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X-ray Fluorescence Analysis Technique is fast, 
nondestructive and portable for measuring in the field. It has 
been widely used in ore exploration and prospect such as 
searching and delineating mineralization anomalies, and 
looking for concealed ore, etc. 

Dashui Gold Deposit in Maqu, Gansu, which was found in 
west Qinling mountain area, is a type of gold deposits with 
unique mineralization. The mineralization intensity was 
closely related to the silicification and hematitization. Recent 
years because of mining of the gold deposit, the ore-
prospecting results are descending with mineral resource 
crisis. Therefore applying the X-ray Fluorescence Analysis in 
Dashui Gold Deposit will serve for locating mineralization, 
dividing ore bearing strata and delineating the prospecting 
target area promptly. 

On the basis of geochemical exploration and actual 
situation of the deposit, the representative 3530m, 3605m and 
3645m middle sections of exploration line 72 of Dashui Gold 
Deposit were selected for measuring. The measuring device is 
CIT-3000SMP. The design spacing is 3m, and the measuring 
time is 120 seconds per point. Five limestone and six diorite 
porphyrite samples with chemical analysis results had been 
used to fit standard curves respectively, do multi-element 
measurement, delineate the beneficial occurrence areas of gold 
and quickly access the location and distributional pattern of 
the geochemical halos of the gold mine. The results indicate 
that: 

 The measuring results of Au, As, Cu, Fe, Mn, Sr, Zr, Mo, 
Sb, Ag and Zn, etc. are good, they all reflect the fluorescence 
anomaly. The anomalies of Au, Cu, As, Fe and so on appear 
obviously in the known ore bodies. They concomitantly 
appear with a high anomaly coincide degree. One first-grade 
prospective area (the anomaly contrast is more than 2.5 times) 
with excellent potential has been delineated. The width is 10-
24m, and the controlling length is 250m. It is like the lens with 
a wilder bottom than the top, and the long axis is parallel to 
the existed ore body Au2.The second-grade prospective area 
(the anomaly contrast is from 1.5-2.5 times) with good 
potential is also lenticular. Its controlling width is about 10m. 
The length is 80m. 
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High-pressure Fe-S-C and Fe-S-Si-C melting experiments, 

with a reasonable abundance of carbon, sulfur and silicon in 
the terrestrial planet cores, have been conducted to investigate 
how melting relations and crystallization sequences change 
with pressure and bulk composition. The results were used to 
understand the composition and evolution of the terrestrial 
planet cores. 

For Fe84.69C4.35S7.85, the first crystallized phase is Fe3C at 5 
GPa and Fe7C3 at 10-20 GPa. For Fe84.87C2.08S11.41, Fe3C is the 
stable carbide at subsolidus temperature at 5-15 GPa. For 
Fe86.36C0.96S10.31 and Fe85.71C0.33S11.86, the first crystallized phase 
is metallic Fe instead of iron carbide at 5-10 GPa. It is 
observed that the cotectic curve between Fe and Fe3C moves 
toward the iron-rich direction with pressure increasing from 5 
to 10 GPa in the Fe-C-S system. If this tendency persists to the 
Earth’s present pressure condition, only a small amount of 
carbon is needed to form an iron carbide solid inner core.  

Experiments on Fe82.95C0.66S13.7Si2.89 show even a small 
amount of C significantly lowers the closure pressure of the 
miscibility gap. Given an Earth’s core containing a significant 
amount of S and moderate Si and with small amount of C, no 
compositional stratification is expected for Earth’s Fe-S-C-Si 
core, although it may occur during early melting events. It is 
observed that S preferentially partitions into molten iron while 
significant amount of Si enters the solid phase with 
temperature decrease. Meanwhile, the C concentration in the 
liquid and solid iron metal changes little with temperature 
variations. If S, C and Si partitioning behaviour between 
molten iron and solid iron metal with temperature are expected 
to be the same under Earth’s present core pressure condition, 
the solid inner core should be iron dominated with dissolved 
Si. On the other hand, the liquid outer core will be S rich and 
Si poor. Moderate carbon will be evenly present in both solid 
and liquid iron metallic core. 

Based on our melting data in a multi-component system, 
no layered liquid core should exist in Venus and Mars, 
because of their high core pressures.  On the other hand, 
Mercury, which has an estimated CMB pressure of ~7 GPa, 
may have a layered liquid outer core due to immiscible liquids 
(one is S rich and one is Si rich) and a solid Fe-Si inner core. 


