
 

 

ภาคผนวก ข-14.1 
แผนผังแสดงจุดติดตั้งถังดับเพลิงภายใน/ภายนอกอาคาร  



= Fire Hose Cabinet

= Fire Hydrant

= Mobile Foam

= Mobile CO2

= CO2 Fire Extinguisher

= Dry Chemical Fire Extinguisher

= Automatic Sprinkler

= Automatic CO2 System
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เอกสารแสดง จป.วิชาชีพ  









 

 

ภาคผนวก ข-14.3 
แบบบันทึกอุบัติเหตุ  



แบบฟอร์มรายงานอุบัติการณ์                             Report No. ……..……….. 
Incident Report Form 

FM-SE-13 Rev.0 110760 

การรายงานข้อมูลอุบัตกิารณ์ 

รายละเอยีดบุคคลทีไ่ด้รับอุบัตเิหตุหรือพบอุบัตกิารณ์ 
ชนิดของรายงาน                              อุบติัเหตุ                               อุบติัการณ์ 
ช่ือ-สกุล ....................................................................................  เลขประจ าตวัพนกังาน................................................................ 
ต าแหน่ง ....................................................................................  แผนก  ........................................................................................ 
อาย ุ.................................................................................... ....... เพศ  ........................................................................................... 
ข้อมูลการเกดิอุบัตกิารณ์ 
วนัท่ีเกิดเหตุ.................................................... ..........................   เวลาท่ีเกิดเหตุ .............................................................................   
สถานท่ีเกิดเหตุ  ....................................................................... ประเภทงาน  .............................................................................. 
ภารกิจขณะเกิดเหตุ  ................................................................ อวยัวะท่ีไดรั้บบาดเจ็บ  .............................................................. 
 พยานท่ีพบเห็นเหตุการณ์  ......................................................... 
รายละเอยีดการเกดิอุบัตกิารณ์    
(แจง้สาเหตุของเหตุการณ์ ล  าดบัของเหตุการณ์ ส่วนของร่างกายท่ีไดรั้บอุบติัเหตุ) 

รายละเอียด รูปภาพประกอบ 
………………………………………………………………… 
………………………………………………………………… 
………………………………………………………………… 
………………………………………………………………… 
………………………………………………………………… 
………………………………………………………………… 
………………………………………………………………… 
………………………………………………………………… 
………………………………………………………………… 
………………………………………………………………… 
………………………………………………………………… 
………………………………………………………………… 
………………………………………………………………… 

 
 

      
การด าเนินการกบัผู้ได้รับบาดเจ็บ 

 ปฐมพยาบาล……………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………… 

 น าตวัส่โรงพยาบาล………………………………………………………………………………………………………... 
 น าส่งโรงพยาบาลโดย……………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………… 

 



 

 

ภาคผนวก ข-14.4 

สถิติอุบัติเหตุและการสอบสวน  





 

 

ภาคผนวก ข-14.5 
ตัวอยางเอกสาร MSDS สารเคมีที่ใชในโครงการ  



Material Safety Data Sheet 

ALUMINUM SULFATE  

1. Product Identification 

Synonyms: Sulfuric acid, aluminum salt (3:2), octadeca hydrate; Cake alum; Patent alum  
CAS No.: 10043-01-3 (Anhydrous) 7784-31-8 (Octadecahydrate)  
Molecular Weight: 666.44  
Chemical Formula: Al2(SO4)3.18H2O  
Contact Information: 

PRIVI PHARMA PVT LTD  
Privi House,A=71,TTC Industrial Area,Thane Belapur Road, 
Kopar Khairane,Navi Mumbai-400709 
Tel. : 91-22-27783040 – 27784048/66023680 / Fax : 91-22-27783049 

Emergency contact; Mr. J.C.Prasad 0091-9765134784 
 

 

2. Composition/Information on Ingredients 

 
  Ingredient                                CAS No         Percent                                  
  ---------------------------------------   ------------   ------------   ---
------    
  
  Aluminum Sulfate                          10043-01-3       98 - 100%                                                                    
  

 

3. Hazards Identification Emergency Overview  
--------------------------  
WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO 
SKIN, EYES AND RESPIRATORY TRACT.  
 
SAF-T-DATA(tm) Ratings (Provided here for your convenience)  
-----------------------------------------------------------------------------------------------------------  
Health Rating: 2 - Moderate  
Flammability Rating: 0 - None  
Reactivity Rating: 1 - Slight  
Contact Rating: 2 - Moderate  
Lab Protective Equip: GOGGLES; LAB COAT; VENT HOOD; PROPER GLOVES  
Storage Color Code: Green (General Storage)  
          1/7   



 

 
Potential Health Effects  
----------------------------------  
 
This material hydrolyzes in water to form sulfuric acid, which is responsible for the irritating 
effects given below.  
 
Inhalation:  
Causes irritation to the respiratory tract. Symptoms may include coughing, shortness of breath.  
Ingestion:  
Causes irritation to the gastrointestinal tract. Symptoms may include nausea, vomiting and 
diarrhea. There have been two cases of fatal human poisonings from ingestion of 30 grams of 
alum.  
Skin Contact:  
Causes irritation to skin. Symptoms include redness, itching, and pain.  
Eye Contact:  
Causes irritation, redness, and pain.  
Chronic Exposure:  
No information found.  
Aggravation of Pre-existing Conditions:  
No information found.  

