

2.2  
(12-15) = 12.00 ./

Q = 0.97 . ./ -

 = 0.08 . .

Dia  = 0.32 .

Dia  = 0.30 .

= 13.76 ./

3  Bag Filter
Type : Air-Jet Pulse Model No.: 3600-14-30

Air Flowrate = 0.97 . ./

= 58.33 . ./

Design Flowrate = 750.00 . ./   

100C

Pressure = 150 +/- 150 mmAq

Filter Area = 60.00 . .

Filter Velocity = 1.18 . ./ . .-

 ( )
     

Cal Air System Siampoong 20241001 pro/Duct Collector Dross
   

.344
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 ( )
     

Filter Bag Size = Dia.156 x 2025L

Filter Bag Material = Nomex Felt

Filter Bag Quantity = 77 EA

4  Exhaust Fan
Type : Turbo Fan Motor Horse Power : 400 V/ 3pH / 50Hz.

Air Flowrate = 58.33 . ./

Static Pressure = -450.00 mmH2O

Air Flowrate = 3,500.00 . ./ .

= 5.00 .

= 9.46 ./

Cal Air System Siampoong 20241001 pro/Duct Collector Dross
   

.344
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 ( )
1  ( )

  

 

 

- 

2  
= 2.00 tank

2.1  
Boots Hood  5.000 x 1.200 . = 6.00 . .

Capture Velocity, V (0.5-1.0) = 0.50 ./

Q=AV Q = 3.00 . ./ -

= 10,800.00 . ./ .-

2.2  
(2.5-10.0) = 12.00 ./

= 2.00

Q = 1.50 . ./ -

 = 0.13 . .

Dia  = 0.40 .

Dia  = 0.20 .

= 23.89 ./

2.3  
(2.5-10.0) = 5.00 ./

Q = 3.00 . ./ -

 = 0.60 . .

Dia  = 0.87 .

Dia  = 0.80 .

= 5.97 ./

 (  PK01,PK02)
     

Cal Air System Siampoong 20241001 pro/PK01 PK02 Wet Scrubber
   

.344
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 (  PK01,PK02)
     

3  Wet Scrubber
Type : Packed Tower

Air Flowrate = 3.00 . ./

= 10,800.00 . ./ .

Design Flowrate = 12,000.00 . ./ .

= 200.00 . ./

Dia. of Wet Scrubber = 2.30 .

H. of Wet Scrubber = 4.38 .

H. of Packed Media = 1.40 .

V pass = 0.80 ./

HRT = 5.45

Water Spray Rate (0.7-1.3) = 1.30 / . .

Water Spray = 0.26 . ./

Water Spray Pump = 1.167 . ./

= 2.000 . .

Dia = 0.70 .

Dia = 0.70 .

4  Exhaust Fan
Type : Turbo Fan Motor Horse Power : 15KW x 4P x 3f x 380V

Air Flowrate = 12,000.00 . ./ .

= 10.00 .

= 8.67 ./

Cal Air System Siampoong 20241001 pro/PK01 PK02 Wet Scrubber
   

.344
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 ( )
1  ( )

  

 

 

-  + 

2  
= 1.00

2.1  
Canopy Hood  1.600 x 0.900 . = 1.44 . .

Capture Velocity, V (0.5-1.0) = 1.00 ./

P = 5.00 .

D = 1.00 .

Q=1.4 PDV Q = 7.00 . ./ -

= 25,200.00 . ./ .-

2.2  
(2.5-10.0) = 10.00 ./

Q = 7.00 . ./ -

 = 0.70 . .

Dia  = 0.94 .

Dia  = 0.70 .

= 18.20 ./

3  Wet Scrubber
Type : Packed Tower

Air Flowrate = 7.00 . ./

= 25,200.00 . ./ .

Design Flowrate = 28,000.00 . ./ .

= 466.67 . ./

 (  PK03)
     

Cal Air System Siampoong 20241001 pro/PK03 Wet Scrubber
   

.344
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 (  PK03)
     

Dia. of Wet Scrubber = 2.00 .

H. of Wet Scrubber = 5.20 .

H. of Packed Media = 1.40 .

V pass = 2.48 ./

HRT = 2.10

Water Spray Rate (0.7-1.3) = 1.30

/ . .

Water Spray = 0.61 . ./

Water Spray Pump = 1.167 . ./

= 2.000 . .

Dia = 0.70 .

Dia = 0.70 .

4  Exhaust Fan
Type : Turbo Fan Motor Horse Power : 30KW x 4P x 3f x 380V

Air Flowrate = 28,000.00 . ./ .

= 10.00 .

= 20.22 ./

Cal Air System Siampoong 20241001 pro/PK03 Wet Scrubber
   

.344
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 ( )
1

  

 

 

-  + 

2  
= 2.00 tank.

2.1   1
Boots Hood  2.950 x 0.740 . = 2.18 . .

Capture Velocity, V (0.5-1.0) = 0.25 ./

Q=AV Q = 0.55 . ./ -

= 1,964.70 . ./ .-

2.2  
(2.5-10.0) = 12.00 ./

= 1.00

Q = 0.55 . ./ -

 = 0.05 . .

Dia  = 0.24 .

Dia  = 0.15 .

= 15.45 ./

2.3   2
Boots Hood  2.000 x 2.000 . = 4.00 . .

Capture Velocity, V (0.5-1.0) = 0.25 ./

Q=AV Q = 1.00 . ./ -

= 3,600.00 . ./ .-

     
 (  PK07)

Cal Air System Siampoong 20241001 pro/PK07 Wet Scrubber
   

.344
 -13  12/18



     
 (  PK07)

2.4  
(2.5-10.0) = 12.00 ./

= 1.00

Q = 1.00 . ./ -

 = 0.08 . .

Dia  = 0.33 .

Dia  = 0.20 .

= 15.92 ./

2.5  
(2.5-10.0) = 5.00 ./

Q = 1.55 . ./ -

 = 0.31 . .

Dia  = 0.63 .

Dia  = 0.67 .

= 4.39 ./

3  Wet Scrubber
Type : Spray Tower

Air Flowrate = 1.55 . ./

= 5,564.70 . ./ .

Design Flowrate = 12,000.00 . ./ .

= 200.00 . ./

Dia. of Wet Scrubber = 2.30 .

H. of Wet Scrubber = 4.38 .

= .

V pass = 0.80 ./

HRT = 5.45

Water Spray Rate = 3.75 / . .

Cal Air System Siampoong 20241001 pro/PK07 Wet Scrubber
   

.344
 -13  13/18



     
 (  PK07)

Water Spray = 0.75 . ./

Water Spray Pump = 1.667 . ./

= 2.000 . .

Dia = 0.67 .

Dia = 0.67 .

4  Exhaust Fan
Type : Turbo Fan Motor Horse Power : 15KW x 460V / 60 Hz.

Air Flowrate = 12,000.00 . ./ .

= 10.00 .

= 9.46 ./

Cal Air System Siampoong 20241001 pro/PK07 Wet Scrubber
   

.344
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 ( )
1  ( )

 

 

 

- 

2  
= 1.00 tank.

2.1  
Boots Hood  3.750 x 1.200 . = 4.50 . .

Capture Velocity, V (0.5-1.0) = 0.25 ./

Q=AV Q = 1.13 . ./ -

= 4,050.00 . ./ .-

2.2  
(2.5-10.0) = 12.00 ./

= 3.00

Q = 0.38 . ./ -

 = 0.03 . .

Dia  = 0.20 .

Dia  = 0.20 .

= 5.97 ./

2.3  
(2.5-10.0) = 5.00 ./

Q = 1.13 . ./ -

 = 0.23 . .

Dia  = 0.54 .

Dia  = 0.46 .

= 6.77 ./

     
 (  AP02)

Cal Air System Siampoong 20241001 pro/AP02 Wet Scrubber
   

.344
 -13  15/18



     
 (  AP02)

3  Wet Scrubber
Type : Packed Tower

Air Flowrate = 1.13 . ./

= 4,050.00 . ./ .

Design Flowrate = 4,800.00 . ./ .

= 80.00 . ./

Dia. of Wet Scrubber = 1.50 .

H. of Wet Scrubber = 4.30 .

H. of Packed Media = 1.40 .

V pass = 0.75 ./

HRT = 5.70

Water Spray Rate (0.7-1.3) = 1.30 / . .

Water Spray = 0.10 . ./

Water Spray Pump = 0.833 . ./

= 2.000 . .

Dia = 0.46 .

Dia = 0.46 .

4  Exhaust Fan
Type : Turbo Fan Motor Horse Power : 15KW x 4P x 3f x 380V

Air Flowrate = 4,800.00 . ./ .

= 12.00 .

= 8.03 ./

Cal Air System Siampoong 20241001 pro/AP02 Wet Scrubber
   

.344
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 (  SC-03)
1  (  )

 

 

 

- ,   

2  
= 1.00

2.1  
Boots Hood  3.00 x 2.00 . = 6.00 . .

Capture Velocity (0.5-1.0) = 0.64 ./

Q = 3.83 . ./ -

2.2  
(12-15) = 12.00 ./

Q = 3.83 . ./ -

 = 0.32 . .

Dia  = 0.64 .

Dia  = 0.55 .

= 16.14 ./

3  Bag Filter
Type : Air-Jet Pulse

Air Flowrate = 3.83 . ./

= 230.00 . ./

Design Flowrate = 300.00 . ./   100C

Pressure = 150 +/- 150 mmAq

Filter Area = 188.00 . .

Filter Velocity = 1.60 . ./ . .-

Filter Bag Size = Dia.170 x 1900L

Filter Bag Material = P.E.

Filter Bag Quantity = 126 EA

 (  SC-03)
     

Cal Air System Siampoong 20241008 SC03/Duct Collector SC03
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 (  SC-03)
     

4  Exhaust Fan
Type : Turbo Fan Motor Horse Power : 22KW x 4P x 380V x 50 Hz

Air Flowrate = 230.00 . ./

Static Pressure = 300.00 mmH2O

Air Flowrate = 13,800.00 . ./ .

= 5.00 .

= 15.59 ./

Cal Air System Siampoong 20241008 SC03/Duct Collector SC03
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1. Noise Monitoring) 

2. Hearing Monitoring) 

3.  

4.  

 

1. Noise Monitoring) 
1.1  

2550

  

1.2

 

1.3  

-   

-  

-  

-  

-  

1.4   

Third party  
 Sound level meter  

  
 

2. Hearing Monitoring) 
 

 

 Audiometric Testing)

500, 1000, 2000, 3000, 4000, 6000  Hz.  
 

  

2.4   

 -16  1/3



-

- 2 (4,000-8,000 
Hz)

- 3 (4,000-8,000 Hz)
500-2,000 Hz) 

- 4 500-2,000 Hz) 
4,000-8,000 Hz) 

1. 500-6000

Hz 25 dBA

2. 500-

000Hz  25 dBA ( PPE 

3. 4000-

8000 Hz >25 <45 dBA PPE 

4. 500-

3000Hz > 25dBA  

4000-6000 Hz > 45 dBA 

(NIHL) Sound proof 

room

PPE 

: 

2.5 

15 

base line) 
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3.

3.1

3.2

3.3

3.4

3.5

Ear plug Ear muff.

3.6

3.7

4.

-

-

-

-

-

-

-

-
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Prepared by: Approved by: Rev. No: 13 

Eff. Date: 06  2567 

Date: 06  2567 Date: 06  2567 Page 1 of 27 

 
Standard Operation Procedure  

 
Emergency Contingency Plan (ECP) 

Document No: SOP-SEO-04 
History of Changes 

Rev. No: Detail of Changes Eff. Date: Approved by: 
00 New Issue for ISO 14001 30/09/2005 EMR 
01 Revised on page 2,5 21/11/2005 EMR 
02 Revised on page 4 10/11/2006 EMR 

03 -
-    
-

1/10/2007 EMR 

04  6.21 20/11/2008 EMR 

05  all emergency situation  20/08/ 2010 EMR 

06

 8.1.3 
   

8.2.1
8.3.4  

20/11/2011 EMR 
 

07  9 1/12/2014 EMR 
 

08  oil leak accident 22/3/2017 EMR 

09   procedure 9.1  
 (Pandemic) 01/02/2018 EMR 

10  04/04/2019 EMR 

11  37.5 
 37.2 04/04/2019 EMR 

12  First aid 
 ED  9.2 03/11/2020 EMR 

13 .5  8 06/05/2024 EMR 
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1.   :  

 (Vulnerability and criticality assessment) 

2.  :  

   

3.    :
 (Emergency) 

3.1  (Accident)  

3.2  (Hazard)  

/

3.3  (Treats) 

3.4  (disaster) 

 (Emergency preparation)  

3.5

3.6

4.  : 

SOP-SEO-01-

SOP-PCO-04- BCP 

WIN-SEO-19-chemical management 

WIN-SEO-20-Gas management 

WIN-SEO-21-Persnonnel Accident 

. .2555

 

5.  

5.1.

5.2.   
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6.  

 
   

 1.  :

2.  :

3.  :  5 .
 

 4.  : 
5.  :  

 6.  : 
 

 
7.  

7.1. /  SOP-PCO-04 BCP 
7.2. .

, ,
7.3.

7.4.
7.5.  EMR ,

- /
-
-
-
-  Pandemic 
-
- X-ray

7.6.  1 
EMR/ Safety .

 
8.  (Emergency preparation)  

8.1.

8.1.1.  
-
-

8.2.

