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I hope all goes well for all of you attending Educators’ Day; it should be a great day for picking up new ideas and networking.  For those staying here it will be normal duty hours. 
Educators’ Day
If you indicated that you plan on attending Educators Day and for some reason have to cancel please let me know by tomorrow afternoon.  If you are riding the bus on Friday morning and have to cancel Mr. Dudley needs to be informed so they do not hold the bus for you.
Mixing Chemicals: 4-6 Grades Teachers, 7-12 Science Teachers
Attached is guidance from Mr. Schlenker, ISS for Science, regarding mixing chemicals.
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Teacher Leader Community
Attached is information on TLC as well as an application.  If you are interested please contact me.
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Teachers Interested in becoming Administrators

Attached is information on applying to the Leadership academy.  If you are interested please contact me.
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MS/HS Meeting to Review TerraNova Testing, Monday, 14 March 2:45 in MPR
Official Mission, Vision, Goals

Attached is the final and OFFICIAL versions of our mission, vision, and goals.  For the goals there is the long, formal SMART goal and then a short version.  Please check your signatures on email and make sure what you have agrees with what is attached.
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"Many of life's failures are people who did not realize how close they were to success when they gave up."


Thomas Edison[image: image9.png]
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SUBJECT:  DoDEA Leadership Academy

		The DoDEA Center for School Leadership will sponsor its second Leadership Academy July 11-15, 2011.  The Leadership Academy is open to teachers aspiring positions as school administrators, current school administrators both new and experienced, superintendents, and teacher leaders with a desire to improve their leadership skills but with no desire for school administrative positions.   For further information on TLC please see the Teacher Leader Community (TLC), Who Should Apply write-up.  



		The Leadership Academy is a two-year program designed to improve the leadership skills of school administrators, those who hold above school administrative positions and teacher leaders.   Requirements for program completion are rigorous, including the completion of individual and group assignments and projects that stretch over the first year of the program.   Participants are required to attend two summer and two winter meetings for a total of 4 meetings.  The summer sessions are scheduled for the continental United States, the winter cluster meetings are scheduled for a location within the geographical areas.  Individuals who do not feel they can meet these requirements should refrain from applying.  



Applicant selection rests with the Area Superintendents for Curriculum, Instruction and Assessment.  Applications guidelines have been provided to the three areas and can be found on the DoDEA Center for School Leadership webpage.    http://yukon3.hq.ds.dodea.edu/offices/csl/index.cfm?cId=app





The location for this summer’s session has not been determined.  It will be provided as soon as it is identified.  Point of contact for this offering is Allen Haymon, 703-588-3241 or allen.haymon@hq.dodea.edu
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DoDEA TEACHER LEADERSHIP CONSORTIUM 


APPLICATION

Names ______________________________
________________________________


Email    _____________________________  
________________________________  

School   ___________________________________________________________________   


Principal ________________________    

Email    _________________________

District   ________________________
   
Area     __________________________

We have read the information regarding this program on the DoDEA website http://www.dodea.edu   and commit to meeting the program requirements for the Teacher Leadership Community.


 ____________________________________
__________________________________


       Applicant’s signature



       Applicant’s signature

I have read the information regarding this program on the DoDEA website http://www.dodea.edu  , understand the program requirements, and recommend this teacher team for the Teacher Leadership Community.


















      Principal’s signature

1.  Please respond to two of the following questions.   The response must be no longer than one 8 ½ x 11 page using 12 point font size.  Address each question separately and provide clear explanations and examples of your leadership skills where appropriate.


· Describe how you have shown evidence of leadership in your school.

· How should teacher leadership intersect with administration?  


· In what ways do you influence the educational capacities of colleagues within your school? 

2. Team members need to submit a one page professional biography addressing the following items:

· past teaching experiences


· training you have presented or lead

· committee/task force memberships and your role


· programs initiated and evidence of their success


· professional organizations


· awards and honors received
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                      Leadership 

         Teacher Leader Application

      School Year 2011-2012

     Leadership Academy







              Applicants must be registered in ECP

                                   

 (
Applicant Information
Last Name: 
              
       
First Name:
Middle Initial:
          
Email Address
: 
(personal)
Home Phone: 
Cell Phone:
 
(Required for emergency situations
)
C
urrent Employment
Position:
School:
Phone:
)





























Supervisor:

Years in current position: 

Total Years in Education:











Leadership Essay



Describe a situation where you played an important leadership role.

(Limit to 400 words)





Professional



1. Have you attended a DoDEA Center for School Leadership (CFSL) Academy? If so when?  



2. If you attended a DoDEA (CFSL) Academy, describe the impact on improving your leadership skills? Limit 200 words) 



3. What would you consider to be your major educational contributions over the past five years? 



4. List your leadership goals for the next five years starting with your primary goal. (Limit to 200 words) 



5. What specific actions have you initiated as related to the UDDI and the CSI process? (Limit to 200 words)



6. What areas of personal growth would you like to see developed as a result of the CFSL Academy? (Limit to 150 words) Please bullet.



7. How will you assess the impact of your CFSL Academy experience one year after completion? (Limit 200 words) Please bullet.







Letters of Recommendations



Two letters of recommendation, one from the current supervisor, are required.  













Teacher Leader

Leadership Academy Application





image1.png










Daegu American School









DoDEA Mission: Providing an exemplary education that inspires and prepares all students for success in a dynamic global environment. 



Daegu Vision:



The vision of Daegu American School community is to empower students to be literate, critical thinkers with the academic and technical skills necessary to succeed in a changing world. 



Daegu Goal 1: 

By June 2011 all Daegu American School students will show growth in reading and comprehending non-fiction text.  Data collected from the DRA, SRI, and TerraNova 3rd edition will measure students’ improvement.  Comprehension is defined as being able to identify and communicate main idea and essential supporting details.



Short version: All Daegu American School students will show growth in reading and comprehending non-fiction text. 



Goal 2:

By June 2011 all Daegu American School students will show growth in using reasoning skills to solve problems across all curricular areas. Data collected from local assessments and the TerraNova 3rd edition will measure students’ improvement. Problem solving skills include analyzing, classifying, comparing, contrasting, inferring, summarizing, and evaluating. 