4. First Aid Measures 

Inhalation:  
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give 
oxygen. Get medical attention.  
Ingestion:  
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. Get medical attention immediately.  
Skin Contact:  
Wipe off excess material from skin then immediately flush skin with plenty of water for at least 
15 minutes. Remove contaminated clothing and shoes. Get medical attention. Wash clothing 
before reuse. Thoroughly clean shoes before reuse.  
Eye Contact:  
Immediately flush eyes with plenty of water for at least 15 minutes, lifting upper and lower 
eyelids occasionally. Get medical attention.  
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5. Fire Fighting Measures 

Fire:  
Not considered to be a fire hazard.  
Explosion:  
Not considered to be an explosion hazard.  
Fire Extinguishing Media:  
Keep in mind that addition of water can cause the formation of sulfuric acid.  
Special Information:  
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing 
apparatus with full facepiece operated in the pressure demand or other positive pressure mode.  

6. Accidental Release Measures 

Ventilate area of leak or spill. Keep unnecessary and unprotected people away from area of spill. 
Wear appropriate personal protective equipment as specified in Section 8. Spills: Pick up and 
place in a suitable container for reclamation or disposal, using a method that does not generate 
dust. Cover spill with sodium bicarbonate or soda ash and mix. US Regulations (CERCLA) 
require reporting spills and releases to soil, water and air in excess of reportable quantities. The 
toll free number for the US Coast Guard National Response Center is (800) 424-8802. 
 

7. Handling and Storage 

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against physical 
damage. Isolate from incompatible substances. Aluminum sulfate absorbs moisture and becomes 
a safety hazard when spilled because it absorbs moisture and becomes slippery. Containers of 
this material may be hazardous when empty since they retain product residues (dust, solids); 
observe all warnings and precautions listed for the product.  

8. Exposure Controls/Personal ProtectionAirborne Exposure Limits:  
-OSHA Permissible Exposure Limit (PEL): 
2 mg/m3 (TWA) soluble salts as Al 
-ACGIH Threshold Limit Value (TLV): 
2 mg/m3 (TWA) soluble salts as Al  
Ventilation System:  
A system of local and/or general exhaust is recommended to keep employee exposures below the 
Airborne Exposure Limits. Local exhaust ventilation is generally preferred because it can control 
the emissions of the contaminant at its source, preventing dispersion of it into the general work 
area. Please refer to the ACGIH document, Industrial Ventilation, A Manual of Recommended 
Practices, most recent edition, for details.  
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Personal Respirators (NIOSH Approved):  
If the exposure limit is exceeded and engineering controls are not feasible, a half facepiece 
particulate respirator (NIOSH type N95 or better filters) may be worn for up to ten times the 
exposure limit or the maximum use concentration specified by the appropriate regulatory agency 
or respirator supplier, whichever is lowest.. A full-face piece particulate respirator (NIOSH type 
N100 filters) may be worn up to 50 times the exposure limit, or the maximum use concentration 
specified by the appropriate regulatory agency, or respirator supplier, whichever is lowest. If oil 
particles (e.g. lubricants, cutting fluids, glycerine, etc.) are present, use a NIOSH type R or P 
filter. For emergencies or instances where the exposure levels are not known, use a full-facepiece 
positive-pressure, air-supplied respirator. WARNING: Air-purifying respirators do not protect 
workers in oxygen-deficient atmospheres.  
Skin Protection:  
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as 
appropriate, to prevent skin contact.  
Eye Protection:  
Use chemical safety goggles and/or full face shield where dusting or splashing of solutions is 
possible. Maintain eye wash fountain and quick-drench facilities in work area.  

9. Physical and Chemical Properties 

Appearance:  
Colorless crystals.  
Odor:  
Odorless.  
Solubility:  
87 g/100 cc water @ 0C (32F).  
Specific Gravity:  
1.69 @ 17C/4C  
pH:  
No information found.  
% Volatiles by volume @ 21C (70F):  
0  
Boiling Point:  
No information found.  
Melting Point:  
87C (189F) Decomposes.  
Vapor Density (Air=1):  
No information found.  
Vapor Pressure (mm Hg):  
No information found.  
Evaporation Rate (BuAc=1):  
No information found.  
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10. Stability and Reactivity 

Stability:  
Stable under ordinary conditions of use and storage.  
Hazardous Decomposition Products:  
Hydrolyzes to form dilute sulfuric acid. Toxic and corrosive oxides of sulfur may be formed 
when heated to decomposition.  
Hazardous Polymerization:  
Will not occur.  
Incompatibilities:  
Corrosive to metals in the presence of water.  
Conditions to Avoid:  
Moisture and incompatibles.  

11. Toxicological Information 

 
Anhydrous Material: Oral mouse LD50: 6207 mg/kg; Irritation eyes rabbit: 10 mg/24H severe; 
investigated as a mutagen and reproductive effector. 
18-Hydrate: Oral mouse LD50: > 9 gm/kg; investigated as a mutagen.  
  --------\Cancer Lists\-----------------------------------------------------
- 
                                         ---NTP   Carcinogen--- 
  Ingredient                             Known    Anticipated    IARC 
Category 
  ------------------------------------   -----    -----------    ------------
- 
  Aluminum Sulfate (10043-01-3)           No          No         None 

12. Ecological Information 

Environmental Fate:  
No information found.  
Environmental Toxicity:  
No information found.  

          5/7 

 

 



13. Disposal Considerations 

Whatever cannot be saved for recovery or recycling should be managed in an appropriate and 
approved waste disposal facility. Processing, use or contamination of this product may change 
the waste management options. State and local disposal regulations may differ from federal 
disposal regulations. Dispose of container and unused contents in accordance with federal, state 
and local requirements.  

14. Transport Information 

Not regulated.  

