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Solar wind is implanted on the lunar surface. The carbon in lunar soil is attributed 
mainly to a solar-wind origin. The carbon contents (1-4) of lunar soils (100-200 ppm) 
a re  large compared to those of lunar crystalline rocks (10-50 ppm). Most of the car- 
bon in soil is located on the surface of the soil grains except for agglutinates (5) and 
the carbon content increases inversely with grain size (5). Carbon has been analyzed 
in many lunar samples by combustion in oxygen at 1600°C (1,3,4). Fractional carbon 
analyses have also been done by dissolution in organic solvents and pyrolysis extrac- 
tions at various temperatures; pyrolysis extractions above the melting temperature can 
be carried to completion (6). Most authors (4) feel that the carbon released below 
1100°C in pyrolysis is mainly of solar-wind origin. 

The carbon results in lunar soil suggest possibilities for radiochemical investiga- 
tions of 14c in the solar wind. Fireman - et al. (7-9) carried out investigations of this 
type after Begemann - et al. (10) reported excess 14c, not attributable to cosmic-ray 
interactions on the top of rock 12056 even though Boeckl (1 1) did not find such an excess 
for rock 12002. Fireman - et al. (7-9) obtained excess 1% in lunar surface soil and, on 
the basis of the temperature-release pattern and grain-size dependence, concluded 
that the excess 14c was of solar-wind origin. From these lunar soil results, a 
ratio of -5 X 10-11 was estimated for solar wind averaged over -104 yr. This ratio is 
much higher than expected on the basis of Wang and Ramaty's interpretation (12) of 
solar gamma-ray measurements (13). Because of the theoretical significance of 14c 
in the solar wind and because of the experimental difficulty in counting 1% for small 
(-3 g) lunar samples, it is desirable to improve the measurements. Our improve- 
ments consist of using a different extraction technique so that the carbon content is 
more accurately measured and of counting the 14c in two different low-level set-ups, 
one at SAO and the other at BNL. The 14c counting of lunar samples at BNL has not 
started. 

We received 5.0 g of lunar soil 14163 for this study. The 5.0 g was sieved into 
a 2.94-g fraction (< 53 p) and a 2.0 1-g fraction (>53 p). The fractional weights a re  in 
accord with the measured size distribution (14) of 14163. A 2.5-g comparison sample 
was prepared by crushing Bruderheim interior material and sieving it. The sample 
is baked out overnight at 100°C, then heated for 3 hr at 500°C in a stream of oxygen 
(12-cm pressure). The oxygen flows past the sample, through a CuO furnace into a 
glass spiral trap at liquid N2 temperature. The C02 and SO2 a re  removed from the 
trap at -78°C; water is later removed from the trap and stored. C02 is purified from 
SO2 by circulation over a Ag-Cu furnace. The C02 is measured, stored, and later 
counted. The combustion extraction procedure i s  repeated at 1000°C and then repeated 
again at 1000°C. The combusted sample is removed from the combustion line and 
placed in the extraction system previously used (7-9) where it is melted by our previous 
procedure (7-9). The combustion extractions a re  car r ier  free; the melt extractions 
are  not. The idea i s  to remove atmospheric contaminants by an overnight'bake out 
first, then to remove the carbon on the surface of the grains without disturbing the 
interior stony material by low-temperature combustions, and finally to extract any 
carbon within the silicates by high-temperature meltings with car r ier  carbon. 

Table 1 gives the carbon contents and the 14c activities of some of the samples. 
The activities presented a re  preliminary values obtained with the same SAO low-level 
counting unit that had been used previously (7-9). For the fine grain fraction of 
Bruderheim, the total combusted carbon 207 ppm agrees with the previously measured 
value, 300 * 100 ppm (15) indicating that our sieved fine-grained Bruderheim material 
has approximately the same carbon content a s  Bruderheim whole rock. Most of the 
carbon is combusted at 500°C; however, the specific activit of the 14c in the 500°C B combusted carbon is very low. This is a s  expected when 1 C is produced by spalla- 
tion in stony material since the spallation of oxygen and not of carbon produces the 
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14c. The most abundant form of carbon in chondrites is graphite. The small  amount 
of 1 4 ~  activity in the 1000" C combustion probably results from a slight disruption of 
the crystalline lattice of some silicate minerals at  this temperature. The bulk of the 
spallation 14c activity is released in the melt extraction. In soil 14163 there is an 
inverse correlation of the carbon contents with grain size. The amounts of carbon in 
the 500°C and the first 3-hr combustion a t  1000°C of the small  grains a r e  1.9 and 2.3 
times those of the large grains. The second 3-hr combustion at 1000°C gave compar- 
able amounts of carbon for the small  and large grains, 12 and 13 ppm. The C02 from 
both 1000°C combustions were combined for the activity measurement. If the total 
combusted carbon for the small  grains is combined with that for the large grains 
according to the fractional weights, then our presieved 14163 soil sample has a car-  
bon content of 198 ppm, a value near  the top of the 100-200 ppm range measured fo r  
unsieved lunar soil. Carbon contents of 110 and 120 ppm have been reported (4) for  
14163. Our higher value may be due to sample variations in different small  sized 
aliquots o r  to  handling contamination. There i s  15 * 3 dpm/kg of 1 4 ~  in the 500°C 
combusted carbon and 32 1 2 dprn/kg of 14c in the 500°C combusted carbon and 32 f 2 
dpm/kg of 14c in the 1000°C combusted carbon of the small  grains. Activity meas- 
urements for  the other CO2 samples a r e  in progress. 

Table 1. Carbon and 14c  activity in s ize fractions of 14163 and crushed, sieved 
Bruderheim. 

Combustion 
Sample Wgt. temp. C02 C 14c 14c /co2  

(grain size) (g) "C (CC STP) ppm (dpm/kg) dpm/cc) 

Bruderheim 2.50 500 0.860 184 6 * 3  1 7 f  9 
(<53 P) 1000 0.109 23 1 1 1 2  250 * 50 

Melt 0.696f - 45*  5 162 * 20 

Melt 3.35f - in progress  - 
14163 2.01 50 0 0.284 75 inp rogres s  

(> 53 P) lOOO* 0.132 
1000 0.049 35j in progress  13 
Melt 2.34f - in progress  - 

* 
Recombustion of sample at  1000" C. 

TCarr ier  C02 added, additional ca r r i e r  C ar i ses  from the hot 1600°C molybdenum 
crucible. 
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