8.2.1.  (weekday)  emergency 
call (191)  (Fire alarm) 

8.2.2.   (Weekend .night shift) )  Foreman operation 
department  Security  emergency call (191) 
(Fire alarm) 

8.2.3.  SPM   :   safety (Emergency call) 
-    :  Safety manager   Tel.#243 
 -   :  Safety supervisor Tel.#244 

8.2.4.  (Emergency call as attachment No.3) 
-  SPM     :  Safety Manager, HR &GA Manager 
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 -  SPM       :  Safety Manager, HR &GA Manager 
 -  SPM   :  Safety Manager 

-  SPM  JWD   :  Safety Manager 

8.3.  ( ) Preventive action 

  
-  Emergency procedure of fire& explosion 
-  Chemical spill and control & Oil spill control 
- Gas leakage / Cylinder gas leak 
- Personal accident 
-
-  (Flood) 
-   X-ray 

-
-
-

-
/

-
/

-
-
-
- X-ray 

8.4.  (Inspection & Correction) 

1.Fire & explosion  1.1  2 
1.2 Fire pump  2 

1.3  1 
1.4  2 
1.5  Fire alarm system  4 
1.6  1 

1.7  1 

1.8  6 

2. Chemical spill 
and control & Oil 

2.1 Chemical container and storage  2 
2.2  (Chemical absorbance)   2 

2.3  2 
2.4  6 

3.Gas leakage 3.1  6 .  Mechanical 

3.2  6  Area 
3.3  1 
3.4  gas (main pipe)  5 

4. Personal 
accident

4.1 Emergency call  2 
4.2  (Emergency vehicle)  HR&GA 

5. 5.1 Temperature body checking  HR&GA / 

6. 5.1  /  1  HR&GA 

5.2  1  HR&GA 

5.3  1 
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5.4  1 

7. 6.  X-ray   3 

 
8.5.

8.5.1.
  -  038-490-000 
  - JWD 038-409242 ( )   

 -  038-490-482 

8.5.2.

 - /

-  JWD

8.5.3.

-
 (ED) 

-

 ( )

.
 

8.6.     (Responsibilities & Authorities) 
 
1) President /Plant manager - Coordinates releases of information to all stakeholders. 

- Management media requests 
- Develop and distribute key messages, holding statement and media 

releases

VPO -  Approval emergency situation preparedness simulation exercised and 
plans.

-

-

Chief of Safety Department -  VPO  President 

-  VPO 
-
-

-

-
-

Department Head -
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-

-

-

-

Head of Human resource and General 
affair 

- .

-  VPO /Safety 
department

-

-

 
 

9.  (Emergency response)  
 
9.1.   
 

 
 
 

/

(Disaster) 

Eng. / FM / Leader 

VPO

PD

Disaster Recovery Team 
PPC

1.
2.

Customer 

Sale Team 

/

(Crisis response) 
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9.2.   (Crisis Response organization)   
 

 
 

9.3.  

   

1. Top management  PD,VPO  ED
 HQ  

2. Emergency Director (ED) Safety Manager 
  On scene 

3. Supporting Manager(SM) Hr&Ga Mgr. -  ED                              
-  ED 
-  (( )
- -

4. Evacuate team PPC Mgr. 
SM 

5. First aid team 
Nurse and 
First aid team  /  ED 

6.
(On scene) 

Area manager   ED 

  6.1 Response team No.1 Area manger  1 
- -

  6.2  Response team No.2
support

Area manger  2 

1. Top 
management 

2. ED 

4. Evacuate team 
(All Manager) 

-Leader by PPC 
Manager 

3. Supporting
team 

(HR&GA team)  

7. Facilities team 
(Maintenance

Manager) 

6. Crisis Response 
team 

(Area Manager) 

6.1. Response team 1

6.2.Response Team 2    

3.1 Securities team 

5. First aid team 
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7. Facility  Maintenance 
Manager  ED 

8. Security -

 
 

10.  ( ) 
10.1. ED , ,

10.2.
10.2.1. EMR

10.2.2. EMR

10.3.
10.4.

5  7 
10.5.

1 - Accounting manager 
- Controller 
- PPC Manager 
- HR&GA Manger 
- Production Manager 
- Mechanical Manager 
- Safety Manager 
- Specialist (If need) 

2. - Production manager & team 
- Maintenance Manager  & team 
- HR&GA Manager  & team  
- Specialist 
- Outsource  (If need)  

  ( )
- Accounting manager 
- HR&GA Manger 
- Controller 

 - Maintenance Manager  
- Outsource (If need) 

 - HR&GA Manager 
-
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11.   
         

 
/

    
1.Fire & explosion  1.1 

1.2
1.3
1.4

1.5
 /

1.6
1.7

1.8
1.9

1.1
1.2 Fire pump
1.3
1.4
1.5 Fire alarm system 
1.6

1.7

1.8

1.9

1.10

1.11
 UN 

1.12

1.12
1.13  Emergency procedure of 

fire/explosion 
1.14

1.1 WI: Chemical 
management  

1.2 WI: gas 
management 

2. Chemical spill 
and control & Oil 

2.1
2.2 -
2.3 / / /
2.4 /
2.5 /

2.1
 Chemical container and 

storage
2.2

(Chemical absorbance) 

 (Acid absorbent)
2.3  oil absorbance & 

2.1 WI: Chemical 
management

3.Gas leakage 3.1 
3.2 -
3.3 /

3.4
3.5

 ( )

3.1
3.2
3.3

3.4  gas (main 
pipe)

3.1 WI NG 
management 

4. Personal 
accident

4.1
 / /

4.2 PPE 
4.3 Unsafe condition 
4.4 Unsafe action 

4.1 Emergency call 
4.2  (Emergency car) 
4.3  PPE 

4.4

4.1
 PPE 

4.2

5.
(Pandemic)

5.1

5.2

5.3

5.1

5.2

5.3
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/

    
5.4

 (
)

5.5.

(  37.2 
)

5.6

6. 6.1

6.2
 ( )

6.3

( )

6.1
/

6.2
6.3

-

7. 7.1 6.1 -

 

12.  :  

DRS-SEO-F-40 3  SE 

DRS-SEO-F-33 Accident report 3  SE 

13.  

10.1 Appendix 1 :  (Communication paths) 

10.2 Appendix 2 : Emergency procedure of fire& explosion 

10.3 Appendix 3 : Chemical spill and control 

10.4 Appendix 4 : Gas leakage 

10.5 Appendix 5 : Personal accident 

10.6 Appendix 6 :  (Pandemic) 

10.7  Appendix 7 :  (Flood)  

10.8 Appendix 8 : X-ray 

10.9 Appendix 9 : 
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Appendix 1:  (Communication paths) 
 

 
 

 
 

 / 

 management  

 management  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Security / Witness 

Safety Manager 

HR&GA manager 

Crisis response team 
(Area Manager) 

VPO PD 

All Manager 

First aid team 

Facility team  
(Maintenance)

Security Team 

Response Team (1,2,3) 

Evacuate (If) 

Out site  

Out site  

First aid team 
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Appendix 2 :  (Emergency responds of fire/explosion)  
 

 

-
-  fire pump  

 (Fire / 
Explode)  

 

Pre plan / Level 1                       
(Self –organize fire brigade)  

Level 2 

     ED & 

 

 

 1 
-

/

 2 
-

 1 

-
-
-

-

 

(HR&Ga)
Facilities team 
(Maintenance)

 Evacuate   
( ) 

 Safety

Emergency procedure of fire& explosion

         
( )

First aid team 
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Appendix 3  :  (Emergency responds of Chemical spill)

-
-  fire pump  

 

Pre plan / Level 1                       
(Self –organize fire brigade)  

Level 2 

     ED & 

 

 

 1 

 2 

-
-
-

-

 

(HR&Ga)
Facilities team 
(Maintenance)

 Evacuate   
( ) 

 Safety

Emergency procedure of Chemical

         
( )

First aid team 
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Appendix 4   (Emergency responds of gas leakage) 

 

-
-  fire pump  

 

Pre plan / Level 1                       
(Self –organize fire brigade)  

Level 2 

     ED & 

 

 

 1 

 2 

-
-
-

-

 

(HR&Ga)
Facilities team 
(Maintenance)

 Evacuate   
( ) 

 Safety

Emergency procedure of gas

         
( )

First aid team 
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Appendix 5 : Personal accident/Illness  

 

 

 

Appendix 6:  (Pandemic)  
 
1. 
-

 (WHO)  3 
    - 
    - 
    - 

2.  
1.  (Sporadic disease)  1-2 
2.  (Endemic disease) 
3.  (Epidemic disease) 
4.  (Pandemic disease)  ( )

 2 

Witness 
Inform to security  

Foreman Evaluated 
Severity of injury

Emergency Vehicle + Foreman 

Treatment at standard Hospital  

Not Serious injury

Hospital (Phayathai or Somdej na 
sriracha ,etc)  

Serious Accident

Treatment By Specialist 

Case II. Personal Accident Procedure (Weekend & Night)

Call to HR&GA

Call to area manager
Call t to Safety Department

Security open main gate

Call to HR&GA  

Consult with Nurse & Safety by call

Accident investigation & report

Personal accident report to Department 
of labor protection and welfare  

Witness  

Treatment at first aid room 

Not Serious Injury 

Serious Injury 

Treatment By Specialist

Accident investigation & 
report

- Safety report to VPO by verbal, 
- HR&GA report to PD

Case I. Personal Accident Procedure (Weekday) 

Nurse Evaluation

Not Serious Injure  

Serious Injure  

First aid room   

Evaluation Emergency Vehicle +Nurse   

Emergency Vehicle + Nurse   Hospital

-  Area mgr. 
- safety department

Personal accident report to Department 
of labor protection and welfare  

Standard Hospital 
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 6 
 

 1 

 2 

 3   
 4  (

)
 5 

 4 

 6 
 

3.  (Event-based surveillance)  
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4.  
 

    

-
WHO
-

(Surveillance and 
Rapid Response 
Team: SRRT) 

-
  (International 

Health regulations 
:IHR)
-

 (PHEIC) 

-
 (Surveillance

and Rapid Response 
Team: SRRT) 

-

-

(Surveillance and 
Rapid Response Team:
SRRT)

-  2009 

   

(Outbreak control) 

(Source control)
(Risk group control) 

(Event based surveillance)

(Surveillance)
(Verify)

Yes

No

-  (
)

-

-

-
-
-
-
-

- /

-
(Inflection)  

Preventive countermeasure 

 (Surveillance) 
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Appendix 7 :         
            

        (Flood)   

              

         

 3    
-

    
-    
-

 
       

 
   

1.   
      1.1  (  17 .)  

1.2  2 

2.  2   
2.1  80-90 ./ .                                                 

(  114-129 . ./ )
2.2  120 ./ .

(  172 . ./ )

   =  0.278 CIA 
=  0.278 x  x  ( ./ .) x 

 ( . )
 (Remark)  163 . /    

      118 . /
 
3.   

1.  24 
1.1.       
1.2.
1.3.   Gusco 
1.4.   Gusco 

2.  ( )
2.1.
2.2.   web site 
2.3.
2.4.

3.
3.1.  12  2 

3.2.  2,000  (  WWT )
3.3.
3.4.
3.5.
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3.6.
3.7.
3.8.  6 -
3.9.  SMS  

 
 

1.  
  1  Siam poongsan .  SVP,  Safety manager 
  2 .
  3 .

2.   
 1  ( )
 2   ( )
 3

 1  ( )   
 1. 

     
 

1.

(
)

1.1 .

 (
)

HR&GA 
-Security

(  MSN)  

1.2
 / 

HR&GA Dept. 

(SC01)

1.3 HR&GA Dept.    
 ( )

1.4 Safety dept. 

 * 
(  1) 

 2000 

 4 
,

Hot rolling, Cold 
rolling ,Slitting

1.5 Submersible 
pump ( )

Safety dept.      4 
(  2 

 ,WWT 2 )

-

1.6 Safety dept. 
/

http://www.tmd.go.th
/region.php?ReginID
=4

Safety

( )
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http://www.tmd2.go.t
h/radar/sttahip.php

1.7    
-

web

Safety dept. 
-

http://www.navy.mi.t
h/hydro/services2010.
htm

Safety

( )

1.8 Safety dept. 

http://www.ndwc.go.t
h.

Safety

( )

 (
)

2.1
Internal Center 
(safety)

 / . - Internal Center 
(safety)

-

2.2
-

-
 1: 

 2: 

 3 : 

-

2.3 VPO
+Prod Mgr. 
+Safety Mgr.  

-

2.4 -
2

-

2.5 VPO
+Prod Mgr. 
+Safety Mgr. 
+HR&GA Mgr 
+Accounting
Mgr.

-

-
 (

)

-

2.6

 (
)

HR&GA Mgr - -
 (

)
-

-

( )

3.1

 /

HR&GA Mgr. - -

3.2
Controller
HR&GA 
PPC 

-
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Prod mgr

Safety
3.3 Accounting

Controller
HR&GA 
PPC 

-  ( ) - 

3.4  Prod 
Mgr.

3.5
Maintenance 
Mgr.

3.6
Acct Mgr. 
HR&GA Mgr. 

   

3.7 HR&GA Mgr. -

-

-

-

3.8
 / 

HR&GA Mgr. - 

 

-

-  ( ,  ,  )
 / 

- ,
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Attachment No. 1         

 11 -17 .

 (TR room)   1 

    
 1
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Attachment  No. 2     

   (Size L50 x w35 x t10 cm) 

  50 .

1. Transformer Room  MC#9 5.00 17.00 100  - 

2. M&C Electric door Door 1 5.50 19.00 60 Closed the door 

3. M&C Electric door Door 2 3.40 12.00 40 
Closed the door 

4. M&C Electric door Door 3 3.50 12.00 40 
Closed the door 

5. M&C Electric door Door 4 6.00 20.00 60 
Closed the door 

6. M& Cdoor Gate 1 8.50 29.00 60 
Closed the door 

7. M&C door Lining 5.00 17.00 60 
Closed the door 

8.M&C door Smoking area 5.00 17.00 60 
Closed the door 

9. Hot rolling   MC #9 2.90 10.00 60 
Closed the door 

10. Hot rolling  SC01 1.00 4.00 20 
Closed the door 

11. Hot rolling TR,MC#12 5.00 17.00 100 
-

12. Hot rolling MC#12 1.00 4.00 20 
Closed the door 

13. Cold rolling  TR,MC #15 5.00 17.00 100  - 

14. Cold rolling MC#18 1.00 4.00 20 
Closed the door 

15. Cold rolling #22 5.00 17.00 100  - 

16. Slitting  MC#25 1.00 4.00 20  Closed the door  

Total sand bag quantity 920  

 50 .  10 .  30 .  9                                 

(  50 .  18 )         
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Appendix 8: X-Ray 
(Electromagnetic wave)  12.4 eV 

 (Ionizing radiation)

 (x-ray)  

 DNA 

   3     

1.  (Time) :

2.  (DISTANCE) : 

    
    

3. (SHIELDING) :

 (SHIELDING)    

  

                                                  1 

 

  3 
1.
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 2.  