15. Regulatory Information 

  --------\Chemical Inventory Status - Part 1\-------------------------------
-- 
  Ingredient                                       TSCA  EC   Japan  
Australia 
  -----------------------------------------------  ----  ---  -----  --------
- 
  Aluminum Sulfate (10043-01-3)                     Yes  Yes   Yes      Yes                                   
  
  --------\Chemical Inventory Status - Part 2\-------------------------------
-- 
                                                          --Canada-- 
  Ingredient                                       Korea  DSL   NDSL  Phil. 
  -----------------------------------------------  -----  ---   ----  ----- 
  Aluminum Sulfate (10043-01-3)                     Yes   Yes   No     No            
  
  --------\Federal, State & International Regulations - Part 1\--------------
-- 
                                             -SARA 302-    ------SARA 313----
-- 
  Ingredient                                 RQ    TPQ     List  Chemical 
Catg. 
  -----------------------------------------  ---   -----   ----  ------------
-- 
  Aluminum Sulfate (10043-01-3)              No    No      No         No 
  
  --------\Federal, State & International Regulations - Part 2\--------------
-- 
                                                        -RCRA-    -TSCA- 
  Ingredient                                 CERCLA     261.33     8(d)  
  -----------------------------------------  ------     ------    ------ 
  Aluminum Sulfate (10043-01-3)              5000       No         No    
  
  
Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  No 
SARA 311/312:  Acute: Yes      Chronic: No   Fire: No  Pressure: No 
Reactivity: No          (Mixture / Solid)    6/7 



 
 
Indian Hazchem Code: None allocated.  
Poison Schedule: None allocated.  
WHMIS:  
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulations (CPR) and the MSDS contains all of the information required by the CPR.  

16. Other Information 

NFPA Ratings: Health: 2 Flammability: 0 Reactivity: 0  
Label Hazard Warning:  
WARNING! HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO 
SKIN, EYES AND RESPIRATORY TRACT.  
Label Precautions:  
Avoid breathing dust. 
Keep container closed. 
Use only with adequate ventilation. 
Wash thoroughly after handling. 
Avoid contact with eyes, skin and clothing.  
Label First Aid:  
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. If inhaled, remove to fresh air. If not breathing, 
give artificial respiration. If breathing is difficult, give oxygen. In case of contact, wipe off 
excess material from skin then immediately flush eyes or skin with plenty of water for at least 15 
minutes. Remove contaminated clothing and shoes. Wash clothing before reuse. In all cases, get 
medical attention.  
Product Use:  
Laboratory Reagent.  
Revision Information:  
No Changes.  
Disclaimer:  
Privi Pharma Pvt. Ltd.. provides the information contained herein in good faith but makes no 
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the 
appropriate precautionary handling of the material by a properly trained person using this product. 
Individuals receiving the information must exercise their independent judgment in determining its 
appropriateness for a particular purpose. The information above is believed to be accurate and 
represents the best information currently available to us. However, we make no warranty of 
merchantability or any other warranty, express or implied, with respect to such information, and we 
assume no liability resulting from its use. Users should make their own investigations to determine the 
suitability of the information for their particular purposes. In no event shall privi pharma pvt. ltd be 
liable for any claims, losses, or damages of any third party or for lost profits or any special, indirect, 
incidental, consequential or exemplary damages, howsoever arising, even If privi pharma pvt. Ltd. has 
been advised of the possibility of such damages. 

 
Other Special Considerations: Not available. 
Created: June 2009         7/7 



 
        
  
 
______________________________________________________________________________________________ 
 

                                Aquatreat Chemical Co., Ltd.        CC-FR-049/ Rev 1   17 Dec 13 
165 moo 4, Banpho, Muang, Nakhonratchasima  30310 

Tel.044-207568-9  Fax.044-207124 
 

Product Name: Sulfuric Acid 50% Aquatreat Chemical Co.,Ltd. 

 

SAFETY DATA SHEET 
 

Sulfuric  acid  50 % 
 
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION  
   
 Product Name   :  Sulfuric acid  
 Chemical Name/Synonyms :  Sulphuric Acid, Hydrogen Sulphate, Oil of Vitriol, Battery Acid  
 
 
  Company Identification:   Aquatreat Chemical Co.,Ldt.  

                                                               165 Moo.4 Banpho, Muang, Nakhonratchasima 30310 
                                                Tel 044-207568-9 Fax 044-207124 
 
2. HAZARDS INDENTIFICATION 
 
GHS-US classification 
Skin Corr.   1A  H314 
Eye Dam.    1 H318 
 
 
GHS-US labelling  
Hazard pictograms (GHS-US) 
 
 
 
 
 
 
Signal word (GHS-US)   Danger 
Hazard statements (GHS-US)  H314 - Causes severe skin burns and eye damage  

H318 - Causes serious eye damage 
 
Precautionary statements (GHS-US)  P260 - Do not breathe mist, vapours, spray   

P264 - Wash exposed skin thoroughly after handling  
P280 - Wear protective gloves, protective clothing, eye  
protection, face protection  
P301+P330+P331 - IF SWALLOWED: Rinse mouth. Do NOT 
induce vomiting  
P303+P361+P353 - IF ON SKIN (or hair): Remove/Take off 
immediately all contaminated clothing.  
Rinse skin with water/shower  
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Product Name: Sulfuric Acid 50% Aquatreat Chemical Co.,Ltd. 

                                 สุขภาพ 
Ŝ – อนัตรายถึงชีวิต 
ś – อนัตรายสูง 
Ś – อนัตรายปานกลาง 
ř – อนัตรายน้อย 
Ř – ปลอดภัย 
 

Sulfuric  acid  50 % 
 
 
P304+P340 - IF INHALED: Remove person to fresh air and keep  
comfortable for breathing  
P305+P351+P338 - If in eyes: Rinse cautiously with water for several  
minutes. Remove contact  
lenses, if present and easy to do. Continue rinsing  
P310 - Immediately call a POISON CENTER/doctor/…  
P363 - Wash contaminated clothing before reuse  
P405 - Store locked up  
P501 - Dispose of contents/container to comply with local, state and  
federal regulations  

 

Other hazards 
Other hazards not contributing to the classification : None. 
 
