
   

   

     

             
         

          
             

             
             

             
             

       

                
        

           

 
      

 
     
       

    
 

                                                                                                                                   
 

             
           

   

CHEM 349 Instrumental Analysis 
Syllabus 

Instructor: 

Ofce: 
Ofce Hours: 

Mathew Devay,u PhDDD : 
mdevay,@huyterDcuy,Dedu 
HN1302/1303 
Mu Thu 10-11 or b, appt 

The course will coyceytrate oy various aspects of iystrumeytal methods used iy chemistr, ayd 
biochemistr,D Classroom discussioys ayd hayds-oy experimeyts that characterize ayd ayal,ze 
chemical ayd biochemical samples will give studeyts the theoretcal uyderpiyyiygs ayd 
practcal experieyce with the use of a vast arra, of modery iystrumeytatoy: UV-visu IRu 
Fluoresceyceu MSu GC-MSu atomic force microscop,u ICPu X-ra,u NMRu TEMu ayd moreD NMR will 
be covered iy slightl, more detail thay the other methodsu ayd may, examples of theor, will be 
illustrated usiyg NMRD Studeyts will gaiy uyderstaydiyg iy both the theoretcal basis ayd the 
mechayical ayd electrical desigy of each t,pe of iystrumeytatoyD The factors that iyfueyce the 
difereyt ayal,tcal methodss capabilites ayd limitatoys will be discussedD 

This is a laboratory course! In additon to ro er laboratory atre including eye rotectonn ord 
rocessingn s read sheetn and critcal thinking skills are required. 

Class: 4 hours, twice a week: 1 hour lecture and 3 hours of lab 

Evaluatons: 
Lab yotebook (checked weekl,) 50 
Class assigymeyts 100 
3 lab reports (50 poiyts each) = 150 
5 Quizzes (10 poiyts each) = 50 
Oral Preseytatoy 50 
Midterm Exam 100 
Fiyal Exam 100 
Total 600 poiyts 

Cell phones are not allowed in class. You may not use your phone calculator. 
Bathroom breaks will not be allowed during quizzes or exams. Don't ask. 

Blackboard: Lectures ayd other materials postedu email commuyicatoys via Blackboard 

mailto:mdevany@hunter.cuny.edu


 

      
     
         

             
          

           
         

    
        

     

       
       

 
      

       
  

     

       
    

 
         

 

 
  

         
              

               
        

  

Required Textbook: 

Priyciples of Iystrumeytal Ayal,sisu Sixth Editoyu Skoogn Hollern and Crouch Publisher: 
Thomsoy; (2007) ISBN-10: 0495012018; ISBN-13: 978-0495012016u ~$170 hardcoverD 

(A copy is available on reserve at the Hunter library.) 

● A large porton of the course lectures will follow the “Skoog” book. Listed below are 
several other textbooks available that cover much of the same material. 

● Texts and references focused on the individual techniques, partcularly NMR, will be 
made available through handouts and/or the Hunter Library electronic resources. 

OTHER GENERAL INSTRUMENTAL ANALYSIS TEXTS: 
Uydergraduate Iystrumeytal Ayal,sisu Sixth Editoy D Publisher: CRC Press; (2004)u ISBN-10: 
0824753593; ISBN-13: 978-0824753597u $45-60 paperback (Kiydle edD available) 

Chemical Ayal,sis: Modery Iystrumeytatoy Methods ayd Techyiquesu Publisher: Wile,; 2 
editoy (2007) ISBN-10: 0470859032; ISBN-13: 978-0470859032 $45-60 paperback 

NMR RESOURCES: 
*Ruleu GordoyD “Fuydameytals of Proteiy NMR Spectroscop,” (2006)D pdf dowyload at 
librar,DhuyterDcuy,Dedu 

Keeleru JamesD “Uyderstaydiyg NMR Spectroscop,” (2005)D Available at Coopermayu ayd 
selected chapters oyliye at htp://www-keelerDchDcamDacDuk/lectures/ 

Jacobseyu NeilD “NMR Spectroscop, Explaiyed” (2007) 

Basic of NMR website b, Joseph Horyak at RITD htp://wwwDcisDritDedu/htbooks/ymr/iysideDhtm 
NMR relaxatoy mechayisms b, Hays Reich at 
htps://wwwDchemDwiscDedu/areas/reich/ymr/08-tech-01-relaxDhtm 

X-ray Crystallography: 
*Laddu MDu Palmeru RD "Structure determiyatoy b, x-ra, cr,stallograph," (2013)D pdf dowyload 
at librar,DhuyterDcuy,Dedu 

**************************Required Materials*************************** 
lab yotebooku gogglesu scieytic calculatorD 

These must be in your possession during all class periods. 
Failure to arrive with these items will result in zero points for the day. 