 3.     
      /

 
 

1.
a.  RSO 
b.  1 

2.
3.
4.

a.

b.
 

  
 
 

  XRF

   
 

1.
 (RSO)

 RSO  (OAP, .)  24 
 10900  

             (662) 5795230, 5790138-9, 5790547, 5620086, 5620091  
                    (662) 5613013

2.  XRF ( )

3. . -

 -  
 - 

4.
5.

6.  ( )
7.

 RSO ( )
8.
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9.

Appendix 9:   (Contact name list)  
  

1 . 49/19  5 . .
.  20230 

Tel: 038-490942-5,038-490949 
Fax: 038-490940, 038-490948 

2 618
 10400 

Tel: 02-2072700 
Fax:02-2530561

3  99  10 . . .
20230 

Tel: 038-490941 038-490949 
038400808-19 

4 97/125  1 . . .
20000 

Tel: 038-274124 

5

.

222  3 . . .
20000 

Tel: 038-398268, 038-467034-35 
038-467346 038-455178 
chonburi.org@mnre.go.th  

6
.

18/1 7, . . .
 20110 

Tel: 038-323665, 038-311305, 0 38-
327493-4

7
 2 .

145  1 . . .
 20000 

Tel: 038-273713-4 
Fax: 038-203615 

8 0-3849-0199  0-3849-0554 Tel: #444,061-1919292, 038-490199  
038-401-111

9  Tel: 038-400801, 038-400100 

10 98 .10 . . .
20230

Tel: 038-490555  
Fax: 038-490557 

11  77, 
 20110 

Tel: 038-311111,038-313555,086  

12  2 331-
 11/1  4 . .

.   20110  

Tel: 038-347199 

13  203 - . .
.  20260 

Tel: 038-221800-1,038-2519191 

14 290 . . . .
 20110 

Tel:038-3202000,038-772971-7 

15  Tel:1669  038-197197 

16 107  10 . . .
.  20230.  

Tel: 033-009-800. Emergency: 033-
009-888

17
 1 

 59  8 . .
.  20000 

Tel: 038-274-397,038-274399 038-
274-390-5  5102-5,5199 

18  17 
 555 .

 10900 

Tel: 02-5372000  5048

19 B.Grimm Power 
(Leamchabang 1) 
( )

205/7  3 . . .
.  20230 

Tel: 038-493474 
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SIAM POONGSAN METAL COMPANY LIMITE 

20 75/6 ,
 6, 

, 10400

 1554   
Tel: 02-2024225-7, 02-2024235-6 
Fax: 02-2024089, 02-2024233 

21 92  7 
 10400 

 1650 
Tel: 02-982-4047 089-967 1131 

22  Tel: 089-9671131 

23 75/6 .  6 
 10400 

Tel: 02-202-4000, 4014  
Fax: 02-354-3390 

24  . .
.  20230  

Tel: 038-490000 
Fax: 038-490149 

25  JWD 122  3 . . .
20230 

Tel: 038-409242  038-404700 
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1.

  (Brass Sheet & 
Strip)  (Coin Blank & Case Cups) 

 
 ( .)  

  
 30 .   

 

     
 (Main Fire Pump)  Jocky Pump 

   Headloss  
 

 

1.  2 1/2” 
2.  3/4”

  30
    

Jocky Pump  

2.
2.1  

    = 2  
  (  .) = 500 gpm 
   = 250 gpm 

  2  = 750 gpm 
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2.2  
    = 16  

  ( ) = 26 gpm 
  16  = 416 gpm 

 2  +  16  = 750 gpm + 416 gpm 
= 1,166 gpm 
= 264.79 m3/hr 

 ( ) 
   = 1.2  

= 1,166 gpm x 1.2 
  = 1,399.2 gpm (317.75 m3/hr) 

  .   = 60  
2.3  

 
  = 1,166.00 gpm 

 = 30.00  
  = 34,980.00 gallon 

= 132.39 . . 
    10 . x  10 . x  4 . 

 400 . .  
  =           400 . . / 264.79 . ./ . 

= 1.51 .  OK 
.  30  

3.   
3.1   (  23) 

 1  = 250 gpm 

  2 1/2” = 4.77 ./  
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 Friction loss = 10 ./100 . 

 2  +  16  ( ) = 1,166 gpm 

  8”  2  = 1.17 ./  
 Friction loss = 3 ./100 . 

   12” = 1 ./  

 Friction loss = 2 ./100 . 

 Friction loss  ( ) 

 12”  33.67  => Loss = 0.67 . 

 8”   437.80  => Loss = 13.13 . 

 2 1/2”  6.5  => Loss  = 0.65 . 

  = 14.45 . 

  .  = 60 . 

  = 74.45 . 

= 7.44 kg/cm2          OK 

3.2  
  +  8  = 208 gpm 

  2 ½” (8 ) = 3.97 ./  
 Friction loss = 9 ./100 . 

  2   +  16  = 1,166 gpm 
   8” = 1.17 ./  

 Friction loss = 3 ./100 . 

   12” = 1 ./  

 Friction loss = 2 ./100 . 
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 Friction loss  ( ) 

 12”  33.67  => Loss = 0.67 . 

 8”  441.23  => Loss = 13.23 . 

 2 1/2” 15.60  => Loss = 1.4 . 

 = 24.3 . 

  .  = 60 . 

  = 84.3 .   OK 

4.  (FP)  Jocky Pump (JP)

4.1  

-  = 1,399.2 gpm 
-  = 8.43 kg/cm2 

     (Main Fire Pump) 

-   1,500 gpm > 1,399.2 gpm OK 
-  10 kg/cm2 > 8.43 kg/cm2 OK 
-  75 HP  

4.2  (Jocky Pump) 

     

-   4 m3/hr 
-  140 m. 
-  3 kW 
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The Peerless Pump Fire Pump Units, Systems, 
and Housed Packaged Systems
Thousands of Peerless Pump installations (UL, ULC or FM approved) 

deliver superior fire protection to facilities worldwide. For over 

eighty years Peerless Pump has been offering complete service, from 

engineering assistance to in-house fabrication to field start-up. 

Products are designed from a broad selection of pumps, drives, 

controls, baseplates and accessories. Pump choices include horizontal, 

in-line and end suction centrifugal fire pumps as well as vertical 

turbines.

Applications
Applications vary from small, basic electric motor units to diesel 

engine driven, enclosed, packaged systems.  Standard units are 

designed to handle fresh water, but special materials are available 

for sea water applications.  

Features
State of the art engineered systems arrive ready to install. Pump, 

driver and controller are mounted on a common base. All engineered 

systems have complete, interconnected wiring. Preconstruction 

eliminates costly, complex installation problems. In-house fabrication 

gives Peerless Pump the ability to customize a system and assume 

complete unit responsibility, which means the customer has only 

one supplier to contact if there are questions. Peerless Pump has an 

extensive distribution system providing worldwide technical and 

commercial support with qualified personnel in most major U.S. and 

international cities. 

Both horizontal and vertical models provide capabilities to 5,000 

gpm.  End suction models deliver capacities to 1,500 gpm.  In-line 

units can produce 1500 gpm.  Head ranges from 92 ft to 1,176 ft 

with as much as 640 psi. Pumps are powered with electric motors or 

diesel engines. Standard fire pumps are cast iron with bronze fittings. 

Peerless  furnishes fittings and accessories recommended by the NFPA 

as published in their current edition pamphlet 20.  

Quality Engineering
Peerless Pump designs tough, versatile products to meet your 

pumping needs. The fire pump units, systems, and enclosed 

packaged systems offer variety, durability, standardized options and 

configurations unequalled in the industry. Please contact your local 

authorized Peerless Pump sales office to find out more about our fire 

pump options and prices.

Fire Pumps

Horizontal Split-Case,
Vertical Turbine, In-Line 
and End Suction Pumps

When Reliability Matters  -  Trust Peerless

 -20  18/67
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NOTE: For detailed information on 

selection, performance ratings, and 

dimensions of Peerless fire pump 

products and systems refer to your 

local Peerless Pump representative.

Fire Pump Units & Packaged Systems
Electric Motor Drive and Diesel Engine Drive fire pumps can be 

furnished for any combination of pumps, drives, controls and 

accessories for listed and approved and non-listed fire service 

applications. Packaged units and systems lower fire pump 

installation costs and offer these advantages:

Pump, driver, and controller are mounted on a common base.

Common baseplate unit eliminates the need for 

separate mounting surfaces.

Common unit minimizes the need for interconnecting wiring

and assembly.

Equipment arrives in a consolidated shipment, allowing 

faster and simplified installation and handling.

Custom designed system, including accessories, fittings, 

and layouts available 

to meet the customer’s 

specifications.

In-house engineering 

and design expertise 

to ensure design 

requirements are 

realized.

Fire Protection
You have decided to reduce the risk of fire damage to your facility 

by installing a UL, ULC listed and/or FM approved fire pump system. 

Your next decision is which system 

to purchase.

Manufactured by an industry leader, the Peerless fire pump range 

is proven in thousands of installations worldwide. These highly 

engineered fire systems are unrivaled in the industry. 

Providing Pumping Solutions to the Global 
Commercial / Fire Market,
Peerless Can Fulfill Your Requirements:

Recognized leader in the fire pump industry

Thousands of installations of all sizes and types

Represented by fully qualified personnel in most 

major U.S. and international cities

Complete in-house fabrication capabilities

Mechanical-run test capabilities

Horizontal models for capacities to 5,000 gpm

Vertical models for capacities to 5,000 gpm

In-line models for capacities to 1500 gpm

End suction models for capacities to 1,500 gpm

Drives: electric motor or diesel engine

Basic units, packaged systems, and engineered houses

Housed Fire Pump Packaged Systems
Peerless Pump houses are designed and manufactured to high 

standards of quality in materials, construction, and workmanship. 

All enclosed fire pump packaged systems offer the following 

advantages:

Accurate Predetermined Cost

Complete Unit Responsibility

State of the Art Designs

Value Added Services

Worldwide Technical Support

BSI Certified - ISO 9001:2008 Manufacturing Facilities

Underwriters Laboratories (UL) Listing

Factory Mutual (FM)

NFPA-20, NFPA-70 & NEC

ABS Certification

Factory Testing

Hydrostatic Testing

String Testing

Mag Testing

Single Source Service and Warranty

Third party ETL listing

Fast Track Project Management & Delivery

The PES Advantage:
Peerless Engineered Systems (PES) has the capability to design 

and build a system to meet your customized needs. We will review 

your requirements and design a system that is right for you. If you 

are looking for simple solutions to complex problems, PES has the 

answer. Let us build your 

Packaged System so you 

can focus on the 

rest of your project. 

Electric Motor
Drive Unit

Diesel Engine 
Drive Unit
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Horizontal Fire
Pumps, UL Listed,
ULC Listed and FM

Approved

In-Line Fire Pumps,
UL and ULC Listed

End Suction Fire
Pumps, UL Listed
and FM Approved

Vertical Fire Pumps
UL Listed, ULC
Listed and FM

Approved

Horizontal centrifugal pumps
with appropriate fittings for
providing water supply to fire
protection systems in
buildings, plants and yards.
Types AF, ADF, AEF, TUF,
TUTF.

250 to 5,000 gpm
(57 to 1,136 m3/hr)

92 to 630 feet
(28 to 192 meters)

Up to 640 psi
(45 kg/cm2,  4,414 kPa)

Up to 800 hp (597 kW)

Horizontal electric motors,
and diesel engines

Water.

Ambient within the limits for
satisfactory equipment
operation.

Cast iron, bronze fitted as
standard. Optional materials
available for sea water
applications.

Compact in-line centrifugal
fire pumps with appropriate
fittings for providing water
supply to fire protection
systems in buildings, plants
and yards. Type PVF.

50 to 1,500 gpm
(11 to 114 m3/hr)

Up to 406 feet
(123 meters)

Up to 175 psi
(12 kg/cm2,  1,207 kPa)

Up to 125 hp (93 kW)

Vertical close coupled
electric motors

Water.

Ambient within the limits for
satisfactory equipment
operation.

Cast iron, bronze fitted.

End suction centrifugal fire
pumps with appropriate
fittings for providing water
supply to fire protection
systems in buildings, plants
and yards. Type UNF.

Up to 1,500 gpm
(114 m3/hr)

Up to 340 feet
(104 meters)

Up to 147 psi
(10 kg/cm2,  1,014 kPa) (35.15 kg/cm2,  3,515 kPa)

Up to 75 hp (56 kW)

Horizontal electric motors
and diesel engines

Water.

Ambient within the limits for
satisfactory equipment
operation.

Cast iron, bronze fitted.

Vertical turbine pumps with
appropriate fittings for
providing water supply to fire
protection systems in
buildings, plants and yards.

250 to 5,000 gpm
(57 to 1,136 m3/hr)

92 to 1,176 feet
(28 to 359 meters)

Up to 500 psi

Up to 600 hp (448 kW)

Vertical electric motors and
diesel engines with right
angle gears

Water.

Up to 115°F (46°C)

Cast iron, bronze fitted as
standard. Optional materials
available for sea water
applications.