NFPA Rating 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. COMPOSITION/INFORMATION ON INGREDIENTS  
 
Chemical Name:  Sulfuric Acid  
Synonyms:    Sulphuric Acid, Hydrogen Sulphate, Oil of Vitriol, Battery Acid  
Chemical Family: Inorganic Acid 
Chemical Formula:  H2SO4 
CAS Reg. No              7664-93-9 
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Product Name: Sulfuric Acid 50% Aquatreat Chemical Co.,Ltd. 

 
Sulfuric  acid  50 % 

 
 
Name          CAS #      % by weight  
Sulfuric Acid    7664-93-9            50%  
 

Martin can not guarantee the technical analysis and exact chemical composition as it may vary 
depending on the chemical components of the raw material and are not reflected in this document. 
Consult analysis sheets for exact chemical composition.   
 
 
                                                       

4. FIRST AID MEASURES  
 

IMMEDIATE TREATMENT: 
 

 INHALATION 
        When safe to enter area,  remove from exposure. Use a bag vale mask or 
        similar device to perform artificial respiration (rescue breathing)  if needed. 
        Keep warm and at rest.  Get medical attention immediately. 
 
 SKIN  CONTACT 
        In case of contact,  immediately flush skin with plenty of water for at least 
        15 minutes while removing contaminated clothing and shoes. Wash clothing 
        before reuse. Excess acid on skin can be neutralized with a 2% solution of  
        bicarbonate of soda. Call a physician immediately. 
 
 EYE  CONTACT 
        Wash eyes immediately with large amounts of water, lifting upper and lower 
        eyelids occasionally .  Call a physician immediately. 

 
 INGESTION 
        DO  NOT  INDUCE  VOMITING.  Give large with plenty of water or milk. 
        Never give anything by mouth to an unconscious person. Call a physician 
        immediately.     

 
 
5. FIRE FIGHTING MEASURES  
  
Flammability of the product:   Non-flammable  
Flash points:        Not applicable  
Auto-ignition temperature:   Not applicable  
Flammable limits:      Not applicable  
Products of thermal decomposition:  Oxides of Sulfur  
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Product Name: Sulfuric Acid 50% Aquatreat Chemical Co.,Ltd. 

 
Sulfuric  acid  50 % 

 
EXPLOSION HAZARDS:   
Not flammable but highly reactive. Reacts violently with water with evolution of heat can react with 
organic materials explosively (See Section 10). Reacts with many metals to liberate hydrogen gas 
which can formexplosive mixtures with air. Hydrogen can accumulate to explosive concentrations.  
May ignite other combustible materials.  
 
 
HAZARDOUS REACTIVITY  
Instability: Stable, but reacts violently with water and organic materials with evolution of heat.   
Decomposition: Releases sulfur dioxide at extremely high temperatures.   
Polymerization: Polymerization will not occur.   
 
Materials to Avoid: Vigorous reactions with water; alkaline solutions; metals, metal powder; carbides; 
chlorates; fuminates; nitrates; picrates; strong oxidizing, reducing, or combustible organic materials. 
Hazardous gases are evolved on contact with chemicals such as cyanides, sulfides, and carbides.  
 
 
FIRE-FIGHTING MEDIA AND INSTRUCTIONS: Wear a NIOSH/MSHA approved self-
contained breathing apparatus if vapors or mists are present and full protective clothing. For fighting 
fires in close proximity to spill or vapors, use acid-resistant personal protective equipment. Evacuate 
personnel to a safe area. Prevent unauthorized entry to fire area. Dike area to contain runoff and 
prevent contamination of water sources. Neutralize runoff with lime, soda ash or other suitable 
neutralizing agents (see Deactivating Chemicals, Section 6). Cool containers that are exposed to flame 
with streams of water until fire is out.  
 
 
6. ACCIDENTAL RELEASE MEASURES  
  
Small Spill: Cover with DRY earth, sand or other non-combustible material or absorb with an inert dry 
material and place in a loosely covered plastic or other appropriate waste disposal container. If 
necessary: Neutralize the residue with a dilute solution of sodium carbonate, lime, or other suitable 
neutralizing agent.  
 
Large Spill: Stop leak if possible without risk. Dike with DRY earth, sand or other non-combustible 
inert material. Prevent entry into sewers or waterways. Consider neutralizing the residue with sodium 
carbonate, lime, or other suitable neutralizing agent. Ensure adequate decontamination of tools and 
equipment following clean up. Comply with Federal, Provincial/State and local regulations on 
reporting releases.  Dispose of waste material at an approved waste treatment/disposal facility, in 
accordance with applicable regulations. Do not dispose of waste with normal garbage or to sewer 
systems.  
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Product Name: Sulfuric Acid 50% Aquatreat Chemical Co.,Ltd. 

 
Sulfuric  acid  50 % 

 
7.HANDLING AND STORAGE  
 
    Good general ventilation should be provided to keep vapor and mist concentrations below the 
exposure limits. Have available and wear as appropriate: Chemical splash goggles; full-length 
faceshield/chemical splash goggle combination; acid-proof gauntlet gloves, apron, and boots; acid 
proof suit and hood; and appropriate NIOSH/MSHA respiratory protection. In case of emergency or 
where there is a strong possibility of considerable exposure, wear a complete acid suit with hood, 
boots and gloves. If acid vapor or mist are present and exposure limits may be exceeded, wear 
appropriate NOISH/MSHA respiratory protection.  
 