Short version: All Daegu American School students will show growth in using reasoning skills to solve problems across all curricular areas. 
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SUBJECT:  DoDEA Leadership Academy

		The DoDEA Center for School Leadership will sponsor its second Leadership Academy July 11-15, 2011.  The Leadership Academy is open to teachers aspiring positions as school administrators, current school administrators both new and experienced, superintendents, and teacher leaders with a desire to improve their leadership skills but with no desire for school administrative positions.   For further information on TLC please see the Teacher Leader Community (TLC), Who Should Apply write-up.  



		The Leadership Academy is a two-year program designed to improve the leadership skills of school administrators, those who hold above school administrative positions and teacher leaders.   Requirements for program completion are rigorous, including the completion of individual and group assignments and projects that stretch over the first year of the program.   Participants are required to attend two summer and two winter meetings for a total of 4 meetings.  The summer sessions are scheduled for the continental United States, the winter cluster meetings are scheduled for a location within the geographical areas.  Individuals who do not feel they can meet these requirements should refrain from applying.  



Applicant selection rests with the Area Superintendents for Curriculum, Instruction and Assessment.  Applications guidelines have been provided to the three areas and can be found on the DoDEA Center for School Leadership webpage.    http://yukon3.hq.ds.dodea.edu/offices/csl/index.cfm?cId=app





The location for this summer’s session has not been determined.  It will be provided as soon as it is identified.  Point of contact for this offering is Allen Haymon, 703-588-3241 or allen.haymon@hq.dodea.edu
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TLC: Who should apply?


· The Teacher Leader Community is designed for teachers who desire to become leaders in their school to implement a shared vision for school change, develop DoDEA’s capacity to innovate and create a partnership of support between teachers & administration.  This is a one year program for classroom teachers who do not aspire to go into administration.

· Applicants will apply by school.  A team of two teachers from the same school will complete the TLC application with their administrator.  


· Each district will select 1 team (2 teachers) per district to attend TLC.


TLC Philosophy:

DoDEA believes teachers are leaders of change and on-site changes should be encouraged. The Teacher Leader Community is a professional development vehicle designed to create cohorts of teacher leaders who can lead their peers through school reform. One of the most effective ways of impacting student achievement is by teachers establishing a collaborative environment rooted in research-based best practices.

Criteria for Selection:

Applicants must:


· Successfully complete TLC application by both applicant team and the principal;

· be able to attend all scheduled meetings; 


· be willing to establish and implement in professional learning communities; 


· learn to use data to drive instruction and school improvement


· understand the different needs of adult learners

Length of Program:

The program is a one-year program. The cohort group formally meets for a summer session week in July 2011 and a three day winter cluster session in winter 2012.  

Adapted from Awakening the Sleeping Giant: Leadership Development for Teachers by Marilyn Katzenmeyer and Gayle Moller; Corwin Press; 1996.
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DoDEA TEACHER LEADERSHIP CONSORTIUM 


APPLICATION

Names ______________________________
________________________________


Email    _____________________________  
________________________________  

School   ___________________________________________________________________   


Principal ________________________    

Email    _________________________

District   ________________________
   
Area     __________________________

We have read the information regarding this program on the DoDEA website http://www.dodea.edu   and commit to meeting the program requirements for the Teacher Leadership Community.


 ____________________________________
__________________________________


       Applicant’s signature



       Applicant’s signature

I have read the information regarding this program on the DoDEA website http://www.dodea.edu  , understand the program requirements, and recommend this teacher team for the Teacher Leadership Community.


















      Principal’s signature

1.  Please respond to two of the following questions.   The response must be no longer than one 8 ½ x 11 page using 12 point font size.  Address each question separately and provide clear explanations and examples of your leadership skills where appropriate.


· Describe how you have shown evidence of leadership in your school.

· How should teacher leadership intersect with administration?  


· In what ways do you influence the educational capacities of colleagues within your school? 

2. Team members need to submit a one page professional biography addressing the following items:

· past teaching experiences


· training you have presented or lead

· committee/task force memberships and your role


· programs initiated and evidence of their success


· professional organizations


· awards and honors received
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Basic Chemical Solutions Mixing & Dilution Instructions For Grades 4-12 Teachers (DRAFT)



1Richard M. Schlenker is the grades 4-12 Instructional Systems Specialist for Science Education in the Department of Dependent Schools, Korea District, Unit15549, APO AP 96205



2Shawntay Simpson is the grades 4-12 Instructional Systems Specialist for Mathematics Education in the Department of Dependent Schools, Korea District, Unit15549, APO AP 96205



Doc. No. WP08187b 09MAR2011

INTRODUCTION

We have attempted to write these instructions to suit the basic needs of grades 4-12 teachers. We have not provided nor burdened you with solubility rules, weaknesses and strengths of acids as we assumed you are working with chemicals already highlighted in activities for students whose authors have done  the prerequisite work prior to publishing their activities, perhaps even provided chemical mixing instructions when use of exotic chemicals are required to complete an activity. Also, we have assumed that the solvent you will is distilled or de-ionized water. 

You ask, why should I, as a science teacher, bother learning to mix and dilute my own solutions for my students? I can buy the solutions already mixed from science supply houses. When you have time, we urge you to examine the cost of pre-mixed solutions versus the cost of solutions you have mixed yourself. Mixing your own solutions, diluting your own solutions over time will provide you with a vast amount of money with whom to buy additional materials for your science program.

The following pages include instructions for mixing and for diluting solutions of known strength, for use in science classes, grades 4-12 and beyond. In order to use the instructions, a few basic tools are needed. First, users should possess a periodic table (included below and available via the internet). Other materials include:

Materials:

1. Triple beam balance

2. Weighing paper – in the absence of weighing paper, clean white paper may be used.

3. A scoopula – in the absence of a scoopula, a clean plastic picnic spoon will work

4. Graduated cylinder

5. Distilled or de-ionized water

6. Stirring rod or a magnetic stirrer

7. Splash goggles

 SOME BASIC TERMS

1. Solution – A solution is a combination of a solute and a solvent that has uniform properties throughout its volume. That means each milliliter has the same number of chemical consistency as every other milliliter.



