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Abstract: Several factors are discussed that should be considered in measuring thermal conductivity of rock cores with
a PEDB (potable electronic divided bar) system, which is relatively accurate and easy to operate, and can measure the
thermal conductivity of rock cores for various diameters. Then the system is applied to measure thermal conductivity
of 70 rock cores from Ulleung Island. Air temperature affects most on the thermal conductivity measurements, so that
it is very important to minimize the temperature change during the measurement. Other factors such as the temperature
of heat source, averaging time window on the thermal conductivity measurements do not affect much compared to air
temperature. Slightly higher thermal conductivity is measured when using the thermal contact paste between the sample
and heat source or heat sink. Especially, rock cores with irregular surface showed bigger difference. Repeatability showed
less than +0.3% for standard samples and less than + 4% for rock samples, respectively, when the room temperature
changes within 1°C during the measurements. Thermal conductivity of the rock cores from Ulleung Island roughly

increases as depth increases but does not show any dependency on the rock types.
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Fig. 2. Comparison of AT in equation (1) when putting on the
thermal contact paste (vaseline) or not.
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Fig. 5. Repeatability test using the PEDB system for the core sample GH-4-21. The room temperature remains similar for all the 6 times
measurements; (a) AT time series, and (b) AT Average and thermal conductivity A for the 6 times repeated measurements. Note that the
measured thermal conductivity varies only +0.92% difference between the repeated measurements.

Table 1. Results of repeatability test for a standard sample (KU HQ25) and a core sample (GH-4 21).

KU _HQ25 GH-4 21
Measurements Without paste With paste put-on Without paste With paste put-on
AT g9 Average A AT g9 Average A ATgo Average A AT)g Average A

1 2.4842 1.3628 2.3816 1.4296 1.6822 1.9945 1.5543 2.1845

2 2.4857 1.3619 2.3859 1.4267 1.6837 1.9925 1.5784 2.1461

3 2.4848 1.3625 2.3870 1.4259 1.6846 1.9913 1.5929 2.1236

4 2.4830 1.3636 2.3881 1.4252 1.6874 1.9875 1.6082 2.1003

5 2.4865 1.3614 2.3885 1.4249 1.6919 1.9814 1.6152 2.0899

6 2.4859 1.3618 2.3886 1.4249 1.6953 1.9769 1.6189 2.0844

7 2.4819 1.3643 2.3883 1.4251 1.6926 1.9805 1.6343 2.0618

8 2.4829 1.3636 2.3845 1.4276 1.6945 1.9779 1.6367 2.0568

9 2.4826 1.3638 2.3884 1.4250 1.6916 1.9818 1.6383 2.0560

10 2.4782 1.3666 2.3872 1.4258 1.6961 1.9758 1.6404 2.0530

11 2.4834 1.3633 2.3903 1.4237 1.7006 1.9698 1.6378 2.0568

Average (ave) 2.4836 1.3632 2.3871 1.4259 1.6910 1.9827 1.6141 2.0921

Average deviation (avedev) 0.0017 0.0011 0.0017 0.0012 0.0047 0.0064 0.0223 0.0338

avedev/ave x 100 (%) 0.068 0.081 0.071 0.084 0.278 0.320 1.382 1.617
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BQ NQ HQ
Nominal - - - - - -

thickness (mm) Diameter Thick Diameter Thick Diameter Thick

(mm) (mm) (mm) (mm) (mm) (mm)

QZ (quartz) 12 36.85 12.07 48.00 12.09 64.94 12.12
8 37.01 8.36 48.00 8.35 59.90 8.36

12 36.92 12.32 47.90 12.29 60.01 12.27

(fusecli<Uua1'tz) 16 36.88 1630 4798 1628 60.03 1630
q 20 36.92 20.22 47.88 20.21 60.00 20.24

25 36.92 2531 47.85 2531 59.99 25.34
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Fig. 7. Thermal conductivity of the samples from GH-3 and GH-4 in Ulleung Island as a function of depth. Columnar geological sections

of the two boreholes are superimposed on the figure.
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Table 3. Thermal conductivity of the core samples from Ulleung Island.
(LT: Lapilli Tuff, Tr: Trachyte, PTr: Pophyry Trachyte, Tf: Tuff, TB: Tuff Breccia)

Borehole GH-3 Borehole GH-4
Core ID Depth (m) Rock type TC (W/mK) Core ID Depth (m) Rock type TC (W/mK)
GH-3-01 609.4 LT 1.298 GH-4-01 23.7 PTr 0.923
GH-3-02 620 Tr 1.462 GH-4-02 32.85 PTr 0.950
GH-3-03 638 Tr 1.238 GH-4-05 90.55 LT 0.794
GH-3-04 664.3 LT 1.397 GH-4-06 100.2 PTr 1.057
GH-3-05 677 Tr 1.550 GH-4-07 116.6 PTr 0.856
GH-3-06 692.5 PTr 0.795 GH-4-09 155.15 TB 1.134
GH-3-07 717.6 PTr 1.647 GH-4-11 202.5 LT 1.359
GH-3-08 742 Tr 1.664 GH-4-12 218.15 TB 1.426
GH-3-09 761 Tr 1.253 GH-4-13 241.8 B 1.570
GH-3-10 780 Tf 1.786 GH-4-14 267.25 PTr 1.378
GH-3-11 799 Tf 1.560 GH-4-15 286.7 PTr 1.288
GH-3-12 821.5 Tf 1.696 GH-4-16 304.55 PTr 1.176
GH-3-13 823 Tf 1.522 GH-4-17 319.25 Tr 1.105
GH-3-14 840 Tf 0.992 GH-4-18 3424 PTr 1.481
GH-3-15 860.5 LT 1.781 GH-4-19 369.75 LT 1.457
GH-3-16 875.5 LT 1.826 GH-4-20 390.45 PTr 1.151
GH-3-17 906 Tf 1.814 GH-4-21 402.85 LT 1.870
GH-3-18 922 LT 1.977 GH-4-22 427.5 TB 1.158
GH-3-19 942.5 Tf 1.078 GH-4-23 443.85 PTr 1.64
GH-3-20 957.5 Tf 1.155 GH-4-24 462.5 PTr 1.581
GH-3-21 977 LT 1.809 GH-4-25 487.05 B 1.848
GH-3-22 996 LT 1.941 GH-4-27 515.45 B 1.446
GH-3-23 1004.5 LT 1.578 GH-4-28 537.85 PTr 1.615
GH-4-29 559.15 Tr 1.719
GH-4-30 592.7 B 1.262
GH-4-31 603.15 LT 1.509
GH-4-32 620 LT 1.403
GH-4-33 642 LT 1.256
GH-4-34 662 LT 1.447
GH-4-35 680 B 1.677
GH-4-36 704.5 LT 1.262
GH-4-37 724 LT 1.928
GH-4-38 741 LT 1.918
GH-4-39 762.3 PTr 0.712
GH-4-40 783.3 LT 1.286
GH-4-41 801.5 PTr 1.381
GH-4-42 823 LT 2.062
GH-4-43 844 LT 1.878
GH-4-44 861.5 LT 1.937
GH-4-45 882 PTr 1.131
GH-4-46 902 LT 1.074
GH-4-47 922 PTr 1.268
GH-4-48 939.5 PTr 2.151
GH-4-49 962 TB 2.208
GH-4-50 982 B 1.221
GH-4-51 997.2 B 1.279

GH-4-52 1008.7 PTr 1.515
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