HANDLING: Wear appropriate Personal Protection Equipment. Do not breathe sprays or mists. Do 
not ingest. Do not get in eyes, on skin or on clothing. Keep ignition sources away from sulfuric acid 
storage, handling and transportation equipment. Locate safety shower and eyewash station close to 
chemical handling area. Use EXTREME care when diluting with water. Always add acid to water 
never the reverse. CAUTION: Hydrogen, a highly flammable gas, can accumulate to explosive 
concentrations inside drums, or any types of steel containers or tanks upon storage. Carbon steel 
storage tanks must be vented. People working with this chemical should be properly trained regarding 
its hazards and its safe use.   
 
STORAGE: If stored in non-reactive container, keep container tightly closed. Metal and, specifically 
carbon steel, storage tanks must be vented due to hydrogen release as noted above.  
 
 
8. EXPOSURE CONTROLS/PERSONAL PROTECTION  
  
Engineering controls  
Use process enclosures, local exhaust ventilation or other engineering controls to keep airborne levels 
below recommended exposure limits. The most effective measures are the total enclosure of processes 
and the mechanization of handling procedures to prevent all personal contact with sulfuric acid.  
Safety showers and eyewash stations should be installed in storage and handling areas.  
 
Personal protection  
 
Eyes:  Chemical goggles and face shield.  
 
Skin: Where there is a danger of spilling or splashing, acid resistant aprons or suits should be worn. 
Trouser legs should be worn outside (not tucked in) rubber boots.  
 
Hands: Chemical-resistant, impervious gloves (i.e. neoprene) should be worn when handling sulfuric 
acid.  
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Product Name: Sulfuric Acid 50% Aquatreat Chemical Co.,Ltd. 

Sulfuric  acid  50 % 
 
Respiratory:  Respirator selection must be based on known or anticipated exposure levels, the hazards 
of the product and the safe working limits of the selected respirator.  A NIOSH/MSHA approved air-
purifying respirator equipped with acid gas/fume, dust, mist cartridges for concentrations up to 10 
mg/m . An air-supplied respirator if concentrations are higher or unknown.  
 

NOTE: Personal protection information shown in Section 8 is based upon general information as to 
normal uses and conditions. Where special or unusual uses or conditions exist, it is suggested that the 
expert assistance of an industrial hygienist or other qualified professional be sought.  
 

Component      Exposure limits  
Sulfuric Acid:   ACGIH TLV 1 mg/m3 (TWA) 8 hours 

ACGIH STEL 3 mg/m3 15 minutes   
OSHA PEL 1 mg/m3 (TWA) 8 hours  
NIOSH REL 1 mg/m (TWA) 10 hours  

. 
 
9. PHYSICAL AND CHEMICAL PROPERTIES  
 
Appearance and Odor: Odorless, clear to amber, heavy, oily liquid. A pungent odor may exist if certain  
impurities are present in the acid.   
 
Molecular Weight: Not applicable. 
Color: Colorless. Clear 
pH (1% soln/water): Acidic. 
Boiling Point: The lowest known value is 100°C (212°F) (Water). Weighted average: 195°C (383°F) 
Melting Point: May start to solidify at 10.36°C (50.6°F) based on data for: Sulfuric acid. 
Critical Temperature: Not available. 
Specific Gravity: Weighted average: 1.3 (Water = 1) 
Vapor Pressure: The highest known value is 2.3 kPa (@ 20°C) (Water). 
Vapor Density: The highest known value is 3.4 (Air = 1) (Sulfuric acid).  
                            Weighted average: 2.01 (Air = 1) 
Volatility: Not available. 
Odor Threshold: Not available. 
Water/Oil Dist. Coeff.: Not available. 
Ionicity (in Water): Not available. 
Dispersion Properties: See solubility in water. 
Solubility: Easily soluble in cold water, hot water  
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10. STABILITY AND REACTIVITY  
  
Stability:  Stable  
Conditions to Avoid: Keep away from heat and sources of ignition. Avoid temperatures, which may 
have a negative effect on the materials of construction used in equipment.   
Materials to Avoid: Contact with organic materials (such as alcohol, acrylonitrile, chlorates, carbides, 
epichlorohydrin, fulminates, isoprene, nitrates and picrates) may cause fire and explosions. Contact 
with metals may produce flammable hydrogen gas. When diluting, add acid to water. Do NOT add 
water to the acid.  
Hazardous Decomposition or Combustion Products: Toxic gases and vapors (e.g. sulfur dioxide, 
sulfuric acid vapors/mists and sulfur trioxide) may be released when sulfuric acid decomposes.  
Hazardous Polymerization: Will Not Occur.  
 
Corrosivity : Extremely corrosive in presence of aluminum, copper, and stainless steel.  Highly 
corrosive in presence of stainless steel (304). Non-corrosive in presence of glass.  
 
 

11. TOXICOLOGICAL INFORMATION  
  
Toxicity Data  
 
LD50 (oral, rat) = 2140 mg/kg    LC50 (inhalation, rat) = 510 mg/m3 for 2 hrs  
 
Carcinogenicity Data: The IARC has concluded that occupational exposure to strong inorganic acid 
mists containing sulfuric acid is carcinogenic to man, causing cancer of the larynx (the voice box). 
Although no direct link has been established between exposure to sulfuric acid and cancer in man, 
exposure to any mist or aerosol during the use of this product should be avoided.  
Reproductive Effects: Slightly embryotoxic in rabbits (a minor, rare skeletal variation). The animals 
were   
exposed to 5 and 20 mg/m3 for 7 hrs/day throughout pregnancy. Slight maternal toxicity was present at 
the highest dose in both species.  
 