Type

Capacities

Head

Pressure

Horsepower

Drives

Liquids
Pumped

Temperature

Materials of
Construction
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Approved
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End Suction Fire

Up to 1,500 gpm

p p
(10 kg/cm2,  1,014 kPa)



Peerless Horizontal Fire Pumps

Gauge Protector
(some high pressure
applications)

TO
WASTE

Casing
Relief Valve

TO WASTE
(with back pressure)

FROM
WATER
SUPPLY

Horizontal
Steam Turbine Elbow

Discharge Gauge

Compound Type
Suction Gauge

Horizontal Electric Motor

Relief Valve

TO
WASTE

OR
SUPPLY

TEST LINE PIPE AND FITTINGS

Tee

TO
HOSE

Elbow

TO
SYSTEM

TO
WASTE

Outside Hose Valve Head
(number of hose valves is variable)Drain Valve

B
ui

ld
in

g

Valve

Eccentric Suction ReducerValve

Automatic Air
Release Valve

Diesel Engine Concentric Discharge Increaser
(when discharge tee not used)

Check Valve Tee

Tee

Enclosed
Cone (flanged)

Nipple

Flow Meter

Valve

Valve Valve

Hose
Valve

Hose Valve Cap & Chain

Vertical
Electric
Motor

DISCHARGE
ASSEMBLY

Discharge
Gauge

Tee

Concentric Discharge Increaser
(when discharge tee not used)

Check Valve Tee

Relief Valve

Enclosed
Cone

(flanged)

TO WASTE
(with back pressure)

Valve

TEST LINE PIPE AND FITTINGS

Valve

Drain Valve

B
ui

ld
in

g

Hose
Valve

Nipple

Outside Hose Valve Head
(number of hose valves is variable)

Hose Valve
Cap & Chain

Automatic Air Release Valve
(fittings and flange for engine

or steam turbine drive)

Right
Angle
Gear

Water Level Testing Device
Extend to Strainer

(well installation only)

Column
(threaded or

flanged)

Bell Suction

Basket Strainer (sump installation) FROM
WATER SUPPLY

TO
WASTE

Tee

Tee

Elbow

Intermediate Bowls

Discharge Bowl
(threaded or flanged)

Peerless Vertical Fire Pumps

Horizontal
Steam Turbine

Diesel Engine

ValveFlow MeterValve

TO
WASTE

OR
SUPPLY

TO
HOSE

TO
SYSTEM

Brochure B-1500 - This brochure’s contents subject to change without notice.       Copyright © 2012 Peerless Pump Company

Peerless Pump - 2005 Dr Martin Luther King Jr Street, Indianapolis, IN  46202 
Ph: (317) 925-9661 fax: (317) 924-7388 www.peerlesspump.com

Unequaled  I  Unrivaled  I  PerformanceI I

Horizontal Split-Case, Vertical Turbine, In-Line and End Suction Pumps

Fire Pumps

Accessories
To meet the rigorous requirements of the NFPA 20 standards, certain accessories are required for all fire pump installations. They will vary, however, 

to fit the needs of each individual installation and the requirements of the local authority having jurisdiction. Peerless Pump provides a wide range 

of fire pump fittings which include: concentric discharge increaser, casing relief valve, eccentric suction reducer, increasing discharge tee, overflow 

cone, hose valve head, hose valves, hose valve caps and chains, suction and discharge gauges, relief valve, automatic air release valve, flow meter, 

and ball drip valve. No matter what the requirements, Peerless Pump has a complete line of accessories available and can satisfy the requirements 

of each installation.

The charts below graphically illustrate the many accessories as well as the optional drives that are available with all Peerless fire pumps and  

packaged systems.
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PRESSURE RELIEF / SUSTAINING

116 (Globe) / 1116 (Angle)
PRESSURE RELIEF / SUSTAINING

Installed on a by-pass line, mainline pressure is accurately controlled
by relief of excess pressure. Installed in a mainline it prevents
upstream pressure from dropping below a preset minimum.

NOTE:
Adjustment range:
Standard: 20-200 psig

Optional: 0-30 psig
100-300 psig

Additional relief/sustaining
functions:

- 116FM/1116FM
(U.L. listed/F.M. approved for fire
pump relief service)

- 116-5 Pressure Sustaining /Check
- 116-25 Differential Pressure

Sustaining
- 116-24 Differential Pressure

Sustaining / Check
116 RELIEF
QUICK SIZING: Valve size one or two sizes smaller than main line.
Points to consider:
– Refer to Engineering Data - Flow Capacity Chart.
– If valve size required is smaller than line size, consider ACV 6116.

Consult Watts ACV representative/factory.

116 SUSTAINING
QUICK SIZING: Valve size same as line.
Points to consider:
– Refer to Engineering Data - Flow Capacity

Chart Pressure drop at required flow
– Refer to Engineering Data - Pressure Drop Chart

VALVE FUNCTION
– Maintain constant upstream pressure (inlet to valve) by relieving excess pressure
COMPONENTS 1. Main Valve

2. Sustaining Control
3. Adj. Closing Speed

ACCESSORIES
Located as indicated ❏ X - Isolation Cocks ❏ FC - Flo-Clean Strainer
Included as marked ❏ Y - Y Strainer ❏ L - Limit Switch

❏ P - Position Indicator ❏ AOS - Adj. Opening Speed

VALVE SIZE – INCHES 1 1/4 1 1/2 2 2 1/2 3 4 6 8 10 12 14 16

MAXIMUM CONTINUOUS 93 125 208 300 460 800 1800 3100 4900 7000 8500 11000
FLOW RATE GPM (WATER)

MAXIMUM INTERMITTENT 210 280 460 650 1000 1800 4000 7000 11000 16000 19000 25000
FLOW RATE GPM (WATER)

Flow Direction Shown: Under the Seat

 Fire Pump Systems
FIRE PUMP FITTINGS
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PRESSURE RELIEF 



 Fire Pump Systems
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Notess::  Dimensions are not used for construction purposes unless certified. 
Data subject to change without notice. 

DWG# DATE:

All dimensions are in inches (mm) 

REV:

24 VOLT
DUAL BATTERY SYSTEM

LEAD - ACID TYPE 

12 VOLT
DUAL BATTERY SYSTEM

LEAD - ACID TYPE 

Notes:
1. All Cables AWG # 2/0 x 5' - 0" long

2. Shipping Weight 
   12 V System Dry:   140 lbs. (64 kg) 
   24 V System Dry:   270 lbs. (123 kg) 

3. Acid Shipped Separately
20 Litres / 2 batteries:   58 lbs. (26 kg) as per NFPA-20 Section 11.2.5.2.2

4. Acid not supplied when shipped by ocean freight & air freight

12.50 
(317) 

40.25
(1023) 

21.50
(546) 

21.50 
(546) 

12.50
(317) 

19.50 
(495) 

TO GROUND 

TO ENGINE 
STARTER 

TO GROUND 

 Fire Pump Systems

Battery System 

FIRE PUMP FITTINGS
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18 

80 x 100 x 30 

1.5" x 30 

1.5" 

1.5" 

2.5" 2.5"

10 

FIRE HOSE RACK 
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Reliable Automatic Sprinkler Co., Inc., 103 Fairview Park Drive, Elmsford, New York 10523

B
ulletin 136 R

ev. U

Bulletin 136 Rev. U

Model F1FR LO
K8.0 (115 metric)
Quick Response
Sprinklers

Model F1FR LO Sprinkler Types
Standard Spray Upright
Standard Spray Pendent
Conventional

Model F1FR LO Recessed Sprinkler Types
Recessed Standard Spray Pendent

For Model F1FR ½” K 5.6 (80), 4.2 (60) & 2.8 (40) Sprin-
kler Types refer to Bulletin 014 for technical specifica-
tions and approvals.

Listings & Approvals
1. Listed by Underwriters  Laboratories, Inc. (UL)
2. Listed by Underwriters’ Laboratories of Canada (ULC)
3. Factory Mutual Approvals (FM)
4. Loss Prevention Council (LPCB, UK)
5. Verband der Schadenversicherer Gmbh
6. EC Certificate: 1438-CPD-0049 (R3612)

  1438-CPD-0048 (R3622)
  1438-CPD-0047 (R3672)

UL Listing Category 
Sprinklers, Automatic & Open
Quick Response Sprinkler

ULGuide Number
VNIV 

Product Description
Reliable Models F1FR LO and F1FR LO Recessed Sprin-

klers are quick response sprinklers which combine the du-
rability of a standard sprinkler with the attractive low profile 
of a decorative sprinkler.

The Models F1FR LO and F1FR LO Recessed automatic 
sprinklers utilize a 3.0 mm frangible glass bulb. These sprin-
klers have demonstrated response times in laboratory tests 
which are five to ten times faster than standard response 
sprinklers. This quick response enables the Model F1FR LO 
and F1FR LO Recessed sprinklers to apply water to a fire 
much faster than standard sprinklers of the same tempera-
ture rating.

The glass bulb consists of an accurately controlled amount 
of special fluid hermetically sealed inside a precisely man-
ufactured glass capsule. This glass bulb is specially con-
structed to provide fast thermal response. The balance of 
parts are made of brass, copper and beryllium nickel.

At normal temperatures, the glass bulb contains the fluid 
in both the liquid and vapor phases. The vapor phase can 
be seen as a small bubble. As heat is applied, the liquid 
expands, forcing the bubble smaller and smaller as the liq-
uid pressure increases. Continued heating forces the liquid 

Upright

The temperature rating of the sprinkler is identified by the 
color of the glass bulb.

Application
Quick response sprinklers are used in fixed fire protec-

tion systems: Wet, Dry, Deluge or Preaction. Care must be 
exercised that the orifice size, temperature rating, deflector 
style and sprinkler type are in accordance with the latest 
published standards of the National Fire Protection Asso-
ciation or the approving Authority Having Jurisdiction. Quick 
response sprinklers are intended for installation as specified 
in NFPA 13, FM Global Loss Prevention Data Sheet 2-8N or 
other applicable standards. Quick response sprinklers and 
standard response sprinklers should not be intermixed.

Installation
Quick response sprinklers are intended for installation 

as specified in NFPA 13, FM Global Loss Prevention Data 
Sheet 2-8N or other applicable standards.  Quick response 
sprinklers and standard response sprinklers should not be 
intermixed.

The Model F1FR LO Recessed Quick Response Sprin-
klers are to be installed as shown. The Model F1 or F2 Es-
cutcheons illustrated are the only recessed escutcheons to 
be used with the Model F1FR LO Sprinklers.  The use of 
any other recessed escutcheon will void all approvals and 
negate all warranties.

Pendent

Conventional Recessed Pendent
(Model FP Shown)

to push out against the bulb, causing the glass to shatter, 
opening the waterway and allowing the deflector to distrib-
ute the discharging water.
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Technical data:

Models Response
Orientation

Nominal 
K-Factor

Thread
Size

Max.
Working
Pressure

Min.
Working
Pressure

Temperature
Rating

Finish

F1FR LO
Quick

Response

Upright
Pendent

Conventional

K 8.0
(115 metric)

¾” NPT
or

ISO7-1R¾
175 psi (1) 7 psi

See
 “Temperature 
Ratings” Table

See
“Finish 
Table”

Material Data:
Frame Load Screw Cup Washer Bulb

DZR Brass
QM Brass

CDA Alloy 510
CDA Alloy 210, 220, 314, 316, 360

or
CDA Alloy 544

CDA Alloy 314
or

CDA Alloy 353  

Nickel Alloy 440 or Alloy 360
coated with PTFE Adhesive Tape

Glass

See “Installation Data” tables for additional information on each sprinkler model.

(1) Model F1FR LO Pendent, Recessed Pendent, and Upright sprinklers (SIN R3612 and R3622) are cULus Listed for 
   250 psi (17 bar).

2.
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3.

Model F1FR LO Quick Response Upright, Pendent & Conventional Sprinklers
Installation Wrench: Model D Sprinkler Wrench or Model W2 Sprinkler Wrench
Installation Data: 

Sprinkler Type
Nominal
K-Factor Sprinkler 

Height
Approval

Organization

Sprinkler

Numbers (SIN)
US Metric SSU SSP

17/32” (20mm) Large Orifice with ¾” NPT (R3/4) Thread 8.0 115 2.3” (58mm) 1,2,3,4,5,6 R3622(1)(2)(3) R3612(2)(3)

Conventional-Install in Upright or Pendent Position
20mm Large Orifice with ¾” NPT (R3/4) Thread 8.0 115 58mm 4 R3672

(1) Polyester coated upright UL and ULC listed corrosion resistant R3622.
(2) FM Approved for polyester coated sprinkler. R3622, R3612.
(3) Electroless Nickel PTFE Plated  - cULus listed Corrosion Resistant  

Upright Pendent Conventional

Model F1FR LO Quick Response Recessed Pendent Sprinkler(1)

Installation Wrench: Model GFR2 Sprinkler Wrench
Installation Data: 

Thread Size “T”
Nominal
K-Factor Sprinkler

Height

Approval(1)

Organization
Sprinkler

Numbers (SIN)US Metric F1 F2 FP
17/32” (20mm) ¾” NPT (R3/4) 8.0 115 2.3” (58mm) 1,2 1,2,3 1,2 R3612(2)

(1) Refer to escutcheon data table for dimensions.
(2) Electroless Nickel PTFE Plated  - cULus listed Corrosion Resistant 
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When installing Model F1FR LO Sprinklers, use the Model 
D Sprinkler Wrench or Model W2 Sprinkler Wrench.  When 
installing Model F1FR LO Recessed Pendent or Sidewall 
Sprinklers, use the Model GFR1 Sprinkler Wrench.   Any 
other type of wrench may damage these sprinklers. Note: A 
leak tight ½” NPT (R½) sprinkler joint can be obtained with a 
torque of 8 - 18 ft-lbs (11 - 24 N-m). Do not tighten sprinklers 
over maximum recommended torque. It may cause leakage 
or impairment of the sprinklers.

Glass bulb sprinklers have orange bulb protectors to 
minimize bulb damage during shipping, handling and in-
stallation. REMOVE THIS PROTECTION AT THE TIME THE 
SPRINKLER SYSTEM IS PLACED IN SERVICE FOR FIRE 
PROTECTION. Removal of the protectors before this time 
may leave the bulb vulnerable to damage. RASCO wrench-
es are designed to install sprinklers when covers are in 
place. REMOVE PROTECTORS BY UNDOING THE CLASP 
BY HAND. DO NOT USE TOOLS TO REMOVE THE PRO-
TECTORS.

Temperature Ratings

Sprinkler
Temperature

Maximum
Ambient

Temperature
Bulb 
Color

°F °C °F °C
Ordinary 135 57 100 38 Orange
Ordinary 155 68 100 38 Red

Intermediate 175 79 150 66 Yellow
Intermediate 200 93 150 66 Green

High(1) 286 141 225 107 Blue
(1) Not Available for recessed sprinklers.