2. Solvent – The substance in a solution in greatest volume and for our purposes, a liquid. This liquid in precollege science generally is either distilled (dH2O) or de-ionized water.



3. Solute – The chemical in lesser volume or mass in a solution whose presence is distributed uniformly through a solvent and whose ions, atoms or molecules are  maintained in such distribution by kinetic activity.



4. Mole – A very large number (6.02 x 1023) of something. One could have a mole of tennis balls, cars, pennies, molecules or atoms. A mole is a constant number like a dozen only larger. The key is that while the number never changes, the mass of a mole does change from article, from atom-to-atom and so on. If you look at the periodic table included here, the mass of a mole of hydrogen atoms (H) has a lower mass than a mole of potassium atoms (K) but each mole would have the same number of atoms.



5. One Molar Solution – A mole of ions, atoms or molecules dissolved in a volume of distilled or de-ionized water sufficient to equal a total volume of 1 liter. If we take sodium chloride (NaCl) for example, a one molar solution of NaCl means that 6.02 x 1023 formula units of NaCl (58.5 grams) are dissolved in enough dH2O so that the total volume equals one liter. In the process of going into solution, NaCl units separate into ions so that the liter solution contains one mole of Na+ ions and Cl- ions but it still is called a one molar solution of NaCl.



6. Assay – Assay is the quantitative determination of the purity of a substance. Many times you find the word assay on the manufacturers’ bottles of liquid reagents. A good example is hydrochloric acid. An assay value in the high 90%’s is often found. For our purposes in precollege science use, we tend to ignore the assay value when mixing solutions. Ignoring the assay value does not mean though that it is ignored in research chemistry. A 12 molar of HCl (for example) bottle is handled carefully an consistent with the dilution procedures described below. 



7. Molar Masses – Ok, so, what mass of NaCl is equivalent to 6.02 x 1023 formula units of NaCl? To answer this question we first examine the NaCl formula. NaCl can be written as Na1Cl1 indicating there is one atom of Na and one Cl atom in a formula unit of NaCl.  Mathematically this means Na is multiplied by 1 and Cl is multiplied by 1. The numbers are not shown since the one is implied (any quantity multiplied by 1 is that quantity. If we consult the periodic table we see a number under Na that is 22.991. Cl has the number 35.453 it. Taken in grams and rounded 23 grams of Na is the mass of one mole of Na or the mass of 6.02 x 1023 atoms of Na. Correspondingly, 35 grams of Cl is equivalent to 6.02 x 1023 atoms or one mole of Cl atoms. The unit formula for NaCl tells us that for every atom of Na there is one atom of Cl in the NaCl unit. It follows that if we have a mole of NaCl the mass of a mole of NaCl is the sum of the molar masses of each of the individual masses or 23 grams plus 35 grams. The total is 58 grams of NaCl (most chemists will not round the 35.453 of Cl). If we compare this discussion to H2O, the formula states that there are two atoms of hydrogen (H) present along with one atom of oxygen (O). Returning to the periodic table we see that the molar mass of H is 1.008 grams of H and the molar mass of O equals 15.999. Rounded, H = 1 gram per mole and O = 16 grams per mole. Since there are two atoms of H we must multiply the mole mass by 2. When these molar masses are summed, the mass of a mole of H2O molecules is equivalent to 18 grams of H2O. NOTE – some slight differences are seen when you round to the nearest 0.5 grams after adding the figures obtained from the periodic table. 

 

8. Volume – Volume is often reported in cm3 (cubic centimeters) and cm3 are used as a standard in chemical calculations. It is common for life science teachers to use the equivalency of 1mL (milliliter) equals 1 cm3 equals 1 gram as an absolute, while the relationship is correct only at one temperature, perhaps 3.98 oC when dH2O is at its maximum density. Above and below that temperature the density (D = Mass/Volume) of water decreases because the volume increases. In addition total volume depends upon atmospheric pressure. You may avoid introducing errors, no matter how small, by considering these variables as you work but in much of the upper elementary school and middle school science, use of milliliters probably will produce desired results.
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MIXING SOLUTIONS

1. Examine the chemical formula of the solute you want to use in the solution.



2. Compute the molar mass of solute you are using.



3. Tare the vessel or the paper into/onto which the chemical is to be placed. To tare means to determine the empty mass of the beaker (Figure 1) or the weighing paper.



4. Preset the balance weights to equal the sum of the tare mass plus the mass of chemical you want weigh



5. Weigh a mole of the solute you are using a triple arm balance – a pan balance will also work. Examine the process being used by the chemist in Figure 1. Note that this person is using a beaker as the vessel in which the chemical is being weighed.  NOTE that the weights on the beams at the top of the balance are preset. When the pointer is on zero the beaker will contain the amount of chemical this person intends to weigh. Weighing paper can also be used in place of the beaker. It follows that if a 1.5 molar solution was required, 1.5 moles of solute would be weighed instead of 1.0 mole and so on.



6. Add the solute to a known volume of solvent (dH2O). NOTE some chemicals need to be stirred as the solution is being made and some need to be heated. In the case of stirring, a magnetic stirrer is handier than using a stirring rod. See our note below about stirring with regard to the mixing of a starch solution. As you measure liquids using a graduated cylinder, care must be taken to read the meniscus of the water correctly so that you will use the proper volume of solvent. The meniscus must be read eye level on a level surface. The correct method of determining the proper volume is shown in Figure 2 below. An incorrect reading introduces substantial error to your measurements. Remember, when mixing solutions, it is usually total volume that is important.













______________________________________________________________________
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Figure 1. Triple Arm Balance
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______________________________________________________________________

Figure 2. Reading the Meniscus Correctly.

MIXING SOLUTIONS AND TEMPERATURE

We know that the volume of water changes with changing temperature: as temperature increases volume increases A legitimate question therefore is, “what temperature should I use when I mix a solution?” The temperature variable can be dismissed by mixing solutions using a mass-to-mass relationship since mass does not change with temperature. In the case of sodium chloride, mentioned previously, 58 grams of NaCl would be mixed in distilled water. This time though 942 grams of water would be used and the 58 grams of NaCl would be dissolved in the 942 gram of dH2O. This solution would be called a molal solution. A molal solution is defined as the number of moles of solute (a mass figure) per 1000 grams of solvent. Although their mixing is a little more time consuming when mixing mass-to-mass solutions, the results obtained by students when such solutions are used quantitatively is probably more accurate.