Mutagenicity Data: Cytogenic analysis (hamster) ovaries 4 mmol/L   
Teratogenicity Data: Not teratogenic in mice and rabbits.   
Synergistic Materials: None known  
 
Special Remarks on other Toxic Effects on Humans:  
Skin: Causes severe skin irritation and burns. Continued contact can cause tissue necrosis.  
Eye: Causes severe eye irritation and burns. May cause irreversible eye injury.  
Ingestion: Harmful if swallowed. May cause permanent damage to the digestive tract. Causes 
gastrointestinal tract burns. May cause perforation of the stomach, GI bleeding, edema of the glottis, 
necrosis and scarring, and sudden circulatory collapse (similar to acute inhalation). It may also cause 
systemic toxicity with acidosis.  
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Inhalation: May cause severe irritation of the respiratory tract and mucous membranes with sore 
throat, coughing, shortness of breath, and delayed lung edema. Causes chemical burns to the 
respiratory tract. Inhalation may be fatal as a result of spasm, inflammation, edema of the larynx and 
bronchi, chemical pneumonitis, and pulmonary edema. May also affect teeth (changes in teeth and 
supporting structures - erosion, discoloration).  
 

 
Chronic Potential Health Effects:  
 
Inhalation: Prolonged or repeated inhalation may affect behavior (muscle contraction or spasticity), 
urinary system (kidney damage), and cardiovascular system, heart (ischemic heart lesions), and 
respiratory system/lungs (pulmonary edema, lung damage), teeth (dental discoloration, erosion).  
Skin: Prolonged or repeated skin contact may cause dermatitis, an allergic skin reaction.  

 
 
12. ECOLOGICAL INFORMATION  
 
Ecotoxic Effects: Harmful to aquatic life in very low concentrations. May be dangerous if it enters 
water intake; Fish toxicity; 2.8 μg/L 96 hrs LC50 Rainbow trout.  
 
Products of Degradation: Possibly hazardous short term degradation products are not likely. 
However, long term degradation products may arise.  These products are sulphur oxides (SO2, SO3)  
 
Toxicity of the Products of Degradation: The products of degradation are more toxic than the 
original product.  
 
  
13. DISPOSAL CONSIDERATIONS  
  
Waste disposal: The generation of waste should be avoided or minimized wherever possible. Cleaned 
up material may be a hazardous waste as defined by Resource Conservation and Recovery Act 
(RCRA) on disposal due to the corrosivity characteristic. Disposal of this product and any by-products 
must comply with all local, state, and federal requirements.  Consult your local and/or regional 
authorities.  
  
 
14. TRANSPORT INFORMATION  
   
Shipping Description:  Sulfuric Acid  
Shipping Description:  UN 1830, Sulfuric Acid, 8, PG II  
Packaging References:  49CFR, Sections 172.504, 173.213, 173.247, 172.325 / SP 30  
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15. REGULATORY INFORMATION  
  
U.S. Federal regulations:  
 
TSCA 8(b) inventory: Sulfuric acid  
SARA 302/304/311/312 extremely hazardous substances: Sulfuric acid 
SARA 313 toxic chemical notification and release reporting: Sulfuric acid 
CERCLA: Hazardous Substances: Sulfuric acid: 1000 lbs. (453.6 kg)  
 
Reportable Quantity (RQ) under U.S. EPA CERCLA: RQ=1000 lb / 454 kg 
TSCA Inventory Status: Reported/Included   
 
Other Regulations/Legislation which apply to this product: New Jersey Special Health Hazard 
Substance List and Environmental Hazardous Substance; Minnesota, Florida, Rhode Island Hazardous 
Substance ; California Director's List of Hazardous Substances; Massachusetts Extraordinarily 
Hazardous Substance List   
 
00 
 
16. OTHER INFORMATION  
 
Hazardous Material Information System (HMIS) National Fire Protection Association (NFPA)  
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ภาคผนวก ข-14.6 
เอกสารการรับเขาและการจัดเก็บสารเคมี/วัตถุอันตราย  



























 

 

ภาคผนวก ข-14.7 
หนังสอืแตงตั้งคณะกรรมการความปลอดภัย อาชีวอนามัย  

และสภาพแวดลอมในการทำงาน  







 

 

ภาคผนวก ข-14.8 
เอกสารการออกแบบและอุปกรณปองกันอัคคีภัยเปนไปตามหลัก NFPA  
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SECTION 5: COMMISSIONING AND MAINTENANCE 

5.1 APPROVAL OF INSTALLATION 

The completed system must be tested by qualified personnel in accordance with the requirements of 

NFPA 12 “Standard for Carbon Dioxide Extinguishing Systems” Only approved equipment and 

devices should be used in the systems. To determine that system has been properly installed and will 

function as specified, the following steps must be performed. 

A.) A thorough visual inspection of the installed system and hazard area. The piping operational 

equipment and discharge nozzles shall be inspected for proper size and location. The locations of 

alarms and manual emergency releases shall be confirmed. The configurations of the hazard shall be 

compared to the original hazard specification. The hazard shall be inspected closely for unclosable 

openings and sources of agent loss which may have been overlooked in the original specification. 

B.) A check of labeling devices for proper designations and instructions Nameplate data on the 

storage containers shall be compares to specifications 

C.) A test for mechanical tightness of the piping and associated equipment to assure the leakage will 

not occur and that there will be no hazardous pipe movements during discharge. 

D.) Non-destructive operational tests on all devices necessary for proper functioning of the system 

including detection, actuation devices and auxiliary devices. 

OPTIONAL 

Checking the operation of the CO2 Cylinder Valves. To check the operation of the cylinder valves on 

each bank of CO2 served by a master CO2 cylinder, process as follows: 

1.) Ensure that safety pins are inserted in all cylinders, and a 10mm manual kevel is available. 