Maintenance
The Models F1FR LO and F1FR LO Recessed Sprinklers 

should be inspected and the sprinkler system maintained in 
accordance with NFPA 25.  Do not clean sprinklers with soap 
and water, ammonia or any other cleaning fluids.  Remove 
dust by using a soft brush or gentle vacuuming.  Replace 
any sprinkler which has been painted (other than factory ap-
plied) or damaged in any way. A stock of spare sprinklers 
should be maintained to allow quick replacement of dam-
aged or operated sprinklers.  Prior to installation, sprinklers 
should be maintained in the original cartons and packaging 
until used to minimize the potential for damage to sprinklers 
that would cause improper operation or non-operation.

Sprinkler Types 
Standard Upright 
Standard Pendent 
Conventional 
Recessed Pendent 

Finishes(1)(2)

Standard Finishes
Sprinkler Escutcheon

Bronze
Chrome Plated
White Polyester Coated(4)(5)

Brass
Chrome Plated (3)

White Painted (3)

Special Application Finishes
Sprinkler Escutcheon

Electroless Nickel PTFE(6)

Bright Brass
Black Plated
Black Paint
Off White 

Satin Chrome

Electroless Nickel PTFE  
Bright Brass
Black Plated
Black Paint
Off White

Chrome Dull
(1)  Other finishes and colors are available on special order.
     Consult the factory for details.
(2)  FM Approvals is limited to bronze and brass, chrome or black
     plated finishes only.
(3)  FP Push-on/Thread-off escutcheon.
(4)  cULus listed corrosion resistance. 
     SIN R3622.
(5)  FM Approved for SIN R3622, R3612
(6) cULus  listed corrosion resistant SIN R3622 & R3612

Note:  
cULus listed white and black polyester and Electroless Nickel 
PTFE Plated  corrosion resistant sprinklers refer to bulletin 
014.

Maximum Working Pressure
175 psi (12 bar)
SIN R3612 & R3622 cULus listed for 250 psi (17 bar)
100% Factory tested hydrostatically to 500 psi (34.5 bar)

Ordering Information
Specify:
1. Sprinkler Model
2. Sprinkler Type
3. Orifice Size
4. Deflector Type
5. Temperature Rating
6. Sprinkler Finish
7. Escutcheon Type
8. Escutcheon Finish (where applicable)

Note:  When Model F1FR LO Recessed sprinklers are ordered, the 

sprinklers and escutcheons are packaged separately.

Reliable Automatic Sprinkler Co., Inc.
(800) 431-1588 Sales Offices
(800) 848-6051 Sales Fax
(914) 829-2042 Corporate Offices
www.reliablesprinkler.com  Internet Address

Manufactured by

Recycled
Paper 

Revision lines indicate updated or new data.

EG. Printed in U.S.A. 03/17 P/N 9999970027

The equipment presented in this bulletin is to be installed in accordance with the latest published Standards of the National Fire Protection Association, Factory 
Mutual Research Corporation, or other similar organizations and also with the provisions of governmental codes or ordinances whenever applicable.

Products manufactured and distributed by Reliable have been protecting life and property for over 90 years.
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Rapidrop Global Ltd
T: +44 (0) 1733 847 510  F: +44 (0) 1733 553 958

e: rapidrop@rapidrop.com  
w: www.rapidrop.com Page 1 of 3

Data Sheet 4.51

K115 (K8.0) Upright and Pendent Sprinklers
Models: RD042/ RD043/ RD044/ RD045

DS: 4.51

17/12/2019

© 2019 Rapidrop

Cert/LPCB/ ref.566d/04

VdS
G416009, G416008
G416010, G416011

FM

Product Description
Rapidrop RD042/RD043 SSP and RD044/RD045 SSU are Standard/
Quick Response frangible glass bulb automatic sprinklers. They are 

which shatters the glass and releases the spring seal assembly. 

Standard Response
RD042 Pendent

RD044 Upright

Quick Response
RD043 Pendent

RD045 Upright

Technical Details

K factor K115 (K8.0)

Thread size 3/4” NPT, R3/4 
(3/4” BSPT) available on special order

12 bar (175 psi)

Min. Operating Pressure 0.5 bar (7psi)

Factory Pressure Test 34 bar (500 psi)

Weight 79 g (2.8 oz)

Fitted with Bulb Protector Remove after installing sprinkler

Standard Finishes
Plain (Natural)

Chrome

Other RAL colours, available on request.

Accessories

Sprinkler Guard
Sprinkler Wrench

Operating Temperatures

Nominal Operating
Temperature

Bulb Colour

57ºC (135ºF) Orange

68ºC (155ºF) Red

79ºC (175ºF) Yellow

93ºC (200ºF) Green

141ºC (286ºF) Blue
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Rapidrop Global Ltd
T: +44 (0) 1733 847 510  F: +44 (0) 1733 553 958

e: rapidrop@rapidrop.com  
w: www.rapidrop.com Page 2 of 3

Data Sheet 4.51

K115 (K8.0) Upright and Pendent Sprinklers
Models: RD042/ RD043/ RD044/ RD045

DS: 4.51

17/12/2019

© 2019 Rapidrop

Cert/LPCB/ ref.566d/04

VdS
G416009, G416008
G416010, G416011

FM

Design Coverage

required by the authority having jurisdiction. The following details are provided for information only.

RD042, RD043
Spray Pendent Sprinkler
For installing only in pendent position 
giving hemispherical discharge below 

-
ing discharged upwards.

Rapidrop K115 (K8.0) Sprinkler
Flow Characteristics

RD044, RD045
Spray Upright Sprinkler

For installing only in upright position 
giving hemispherical discharge below 

being discharged upwards.
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Rapidrop Global Ltd
T: +44 (0) 1733 847 510  F: +44 (0) 1733 553 958

e: rapidrop@rapidrop.com  
w: www.rapidrop.com Page 3 of 3

Data Sheet 4.51

K115 (K8.0) Upright and Pendent Sprinklers
Models: RD042/ RD043/ RD044/ RD045

DS: 4.51

17/12/2019

© 2019 Rapidrop

Cert/LPCB/ ref.566d/04

VdS
G416009, G416008
G416010, G416011

FM

1. All Rapidrop sprinklers must be installed and maintained in
compliance with this document and according to the installation 

conform to such standards and requirements, deviations from the 
requirements will void any warranty.

piping must be correctly sized.

3. To avoid mechanical damage the sprinklers must be installed after 

there is a leak from the sprinkler thread, remove the sprinkler, apply 
new pipe joint compound or tape and re-install.

4. Always check that the sprinklers are the correct model, style,

installation.

5. Upright sprinklers must be mounted in upright position and Pendent 
sprinklers must be mounted in pendent position.

6. Use only non-hardening pipe joint compound or PTFE tape. Apply

the sprinkler. A leak tight joint requires only 10 to 19 Nm (7 to 14 
ft.lbs.) torque. i.e. a tangential force of 6.35 to 12.7kgs. (14 to 28 
lbs.) delivered through a 150mm (6”) handle will deliver adequate 

seal and result in a leakage.

8. Remove sprinkler bulb protector after the sprinkler is installed and
before the system is put into service.

Care and Maintenance
Sprinklers must be carefully handled and stored where temperatures 

Do not install sprinklers which have been dropped or damaged in any 
way. The installation rules required by the authority having jurisdiction 
contain guidelines on minimum inspection and maintenance 

sprinklers and sprinkler systems are maintained in proper operating 
condition.

Warranty
Warranty period is one year from the date of shipment. For full details 
please refer to our terms and conditions of sale.

Sprinkler Spanner

Always use Rapidrop sprinkler spanner for installing the sprinklers. 
Part number: RDSPKSPANV2
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 3-5 . 0-3 .

 (  1)      

(2)
 - 171 72.5 108 67.9 279 70.6
 - 65 27.5 51 32.1 116 29.4

236 100.0 159 100.0 395 100.0
 : 

 - 18 27.7 11 21.6 29 25.0
 - 23 35.4 10 19.6 33 28.5
 - 18 27.7 10 19.6 28 24.1
 - 6 9.2 17 33.3 23 19.8
 - 0 0.0 3 5.9 3 2.6

65 100.0 51 100.0 116 100.0
 (     ) 2.18 2.82 2.47

 S.D. 0.950 1.276 1.145
(3)

 - 204 86.4 130 81.8 334 84.6
 - 32 13.6 29 18.2 61 15.4

236 100.0 159 100.0 395 100.0
 : 

 - 9 28.1 3 10.3 12 19.7
 - 12 37.5 7 24.1 19 31.1
 - 11 34.4 10 34.6 21 34.5
 - 0 0.0 8 27.6 8 13.1
 - 0 0.0 1 3.4 1 1.6

32 100.0 29 100.0 61 100.0
 (     ) 2.06 2.90 2.46

 S.D. 0.801 1.047 1.010
(4)

 - 195 82.6 132 83.0 327 82.8
 - 41 17.4 27 17.0 68 17.2

236 100.0 159 100.0 395 100.0
 : 

 - 14 34.1 7 25.9 21 30.9
 - 14 34.1 5 18.5 19 27.9
 - 10 24.5 3 11.1 13 19.1
 - 3 7.3 8 29.7 11 16.2
 - 0 0.0 4 14.8 4 5.9

41 100.0 27 100.0 68 100.0
 (     ) 2.05 2.89 2.38

 S.D. 0.947 1.476 1.246
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 3-5 . 0-3 .

 (  1)      

(5)
 - 148 62.7 109 68.6 257 65.1
 - 88 37.3 50 31.4 138 34.9

236 100.0 159 100.0 395 100.0
 : 

 - 19 21.6 11 22.0 30 21.7
 - 36 41.0 15 30.0 51 37.0
 - 28 31.8 8 16.0 36 26.1
 - 4 4.5 11 22.0 15 10.9
 - 1 1.1 5 10.0 6 4.3

88 100.0 50 100.0 138 100.0
 (     ) 2.23 2.68 2.39

 S.D. 0.881 1.316 1.077
(6) /

 - 152 64.4 121 76.1 273 69.1
 - 84 35.6 38 23.9 122 30.9

236 100.0 159 100.0 395 100.0
 : /

 - 11 13.1 2 5.3 13 10.7
 - 23 27.4 9 23.7 32 26.2
 - 28 33.3 14 36.8 42 34.4
 - 17 20.2 11 28.9 28 23.0
 - 5 6.0 2 5.3 7 5.7

84 100.0 38 100.0 122 100.0
 (     ) 2.79 3.05 2.87

 S.D. 1.098 0.985 1.068
5.5
(1) /

 - 134 56.8 105 66.0 239 60.5
 - 102 43.2 54 34.0 156 39.5

236 100.0 159 100.0 395 100.0
 : 

 - 9 8.8 4 7.4 13 8.3
 - 20 19.7 12 22.2 32 20.5
 - 50 49.0 18 33.3 68 43.6
 - 18 17.6 15 27.8 33 21.2
 - 5 4.9 5 9.3 10 6.4

102 100.0 54 100.0 156 100.0
 (     ) 2.90 3.09 2.97

 S.D. 0.960 1.086 1.006
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 3-5 . 0-3 .

 (  1)      

(2)
 - 73 30.9 90 56.6 163 41.3
 - 163 69.1 69 43.4 232 58.7

236 100.0 159 100.0 395 100.0
 : 

 - 27 16.6 11 15.9 38 16.4
 - 15 9.2 5 7.2 20 8.6
 - 51 31.3 24 34.9 75 32.3
 - 56 34.3 21 30.4 77 33.2
 - 14 8.6 8 11.6 22 9.5

163 100.0 69 100.0 232 100.0
 (     ) 3.09 3.14 3.11

 S.D. 1.201 1.216 1.203
(3)  

 - 100 42.4 97 61.0 197 49.9
 - 136 57.6 62 39.0 198 50.1

236 100.0 159 100.0 395 100.0
 : 

 - 14 10.3 4 6.5 18 9.1
 - 20 14.7 13 21.0 33 16.7
 - 57 42.0 21 33.8 78 39.3
 - 38 27.9 18 29.0 56 28.3
 - 7 5.1 6 9.7 13 6.6

136 100.0 62 100.0 198 100.0
 (     ) 3.03 3.15 3.07

 S.D. 1.025 1.069 1.038
(5)  

 - 169 71.6 139 87.4 308 78.0
 - 67 28.4 20 12.6 87 22.0

236 100.0 159 100.0 395 100.0
 : 

 - 9 13.4 3 15.0 12 13.8
 - 20 29.9 5 25.0 25 28.7
 - 31 46.2 9 45.0 40 46.1
 - 4 6.0 3 15.0 7 8.0
 - 3 4.5 0 0.0 3 3.4

67 100.0 20 100.0 87 100.0
 (     ) 2.58 2.60 2.59

 S.D. 0.956 0.940 0.947
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 3-5 . 0-3 .

 (  1)      

5.3  
(1)

 - 48 20.3 48 30.2 96 24.3
 - 188 79.7 111 69.8 299 75.7

236 100.0 159 100.0 395 100.0
 : 

 - 21 11.2 5 4.5 26 8.7
 - 17 9.0 14 12.6 31 10.4
 - 67 35.7 27 24.3 94 31.4
 - 47 25.0 40 36.1 87 29.1
 - 36 19.1 25 22.5 61 20.4

188 100.0 111 100.0 299 100.0
 (     ) 3.32 3.59 3.42

 S.D. 1.208 1.107 1.177

 - 177 94.1 106 95.5 283 94.6
 - 0 0.0 1 0.9 1 0.3
 - / 5 2.7 2 1.8 7 2.4
 - 4 2.1 1 0.9 5 1.7
 - 2 1.1 1 0.9 3 1.0

188 100.0 111 100.0 299 100.0
(2) /

 - 76 32.2 68 42.8 144 36.5
 - 160 67.8 91 57.2 251 63.5

236 100.0 159 100.0 395 100.0
 :  

 - 28 17.5 4 4.4 32 12.7
 - 24 15.0 16 17.6 40 15.9
 - 53 33.1 25 27.5 78 31.2
 - 38 23.8 28 30.7 66 26.3
 - 17 10.6 18 19.8 35 13.9

160 100.0 91 100.0 251 100.0
 (     ) 2.95 3.44 3.13

 S.D. 1.233 1.128 1.216

 - 154 96.3 88 96.7 242 96.4
 - 1 0.6 0 0.0 1 0.4
 -   1 0.6 1 1.1 2 0.8
 - 4 2.5 2 2.2 6 2.4

160 100.0 91 100.0 251 100.0
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 3-5 . 0-3 .

