JOURNAL OF CHROMATOGRAPHY o 281 -

SOME FACTORS INFLUENCING THE CONSTANCY OF Rp \7ALUES"
IN PAPER 'CHROMATOGRAPHY UNDER AUSTRALIAN FIELD |
CONDITIONS

A. S. RITCHIE
Newcastle Universitv College, Newcastle, N.S.W. (Australic)

INT ROlJUCTIO\

The application of paper chromatograplnc techmques to geologlcal problems re-f
quired that, on some occasions, analyses had to be carried out in the field or under .
base-camp conditions. The methods of WARD AND MARRANZINO?!, NEVILL AND LEVER? -
‘and RITCHIE® certainly were designed for use under these. cond1tlons Published
data on Ry values generally relate to laborator v studies made under controlled con- -
ditions of temperature and humidity. The realization that the extremes of temperéiture -
and humidity which were likely under Australian field conditions, would 1nﬂuencefﬂ
seriously the Rp values promptecl the 1nvest1gatlons the results of whlch are’ now '
‘reported.

As far as possible the data prcsented have been compiled from field tests. The'
technique used was by ascending development, using rectangles of Whatman No. 1
paper (25 cm X 30 cm) standing in the solvents in screw-top 6-1 polythene j jars. Some-1
times the ‘‘runs’ were done in a small tent but more often in a box. trailer fitted "

with a canvas hood. In some cases the ﬁeld cond1t1ons were simulated in labora.tory
tests with good correlation.

RFSULTS_

'lh(, main rcsults are shown in Table I -~ LR ; SR T RS AP §
- Apart’ from the variations in the Rp Values the slgmﬁcance of wlnch w1ll be

discussed below, extreme humidity’ presents some special problems. One 1mporta.nt‘
dlﬂiculty is ‘'the maintenance of the paper in a workable condition over periods of
weeks in the field. This is a difficulty encountered in Africa by BuRsILL? as well as in
Australia. The ascent of the solvents by capillarity was almost stopped when the
paper became moist. The vapour phase seemed to react with the water in the: papel_
and on occasions the metal ions moved downwards under the influence of gravity.:;

“Even on the one chromatogram, inconsistent.results were obtained. when: thc,‘
vessels were exposed to wind or direct sunlight..The problem was overcome by placing
boxes or cardboard cartons over the vessels, Apart from this effect very con51stent
results were obtained on any one chromatograrn

The variations which are revealed in Table I may be genera.hzecl as follows

1. Hot-dry conditions: are . conducwe to hlgher Rp. values Notable e\coptmns{
- are Co?+'and Mn2?*in solvent 1. RTINS ‘

o
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TABLE
Rp VALUES OF METAL IONS UNDEn

Solvent 1 Solvent 2 f":-’i"
" Metalion © o g0° 35° 12° : ’ - 40° ‘ 35° 12
s . o Published Humid ro% Humid80%  Humid 809, Published Humid ro % - Humid 8o %, Hmmd 8o %
o Hot-dry. Hot-wet Cold-wel o -« Hot-dry . Hot-wet Cold-wet &
Agt 0.7 +C 0o.go +C 0.8 4+ C 08 +C 1.0 +C o090+ C 0.8 +C o0.92 :
Phe+ 0.44 +C 062 +C 0.57 +C 04834+ C 0,64 4+ C 0.64 +C o0.62 4+ C¥%
‘Cde+ 0.92 1.0 1.0 +C o0.97+C 1.0 0.94 3
- Big+ 0.75 0.97 0.93 L0.74 0.85 0.97 + C;}
g2+ 1.0 1.0 0.93 1.0 1.0 0.93 oy
Shi+ 0.88 0.95 0.96 0.89 1.0 0.95 0.93 0.83 -+ C3i
Asd+ 0.92 0.92 0.88 0.80 0.92 0.91 0.90 0.59 2
Fei+ Up to o, 93 0.89 o.80 0.50 Up to o.75 0.49 0.40 0.35
Cu2+ 0.53 0.34—0.92 0.34-0.67 0.45 0.54C~1.0 C-0.92 C~0.58 0.32
Co?+ 0.43 0.28 0.40-0.80 0.42 0.30-0.38 o0.28 0.20 0.24
- MnO,2- C0.73 0.78 0.72 0.80 0.53 + C . 0.55
Niz+ ‘o.52 0.27 0.61 0.40 0.32 0.27 0.24 0.28
o Mn2t 0.48 . 0.28 0.33 0.32 0.32 0.28 0.33 - 1 0.30
. Zn3+ 0.94 097 0.90 0.90 1.0 - 0.87
VAR " 0.46 T o.352 ©0.46 0.44 0.36 '0.28
-t Be2t o 00,60 1 0.0.66 0.62 0.64 0.60 0.46
Mg?*. . . 047 . 050 0.47 0.46 . .37 0.28
CoAudt s oo T 07 0.83 0.93 0.8-1.0 0.94 L
e P 1.0 4+-C 092 +C 088 +4+C 10 4 C 1.0 +C 0.85 4+ C
© Cr3+ 0.38 0.46 0.40 0.4 0.23 0.28 "
T4+ 0.64 : 0.67 0.43 0.36
© U0, 0.46 0.48 0.37-0.43 0.41
COVERT 047 0.75 + C 0.43 0.33
; VVO42— "+ 0.70° o.70 4+ C 08 4+ C o o)

Solvent 1
Solvent 2

. Butanol-conc. HCl-conc. HF—water (100:50:2: 48).
‘Butanol fraction of butanol-conc. HBr-water (100:10:90) + conc. HBr (40).