NOTE – If you want to make a 1% starch solution (used commonly in life science activities) you must heat the initial mix of starch plus distilled water to drive the starch into solution.

OTHER METHODS RELATED TO SOLUTION CONCENTRATIONS

There are many other ways to describe concentrations of solutions. A few but not all of these ways are shown below in Figure 3. Teachers interested in the topic are encouraged to consult other references.

 DILUTION OF SOLUTIONS



In some cases the solutes of eventual solutions being mixed for classroom-lab use are already themselves in the form of liquids. An example of the dilutions is demonstrated in Figure 4 below where the dilution of red dye is shown in a series of graduations from concentrated to dilute. As is mentioned for red dye, the dilution leads to a solution not as concentrated as the original.



Hydrochloric acid (HCl) is used here for discussion purposes. HCl is usually purchased from vendors at concentration of 12 molar – very strong. Aside from handling uncut HCl very carefully, how is it to be diluted?

______________________________________________________________________
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Figure 4. An Example of Dilution.

_____________________________________________________________________
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______________________________________________________________________

Figure 3. Some Additional Ways To Describe Solutions.



To accomplish the dilution task, a common, well known dilution formula is used. That formula is:

MOLARITYstart x VOLUMEstart = MOLARITYfinal x VOLUMEfinal

OR

M1 x V1 = M2 x V2

Now, let’s see what we have to do to obtain a volume of 100mL of 0.1M HCl if the strength of the HCl in the manufacturers bottle is 12M. OK, you want V2, the final volume to equal 100mL. Since the definition of molarity is moles of solute per liter of solution let’s make sure we do our math correctly by converting volume to liters. This means you want 0.1 liters of HCl at strength of 0.01M (there are 1000mL in a liter). At this point you must ask yourself what is the value of  the unknown? You know the strength of the manufacturers HCl to be 12M and that figure in M1. You want M2 to be 0.1M leaving the only unknown, V1 – the volume of the 12M HCl you must use to yield a molarity equal to 0.1M. 

Next, you should manipulate the formula so that the unknown is on one side of the equal sign and everything else is on the other side. Do that now:

V1 = M2 x V2/M1

V1 = 0.1L x 0.1M/12M

V1 = 0.01/12 = 0.000833L

Ok, multiply the final volume of 0.000833L (liters) by 1000mL (there are 1000mL in 1L) to convert the value to milliliters.

V1 = 0.000833L x 1000mL/L = 0.833mL

You are not vanished yet V1 is the volume of 12M HCl you will use to obtain a final strength of 0.1M solution. Remember that V1 is the solute volume to be used. But the final volume is 0.1L or 100mL. You must therefore subtract:

100mL dH20 – 0.833mL 12M HCl = 99.167mL dH2O

99.167 mL of dH2O must be added to 0.833mL of 12M HCl to yield a solution whose final volume is 100mL and whose strength is 0.1M.

Let’s try one more dilution before you try one. Again, we are using hydrochloric acid because it is used so much in pre-college science activities. The problem is as follows: We have 10mL of 0.1M HCl but our investigation calls for 0.016M HCl. How much dH2O must we add to dilute the 0.1M HCl to 0.016M HCl? As before, set up the formula so that you do not forget anything:

V1 x M1 = V2 x M2

This time you know that V1 = 10mL and M1 = 0.1M. You also know that M2 must equal 0.016M. V2 then is volume of the final solution after dH2O has been added to the existing 10mL of 0.1M HCl to dilute the 10mL of 0.1M HCl to strength of 0.016M. The unknown volume is the final volume of the solution. Once this volume is known you may subtract 10mL from that value, 10mL, the original volume and you will know the amount of dH2O that must be added to yield a final strength of 0.016M.

V2 = V1 X M1/M2

V2 = 10mL x 0.1M/0.016M

V1 = 10mL x 1L/1000mL

V2 = 0.01L x 0.1/0.016

V2 = 0.0625L x 1000ml/L = 62.5mL

So, your final volume will be 62.5mL but you are not finished yet. You must subtract the initial volume of 10mL from the final volume of 62.5ml to determine the volume of dH2O that must be added to the initial 10mL volume. That volume is 52.5mL.

SAFETY CAUTION – Assume always that acids are strong and so can do grave bodily injury to you – always were splash goggles when you mix chemicals. They are available at a low cost from most chemical and biological supply houses. Some sources are Flinn Scientific, Wards, Carolina Biological Supply, NASCO and others all on the INTERNET. Next, NEVER POUR WATER INTO ACIDS, ALWAYS POUR ACIDS INTO WATER. THE ACID MAY SPLASH ON YOU CAUSING HARM.

Now, we want you to try one of your own dilutions, You have 500mL of NaOH solution those strength is 0.25M. You need 100mL of 0.01M for use by your science students. What will you do?  













When you do dilute chemicals and mix solutions that have liquid solutes, it’s a good idea to follow the guidance provided in Figure 5 below.











______________________________________________________________________
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______________________________________________________________________

Figure 5. The Proper Way To Pour Liquids.



pH – ACID-BASE SOLUTIONS AND DILUTIONS

pH values 0 – 14

0-7 are acidic & 7-14 are basic

0 = the strongest acid – 14 = the strongest base

As we all know the pH of a solution represents the strength of the solution in terms of excess hydrogen ions (H+) and or the excess hydroxide ions (OH-). The scale for pH is numeric extending between zero and 14. The numeral 7 represents a neutral condition where neither excess H+ or OH- ions exist in solution. These numbers actually represent exponents of 10 and so represent a logarithmic scale. While for our purposes logs are not important to understand, it is important to realize that 101 (10) is ten times smaller than102 (100), 103, 100 times larger than 101 and that 1/101 (0.1) is ten times larger than 1/102 (0.01) and 1/103 (0.001) only one hundredth of 1/101. The pH values of 0-7 represent the acidic range of the scale and 7-14, the basic range of the scale. Further, you should know that the numbers actually are exponents of 1/10 and so there is a 10 fold difference in strength between each successive number. The numbers between 7 and 14 actually represent a pOH scale. Logically, when the H+ concentration is high, OH- concentration is low and vice versa. As the pH increases beyond 7, the greater are the number of OH- ions in solution so the more basic the solution becomes.