 (  1)      

(3)
 - 102 43.2 81 50.9 183 46.3
 - 134 56.8 78 49.1 212 53.7

236 100.0 159 100.0 395 100.0
 : 

 - 15 11.2 3 3.8 18 8.5
 - 25 18.7 10 12.8 35 16.5
 - 55 41.0 23 29.5 78 36.8
 - 26 19.4 27 34.7 53 25.0
 - 13 9.7 15 19.2 28 13.2

134 100.0 78 100.0 212 100.0
 (     ) 2.98 3.53 3.18

 S.D. 1.107 1.066 1.121

 - 129 96.3 77 98.7 206 97.2
 - 0 0.0 1 1.3 1 0.5
 - 2 1.5 0 0.0 2 0.9
 - 2 1.5 0 0.0 2 0.9
 - 1 0.7 0 0.0 1 0.5

134 100.0 78 100.0 212 100.0
(4)

 - 169 71.6 121 76.1 290 73.4
 - 67 28.4 38 23.9 105 26.6

236 100.0 159 100.0 395 100.0
 : 

 - 7 10.4 0 0 7 6.7
 - 9 13.4 2 5.4 11 10.5
 - 12 17.9 7 18.4 19 18.1
 - 24 35.9 11 28.9 35 33.3
 - 10 14.9 11 28.9 21 20
 - 5 7.5 7 18.4 12 11.4

67 100.0 38 100.0 105 100.0
 (     ) 2.54 3.37 2.84

 S.D. 1.385 1.149 1.360
 

 - 66 98.5 38 100.0 104 99.0
 - 1 1.5 0 0.0 1 1.0

67 100.0 38 100.0 105 100.0
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 3-5 . 0-3 .

 (  1)      

(5) / / /
 - 157 66.5 107 67.3 264 66.8
 - 79 33.5 52 32.7 131 33.2

236 100.0 159 100.0 395 100.0
 : / / /

 - 16 20.3 4 7.7 20 15.3
 - 17 21.6 10 19.2 27 20.6
 - 36 45.5 23 44.2 59 45.0
 - 8 10.1 11 21.2 19 14.5
 - 2 2.5 4 7.7 6 4.6

79 100.0 52 100.0 131 100.0
 (     ) 2.53 3.02 2.73

 S.D. 1.011 1.019 1.038

 - 77 97.4 52 100.0 129 98.4
 - 1 1.3 0 0.0 1 0.8
 - 1 1.3 0 0.0 1 0.8

79 100.0 52 100.0 131 100.0
(6)

 - 152 64.4 118 74.2 270 68.4
 - 84 35.6 41 25.8 125 31.6

236 100.0 159 100.0 395 100.0
 : 

 - 27 32 4 9.8 31 24.8
 - 15 17.9 9 22 24 19.2
 - 25 29.8 12 29.3 37 29.6
 - 13 15.5 13 31.6 26 20.8
 - 4 4.8 3 7.3 7 5.6

84 100.0 41 100.0 125 100.0
 (     ) 2.43 3.05 2.63

 S.D. 1.225 1.117 1.222

 - 81 96.4 40 97.6 121 96.8
 - 1 1.2 0 0.0 1 0.8
 - 1 1.2 0 0.0 1 0.8
 - 0 0.0 1 2.4 1 0.8
 - 1 1.2 0 0.0 1 0.8

84 100.0 41 100.0 125 100.0
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 3-5 . 0-3 .

 (  1)      

(7) /
 - 178 75.4 120 75.5 298 75.4
 - 58 24.6 39 24.5 97 24.6

236 100.0 159 100.0 395 100.0
 : /

 - 15 25.9 3 7.7 18 18.6
 - 12 20.7 8 20.4 20 20.6
 - 23 39.7 12 30.8 35 36.0
 - 6 10.3 12 30.8 18 18.6
 - 2 3.4 4 10.3 6 6.2

58 100.0 39 100.0 97 100.0
 (     ) 2.45 3.15 2.73

 S.D. 1.095 1.113 1.150

 - 56 96.6 38 97.4 94 96.9
 - 1 1.7 1 2.6 2 2.1
 - 1 1.7 0 0.0 1 1.0

58 100.0 39 100.0 97 100.0
(8)  

 - 183 77.5 123 77.4 306 77.5
 - 53 22.5 36 22.6 89 22.5

236 100.0 159 100.0 395 100.0
 : 

 - 9 17.0 4 11.1 13 14.6
 - 15 28.3 3 8.3 18 20.2
 - 17 32.1 14 39.0 31 34.8
 - 8 15.1 12 33.3 20 22.5
 - 4 7.5 3 8.3 7 7.9

53 100.0 36 100.0 89 100.0
 (     ) 2.68 3.19 2.89

 S.D. 1.116 1.091 1.152

 - 51 96.2 36 100.0 87 97.8
 - 2 3.8 0 0.0 2 2.2

53 100.0 36 100.0 89 100.0
(9)

 - 153 64.8 94 59.1 247 62.6
 - 83 35.2 65 40.9 148 37.5

236 100.0 159 100.0 395 100.1
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 3-5 . 0-3 .

 (  1)      

 : 
 - 17 20.5 8 12.3 25 16.9
 - 22 26.5 11 16.9 33 22.3
 - 22 26.5 10 15.4 32 21.6
 - 16 19.3 28 43.1 44 29.7
 - 6 7.2 8 12.3 14 9.5

83 100.0 65 100.0 148 100.0
 (     ) 2.66 3.26 2.93

 S.D. 1.121 1.124 1.297

 - 81 97.6 65 100.0 146 98.6
 - 1 1.2 0 0.0 1 0.7
 - 1 1.2 0 0.0 1 0.7

83 100.0 65 100.0 148 100.0
5.4

 - 208 88.1 138 86.8 346 87.6
 - 28 11.9 21 13.2 49 12.4

236 100.0 159 100.0 395 100.0
 ...............

4 14.3 0 0.0 4 8.2
 - 7 25.0 0 0.0 7 14.3
 - 3 10.7 0 0.0 3 6.1
 - 12 42.8 14 66.7 26 53.1
 - 0 0.0 7 33.3 7 14.3
 - 1 3.6 0 0.0 1 2.0
 - . 1 3.6 0 0.0 1 2.0

28 100.0 21 100.0 49 100.0
  

 - 4 14.3 0 0.0 4 8.2
 - 6 21.4 16 76.2 22 44.9
 - 12 42.9 5 23.8 17 34.7
 - 6 21.4 0 0 6 12.2

28 100.0 21 100.0 49 100.0

  5.3 
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 3-5 . 0-3 .

 (  1)      

 6  
6.1

 - 213 90.3 150 94.3 363 91.9
 - 23 9.7 9 5.7 32 8.1

236 100.0 159 100.0 395 100.0
6.1.1  

 -   1 12.5 1 100.0 2 22.3
 - 1 12.5 0 0.0 1 11.1
 -  3 37.5 0 0.0 3 33.3
 - 3 37.5 0 0.0 3 33.3

8 100.0 1 100.0 9 100.0
6.1.2  

 -   /  21 58.4 8 53.3 29 56.8

 -    /      7 19.4 7 46.7 14 27.5

 - 5 13.9 0 0.0 5 9.8

 - 3 8.3 0 0.0 3 5.9
36 100.0 15 100.0 51 100.0

6.2
 - 211 89.4 151 95.0 362 91.6
 - 25 10.6 8 5.0 33 8.4

236 100.0 159 100.0 395 100.0
 ........(  1 )

 - 6 18.8 2 18.2 8 18.6
 - / 6 18.8 0 0.0 6 14.0
 -  14 43.6 3 27.2 17 39.5
 - 1 3.1 2 18.2 3 7.0
 -  3 9.4 1 9.1 4 9.3
 - / . 2 6.3 2 18.2 4 9.3
 - 0 0.0 1 9.1 1 2.3

32 100.0 11 100.0 43 100.0
6.2

 - 139 58.9 125 78.6 264 66.8
 - 97 41.1 34 21.4 131 33.2

236 100.0 159 100.0 395 100.0

-       

        

 /
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 3-5 . 0-3 .

 (  1)      

6.3  
(1)

 - 65 67.0 12 35.3 77 58.8
 - 32 33.0 22 64.7 54 41.2

97 100.0 34 100.0 131 100.0
 

 - 5 15.6 1 4.5 6 11.1
 - 6 18.8 2 9.1 8 14.8
 - 19 59.3 9 40.9 28 51.9
 - 2 6.3 6 27.3 8 14.8
 - 0 0.0 4 18.2 4 7.4

32 100.0 22 100.0 54 100.0
 (     ) 2.56 3.45 2.93

 S.D. 0.840 1.057 1.025
(2)   

 - 66 68.0 21 61.8 87 66.4
 - 31 32.0 13 38.2 44 33.6

97 100.0 34 100.0 131 100.0
 

 - 3 9.7 2 15.4 5 11.4
 - 7 22.6 6 46.1 13 29.5
 - 19 61.2 0 0.0 19 43.2
 - 2 6.5 4 30.8 6 13.6
 - 0 0.0 1 7.7 1 2.3

31 100.0 13 100.0 44 100.0
 (     ) 2.65 2.69 2.66

 S.D. 0.755 1.316 0.939
(3) /  

 - 71 73.2 22 64.7 93 71.0
 - 26 26.8 12 35.3 38 29.0

97 100.0 34 100.0 131 100.0
 

 - 3 11.5 0 0.0 3 7.9
 - 4 15.4 3 25.1 7 18.4
 - 15 57.7 4 33.3 19 50.0
 - 4 15.4 4 33.3 8 21.1
 - 0 0.0 1 8.3 1 2.6

26 100.0 12 100.0 38 100.0
 (     ) 2.77 3.25 2.92

 S.D. 0.863 0.965 0.912
(4)
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 3-5 . 0-3 .

 (  1)      

 - 77 79.4 27 79.4 104 79.4
 - 20 20.6 7 20.6 27 20.6

97 100.0 34 100.0 131 100.0
 

 - 4 20.0 0 0.0 4 14.8
 - 3 15.0 5 71.4 8 29.6
 - 12 60.0 0 0.0 12 44.5
 - 1 5.0 1 14.3 2 7.4
 - 0 0.0 1 14.3 1 3.7

20 100.0 7 100.0 27 100.0
 (     ) 2.50 2.71 2.56

 S.D. 0.889 1.254 0.974
(5)

 - 79 81.4 26 76.5 105 80.2
 - 18 18.6 8 23.5 26 19.8

97 100.0 34 100.0 131 100.0
 

 - 4 22.2 0 0.0 4 15.4
 - 1 5.6 3 37.5 4 15.4
 - 11 61.1 4 50.0 15 57.7
 - 2 11.1 1 12.5 3 11.5
 - 0 0.0 0 0.0 0 0.0

18 100.0 8 100.0 26 100.0
 (     ) 2.61 2.75 2.65

 S.D. 0.979 0.707 0.892
(6)

 - 73 75.3 27 79.4 100 76.3
 - 24 24.7 7 20.6 31 23.7

97 100.0 34 100.0 131 100.0
 

 - 2 8.3 0 0.0 2 6.5
 - 7 29.2 3 42.8 10 32.3
 - 13 54.2 2 28.6 15 48.3
 - 2 8.3 1 14.3 3 9.7
 - 0 0.0 1 14.3 1 3.2

24 100.0 7 100.0 31 100.0
 (     ) 2.63 3.00 2.71

 S.D. 0.770 1.155 0.864
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 3-5 . 0-3 .

 (  1)      

6.4
(1)

 - 70 72.2 26 76.5 96 73.3
 - 27 27.8 8 23.5 35 26.7

97 100.0 34 100.0 131 100.0

 - 12 44.5 2 25.0 14 40.0
 - 1 3.7 2 25.0 3 8.6
 - 11 40.7 1 12.5 12 34.2
 - 2 7.4 3 37.5 5 14.3
 - 1 3.7 0 0.0 1 2.9

27 100.0 8 100.0 35 100.0
 (     ) 2.22 2.63 2.31

 S.D. 1.219 1.302 1.231
(2)

 - 47 48.5 13 38.2 60 45.8
 - 50 51.5 21 61.8 71 54.2

97 100.0 34 100.0 131 100.0

 - 11 22.0 1 4.8 12 16.9
 - 6 12.0 4 19.0 10 14.1
 - 24 48.0 5 23.8 29 40.9
 - 7 14.0 8 38.1 15 21.1
 - 2 4.0 3 14.3 5 7.0

50 100.0 21 100.0 71 100.0
 (     ) 2.66 3.38 2.87

 S.D. 1.099 1.117 1.146
(3)

 - 50 51.5 17 50.0 67 51.1
 - 47 48.5 17 50.0 64 48.9

97 100.0 34 100.0 131 100.0

 - 19 40.5 2 11.8 21 32.8
 - 9 19.1 4 23.5 13 20.3
 - 11 23.4 4 23.5 15 23.4
 - 7 14.9 5 29.4 12 18.8
 - 1 2.1 2 11.8 3 4.7

47 100.0 17 100.0 64 100.0
 (     ) 2.19 3.06 2.42

 S.D. 1.191 1.249 1.257
(4) /

 -10  25/31



   

 3-5 . 0-3 .

 (  1)      

 - 30 30.9 9 26.5 39 29.8
 - 67 69.1 25 73.5 92 70.2

97 100.0 34 100.0 131 100.0

 - 16 23.9 1 4.0 17 18.5
 - 8 11.9 5 20.0 13 14.1
 - 25 37.4 4 16.0 29 31.5
 - 9 13.4 9 36.0 18 19.6
 - 9 13.4 6 24.0 15 16.3

67 100.0 25 100.0 92 100.0
 (     ) 2.81 3.56 3.01

 S.D. 1.317 1.193 1.322
(5) /

 - 64 66.0 23 67.6 87 66.4
 - 33 34.0 11 32.4 44 33.6

97 100.0 34 100.0 131 100.0

 - 9 27.3 1 9.1 10 22.7
 - 6 18.2 3 27.3 9 20.5
 - 14 42.4 0 0 14 31.8
 - 4 12.1 4 36.3 8 18.2
 - 0 0 3 27.3 3 6.8

33 100.0 11 100.0 44 100.0
 (     ) 2.39 3.45 2.66

 S.D. 1.029 1.440 1.219
(6)

 - 70 72.2 21 61.8 91 69.5
 - 27 27.8 13 38.2 40 30.5

97 100.0 34 100.0 131 100.0

 - 5 18.5 2 15.4 7 17.5
 - 6 22.2 1 7.6 7 17.5
 - 12 44.5 2 15.4 14 35.0
 - 4 14.8 4 30.8 8 20.0
 - 0 0.0 4 30.8 4 10.0

27 100.0 13 100.0 40 100.0
 (     ) 2.56 3.54 2.88

 S.D. 0.974 1.450 1.223
(7)  -

 - 63 64.9 17 50.0 80 61.1
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 3-5 . 0-3 .