2. Hot-wet conditions produce values slightly lower than the hot-dry.
3. Cold-wet conditions produce lower Ry values than the hot conditions but not
a.lwa.ys lower than the published results which were obtained near 20° L
, "Somedisadvantage is revealed in that, within the range of condltlons experienced,
identiﬁca’cionf.of ions cannot be made by reference to the published Rg values ob-
tained. under controlled laboratory conditions. The disadvantage may be overcome

by running parallel chromntograms in such a way that known a,nd unknown ions ma3
be compared3 ' :

Advantageous features appear to be a better separation at temperatures from
5 to 40° with less variation of Rp over small temperature ranges. Further results

obtalned at :more critical temperatures might reveal that, for the solvents used

i I is an- u.nfavourablc temperature for Rp deterrmnatlons

CONCLUSIONS

\Rp- values of comrnon metal ions vary conslrierably u.nder the mﬂuence o[
x. tcmperature, ‘ o .

Yoy
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L
AUSTRALIAN FIELD CONDITIONS
et
m"‘* Solvent 3 Solvent 4
. 40° 35° rz° ' 40° o 3s° - r2°
Published Humid ro % H mmd 809, Humid 8oY%, Published Humid 10% Humid 8o % -Humid 8o %
Hot-dry Hot-wet Cold-we? Hot-dry . Hot-wet Cold-wet
013+ C o1z +C o013+ C o059+ C 0.76 + C - o.70 + C 0.55
0.45 + C 0.81 + C o072 + C o045 + C 0.48 + C 0.8r 4+ C 0.76 4+ C 0.54 + C
0.96 0.93 0.90 0.77 0.77-0.83 - 0.94 : T 0.58 ‘
. 0.88 0.89 0.88 0.76 0.85 0.88 0.8z 4 C 0.86 4+ C
‘1.0 1.0 0.95 0.90 1.0 0.95 o.92 4 C 0.94 + C
0.80 4 C 0.95 + C 088 + C 0.67 0.82 0;90 0.85 0.90 + C
- 0.92 0.88 0.86 o.71 4+ C 0.65 0.94 0.9z 0.80 + C
0.73 0.86 ‘'0.85 0.6z 0.86 0.97 0.92 0.74
'0.65 L 0.77 0.72 0.73 + C 0.50 0.87 0.80 0.45
- 0.70 - 0.74 0.72 0.66 0.45-0.33 0.58 , 0.42 . 0.26 - .
0.60 0.55 0.50 0.83-0.92 o.go + C o0g9go +C - 1.0 +C
Up to0.67 0.77" 0.65 0.58 0.03 - 0.02 002 4 C. 025+ C
0.70 . 0.72 0.70 0.72 0.25 0.27 0.15 0.15
'0.94' ' 0.95 0.90 0.65 ‘0.75 et
0.75 0.84 0.80 0.02 o o (=38
0.86 0.88 0.86 0.22 0.28 0.26 .0.28
1.0 0.78 0.52 0.78 0.03 0.46 0.20 0.24
0.91. : - 0.95 0.92 ' 0.97 .. 0.95 . ' o.go . ., 1.0 ..
0.90 -+ C 0.86 4 C 0.86 4+ C. 0.87 093+ C o090 4+ C 091 4+ C 097 + C .
0.73 ) 0.73 0.73 . 0.0bL ' o.10 0.10 - 0.08
0.76 0.8z 0.78 0.69 0.64 0.84 0.70 :
0.76 0.7 0.58-0.64 . 0.52 0.48 0.62
0.74 0.80 0.75 0.61 0.64 0.05 0.62 0.92
1.0 1.0° 1.0 1.0 1.0 + C .o 4 C ro F+C 0.97 + C
~ Solvent 3 = Ethanol-methanol-2 N HCI (60:60: 80): :
" Solvent 4 = Acetone-conc, HCl-conc. HF-water (180:10:2:8).

2. humidity (which affects the moisture content of the paper),
3. temperature variations from one side of the vessel to the other. s
~ The difficulties thus created can be overcome to some extent by using a compara~
tive method in which known metal ions are chromatographed alongside the unknown

ions. An air-tight container. kept dry by silica gel should overcome the. moxsture
problem. :

UI\I \IARY

Rp va.lues of metal ions obtamed under Australlan field conditions are reported Thc |
effects of temperature and humidity are shown. Precautlons leadmg to effechve use
of the technlque in the field are mentloned «
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