Now, suppose you have 10mL of hydrochloric acid (HCl) whose pH = 1 (a very strong acid) and you require HCl for use by your students whose pH is 2, what will you do?  Remember the 10 times factor between pH = 1 and pH = 2. This means that the final volume of your HCl solution will be 10 times larger than the volume of your pH = 1solution (but the strength of your final solution will be weaker). Your final volume will be 100mL, but wait, you are not through. You have told me what the final volume will be not how much dH2O (the solvent) you will add to the initial volume of HCl solution. You must subtract the initial volume from the final volume or:

100mL – 10 mL = 90mL

In order to complete this task you must add 90mL of dH2O to the initial 10mL volume of HCl solution.

OK, suppose you have 1L of sodium hydroxide (NaOH) solution whose pH is 10 and you need 1L of solution whose pH = 8, what will you do (remember, the solution becomes weaker as the pH decreases toward 7)? There are two steps on the pH scale between 10 and 8 and the volume is increase 10 times for each step. You therefore must dilute some of the original volume 100 times to reach your goal but how much of pH = 10 solution do you use?

1000mL = Final Volume at pH = 8

1000mL = Initial Volume at pH = 10

Dilution factor = 100

1000mLinital/100 = 10mLinitial to be used

Thus you must dilute 10mL of pH = 10 NaOH to a final volume of 1000mL (or 1L). How much dH2O must be added to the original volume?

1000mLfinal – 10mLinitial = 990mLrequired

SUMMARY

These are the basics of mixing and dilution of solutions. When you are confronted with more difficult mixing and dilution problems, you are encouraged to consult advanced chemistry texts and chemical technicians’ handbooks.

MSDS’s (Material Safety Data Sheets) - Safety

The MSDS’s for NaOH and HCl follow. Before using either of these chemicals, you should read Section 4 of the requisite MSDS.



Material Safety Data Sheet

Hydrochloric acid MSDS

Section 1: Chemical Product and Company Identification

Product Name: Hydrochloric acid

Catalog Codes: SLH1462, SLH3154

CAS#: Mixture.

RTECS: MW4025000

TSCA: TSCA 8(b) inventory: Hydrochloric acid

CI#: Not applicable.

Synonym: Hydrochloric Acid; Muriatic Acid

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.

14025 Smith Rd.

Houston, Texas 77396

US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:

1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight

Hydrogen chloride 7647-01-0 20-38

Water 7732-18-5 62-80

Toxicological Data on Ingredients: Hydrogen chloride: GAS (LC50): Acute: 4701 ppm 0.5 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion, . Slightly

hazardous in case of inhalation (lung sensitizer). Non-corrosive for lungs. Liquid or spray mist may produce tissue damage

particularly on mucous membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the

spray mist may produce severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath.

Severe over-exposure can result in death. Inflammation of the eye is characterized by redness, watering, and itching. Skin

inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for

human.) by IARC [Hydrochloric acid]. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.

DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, mucous membranes, upper

respiratory tract, skin, eyes, Circulatory System, teeth. Repeated or prolonged exposure to the substance can produce target
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organs damage. Repeated or prolonged contact with spray mist may produce chronic eye irritation and severe skin irritation.

Repeated or prolonged exposure to spray mist may produce respiratory tract irritation leading to frequent attacks of bronchial

infection. Repeated exposure to a highly toxic material may produce general deterioration of health by an accumulation in one

or many human organs.

Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. 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. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean

shoes before reuse. Get medical attention immediately.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical

attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If

breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may

be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or

corrosive. Seek immediate medical attention.

Ingestion:

If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an

unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention immediately.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: of metals

Explosion Hazards in Presence of Various Substances: Non-explosive in presence of open flames and sparks, of shocks.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

Non combustible. Calcium carbide reacts with hydrogen chloride gas with incandescence. Uranium phosphide reacts with

hydrochloric acid to release spontaneously flammable phosphine. Rubidium acetylene carbides burns with slightly warm

hydrochloric acid. Lithium silicide in contact with hydrogen chloride becomes incandescent. When dilute hydrochloric acid is

used, gas spontaneously flammable in air is evolved. Magnesium boride treated with concentrated hydrochloric acid produces

spontaneously flammble gas. Cesium acetylene carbide burns hydrogen chloride gas. Cesium carbide ignites in contact with

hydrochloric acid unless acid is dilute. Reacts with most metals to produce flammable Hydrodgen gas.

Special Remarks on Explosion Hazards:
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Hydrogen chloride in contact with the following can cause an explosion, ignition on contact, or other violent/vigorous reaction:

Acetic anhydride AgClO + CCl4 Alcohols + hydrogen cyanide, Aluminum Aluminum-titanium alloys (with HCl vapor), 2-Amino

ethanol, Ammonium hydroxide, Calcium carbide Ca3P2 Chlorine + dinitroanilines (evolves gas), Chlorosulfonic acid Cesium

carbide Cesium acetylene carbide, 1,1-Difluoroethylene Ethylene diamine Ethylene imine, Fluorine, HClO4 Hexalithium

disilicide H2SO4 Metal acetylides or carbides, Magnesium boride, Mercuric sulfate, Oleum, Potassium permanganate,

beta-Propiolactone Propylene oxide Rubidium carbide, Rubidium, acetylene carbide Sodium (with aqueous HCl), Sodium

hydroxide Sodium tetraselenium, Sulfonic acid, Tetraselenium tetranitride, U3P4 , Vinyl acetate. Silver perchlorate with carbon

tetrachloride in the presence of hydrochloric acid produces trichloromethyl perchlorate which detonates at 40 deg. C.

Section 6: Accidental Release Measures

Small Spill:

Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If

necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:

Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.

Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray

to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.

Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration

level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product.