 (  1)      

 - 34 35.1 17 50.0 51 38.9
97 100.0 34 100.0 131 100.0

 - 7 20.6 2 11.8 9 17.6
 - 6 17.7 1 5.9 7 13.7
 - 9 26.4 2 11.8 11 21.6
 - 8 23.5 7 41.1 15 29.5
 - 4 11.8 5 29.4 9 17.6

34 100.0 17 100.0 51 100.0
 (     ) 2.88 3.71 3.16

 S.D. 1.320 1.312 1.362
(8)  

 - 73 75.3 30 88.2 103 78.6
 - 24 24.7 4 11.8 28 21.4

97 100.0 34 100.0 131 100.0

 - 7 29.2 3 75.0 10 35.7
 - 5 20.8 1 25.0 6 21.4
 - 8 33.3 0 0.0 8 28.6
 - 4 16.7 0 0.0 4 14.3
 - 0 0.0 0 0.0 0 0.0

24 100.0 4 100.0 28 100.0
 (     ) 2.38 1.25 2.21

 S.D. 1.096 0.500 1.101
(9)      

 - 83 85.6 29 85.3 112 85.5
 - 14 14.4 5 14.7 19 14.5

97 100.0 34 100.0 131 100.0

 - 3 21.4 1 20.0 4 21.1
 - 2 14.3 1 20.0 3 15.8
 - 6 42.9 1 20.0 7 36.8
 - 3 21.4 0 0.0 3 15.8
 - 0 0.0 2 40.0 2 10.5

14 100.0 5 100.0 19 100.0
 (     ) 2.64 3.20 2.79

 S.D. 1.082 1.789 1.273
(10)

 - 79 81.4 26 76.5 105 80.2
 - 18 18.6 8 23.5 26 19.8
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 3-5 . 0-3 .

 (  1)      

97 100.0 34 100.0 131 100.0

 - 6 33.4 1 12.5 7 26.9
 - 2 11.1 1 12.5 3 11.5
 - 7 38.8 0 0.0 7 27.0
 - 3 16.7 0 0.0 3 11.5
 - 0 0.0 6 75.0 6 23.1

18 100.0 8 100.0 26 100.0
 (     ) 2.39 4.13 2.92

 S.D. 1.145 1.642 1.521
6.5

 - 13 5.5 1 0.6 14 3.5
 - 22 9.3 14 8.8 36 9.1
 - 80 33.9 66 41.5 146 37.0
 - 121 51.3 78 49.1 199 50.4

236 100.0 159 100.0 395 100.0
(1)

 - 17 77.4 11 78.6 28 77.7
 -  1 4.5 0 0.0 1 2.8
 - 0 0.0 2 14.3 2 5.6
 - 1 4.5 0 0.0 1 2.8
 - 3 13.6 1 7.1 4 11.1

22 100.0 14 100.0 36 100.0
(2)   

 - 52 64.9 38 57.6 90 61.6
 - 0 0.0 1 1.5 1 0.7
 - 14 17.5 14 21.2 28 19.2
 - 3 3.8 0 0.0 3 2.1
 - 0 0.0 1 1.5 1 0.7
 - 3 3.8 0 0.0 3 2.1
 - 2 2.5 8 12.1 10 6.8
 - 6 7.5 4 6.1 10 6.8

80 100.0 66 100.0 146 100.0

  

 -10  28/31



   

 3-5 . 0-3 .

 (  1)      

(3)  
 - 89 73.6 57 73.1 146 73.4
 -  27 22.3 10 12.8 37 18.6
 - 1 0.8 0 0.0 1 0.5
 - 0 0.0 3 3.8 3 1.5
 - 2 1.7 6 7.7 8 4.0
 - 0 0.0 1 1.3 1 0.5
 - 1 0.8 1 1.3 2 1.0
 - 1 0.8 0 0.0 1 0.5

121 100.0 78 100.0 199 100.0
6.5

 - 163 69.1 109 68.5 272 68.9
 - 48 20.3 30 18.9 78 19.7
 - 20 8.5 13 8.2 33 8.4
 - 5 2.1 7 4.4 12 3.0

236 100.0 159 100.0 395 100.0
(1)   (  1 )

 - 61 83.6 39 78.0 100 81.4
 - 1 1.4 0 0.0 1 0.8
 - / 2 2.7 0 0.0 2 1.6
 -  (      ) 9 12.3 7 14.0 16 13.0
 - 0 0.0 3 6.0 3 2.4
 - 0 0.0 1 2.0 1 0.8

73 100.0 50 100.0 123 100.0
(2)  (  1 )

 - 94 71.7 35 56.5 129 66.9
 - 20 15.3 19 30.6 39 20.2
 -  16 12.2 7 11.3 23 11.9
 - 1 0.8 1 1.6 2 1.0

131 100.0 62 100.0 193 100.0
6.6

 - 10 4.2 2 1.3 12 3.0
 - 89 37.7 59 37.1 148 37.5
 - 22 9.3 15 9.4 37 9.4
 - 115 48.8 83 52.2 198 50.1

236 100.0 159 100.0 395 100.0
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 3-5 . 0-3 .

 (  1)      

(1)  ...
 - 67 75.3 37 62.6 104 70.2
 - 4 4.5 3 5.1 7 4.7
 - 11 12.4 2 3.4 13 8.8
 - 1 1.1 2 3.4 3 2.0
 -  3 3.4 6 10.2 9 6.1
 - / 1 1.1 1 1.7 2 1.4
 - 2 2.2 8 13.6 10 6.8

89 100.0 59 100.0 148 100.0
(2)  ...

 - 15 68.2 9 59.9 24 64.9
 - 2 9.1 3 20.0 5 13.5
 - 1 4.5 1 6.7 2 5.4
 - 1 4.5 1 6.7 2 5.4
 - 3 13.7 1 6.7 4 10.8

22 100.0 15 100.0 37 100.0
(3)  

 - 93 80.9 60 72.3 153 77.3
 - 16 13.9 19 22.9 35 17.7
 - 1 0.9 0 0.0 1 0.5
 - 5 4.3 0 0.0 5 2.5
 - 0 0.0 1 1.2 1 0.5
 - 0 0.0 3 3.6 3 1.5

115 100.0 83 100.0 198 100.0
6.7

 - 147 62.3 126 79.2 273 69.1
 - 89 37.7 33 20.8 122 30.9

236 100.0 159 100.0 395 100.0
(1)  ...

 - 137 93.2 119 94.4 256 93.7
 - 1 0.7 0 0.0 1 0.4
 - 1 0.7 0 0.0 1 0.4
 - 1 0.7 1 0.8 2 0.7
 - 4 2.7 4 3.2 8 2.9
 - 0 0.0 1 0.8 1 0.4
 - 3 2.0 1 0.8 4 1.5

147 100.0 126 100.0 273 100.0

       

 -10  30/31



   

 3-5 . 0-3 .

 (  1)      

(2)  ...
 - 79 88.8 25 75.8 104 85.3
 - 1 1.1 0 0.0 1 0.8
 -  3 3.4 1 3.0 4 3.3
 - 0 0.0 1 3.0 1 0.8
 - 3 3.4 2 6.1 5 4.1
 - 1 1.1 4 12.1 5 4.1
 -  1 1.1 0 0.0 1 0.8
 -  1 1.1 0 0.0 1 0.8

89 100.0 33 100.0 122 100.0

 - / 22 24.7 8 24.2 30 24.6
 - 25 28.1 4 12.1 29 23.8
 - 5 5.6 5 15.2 10 8.2
 - 1 1.1 1 3.0 2 1.6
 - 35 39.4 15 45.5 50 41.0
 -  ( ) 1 1.1 0 0.0 1 0.8

89 100.0 33 100.0 122 100.0
6.8

 -   1 20.0 0 0.0 1 14.3
 - 1 20.0 0 0.0 1 14.3
 - 1 20.0 1 50.0 2 28.5
 -  0 0.0 1 50.0 1 14.3
 -  1 20.0 0 0.0 1 14.3
 - 1 20.0 0 0.0 1 14.3

5 100.0 2 100.0 7 100.0

 -10  31/31
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 2.5-1  

  
 ( / ) 

  
   

1.  (Sulfuric acid) 98% -  0.23 0.36 -   
 -  pH  0.05 0.054 -   

2.  (Nitric acid) 32% -  0.04 0.04 -   
3.   

(Hydrogen peroxide) 50% 

-  0.02 0.02 -   

4.  2000S (PS 2000S) -  0.01 0.01 -   
5. - -123 (ZENIX-AC-123) -  0.01 0.01 -   
6.  3030 (UCI 3030) -  0.01 0.01 -   
7. -308 (HC-308) -  0.12 0.12 -   
8.  (Ca(OH)2) -  pH   0.26 0.28 -   
9.  ( ) 50% -  pH   0.23 0.25 -   

 -  - 1.68 -   
10.  (MAXFLOC 914) -  0.03 0.032 -   

11.   
(Nickel Sulfamate Solution) 

-  - 0.03 -   

12.   
(Amidosulfunic acid: H3NO3S) 

-  - 0.03 -   

13.  99.99% (Boric acid) -  - 0.03 -   
 
 
 

 -2  7/17



       

 - 14 - 

 2.5-1 ( )  

  
 ( / ) 

  
   

14.    
(Nickel chloride Hexahydrate: NiCl2.6H2O) 

-  - 0.03 -   

15.  (Nickle) -  - 0.03 -   
16.  (Copper(II)  

Sulfate pentahydrate) 

-  - 0.03 -   

17.  (Methane Sulfonic acid: CH4O3S) -  - 0.13 -   
18.  (II)   

(Tin(II) methane sulfonate) 

-  - 0.10 -   

19. Trace Metal (Tin) -  - 0.27 -   
20. Ethoxylated bisphenol A -  - 0.07 -   

 :       

 
 
 
 
 
 
 
 
 

    

- 15 -

 2.5-2 
/ NFPA 704 

code
1.  

 98% 

(Sulfuric acid: 

H2SO4)

-  
-
-
- 330 °C

-  1.83 

g/cm3

-

 :

 :  
 

 :   
 

:  
:  (IARC)

-

-

-

-

- LD50 (mg/kg) : 2,140 

(oral, rat)

- LC50 (mg/m3/2 h) : 510 

(inhalation, rat)

2.  32% 

(Nitric acid: 

HNO3)

-
- -
-
-  83 °C

-  47.9 mmHg

-

 :

 :  

 :

:  
  :  (IARC)

-

-

-

-

-

- OSHA (mg/m3) : 10

- ACGIH (mg/m3) : 10

- NIOSH (mg/m3) : 10

 -2  8/17
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 2.5-2 ( ) 
/ NFPA 704 

code
3.

 50% 

(H2O2)

-  
-
- -  2
-  125 °C

-

 :    

 :   
 :  

 
:   

:  (IARC)

-

-

-

-

- LC50 (mg/kg) : 2,000 

(dermal, rabbit)

- LC50 (mg/l/4 h) : 

>0.17 (inhalation, rat)

4. PS 2000S

- Trisodium 

phosphate

- Triton BG-10

- Sodium 

gluconate

-

-

-

- -  10-12

-  >100 °C

 :   

 : 
 :  

:
  :  (IARC)

- -

-

-

-

- LC50 (mg/kg) : -

(dermal, rabbit)

- LC50 (mg/l/4 h) : -

(inhalation, rat)
- OSHA (mg/m3) : -

- ACGIH (mg/m3) : -

- NIOSH (mg/m3) : -

5. ZENIX-AC-123

   
- Benzotriazole

- Organic acid

- Phosphoric acid

- Water

-  
-

- -  1-2

 :
 : 
 :

:
:  (IARC)

- -

-

-

-

- LC50 (mg/kg) : -

(dermal, rabbit)

- LC50 (mg/l/4 h) : -

(inhalation, rat)

    

- 17 -

 2.5-2 ( ) 
/ NFPA 704 

code
6. UCI 3030

- 1H-Benzotriazole

- Organic 

surfactant

-

-

-

- -  6-8

-  198 °C

 :
 : 
 :

:
  :  (IARC)

- -

-

-

-

- LC50 (mg/kg) : -

(dermal, rabbit)

- LC50 (mg/l/4 h) : -

(inhalation, rat)

7. HC-308

- Sodium Borate

- Boric acid

- Sodium Chloride

-  
-

-

 :
 : 
 :

:
:  (IARC)

- -

-

-

- LD50 (mg/kg) : 2,000 

(dermal, rabbit)

- LD50 (mg/l/4 h) : 

2,660 (oral, rat)

8.  
( ) (Ca(OH)2)

-  
-

- -  
12.1-12.5

-  2.24

:
 : 
 :

:  

:  (IARC)

-

-

-

-

- LD50 (mg/kg) : 7,340 

9.

( ) 50% 

(NaOH)

-

-

- -  >13

-  130 °C

-

 :    
 :   
 :   

 
:   

  :  (IARC)

-

- /
-

-

-

- LC50 (mg/kg) : 500 

(dermal, rabbit)

- LC50 (mg/l/4 h) : -

(inhalation, rat)

 -2  9/17
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 2.5-2 ( ) 
/ NFPA 704 

code
10.  

(MAXFLOC 914)
-  
-

-

- -  6-8

 :
 : 
 :

:
:  (IARC)

-

-

- /PVC

-

- LD50 (mg/kg) : >5,000 

(dermal, rabbit)

- LD50 (mg/kg) : >2,000

(oral, rat)

11.

