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1.

New chemical analysis techniques have been studied in three

separate, but often interrelat~d areas . Volatile metal chelates

have been synthesized and studied wi th  a view towards improving

the s ens i t i vit y  of quan t i t a t ive  analys is  for molybdenum , chromium

and a luminum , separatinq enatjomeric isomers , and developing

selective sorbent mate r ia l s .  Chroma tographic systems have been

fabr icated and studied in order to eva l uate the per formance of

innovative separation and detector schemes. Various environ-

men ta l studies have been made to deve lop analyses for several

species , including po lynuclear  aromatic hydrocarbons ( PA I l ) ,

nitrogen oxides , and several anionic species.

Volatile Metal Chelates

A comprehensive overview of volatile met al chel at es has been

published ( 9 )  and a more spec i f ic  t reatment  of such complexe s

as fuel antiknock additives has been given (13) . Various structural

and bonding parameters have been related to the NMR shift reaqent

properties of europium complexes (11).

Several monomeric , Mo (VI)  ~-diketonates have been synthes ized

and studied to assess their potential in making more sensi t ive

atomic absorption measurements of Mo in an N~ O~ C :~I1~ f l a me ( 1 5 ) .

Molybdemum complexe s of 2 , 2 , 6 , 6-t e t ramethyl -3 , 5-heptanedione

(H thd )  , 3 — ( t r i fl uo r om e thy lene)— d—camph or  (H facam)  , and 6 , 6 , 7 , 7 , 8 , 8 , 8—

hep ta f luo ro— 2 , 2—dimethy l -3 , 5-octanedione ( i l f o d ) , f o r  example , show

enhanced sens i t iv i ty  in a N 2 O-C 2 H- ~ f lame ove r ammon ium phospho-

molybdate . When n—buty lace tat e  is the solvent  a ? -fold  enhancement

is found and the detection l imi t  ( 1 %  absorption ) is 0 .065 lq/mL.

This enhancement is in addit ion to the enhancement observed when 
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2.

changing to an organic solvent from water Similar , but smaller

enhancements are observed in analogous experiments with A]. and

Cr chelates ( 15 ,16) .

A lanthanide metal chela te, tris-(6 ,6,7,7,8,8,8—heptaf].uoro—

2,2—dimethyl—3 ,5—octariedionato) europium(III), Eu(fod)3, was used

as a pre—chromatographic column which is specific for oxygenated

compounds (17). The metal chelate was sorbed onto porous silica

and used in a subtractive technique to remove oxygen containing

interferences in a gas chromatographic separation . The technique

also has been used to remove solvent methanol from a sample,

yielding a chromatogram free of a solvent peak . This work also

demonstrates the possibility of thermally desorbing compounds

from this metal chela te sorben t, resulting in highly class-specific

analyses.

Separation of optically active isomers have been attempted

using chiral lanthanide chelates. Glass capillary columns were

deactivated with 3-aminopropyltriethoxysilane followed by diketene .

This procedure is intended to cover the glass surface with  i~—ketoamide

functional groups. A chiral comp lex , such as Eu(facam) 
~ 

could then

become bonded to the glass surface via a ligand exchange reaction

with the modified glass surface . To date , however , no successful

separations of optical isomers have been attained with columns

prepared in this way.

Chromatographic Systems

Enhanced electron capture detector sensitivity for certain

compounds is possible when N20 is added to N2 carrier gas (14).

This sensitization is selective for compounds which can undergo
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ion-molecule reactions w it h  0 and N0 that  are qene rated in  s i tu

in the detector when N 2 0 is present.  Enhanced ~;1~~nso by Selective

Electron Capture Sensitization (SECS) has been observed for  methane ,

ethane , :1-propane , n-butane , n-pcntane , n-hexano , benzene , ethanol ,

methyl i sobu ty lke tane , hydroge n , and carbon d iox i d e . Several

hydrocarbons ar e  detectable at the p ico ..n am level .  1~i t h  the SECS

detector , a 5 0 0 0 — f o l d  increase in response is t ound for  C U . , a 10 — f o l d

increase for methane , a nd .i 40— fold i no: ease for  hydroqen.

Open pore polyure thane (i ~W~ ’ )  ch romatoqraphic  media have been

developed in two ways. Improve d qas ch romatoqraph ic  column behavior

has been observed wi th  respect to peak shape and t emperature  s t a b i l i t y

( 4 )  . A column prepared us inq  a hy droxy l to i socyanat e  func t i ona l

group r at io  of approximately  2 :1 y ie l d s  qood separation and symmetr ical

peaks for polar compounds , inc~ udi nq a l c o h ol s .  OI ’l’ col umns coated

with Carbowax 20M show improved t cmper , it u r e  s t a b i l i t y  in the 150°C

to 225 °C ranqe and have been used for sepa :a t  ion  of the herbic .i  des

m e t h y l — 2  , 4 — P  (methy l 2 , 4 — d i  ~h lor oj ’heno xyace t .ite ) and methyl  Fenac

(methyl  2 , .3, (~—tri ch1orop tlonv lace t a t  t.~~)

Pre— concentratj on eel umus o~ OI’P h ave  been t est ed for  ion—

exchange properties, solvent c o m p a t a biHt i e s , and ab i l i t y  t o

preconcentrate polynuclear  aromat i c  hy drocarbon s  from water (~~, 7)

Pyrene recovery is near ly  l00 ’A when I L of so lu t ion  c on t a i n i nq  1 ~‘q

of pyrenc is passed th rough .t 0. -~ x ~ cm column and elut ed w i t h  S mL

of methanol.