In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show

the container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, organic

materials, metals, alkalis, moisture. May corrode metallic surfaces. Store in a metallic or coated fiberboard drum using a strong

polyethylene inner package.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective

threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:

Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid

inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits:

CEIL: 5 (ppm) from OSHA (PEL) [United States] CEIL: 7 (mg/m3) from OSHA (PEL) [United States] CEIL: 5 from NIOSH

CEIL: 7 (mg/m3) from NIOSH TWA: 1 STEL: 5 (ppm) [United Kingdom (UK)] TWA: 2 STEL: 8 (mg/m3) [United Kingdom

(UK)]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.
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Odor: Pungent. Irritating (Strong.)

Taste: Not available.

Molecular Weight: Not applicable.

Color: Colorless to light yellow.

pH (1% soln/water): Acidic.

Boiling Point:

108.58 C @ 760 mm Hg (for 20.22% HCl in water) 83 C @ 760 mm Hg (for 31% HCl in water) 50.5 C (for 37% HCl in water)

Melting Point:

-62.25°C (-80°F) (20.69% HCl in water) -46.2 C (31.24% HCl in water) -25.4 C (39.17% HCl in water)

Critical Temperature: Not available.

Specific Gravity:

1.1- 1.19 (Water = 1) 1.10 (20%and 22% HCl solutions) 1.12 (24% HCl solution) 1.15 (29.57% HCl solution) 1.16 (32% HCl

solution) 1.19 (37% and 38%HCl solutions)

Vapor Pressure: 16 kPa (@ 20°C) average

Vapor Density: 1.267 (Air = 1)

Volatility: Not available.

Odor Threshold: 0.25 to 10 ppm

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility: Soluble in cold water, hot water, diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, water

Incompatibility with various substances:

Highly reactive with metals. Reactive with oxidizing agents, organic materials, alkalis, water.

Corrosivity:

Extremely corrosive in presence of aluminum, of copper, of stainless steel(304), of stainless steel(316). Non-corrosive in

presence of glass.

Special Remarks on Reactivity:

Reacts with water especially when water is added to the product. Absorption of gaseous hydrogen chloride on mercuric

sulfate becomes violent @ 125 deg. C. Sodium reacts very violently with gaseous hydrogen chloride. Calcium phosphide

and hydrochloric acid undergo very energetic reaction. It reacts with oxidizers releasing chlorine gas. Incompatible with,

alkali metals, carbides, borides, metal oxides, vinyl acetate, acetylides, sulphides, phosphides, cyanides, carbonates. Reacts

with most metals to produce flammable Hydrogen gas. Reacts violently (moderate reaction with heat of evolution) with

water especially when water is added to the product. Isolate hydrogen chloride from heat, direct sunlight, alkalies (reacts

vigorously), organic materials, and oxidizers (especially nitric acid and chlorates), amines, metals, copper and alloys (e.g.

brass), hydroxides, zinc (galvanized materials), lithium silicide (incandescence), sulfuric acid(increase in temperature and

pressure) Hydrogen chloride gas is emitted when this product is in contact with sulfuric acid. Adsorption of Hydrochloric Acid

onto silicon dioxide results in exothmeric reaction. Hydrogen chloride causes aldehydes and epoxides to violently polymerize.

Hydrogen chloride or Hydrochloric Acid in contact with the folloiwng can cause explosion or ignition on contact or

Special Remarks on Corrosivity:
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Highly corrosive. Incompatible with copper and copper alloys. It attacks nearly all metals (mercury, gold, platinium, tantalum,

silver, and certain alloys are exceptions). It is one of the most corrosive of the nonoxidizing acids in contact with copper alloys.

No corrosivity data on zinc, steel. Severe Corrosive effect on brass and bronze

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:

Acute oral toxicity (LD50): 900 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 1108 ppm, 1 hours [Mouse]. Acute toxicity of

the vapor (LC50): 3124 ppm, 1 hours [Rat].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for human.) by IARC [Hydrochloric acid]. May cause damage to the

following organs: kidneys, liver, mucous membranes, upper respiratory tract, skin, eyes, Circulatory System, teeth.

Other Toxic Effects on Humans:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of ingestion, . Hazardous in case of eye contact

(corrosive), of inhalation (lung corrosive).

Special Remarks on Toxicity to Animals:

Lowest Published Lethal Doses (LDL/LCL) LDL [Man] -Route: Oral; 2857 ug/kg LCL [Human] - Route: Inhalation; Dose: 1300

ppm/30M LCL [Rabbit] - Route: Inhalation; Dose: 4413 ppm/30M

Special Remarks on Chronic Effects on Humans:

May cause adverse reproductive effects (fetoxicity). May affect genetic material.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Corrosive. Causes severe skin irritation and burns. Eyes: Corrosive. Causes severe

eye irritation/conjuntivitis, burns, corneal necrosis. Inhalation: May be fatal if inhaled. Material is extremely destructive to

tissue of the mucous membranes and upper respiratory tract. Inhalation of hydrochloric acid fumes produces nose, throat,

and larryngeal burning, and irritation, pain and inflammation, coughing, sneezing, choking sensation, hoarseness, laryngeal

spasms, upper respiratory tract edema, chest pains, as well has headache, and palpitations. Inhalation of high concentrations

can result in corrosive burns, necrosis of bronchial epithelium, constriction of the larynx and bronchi, nasospetal perforation,

glottal closure, occur, particularly if exposure is prolonged. May affect the liver. Ingestion: May be fatal if swallowed. Causes

irritation and burning, ulceration, or perforation of the gastrointestinal tract and resultant peritonitis, gastric hemorrhage and

infection. Can also cause nausea, vomitting (with "coffee ground" emesis), diarrhea, thirst, difficulty swallowing, salivation,

chills, fever, uneasiness, shock, strictures and stenosis (esophogeal, gastric, pyloric). May affect behavior (excitement), the

cardiovascular system (weak rapid pulse, tachycardia), respiration (shallow respiration), and urinary system (kidneys- renal

failure, nephritis). Acute exposure via inhalation or ingestion can also cause erosion of tooth enamel. Chronic Potential Health

Effects: dyspnea, bronchitis. Chemical pneumonitis and pulmonary edema can also

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
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Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Hydrochloric acid, solution UNNA: 1789 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