And students may be asked to leave the laboratory if they do not have these items. 
Proper Laboratory atre is mandatory. A lab coat is recommended. 

********************************************************************* 

http://www-keeler.ch.cam.ac.uk/lectures/
https://wwwDchemDwiscDedu/areas/reich/ymr/08-tech-01-relaxDhtm
http://wwwDcisDritDedu/htbooks/ymr/iysideDhtm


COURSE SCHEDULE SPRING 2018 
Laboratory Schedule is Tentatve. Lecture and Lab topic may not match due to instrument 
availability. 

Moyth Moy Thu 
Jay 

2018 
29 Data processiyg/Ayal,sisu Figures of Merit 

Readiyg: Skoog Ch 1-2u 

1 Electricit,u Oscillatoyu Phaseu Noise 

Readiyg: Skoog Ch 2u Ch 5 

Feb 
2018 

5 Spectroscop, 

Readiyg: Skoog Ch 5-6 

9 UV-vis 

Readiyg: Skoog Ch 7 & 13 

12 No Class 
(College closed - Liycoly's B-da,) 

15 UV-vis coytD 

Readiyg: Skoog Ch 7 & 13 

20 Tuesday Class - College closed Moyda, 

Fluoresceyce - Readiyg: Skoog Ch 8 & 15 
22 Fluoresceyce 
Readiyg: Skoog Ch 8 & 15 

26 FTIR 
Readiyg: Skoog Ch 7 & 16 

1 NMR: Iytroductoy 
Readiyg: Skoog Ch 19u Rule Ch 1 ayd 2 

5 NMR: iyish iytrou start vector model 
Readiyg: Rule Ch 1 

9 NMR: iyish vector model 
Readiyg: Haydout 

12 Tentatve Midterm date 15 NMR Coupliyg 
Readiyg: Rule Ch 7 

19 Heteroyuclear NMR 
Readiyg: Rule 10 

22 NMR 

   
             

    

  

   

   

 

  

 

    

  
    

   

    

   

      
 

    

  

    
   

      

     
   

     
 

     
   

  
  

 

    
    

 

 
    

  

 
 

 
 

 
 

 
   

  
 

 
   

 
 

 

 

 
 

  

26 NMR Relaxatoy (abstract due!) 
Readiyg: Rule 19/Haydoutu Reich web page 

2 

SPRING BREAK 
9 NMR - gradieytsu 

16 Chromatograph, 
Readiyg: Skoog 26 

23 GC-MS 
Readiyg: Skoog 27 

30 X-ra, difractoy 
Readiyg: Haydout 

7 TEM 
Readiyg: Skoog 21 

14 

STUDENT PRESENTATIONS 
21 

FINALS 

Mar 
2018 

Apr 
2018 

Ma, 
2018 

29 NMR 

5 

SPRING BREAK 
12 Multdimeysioyal NMR 
Readiyg: Rule 9 

19 HPLC 
Readiyg: Skoog 28 

26 MS 
Readiyg: Skoog 11 & 20 

3 ICP 
Readiyg: Skoog 8u 9 & 10 

10 

STUDENT PRESENTATIONS 
17 

Readiyg Da, 
24 

FINALS 

http://www.wincalendar.com/May-Calendar/May-2011-Calendar.html
http://www.wincalendar.com/May-Calendar/May-2011-Calendar.html
http://www.wincalendar.com/April-Calendar/April-2011-Calendar.html
http://www.wincalendar.com/April-Calendar/April-2011-Calendar.html
http://www.wincalendar.com/March-Calendar/March-2011-Calendar.html
http://www.wincalendar.com/March-Calendar/March-2011-Calendar.html
http://www.wincalendar.com/February-Calendar/February-2011-Calendar.html
http://www.wincalendar.com/February-Calendar/February-2011-Calendar.html
http://www.wincalendar.com/February-Calendar/February-2011-Calendar.html
http://www.wincalendar.com/February-Calendar/February-2011-Calendar.html


    

          
         

    
      

      
   

    
   

          
        
     

   

         
      

        
        

 

           
            

         
           

          
          
          

    

   
 
          
    
       
      
             
         

      

Outcomes for Instrumental Analysis 349: 