 
(Nickel Sulfamate 

Solution)

-

-

- -  4.5
-  1.45 

g/cm3

 :   

 :  

 :
:
:  (IARC)

-

-

-

-

- LC50 (mg/kg) : -

(dermal, rabbit)

- LC50 (mg/l/4 h) : -

(inhalation, rat)

12.

(Amidosulfunic 

acid: H3NO3S)

-  
-

- -  1.5
- 205 °C

 :
 : 
 :

:
  :  (IARC)

- -

-

-

-

-

- LD50 (mg/kg) : 2,140

(dermal, rat)

- LD50 (mg/kg) : >2,000 

(Oral, rat)

       

 - 19 - 

 2.5-2 ( )  

 /
 

 NFPA 704  
code 

 
 

 
 

13.  99.99% 
(Boric acid) 

-   

-  

- -  5.1 
 

  :  
  :   
  :    

 
 :  

  :   (IARC) 

- -  

-  

-  

-  

-  LD50 (mg/kg) : >2,000 

(inhalation, rabbit)  
- LD50 (mg/kg) : 3,450 

(Oral, rat) 
 

14.  
 (Nickel 

chloride 

Hexahydrate: 

NiCl2.6H2O) 

-   
-  
- -  4-6 
-  1.92 

g/cm3 

-  

  :    
  :   

 
  :  

 :  
  :   (IARC) 

- -

 

-  

-  

 

-  LC50 (mg/kg) : - 

(dermal, rabbit)  
- LC50 (mg/l/4 h) : -

(inhalation, rat) 
 

15.  (Ni) -   

-  
-  1,453 °C 
-  8.90 

g/cm3 

  :  
  :  

  :  
 :  

  :   (IARC) 

- -

 

-  

-  

-  

- LD50 (mg/kg) : >9,000 

(Oral, rat) 
 

 -2  10/17
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 2.5-2 ( ) 
/ NFPA 704 

code
16.

(Copper(II) Sulfate 

pentahydrate)

-  

- -  3.7-4.5
-  110 °C
-  2.28 g/cm3

 :
 : 
 :

:
:  (IARC)

-

-

-

-

- LD50 (mg/kg) : 481
(Oral, rat)

17.  
(MSA) (Methane 

Sulfonic acid: 

CH4O3S)

-  
- -  <1
-  1.48 g/cm3

-  167 °C

 :
 :  

 :
:
:  (IARC)

-

-

-

-

- LD50 (mg/kg) : 648.7 
(Oral, rat)

- LD50 (mg/kg): >2,000 

(Dermal, rabbit)

18.  (II) 
 

(Tin(II) methane 

sulfonate)

-  
-  -27 °C
-  1.55 g/cm3

 :
 : 
 :

:
:  (IARC)

-

-

-

-

-

- LD50 (mg/kg) : 1.621

(Oral, rat)

       

 - 21 - 

 2.5-2 ( )  

 /
 

 NFPA 704  
code 

 
 

 
 

19. Trace Metal (Tin) -   
 

  :  
  :   
  :  

 :  
  :   (IARC) 

 1B 

- -  

-  

-  

-  

-  LD50 (mg/kg) : 352 

(Oral, rat) 
- LC50 (mg/l/4 h) : 4.5 

(inhalation, rat) 
 

 
20. Ethoxylated 

bisphenol A  
-   
-  1.16 g/cm3 

-  495 °C 
 

 

  :  
  :   
  :  

 :  

  :   (IARC) 

- -

 

-  

-  

-  

-  

-  LD50 (mg/kg) : >2,000 
(Oral, rat) 

-  LD50 (mg/kg): >2,000 

(Dermal, rat) 
 

 :      , 2567 
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 2.5-3  NFPA Code 704 

   :   :   :  
 

 :  

4  
 

 

 
 

  

 
 
 
 
 
 

 ( ) 
 

 

 
 

 
 

 
 

 
 

3  
  

 

  
 

2 
  

  
 

 
1  

 
  

 
 

  
0 

 
 

 815.5   5    
 :  0 = , 1= , 2 = , 3 =  4 =   (National  Fire Protection Association; NFPA)  

 

 :   , 2567 
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 32
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6-1
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 -6



(1) (2) (3) (4) (5) (6) (7) (3) (4) (5) (6) (7)

 

(L90)

 LAeq,R

(Leq 1 hr)

 

LAeq,Ts

 Tr

( )

 Tr

( )  LAeq,Ts

 Tr

( )

 Tr

( )

22.00-22.05 54.1 57.7 24.0 57.7 #NUM! 27.0 -27.1

22.05-22.10 54.2 57.5 24.0 57.5 #NUM! 27.0 -27.2

22.10-22.15 54.1 55.2 24.0 55.2 #NUM! 27.0 -27.1

22.15-22.20 53.9 55.2 24.0 55.2 #NUM! 27.0 -26.9

22.20-22.25 54.2 57.4 24.0 57.4 #NUM! 27.0 -27.2

22.25-22.30 54.3 56.3 24.0 56.3 #NUM! 27.0 -27.3

22.30-22.35 54.2 59.9 24.0 59.9 #NUM! 27.0 -27.2

22.35-22.40 54 58.3 24.0 58.3 #NUM! 27.0 -27.0

22.40-22.45 53.8 54.8 24.0 54.8 #NUM! 27.0 -26.8

22.45-22.50 52.1 54.9 24.0 54.9 #NUM! 27.0 -25.1

22.50-22.55 51.9 53.1 24.0 53.1 #NUM! 27.0 -24.9

22.55-23.00 51.6 53.2 24.0 53.2 #NUM! 27.0 -24.6

23.00-23.05 51.5 52.6 24.0 52.6 #NUM! 27.0 -24.5

23.05-23.10 52.1 59.6 24.0 59.6 #NUM! 27.0 -25.1

23.10-23.15 51.7 55.9 24.0 55.9 #NUM! 27.0 -24.7

23.15-23.20 51.6 53.9 24.0 53.9 #NUM! 27.0 -24.6

23.20-23.25 51.8 52.6 24.0 52.6 #NUM! 27.0 -24.8

23.25-23.30 51.7 52.3 24.0 52.3 #NUM! 27.0 -24.7

23.30-23.35 51.9 52.9 24.0 52.9 #NUM! 27.0 -24.9

23.35-23.40 52.1 52.9 24.0 52.9 #NUM! 27.0 -25.1

23.40-23.45 51.8 52.5 24.0 52.5 #NUM! 27.0 -24.8

23.45-23.50 52.1 53.9 24.0 53.9 #NUM! 27.0 -25.1

23.50-23.55 51.9 55.3 24.0 55.3 #NUM! 27.0 -24.9

23.55-00.00 51.8 55.6 24.0 55.6 #NUM! 27.0 -24.8

00.00-00.05 52.1 53.2 24.0 53.2 #NUM! 27.0 -25.1

00.05-00.10 51.8 52.4 24.0 52.4 #NUM! 27.0 -24.8

00.10-00.15 51.5 52.8 24.0 52.8 #NUM! 27.0 -24.5

00.15-00.20 51.2 60.1 24.0 60.1 #NUM! 27.0 -24.2

00.20-00.25 51.6 52.8 24.0 52.8 #NUM! 27.0 -24.6

00.25-00.30 51.4 52.7 24.0 52.7 #NUM! 27.0 -24.4

00.30-00.35 57.1 67.4 24.0 67.4 #NUM! 27.0 -30.1

00.35-00.40 56.4 60.7 24.0 60.7 #NUM! 27.0 -29.4

00.40-00.45 51.6 54.3 24.0 54.3 #NUM! 27.0 -24.6

00.45-00.50 52.7 58.7 24.0 58.7 #NUM! 27.0 -25.7

00.50-00.55 51.8 56.5 24.0 56.5 #NUM! 27.0 -24.8

00.55-01.00 51.9 54.1 24.0 54.1 #NUM! 27.0 -24.9

01.00-01.05 53.3 58.8 24.0 58.8 #NUM! 27.0 -26.3

01.05-01.10 55.6 64.6 24.0 64.6 #NUM! 27.0 -28.6

01.10-01.15 54.5 59.3 24.0 59.3 #NUM! 27.0 -27.5

01.15-01.20 54 57.5 24.0 57.5 #NUM! 27.0 -27.0

01.20-01.25 53 56.9 24.0 56.9 #NUM! 27.0 -26.0

01.25-01.30 53.3 57.1 24.0 57.1 #NUM! 27.0 -26.3

01.30-01.35 53.4 57.7 24.0 57.7 #NUM! 27.0 -26.4

01.35-01.40 53.1 56.8 24.0 56.8 #NUM! 27.0 -26.1

01.40-01.45 66.7 68.5 24.0 68.5 #NUM! 27.0 -39.7

01.45-01.50 55.4 66.1 24.0 66.1 #NUM! 27.0 -28.4

01.50-01.55 54.8 61.7 24.0 61.7 #NUM! 27.0 -27.8

01.55-02.00 62.3 64.9 24.0 64.9 #NUM! 27.0 -35.3

02.00-02.05 63.6 66.5 24.0 66.5 #NUM! 27.0 -36.6

02.05-02.10 54.4 61.7 24.0 61.7 #NUM! 27.0 -27.4

02.10-02.15 54.8 61.8 24.0 61.8 #NUM! 27.0 -27.8

02.15-02.20 54.9 59.9 24.0 59.9 #NUM! 27.0 -27.9

02.20-02.25 55.1 62.2 24.0 62.2 #NUM! 27.0 -28.1

02.25-02.30 54.6 62.9 24.0 62.9 #NUM! 27.0 -27.6

02.30-02.35 54.6 58.4 24.0 58.4 #NUM! 27.0 -27.6

02.35-02.40 55 60.0 24.0 60.0 #NUM! 27.0 -28.0

02.40-02.45 55 62.9 24.0 62.9 #NUM! 27.0 -28.0

02.45-02.50 54.6 57.2 24.0 57.2 #NUM! 27.0 -27.6

02.50-02.55 54.3 56.1 24.0 56.1 #NUM! 27.0 -27.3

02.55-03.00 54.9 58.9 24.0 58.9 #NUM! 27.0 -27.9

03.00-03.05 55.2 63.0 24.0 63.0 #NUM! 27.0 -28.2

03.05-03.10 55.8 61.2 24.0 61.2 #NUM! 27.0 -28.8

03.10-03.15 54.6 58.5 24.0 58.5 #NUM! 27.0 -27.6

03.15-03.20 54.5 55.3 24.0 55.3 #NUM! 27.0 -27.5

03.20-03.25 54.3 55.5 24.0 55.5 #NUM! 27.0 -27.3

03.25-03.30 54.1 60.1 24.0 60.1 #NUM! 27.0 -27.1

03.30-03.35 54.7 58.4 24.0 58.4 #NUM! 27.0 -27.7

03.35-03.40 54.5 56.0 24.0 56.0 #NUM! 27.0 -27.5

   (22.00-06.00 .)

 

  ( )   ( ) ( )



(1) (2) (3) (4) (5) (6) (7) (3) (4) (5) (6) (7)

 

(L90)

 LAeq,R

(Leq 1 hr)

 

LAeq,Ts

 Tr

( )

 Tr

( )  LAeq,Ts

 Tr

( )

 Tr

( )

   (22.00-06.00 .)

 

  ( )   ( ) ( )

03.40-03.45 54.5 56.1 24.0 56.1 #NUM! 27.0 -27.5

03.45-03.50 54.8 58.2 24.0 58.2 #NUM! 27.0 -27.8

03.50-03.55 54.8 56.6 24.0 56.6 #NUM! 27.0 -27.8

03.55-04.00 54.3 55.3 24.0 55.3 #NUM! 27.0 -27.3

04.00-04.05 54.7 62.5 24.0 62.5 #NUM! 27.0 -27.7

04.05-04.10 55.4 60.2 24.0 60.2 #NUM! 27.0 -28.4

04.10-04.15 55.8 58.3 24.0 58.3 #NUM! 27.0 -28.8

04.15-04.20 55.2 59.7 24.0 59.7 #NUM! 27.0 -28.2

04.20-04.25 55.5 67.9 24.0 67.9 #NUM! 27.0 -28.5

04.25-04.30 55.8 59.3 24.0 59.3 #NUM! 27.0 -28.8

04.30-04.35 55.3 57.6 24.0 57.6 #NUM! 27.0 -28.3

04.35-04.40 55.2 64.1 24.0 64.1 #NUM! 27.0 -28.2

04.40-04.45 55.2 58.6 24.0 58.6 #NUM! 27.0 -28.2

04.45-04.50 55.1 59.6 24.0 59.6 #NUM! 27.0 -28.1

04.50-04.55 55.4 60.1 24.0 60.1 #NUM! 27.0 -28.4

04.55-05.00 55.1 59.0 24.0 59.0 #NUM! 27.0 -28.1

05.00-05.05 55.6 66.8 24.0 66.8 #NUM! 27.0 -28.6

05.05-05.10 55.4 57.4 24.0 57.4 #NUM! 27.0 -28.4

05.10-05.15 56 61.6 24.0 61.6 #NUM! 27.0 -29.0

05.15-05.20 55.9 60.9 24.0 60.9 #NUM! 27.0 -28.9

05.20-05.25 55.6 58.4 24.0 58.4 #NUM! 27.0 -28.6

05.25-05.30 56.9 61.2 24.0 61.2 #NUM! 27.0 -29.9

05.30-05.35 56.9 61.6 24.0 61.6 #NUM! 27.0 -29.9

05.35-05.40 57.2 61.0 24.0 61.0 #NUM! 27.0 -30.2

05.40-05.45 57.1 64.0 24.0 64.0 #NUM! 27.0 -30.1

05.45-05.50 58.8 63.9 24.0 63.9 #NUM! 27.0 -31.8

05.50-05.55 58.2 61.9 24.0 61.9 #NUM! 27.0 -31.2

05.55-06.00 58.5 65.2 24.0 65.2 #NUM! 27.0 -31.5

 : (1)  (2)  (L90)  (Leq)  ( )

(3) 

(4)  LAeq,R (Leq 1 hr) 

(6)   3 

 :   , 2567

   -   (Ts) >  (Tr) 

(5)     

   . . 2565

   -   (Ts) =  (Tr) 

(7)  =  (7)   (1)