Connecticut hazardous material survey.: Hydrochloric acid Illinois toxic substances disclosure to employee act: Hydrochloric

acid Illinois chemical safety act: Hydrochloric acid New York release reporting list: Hydrochloric acid Rhode Island RTK

hazardous substances: Hydrochloric acid Pennsylvania RTK: Hydrochloric acid Minnesota: Hydrochloric acid Massachusetts

RTK: Hydrochloric acid Massachusetts spill list: Hydrochloric acid New Jersey: Hydrochloric acid New Jersey spill list:

Hydrochloric acid Louisiana RTK reporting list: Hydrochloric acid Louisiana spill reporting: Hydrochloric acid California

Director's List of Hazardous Substances: Hydrochloric acid TSCA 8(b) inventory: Hydrochloric acid TSCA 4(a) proposed test

rules: Hydrochloric acid SARA 302/304/311/312 extremely hazardous substances: Hydrochloric acid SARA 313 toxic chemical

notification and release reporting: Hydrochloric acid CERCLA: Hazardous substances.: Hydrochloric acid: 5000 lbs. (2268 kg)

Other Regulations:

OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the

European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):

CLASS D-2A: Material causing other toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):

R34- Causes burns. R37- Irritating to respiratory system. S26- In case of contact with eyes, rinse immediately with plenty of

water and seek medical advice. S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label

where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 1

Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 1

Specific hazard:

Protective Equipment:

Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator

when ventilation is inadequate. Face shield.

Section 16: Other Information
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References:

-Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -SAX, N.I.
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Centre de conformité internatinal Ltée. 1986.

Other Special Considerations: Not available.

Created: 10/09/2005 05:45 PM

Last Updated: 11/01/2010 12:00 PM

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 ScienceLab.com 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 ScienceLab.com

has been advised of the possibility of such damages.

SODIUM HYDROXIDE 



1. Product Identification

Synonyms: Caustic soda; lye; sodium hydroxide solid; sodium hydrate 
CAS No.: 1310-73-2 
Molecular Weight: 40.00 
Chemical Formula: NaOH 
Product Codes: 
J.T. Baker: 1508, 3717, 3718, 3721, 3722, 3723, 3728, 3734, 3736, 5045, 5565 
Mallinckrodt: 7001, 7680, 7708, 7712, 7772, 7798 



2. Composition/Information on Ingredients



  Ingredient                                CAS No         Percent        Hazardous                                  

  ---------------------------------------   ------------   ------------   ---------   

 

  Sodium Hydroxide                          1310-73-2        99 - 100%       Yes                                                                    

 



3. Hazards Identification

Emergency Overview 
-------------------------- 
POISON! DANGER! CORROSIVE. MAY BE FATAL IF SWALLOWED. HARMFUL IF INHALED. CAUSES BURNS TO ANY AREA OF CONTACT. REACTS WITH WATER, ACIDS AND OTHER MATERIALS. 

SAF-T-DATA(tm) Ratings (Provided here for your convenience) 
----------------------------------------------------------------------------------------------------------- 
Health Rating: 4 - Extreme (Poison) 
Flammability Rating: 0 - None 
Reactivity Rating: 2 - Moderate 
Contact Rating: 4 - Extreme (Corrosive) 
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES 
Storage Color Code: White Stripe (Store Separately) 
----------------------------------------------------------------------------------------------------------- 

Potential Health Effects 
---------------------------------- 

Inhalation: 
Severe irritant. Effects from inhalation of dust or mist vary from mild irritation to serious damage of the upper respiratory tract, depending on severity of exposure. Symptoms may include sneezing, sore throat or runny nose. Severe pneumonitis may occur. 
Ingestion: 
Corrosive! Swallowing may cause severe burns of mouth, throat, and stomach. Severe scarring of tissue and death may result. Symptoms may include bleeding, vomiting, diarrhea, fall in blood pressure. Damage may appear days after exposure. 
Skin Contact: 
Corrosive! Contact with skin can cause irritation or severe burns and scarring with greater exposures. 
Eye Contact: 
Corrosive! Causes irritation of eyes, and with greater exposures it can cause burns that may result in permanent impairment of vision, even blindness. 
Chronic Exposure: 
Prolonged contact with dilute solutions or dust has a destructive effect upon tissue. 
Aggravation of Pre-existing Conditions: 
Persons with pre-existing skin disorders or eye problems or impaired respiratory function may be more susceptible to the effects of the substance. 



4. First Aid Measures

Inhalation: 
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call a physician. 
Ingestion: 
DO NOT INDUCE VOMITING! Give large quantities of water or milk if available. Never give anything by mouth to an unconscious person. Get medical attention immediately. 
Skin Contact: 
Immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Call a physician, immediately. Wash clothing before reuse. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. Get medical attention immediately. 

Note to Physician: 
Perform endoscopy in all cases of suspected sodium hydroxide ingestion. In cases of severe esophageal corrosion, the use of therapeutic doses of steroids should be considered. General supportive measures with continual monitoring of gas exchange, acid-base balance, electrolytes, and fluid intake are also required. 



5. Fire Fighting Measures

Fire: 
Not considered to be a fire hazard. Hot or molten material can react violently with water.
Can react with certain metals, such as aluminum, to generate flammable hydrogen gas. 
Explosion: 
Not considered to be an explosion hazard. 
Fire Extinguishing Media: 
Use any means suitable for extinguishing surrounding fire. Adding water to caustic solution generates large amounts of heat. 
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. Do not flush caustic residues to the sewer. Residues from spills can be diluted with water, neutralized with dilute acid such as acetic, hydrochloric or sulfuric. Absorb neutralized caustic residue on clay, vermiculite or other inert substance and package in a suitable container for disposal.
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. Protect from physical damage. Store in a cool, dry, ventilated area away from sources of heat, moisture and incompatibilities. Always add the caustic to water while stirring; never the reverse. 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. Do not store with aluminum or magnesium. Do not mix with acids or organic materials. 