2.) Disconnect the discharge hose from the cylinder valve of each cylinder on the cylinder on the 

cylinder bank to be tested. 

3.) Fit a new or unused protective cap to each cylinder valve outlet, and tighten the cap securely 

(torque setting 20 to 50 Nm). 
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4.) Connect a suitable test gas source (i.e. a test gas cylinder fitted with a pressure regulator, test 

gauge and connecting hose) to the actuation connection of the master CO2 cylinder valve. 

NOTE: The minimum pressure required to actuate the CO2 cylinder vales is 10 bar (psi). 

5.) Apply the test gas pressure to actuate the cylinder valve on the master CO2 cylinder and the 

remaining CO2 cylinders. 

6.) When it has been observed that the manual/pneumatic stackable actuator on the master cylinder 

has activated, turn off the test gas supply. 

7.) Carefully disconnect the test gas supply, ensuring that the test gas is safely vented during 

disconnection. 

8.) Reset the manual/pneumatic stackable actuator to the initial position. 

9.) Carefully unscrew the protective cap from the CO2 cylinder valve. There should be no pressure 

behind the valve caps. 

10.) When the CO2 cylinder valve has been reset, reconnect the discharge hose to the CO2 cylinders 

valve. 

11.) When all the discharge hoses have been reconnected to all CO2 cylinders, remove the safety pin 

from each manual/pneumatic stackable actuator. 

WARNING CHECKING THE OPERATION OF THE CO2 CYLINDER 

VALVES SHOULD ONLY BE CARRIED OUT BY A SUITABLE 

QUALIFIED ENGINEER. 

5.2. PRE-COMMISSIONING 

5.2.1 Piping, Brackets and Nozzles 

1. Ensure that all pipes and fittings are in accordance with the correct specification shown on the 

General Arrangement Drawings. 

2. Check that the systems are installed in accordance with the drawings and that any deviations have 

been incorporated into the ‘As Built’ drawings. 
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3. The CO2 nozzles should have been sent to the site pre-drilled. Check that all nozzles and orifice 

units are fitted in their designated locations. 

4. Check that all open and closed sections of piping have been pressure tested. 

5. Check all pipe supports and brackets to ensure that the pipe work is firmly secured in position. 

5.3 INSPECTION 

To provide maximum assurance that the CO2 System will operate effectively and safely, the 

following procedures must be performed after installation and semi-annually thereafter. 

WARNING THESE PROCEDURES REQUIRE THE OPERATION OF TRIPS AS WELL AS 

ELECTRONIC CONTROLS. MAKE CERTAIN THAT ARRANGEMENTS ARE MADE FOR 

THE SHUTDOWN OR OPERATION OF ANY EQUIPMENT CONNECTED TO THESE 

INITIATING DEVICES BEFORE PROCEEDING 

5.3.1 General 

A.) Note the general appearance of all system components checking for mechanical damage or 

corrosion. Replace any questionable components. 

B.) Check nameplates for legibility and clean as necessary. 

C.) Inspect nozzles for blockage and clean as necessary. 

D.) Remove the pilot cylinder actuators. 

E.) Each cylinder must be removed from its bracket and weighed as follows. 

(Alternatively the CO2 levels may be checked using a noninvasive level detector). 

WARNING CO2 CYLINDERS ARE UNDER HIGH PRESSURE. MAKE 

CERTAIN THE TRANSPORT CAP IS INSTALLED WHENEVER THE 

CYLINDER IS REMOVED FROM ITS BRACKET OR DISCHARGE 

PIPING AS IT COULD RESULT IN SERIOUS INJURY IF THE CO2 

CYLINDER IS ACTUATED. 
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F.) Disconnect the discharge hoses at the valve discharge outlet, taking care to throw away the copper 

washer. 

G.) Install the transport cap and remove the CO2 cylinder from the bracket. 

H.) Weigh each cylinder and compare the actual weight with the nameplate stamping. If the cylinder 

shows a loss in ‘total weight’ exceeding 10% of the ‘weight of charge’, it must be replaced or 

recharged. 

NOTE:  The total weight consists of storage cylinder agent, valve, siphon tube and cap. 

5.3.2 Reinstallation of Cylinders 

If the cylinder was removed from a bracket for weighing, complete the following steps for correct 

reinstallation. 

A.) Position the cylinder against the wall rack with rack with the valve outlet facing to the right. 

B.) Fit the cylinder strap and secure it with the nut and bolt provided. 

C.) Remove and store the transport cap and reconnect the discharge hose, replace the new copper 

washer at the valve discharge outlet. 

5.3.3 To Operation Test the Electric Actuator 

A.) Remove the electrical solenoid actuator from the cylinder by unscrewing and lifting it off. 

WARNING AVOID CONTACT WITH THE PILOT CYLINDER 

ACTUATION PORT AS IT COULD RESULT IN A CO2 SYSTEM 

DISCHARGE. 

B.) Ensure the actuation pin is fully retracted. 

C.) Initiate an electrical solenoid actuation sequence and ensure that the solenoid energizes            

(the actuation pin is in the fully extended position.) 

D.) Reset the fire alarm system. 
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E.) Reset the electrical solenoid actuator. Ensure that the electrical actuator is de-energised and the 

actuation pin is fully retracted. 

F.) Mount the electrical solenoid actuator on the pilot cylinder and screw it down fully. 

5.3.4 To Operationally Test the Manual Actuation 

A.) Remove the manual/pneumatic stackable actuator and the electrical solenoid actuator as a 

complete unit from the cylinder. 

WARNING AVOID CONTACT WITH THE PILOT CYLINDER 

ACTUATION PORT AS IT COULD RESULT IN A CO2 SYSTEM 

DISCHARGE. 

