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N,N-DIMETHYLFORMAMIDE, A NEW DILUENT FOR
METHYLENE IODIDE HEAVY LIQUID+

RonBnr MBvnowrrz, Fnawr Curtttte, AND BETSv Levrw,
U. S. Geological Suraey,Wash'ington 25, D. C.

Dimethyl sulfoxide (DMSO), (CHr)rSO, has been recommended as a
diluent for methylene iodide (diiodomethane) in heavy l iquid separations
(Cuttitta, Meyrowitz, and Levin, 1960). Dimethyl sulfoxide-methylene
iodide l iquids of low density (approximately 2.92) become blood red on
Iong standing. Storing the l iquids in contact with copper wire or shavings
reduces markedly the rate at which the red color deepens.

N,N-Dimethylformamide (DMF), HCON(CHs)2, is recommended as a
diluent for methylene iodide. Its physical properties are similar to di-
methyl sulfoxide. fts vapor pressure is low; its boil ing point is high and
it is completely miscible with water and acetone. The advantage of the
dimethylformamide liquids over the dimethyl sulfoxide l iquids is that
they remain transparent for a longer time. Mixtures of dimethylform-
amide and methylene iodide stored in contact with copper wire or shav-
ings do not become red on long standing (seven months). They remain
light yellow. They do become red when not stored in contact with copper
wire or shavings. Table 1 compares the salient properties of dimethyl-
formamide, dimethyl sulfoxide, acetone, ethyl alcohol, and methylene
iodide.

In order to test the constancy of the dimethylformamide-methylene
iodide solutions during use, a series of solutions, each having a 90 ml.
volume, was prepared. The specific gravities of the l iquids were 2.85'

+ Publication authorized by the Director, U. S. Geological Survey.
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TlsIE 1. Sour Pnysrcal Pnopnnffis or.N,N-DTuETHYLIORMAMIDE, Dmetnvr, sul,l-

oxrnn, Aco:roxn, Ernvr- Arconor, ,q.Nl Morrrvmllr Ionmn

Melting Boiling Vaynrpressure Vaporpressure 
"^--,o. 

Fl"th Viscosity

point point mm.Hg at mm.Hg ot lL., '-., p"i"t 25o C'
o c. 20o c. 30o c. cp

N,N-Dimethylformamider - 61 153 2 7 .5-0 0 95 153 0 80

Dimethylsulfoxide2 18 4 189 0.37 O.79 1 10 2O3 1 98

Acetone - 953 56.54 1854 2834 0'793 153 0 323

Ethyl alcohol -1143 78 43 43 9{ 78.84 0 193 703 1'13

Methvlene iodide 5-63 1803 1'01 (20'60 c')5 1 90 (29 50 C )r 3 33t None 0 026

I Grasselli chemicals Department, E I. Dupont de Nemours and co , Inc DMF Product Inlormation Bull ,

April 1, 1954.
2 Stepan Chemical Co , Technical Bulletin, Dimethyl sulfoxide, Dec. 29, 1954
3 Hodgman, 1957
a National Research Council, 1928.
6 Gregory and Style, 1936.
6 Timmermans and Hennaut-Roland. 1932.

2 .9 ! , 2 .94 ,3 .06 ,  3 .07 ,  and  3 .15 .  Fo r  each  so lu t i on  i n  t he  se r i es ,12  to  16

heavy l iquid separations, which included a fi l tralion step' were made on

approximately 10 gram portions of mineral mixtures over a period of 4

weeks. The remaining l iquid (in contact with copper wire) was stored for

an additional 6 months. The specific gravities of these liquids were deter-

mined again. The specific gravities of all of the liquids increased slightly.

Specific gravity

before use
Specific gravity A Number of

after use Specific gravity SeParations

2 . 8 5
2 . 9 r
2 . 9 4
3 . 0 6
3 . O 7
3 . 1 5

2 . 8 7
2 .94
2 . 9 7
3 .09
3 .08
J . l /

+0.02
+0.03
+0.03
+0.03
+0.01
+0.02

16
12
t4
1 2
1 5
t . )

The combining volumes of dimethylformamide-methylene iodide solu-

tions are additive and a straight-l ine mixing curve (volume*volume)

can be used to prepare a l iquid of desired specific gravity' Acetone,

dimethylformamide, and water are miscible in all proportions' The

separated minerals can be washed freeof adimethylformamide-methylene
iodide l iquid using acetone. The methylene iodide can be recovered from

the washings by mixing the washings with large volumes of water in the

manner conventionally used when alcohol or acetone is the diluent. When

a dimethylformamide-methylene iodide solution, prepared for a specific

job, is no longer needed, the methylene iodide can be recovered in the

same way.
Information supplied by the manufacturers of dimethylformamide
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states that toxicity does not seem to be a problem. Although the maxi-
mum allowable concentration in the atmosphere of dimethylformamide
is relatively small, i ts "low volati l i ty appears to make its use less haz-
ardous from a vapor standpoint than that of many of the commonly-
used organic solvents." rt is suggested that contact of the dimethylform-
amide with the skin should be avoided and if i t is spil led on the skin, it
should be immediately flushed with a generous quantity of water.
Breathing of the vapors should be avoided and adequate ventilation
should be provided during use.
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PLANCHET PRESS AND ACCESSORIES FOR MOUNTING
X-RAY POWDER DIFFRACTION SAMPLES

R. W. RBx AND R. G. CnowN, Catiforni,a Research Corporalion,
La Habra, CaliJornia

Quantitative r-ray powder diffraction by the technique described by
Klug and Alexander (1954) requires uniform packing of f inely ground
powder samples with minimal preferred orientation. Ideally the tech-
nique should be simple, fast, and reliable. Widely used mounts for pow-
ders are a smear on a glass slide and powder packed into depressions in
glass slides (Klug and Alexander, 1954). Another approach to the prob-
lem of mounting samples is to sediment or press the powder into a mold,
mount ,  or  p lanchet  (Adams and Rowe, 1954;  Hol land,  et  o1. ,1955;  and
McAfee, 1956). All of the described devices had some shortcomings for
our requirements. We therefore modified a pellet press* to pack samples
to meet our needs. A monel planchet is used to avoid iron fluorescence in
Cu Ka *- ray radiat ion.

+ Parr Instrument Co.. Moline. Illinois.