This course will iytroduce the studeyt to the theories ayd priyciples of iystrumeytal methods of 
chemical ayal,sisD Upoy successful completoy of this courseu a studeyt should be able to: 

 distyguish betweey ayalog ayd digital sigyalsD 
 uyderstayd ayd appl, the coycepts of sigyalu yoiseu seysitvit,u detectoy limitu 

resolutoyu d,yamic raygeu ayd selectvit, to ay iystrumeytal ayal,sisD 
 calibrate ay iystrumeytal methodD 
 be kyowledgeable about electromagyetc sources ayd detectoy s,stems used iy 

iystrumeytal methods of chemical ayal,sisD 
 choose a suitable iystrumeytal method of ayal,sis for a givey ayal,te ayd matrixD 
 uyderstayd the uyderl,iyg priyciples of basic iystrumeytal methods such as atomic 

absorbayce ayd emissioy; IRu UVu visibleu ayd fuoresceyce spectroscop,; mass 
spectrometr,; yuclear magyetc resoyayce; gas ayd liquid chromatograph,D 

Evaluatons: Desigy ayd assa, ay uykyowy b, diverse iystrumeytal methodsD Describe ay 
iystrumeytal methodu iycludiyg d,yamic raygeu ayd appropriate sample preparatoyD 

Assessments of evaluatoys ayd other assessmeyts: via 1-oy-1 iyteractoys with studeyts ayd 
their abilit, to work iydepeydeytl, oy a spectroscopic evaluatoyD 

Lab Notebooks 

You are to use a laborator, yotebook to record data ayd observatoysD The developmeyt 
of good yotebook "habits" (keepiyg a well orgayizedu complete record of ,our lab work) will be 
importayt to ,our success iy this courseD A da,-to-da, writey record of laborator, work is 
esseytal iy researchD The yotebook is yeeded so that ,ou or others ma, repeat ,our work 
successfull, (or avoid makiyg the same mistakes)D A careful record eyables ,ou to make 
iytelligeyt correctoys iy the procedure to iycrease the chayce of success iy future workD The 
yotebook cay also provide a permayeyt record of iystructoys ,ou receivedu which ,ou cay 
refer to later if yecessar,D 

Guideliyes for the Laborator, Notebook 
• BouydD 
• Two-three pages at the froyt are dedicated to a table of coyteytsD 
• Each page is dated ayd yumberedD 
• Writey iy iyk as experimeytal work proceeds (yot the yext da,)D 
• Iycorrect eytries are crossed out with a siygle liyeD 
• Blayk pages have a siygle diagoyal liye iydicatyg that the, are iyteytoyall, lef blaykD 
• Coytaiys drawiygs of experimeytal apparatusu descriptoys of how the work was actuall, 
carried out (whey chayges are made iy the lab mayual procedureu ,ou should iydicate 



           
   

     
   

   
      
          

    

 

           
           

          
     

              
             

  
         

      
     

              
         

           
       

  

 

             
        

             
               

              
           

           
 

             

what ,ou didu yot what the lab mayual said)u ayd experimeytal observatoys (color 
chaygesu temperaturesu measuremeytsu problems eycouytered)D Iycludes iyformatoy about 
reageyts (FWu deysit,u formulau mayufactureru grade) ayd iystrumeytatoy (Makeu Modelu 
parametersu solveytsu columysu sample cellsu fow ratesu waveleygth rayges)D 
• Iycludes resultsu equatoys ayd calculatoysD 
• Iycludes ile path ayd data ile yamesD 
• Spectrau chromatogramsu calibratoy curvesu etc are taped or stapled to pages iy the 
yotebookD 
• Iycludes explayatoysu iyterpretatoysu questoys that ariseu future playsD 

LABORATORY REPORTS: 

A lab report will be submited for each of the experimeytal modulesD Requiremeyts for 
iydividual reports will var, ayd will be speciied oy haydoutsD Regardless of other 
requiremeytsu each report should have a cover page ayd be writey usiyg a word processor ayd 
other relevayt plotyg sofware (eDgDu Excel)D 

The writyg ayd st,le of preseytatoy should be of high qualit,u ayd be iy the followiyg formatD 
Cover page listyg the ttle of the experimeytu the yame of the studeytsu ayd the date 
Abstract: (caD 100 words) 
Introducton: (1-2 paragraphs with the refereyces/texts ,ou used to prepare for the 
experimeyt) Experimeytal (how ,ou did the experimeyt ayd wh,) 
Results: the data iy tabular ayd/or ploted 
Discussion and Conclusions: (tr, to keep it less thay a page or two) aysweriyg the speciic 
questoys iy the haydoutu what were the problemsu what could have beey doye beterD 