B.) Ensure the electrical solenoid actuation pin is in its fully retracted position. 

C.) Pull the locking pin from the manual/pneumatic stackable actuator and push the actuation button. 

D.) Ensure the electrical actuation pin is in its fully extended position. 

E.) Remove the manual/pneumatic stackable 

F.) Actuator from the electrical actuator by unscrewing and lifting it off. 

G.) Reset the manual/pneumatic stackable actuator ensuring that the actuation pin is in its fully 

retracted position. 

H.) Insert the locking pin into the manual/pneumatic actuator. 

I.) Reset the electrical actuator ensuing that the actuation pin is in its fully retracted position. 

J.) Mount the electrical actuator on the actuation port cylinder, and screw it down fully. 

K.) Mount the manual/pneumatic actuator on the actuation port of the electrical actuator, and screw it 

down fully. 

L.) Reset the electrical solenoid actuator ensuring that the actuation pin is in its fully retracted 

position. 
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M.) Mount the electrical solenoid actuator on the actuation port of the pilot cylinder, and screw it 

down fully hand tight. 

N.) Mount the manual/pneumatic actuator on the actuation port of the electrical actuator and tighten it 

fully by hand. 

5.4. TESTING 

NFPA 12 calls for full discharge tests for both total flooding and local application systems. Total 

flooding test will verify the achieved concentration while local application test verifies the CO2 

coverage rather than concentration. 

The system must be tested as flows: 

A.) Total flooding: Full discharge of the entire design quantity of CO2 thought system piping to 

ensure that it is discharged into hazard and the concentration is achieved and maintained in the pilot 

of time by design specifications. All pressure operated devices are to be checked to ensure that 

function as intended. 

5.5. MAINTENANCE 

The system consists of electrical, mechanical pneumatic devices which require periodic care. 

Maintenance should be conducted every six months to provide maximum assurance that the fire 

suppression system will operate effectively and safety.                                                                        

Inspections should be conducted at more frequent intervals to ensure that fire suppression system is 

charged and function able. 

5.5.1. Inspection and Testing 

All CO2 systems must be thoroughly checked and tested every six months by properly trained 

personnel. 
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5.5.2. Hoses 

All system hoses, including those used as flexible connectors, are to be tested every five years in 

accordance with NFPA 12. 

5.5.3. Cylinders 

CO2 cylinders are not to be recharged without a hydrostatic test and relabeling if more than five years 

have elapsed since the last test. Cylinders that have not been discharged but are regularly begin 

serviced are permitted to be retained in service for a maximum of 12 years from the date of the last 

hydrostatic test. After 12 years, the cylinders should be discharged and re-tested before being used. 

5.5.4 Recharge 

In order to maintain fire protection, CO2 cylinders must be recharged at a Tyco approved Filling 

Station without any delay after operation or loss of CO2. 
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Summary of Carbon Dioxide Fire Extinguishing System 

Testing and Maintenance 

 

Service Routine level (1) – Monthly 

Electrical 

A) Check that the Control Panel indicates normal operation. 

B) Operate at least one Detector or Call Point, and check operation of Alarm sounders. 

C) Visually check batteries. 

D) Check that the access to Control Equipment is unobstructed. 

Mechanical 

A) Visually inspect the CO2 System, including pipe work and nozzles, for signs of physical damage 

or corrosion. 

B) The pressure gauge reading should be checked on each CO2 cylinder.  

C) Check that access to the cylinders and actuators is unobstructed. 

Report any low readings to the Responsible Person, and note in Log Book. 

Service Routine Level (2) – Three Monthly 

As Service level (1). Plus 

Electrical 

A) Check Log Book entries. 

B) Examine and Test Batteries. 

C) Operate a Detector or Call Point and check Control Panel indications and Functions, Alarm 

Sounders and Strobes. Check fault indications by simulation of fault condition. Check control unit for 

moisture or other deterioration. 

D) Check operation all Detectors.   

 

Fire Detection and Suppression System for GT Package 

OPERATION & MAINTENANCE INSTRUCTIONS 

KHOAKANUN CLEAN ENERGY 



   
 
            

          1858/110-111, Interlink Tower Bldg., 25
th
 Fl., Bangna-Trad Rd.,   

          Bangna, Bangna, Bangkok 10260 Thailand              

          Tel.  (66-2) 366 9000     Fax. (66-2) 366 9090 

          www.tkfs.co.th  
 

 

 

Section 5 

Page 9 of 9 

Mechanical  

A) Ensure that all components are free from dust and dirt that might impair the efficiency of the 

system. 

B) Inspect pipe work and nozzles to ensure that they are not obstructed, and that they are in the 

designed position. 

C) Ensure that all controls are properly set and that components have not been damaged. 

 

General 
A) Check that building alterations have not been carried out which would affect the operation, 

efficiency or safety of the system. 

 

1. Service Routine level (4) – Six Monthly 
All as Service Level (3), plus 

 

Electrical  
A) For Stand Alone System, isolate gas release circuit and remove System Actuation Solenoid(s). 

B) With actuation Solenoid removed, simulate operation of Stage 1 and Stage 2 alarms, and check 

operation of shutdowns. Service Engineers must obtain the Users specific permission before this test 

is carries out. 

C) Check operation of all ancillary equipment such as Manual Release Units. 

 

Mechanical 
A) Check all signs and replace if necessary. 

 

2. Service Routine Level (5) – Annually 
All as Service Level (4), plus 

 

  Weight the Cylinder whether they lost of more than 10% need to refill 

 

Electrical 
A) Ensure that all Detectors have been tested during the year. 

B) Visually check all cable fittings and equipment are secure, undamaged and adequately protected. 

 

Mechanical 
A) Visually inspect the cylinder 
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