8. Exposure Controls/Personal Protection

Airborne Exposure Limits: 
- OSHA Permissible Exposure Limit (PEL):
2 mg/m3 Ceiling
- ACGIH Threshold Limit Value (TLV):
2 mg/m3 Ceiling 
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. 
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 a full face shield where splashing is possible. Maintain eye wash fountain and quick-drench facilities in work area. 



9. Physical and Chemical Properties

Appearance: 
White, deliquescent pellets or flakes. 
Odor: 
Odorless. 
Solubility: 
111 g/100 g of water. 
Specific Gravity: 
2.13 
pH: 
13 - 14 (0.5% soln.) 
% Volatiles by volume @ 21C (70F): 
0 
Boiling Point: 
1390C (2534F) 
Melting Point: 
318C (604F) 
Vapor Density (Air=1): 
> 1.0 
Vapor Pressure (mm Hg): 
Negligible. 
Evaporation Rate (BuAc=1): 
No information found. 



10. Stability and Reactivity

Stability: 
Stable under ordinary conditions of use and storage. Very hygroscopic. Can slowly pick up moisture from air and react with carbon dioxide from air to form sodium carbonate. 
Hazardous Decomposition Products: 
Sodium oxide. Decomposition by reaction with certain metals releases flammable and explosive hydrogen gas. 
Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
Sodium hydroxide in contact with acids and organic halogen compounds, especially trichloroethylene, may causes violent reactions. Contact with nitromethane and other similar nitro compounds causes formation of shock-sensitive salts. Contact with metals such as aluminum, magnesium, tin, and zinc cause formation of flammable hydrogen gas. Sodium hydroxide, even in fairly dilute solution, reacts readily with various sugars to produce carbon monoxide. Precautions should be taken including monitoring the tank atmosphere for carbon monoxide to ensure safety of personnel before vessel entry. 
Conditions to Avoid: 
Moisture, dusting and incompatibles. 



11. Toxicological Information


Irritation data: skin, rabbit: 500 mg/24H severe; eye rabbit: 50 ug/24H severe; investigated as a mutagen. 

  --------\Cancer Lists\------------------------------------------------------

                                         ---NTP Carcinogen---

  Ingredient                             Known    Anticipated    IARC Category

  ------------------------------------   -----    -----------    -------------

  Sodium Hydroxide (1310-73-2)            No          No            None



12. Ecological Information

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



13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA approved waste 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

Domestic (Land, D.O.T.) 
----------------------- 
Proper Shipping Name: SODIUM HYDROXIDE, SOLID 
Hazard Class: 8 
UN/NA: UN1823 
Packing Group: II 
Information reported for product/size: 300LB 

International (Water, I.M.O.) 
----------------------------- 
Proper Shipping Name: SODIUM HYDROXIDE, SOLID 
Hazard Class: 8 
UN/NA: UN1823 
Packing Group: II 
Information reported for product/size: 300LB 



15. Regulatory Information

  --------\Chemical Inventory Status - Part 1\---------------------------------

  Ingredient                                       TSCA  EC   Japan  Australia

  -----------------------------------------------  ----  ---  -----  ---------

  Sodium Hydroxide (1310-73-2)                      Yes  Yes   Yes      Yes                                      

 

  --------\Chemical Inventory Status - Part 2\---------------------------------

                                                          --Canada--

  Ingredient                                       Korea  DSL   NDSL  Phil.

  -----------------------------------------------  -----  ---   ----  -----

  Sodium Hydroxide (1310-73-2)                      Yes   Yes   No     Yes         

 

  --------\Federal, State & International Regulations - Part 1\----------------

                                             -SARA 302-    ------SARA 313------

  Ingredient                                 RQ    TPQ     List  Chemical Catg.

  -----------------------------------------  ---   -----   ----  --------------

  Sodium Hydroxide (1310-73-2)               No    No      No         No

 

  --------\Federal, State & International Regulations - Part 2\----------------

                                                        -RCRA-    -TSCA-

  Ingredient                                 CERCLA     261.33     8(d) 

  -----------------------------------------  ------     ------    ------

  Sodium Hydroxide (1310-73-2)               1000       No         No       

 

 

Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  No

SARA 311/312:  Acute: Yes      Chronic: No   Fire: No  Pressure: No

Reactivity: Yes         (Pure / Solid)  



Australian Hazchem Code: 2R 
Poison Schedule: S6 
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: 3 Flammability: 0 Reactivity: 1 
Label Hazard Warning: 
POISON! DANGER! CORROSIVE. MAY BE FATAL IF SWALLOWED. HARMFUL IF INHALED. CAUSES BURNS TO ANY AREA OF CONTACT. REACTS WITH WATER, ACIDS AND OTHER MATERIALS. 
Label Precautions: 
Do not get in eyes, on skin, or on clothing.
Do not breathe dust.
Keep container closed.
Use only with adequate ventilation.
Wash thoroughly after handling. 
Label First Aid: 
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to an unconscious person. In case of contact, immediately flush eyes or skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Wash clothing before reuse. If inhaled, remove to fresh air. If not breathing give artificial respiration. If breathing is difficult, give oxygen. In all cases get medical attention immediately. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
No Changes. 
Disclaimer: 
************************************************************************************************ 
Mallinckrodt Baker, Inc. 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. MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION. 
************************************************************************************************ 
Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.) 
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These glasses containing red dye demonsirate qualtaiive changes in
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Measurement

atom percentage (A)

atom percentage (8)

Weight percentage

Mass-volume percentage

Volume-volume percentage vol%

Molarity

Molinity

Molality

Mole fraction

Formal

Frequently used standards of concentration
Notation Generic formula Typical units
(number of atoms of dopant x 100) "

atom %
number of atoms of solution

number of substitutable atoms of solution
( grams solute x 100)

grams solution
( grams solute x 100)

( number of atoms of dopant x 100 )
atom %

W% %

% though strictly %g/mL
milliliters solution

(mllllllters solute x 100)

%
milliliters solution
. moles solute )
Titers solution moliL (or M or mol/dm?)
moles solute N
. __moles soute ol
kilograms solution N
moles solute
m e molrkg (or m™)
Kdlograms solvent
moles solute
x R —— (decimal)
moles solution
moles undissolved solute
F _ mollL (or F)
Titers solution
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