A gas chroma tographic in jector  a t tachmen t  has been developed

and fabr icated for use wi th  samples tha t  ar e  concentrated on porous

polyme r sorbents ( 1 0) .  The device allows insertion , heatinq , and

remova l of a polymer sorbent t rap  from a chromatograph injection

port in a convenient manner .  
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Pre l iminary  st u d t e ~ have boon math ’ t o  d et e rm i ne  t he t eas ib i  l i t  y

of us ing  microwave onerqy  as a so t o o t  i ye t hcrn:a I. heat e  i for v a t  ions

s t a t ion a ry  phase s t hat  could ho used i n  uas  oh t ema toq r.ipI: i e sepa: at ions.

A series of dO loot -ed chroma I eqr . tph  t o  l i qu id ph.:ses was subit ~et ed

• to mic r owave  exc i tat ion : the resul  t s ot  t hose e x per im en t  in~1i cat  o

tha t  the v ar i ou s  phases 5uo heated r~u:’iI:~ y I :: p : o p ot t  ion t o  t h o u

• p o l a r it y .

E n v i r on m e n ta l  St- idie

A method 0I the ana .lv si  s ot n i t  r at e s  and n i t :  i t  os has boou

deve loped for use w i t h  a w I do var t o t  v ot  samp les , i no 1 ud i n~ human

saliva, blood , d r i n k  n~i w a t e r  and a i r b o t u o  p a r t  i o u  I a t  os ( 1 , ~i )

Aqueous n i t r a t e  ion  is  t .i ’st o u v o t t e d  t o  n i t  rohon~ eno i n the proscne~’

of a cat a ly st .  N i t  robet:~ eue I t hou  quan t i t  I ed b y e lectron capture  h

qas chroma t oqr aphy . A p p : o p r i  at o :~.:mpl e pro t :o.: tan~ nt .: t 1 a s:r~ t a t

deterrni i i a t i o n  t-o be n:ado t o : ’  n i t  i t o  ion .:ud ot he : ox ides  of  n I

N i t r i t e  ion in b lood  or sa ~ iva can ho ~lu a n t -  i t ’i ed at t h e  0 .  1 ppm tw w

le vel us i riq apprex  i ma t e l  v a 0. 0 .  ml ,  t on e  d rop )  s.uup t o .  ~aiup i t ’

collect ton pa :atno t.e i s  and app t op :  tat 0 moth I i oa t - i OflS 01 t Il t s t eehn i one

have been determined to .:l )ow collect ion and measni entont ot  p a t t - ieu lat - e

nit ra te , uaseous nitri c .ic i d , and n.j  I, i, ooot: d i  ox i do i ii .:mt’ t e n t  air

( 8 ,  12) . An appropr at  e so:- i os ot  t I I t o :  med i a a 1 f or d s  a p r o —  soparat  ion

of these spec [Cs. M o t e  rocen t work has shown t :ha I a To l ion p a r t  ion I a te

f i l t e r  is an i n i p o rt a t u  imptevouk ’u  I eve: a ~ lass t t h o r  t II t o :  hocause

Tt~flon does not eel loot n i t  t i c  a ci d .

Jet engine exhaust  .:n.: I ysea have boon p er t  o tme~t wh ich  a 1 low

determina t ion ot  o~~mpounJ ci .:ssos t 6 . A s •imp l e aSia oh roma I oa raph

technique ut i  i i  ~ i nq two an.: t y t  ~~ cot umus has bet ’t: dovt ’ lope d I or the

determi nat ion  of s.t I nra ted , ole I 1 nb , and comb i ned oxy q e t i at  ed—a:o:::~:t Ic

- • - -  • ~~~~~~~~~~~~~~~~~~~
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5.

fractions of jet engine exhaust which is collected on a dual sorbent

trap containing Tenax GC and Carbosieve B. Experimental results

have been obtained with synthetic exhaust hydrocarbon mixtures and

jet combustor exhaust samples.

A study of beryllium concentrations in ambient air particulate

matter has been concluded (1).

Chromium levels in blood serum have been determined using a

coupled gas chromatograph - microwave emission detector ( 2 ) .  Samples

are prepared by low temperature ashing of serum followed by chelation

of chromium with l,l,l—trifluoro-2,4-pentanedione [H(tfa)] to form

the volatile complex Cr(tfa) 
~~
. i~

, benzene extract of the complex is

chromatographed and detected by a microwave emission detector. The

detection limit is 9 x 10-13 g of chromium per iL of benzene.
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