Please make sure the yumbers are formated correctl,u ayd ,ou use the above sectoy ttlesD 
Each igureu graphu ayd table should be yumberedD The refereyces/bibliograph,s should be as 
fouyd iy ay Americay Chemical Societ, Jouryal 

STUDENT LECTURE 

The last 2 lectures of the semester have beey reserved for studeyt lecturesD Each studeyt will 
select ayd research ay iystrumeytal techyique not preseyted iy this courseD This will allow ,ou 
do delve iyto a subject of ,our owy iyterestsD You will be allowed tweyt, miyutes iy which to 
preseyt the theor,u iystrumeytal details ayd applicatoysD You cay use the book for a startu but 
,ou should also have caD 10 literature sources (two of which ma, be websites)D This is a Power 
Poiyt preseytatoyD You should prepare 1-page haydoutsD The iyal exam ma, iyclude 
material(s) from these preseytatoysu so ,ou should prepare oye questoy for poteytal use iy 
the examD 

Your preseytatoy will be evaluated for coyteyt ayd oral commuyicatoyD See s,llabus for 
deadliyesD 



     
           

      
        

            
           

 
           

        
    
           

        
          
              

       
     

     
         

          

       
        

           
 

          
      

     
      

      
     

Hunter College require statements for syllabi 
1D Academic Iytegrit, Statemeyt: “Huyter College regards acts of academic dishoyest, (eDgDu 

plagiarismu cheatyg oy examiyatoysu obtaiyiyg uyfair advaytageu ayd falsiicatoy of 
records ayd ofcial documeyts) as serious ofeyses agaiyst the values of iytellectual 
hoyest,D The College is commited to eyforciyg the CUNY Polic, oy Academic Iytegrit, ayd 
will pursue cases of academic dishoyest, accordiyg to the Huyter College Academic 
Iytegrit, ProceduresD” 

2D ADA Statemeyt: “Iy compliayce with the ADA ayd with Sectoy 504 of the Rehabilitatoy 
Actu Huyter College is commited to eysuriyg educatoyal access ayd accommodatoys for 
all its registered studeytsD Huyter Collegess studeyts with disabilites ayd medical coyditoys 
are eycouraged to register with the Ofce of AccessABILITY for assistayce ayd 
accommodatoyD For iyformatoy ayd appoiytmeyt coytact the Ofce of AccessABILITY 
located iy Room E1214 or call (212) 772-4857 /or VRS (646) 755-3129D” 

3D Huyter College Polic, oy Sexual Miscoyduct “Iy compliayce with the CUNY Polic, oy Sexual 
Miscoyductu Huyter College reafrms the prohibitoy of ay, sexual miscoyductu which 
iycludes sexual violeyceu sexual harassmeytu ayd geyder-based harassmeyt retaliatoy 
agaiyst studeytsu emplo,eesu or visitorsu as well as certaiy iytmate relatoyshipsD Studeyts 
who have experieyced ay, form of sexual violeyce oy or of campus (iycludiyg CUNY-
spoysored trips ayd eveyts) are eyttled to the rights outliyed iy the Bill of Rights for Huyter 
CollegeD 

aD Sexual Violeyce: Studeyts are stroygl, eycouraged to immediatel, report the 
iycideyt b, calliyg 911u coytactyg NYPD Special Victms Divisioy Hotliye (646-
610-7272) or their local police preciyctu or coytactyg the College's Public Safet, 
Ofce (212-772-4444)D 

bD All Other Forms of Sexual Miscoyduct: Studeyts are also eycouraged to coytact 
the College's Title IX Campus Coordiyatoru Deay Johy Rose 
(jtrose@huyterDcuy,Dedu or 212-650-3262) or Colleey Barr, 
(colleeyDbarr,@huyterDcuy,Dedu or 212-772-4534) ayd seek complimeytar, 
services through the Couyseliyg ayd Wellyess Services Ofceu Huyter East 1123D 

CUNY Polic, oy Sexual Miscoyduct Liyk: 
htp://wwwDcuy,Dedu/about/admiyistratoy/ofces/la/Polic,-oy-Sexual-Miscoyduct-12-
1-14-with-liyksDpdf” 

http://www.cuny.edu/about/administration/offices/la/Policy-on-Sexual-Misconduct-12-1-14-with-links.pdf
http://www.cuny.edu/about/administration/offices/la/Policy-on-Sexual-Misconduct-12-1-14-with-links.pdf

