Fa L FAWm RN 22 T AR Vol. 41 No. 1
2024 1 H Journal of Shenzhen University Science and Engineering Jan. 2024

[ZA#ZE 58EIE / Environment and Energy ]

PR BN R LA A S i 5 44T
%ﬁ'l, %9‘5&%1, %JE—ZFE—I, g{ag,ﬁ{ ﬂﬁ/’dﬁ%ﬁ, jllii}%‘]l

1) IR ARSAGE TR, T REDIS18060; 2) I HREA G4 BHTRIJL=H, | ZHEM516001;
3) HOMNERE LI SARIEAE, T AR RN 516007

W OE. 2o FENXFONTAY T AEMNBR XMIGRITE ., 206 B RENHRABRIKR R
N AT REBMNHRE 245U REM AR 2286 ER 2 EHR207TA, RALFEMNE T EiX
PeAE S HAT AT RN GK, M BN T 1.74 ~5.46 W/(m-K)Z 18], F3HMEH(3.25+0.52) W/(m-K). £
P, EEBLHBEATHRFESH A 323 % (3.40 £0.67) W/ (m-K), 113#%(3.15+0.76)
W/(m-K), 6334 % (3.12+0.39) W/(m-K), 5534 K & (3.33£0.40) W/(m-K), 1345 H1.84
W/(mK), 234825 % (3.08 +0.27) W/(m-K), 9¥lszss k£ (3.24+0.10) W/(m-K), 933t K #k
#(2.81+£0.26) W (m+-K), 33% FHaE(3.92+0.25) W (m-K), 123 % K& £ (3.38 +0.68)
W/ (m-K), 103K E(3.48+0.42) W/ (m-K). 2 FEREZA B 6RFEGH AL, 5 WERAT
MBEAERFROILEREL, TREZT YT LEARTEANEKR, BT LEREZRAEELYMT B
BRFR, X—HRNHERFROYALEAR, RABES TN ERFETAMERK. MR TW
NEHFANT EM, TARAEMNEfe b B AERRERTEPTHLELSEAN LD, XALARFRN ST 0
AR FERALS TN AT R EE LR TFENEIERE. ARERABET RAEMNHE K
kA B BT T HIELF

LR WM, RFE, BUHS; THAKR; B BE; JAREN

RESES: P34 XEkARERS: A DOI: 10.3724/SP. J. 1249. 2024. 01001

Measurement and analysis of the thermal
conductivity of borehole core samples from Huizhou,
Guangdong, China

TANG Ke', HUANG Shaopeng', WEI Zheng’an', ZHANG Min’,
ZHAO Xinnan®, and LIU Yuanzhou'

1) College of Civil and Transportation Engineering, Shenzhen University, Shenzhen 518060, Guangdong Province, P. R. China
2) Team 935 of Guangdong Nonferrous Metals Geological Bureau, Huizhou 516001, Guangdong Province, P. R. China
3) School of Geography and Tourism, Huizhou University, Huizhou 516007, Guangdong Province, P. R. China

Abstract: Thermal conductivity of rocks is an indispensable thermophysical parameter in the fields of terrestrial
heat flow study, lithospheric thermal structure analysis, geothermal resources exploration and civil engineering. This
paper presents the thermal conductivity measurements of 207 core samples of various rock types from 22 boreholes in
Huizhou area of Guangdong Province, South China. The core samples were measured with the TCS optical scanning

method. The measured values of thermal conductivity of the 207 samples range from 1. 74 to 5. 46 W/(m-K) with a
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mean of (3.25 + 0.52) W/(m+K). The average thermal conductivity and the number of samples for each sampled
rock type are (3.40 £ 0.67) W/(m+K) for 32 pieces of sandstone, (3.15 £ 0.76) W/(m+K) for 11 pieces of

conglomerate, (3. 12 + 0. 39) W/(m*K) for 63 pieces of limestone, (3. 33 £ 0. 40) W/(m-K) for 55 pieces of granite,
1. 84 W/(m+K) for 1 piece of diabase, (3. 08 + 0. 27) W/(m*K) for 2 pieces of allgovite, (3. 24 + 0. 10) W/(m-K) for 9
pieces of ignimbrite, (2. 81 + 0. 26) W/(m-K) for 9 pieces of granite gneiss, metasandstone, (3. 38 + 0. 68) W/(m-K)
for 3 pieces of metamorphic siltstone, (3. 92 + 0. 25) W/(m-K) for 12 pieces of metamorphic sandstone, and (3. 48 +
0.42) W/(m-K) for 10 pieces of marble, respectively. The effect of various factors on the thermal conductivity of
rocks was analyzed. Mineral composition is found to be the main factor affecting the thermal conductivity, especially
the content of quartz, which is a main diagenetic mineral with high thermal conductivity, is a key factor. The effect is
particularly significant with sandstones, of which different quartz contents would result in very much different thermal
conductivity. This is the main reason why the rock thermal conductivity measured in this paper is highly consistent
with the results previously obtained in Southeast China, but significantly higher than that of the same type of rocks in
the Sichuan Basin and Songliao Basin. The results of this study lay an important data foundation for further
investigations of geothermal heat flow and lithospheric thermal structure in the study area.

Key words: geothermics; thermal conductivity; core sample; mineral composition; sandstone; quartz; Huizhou of

Guangdong Province

AORPESHOERIE R AR . i ERBURRI IR WTRE T, s T A BB

AN — RIS, A AR 1
B PYTHORFC R AR AR A Horh, AR
PRFIRHE A FRAE YIRS, ST
DCORHIARGL . DR IR ST A ARG LA L i 34
LW rp AN Al SR A PSR, TR
T ABRAN AR T ARA U th HA F A

EENAE T v ] B R R T XA ZR T, i S
T RIS DX P T R B e 2846 ) Bt
AIIX I —, XFTREIRAIFORIER. s AESE N —
P T e AR T A R R BE R, B BT R
AR . BOR S MRE TR F L. AR
B, 7E B 3t DX N AT AR 22 3t 07 A L RO R
FHEHE 3, (B TR 3 XA i R B IO &
A —, MG IR AL S AR IR E
Anver, R DR R AT ST AR ARG, k= X T A
S ARG BRSO LI B

ABFFEN R H BN HL X ) 207 4~ 4 FE itk
AR, et BRI XA A T R A A )
AEOL, 20T T WEFE X R AS R P P RS
fit, BEARBEERIE AR AR, AR R AR
PIER, U M X T Jm 2 R PR i 5 S b A e
TEPE 5 S BRI S

1 HREE

BNAE T R HPOARER, AR IE s

] R DT MO ISR U T 2 G}/ RS
AL . B AR ARRIR, 2l T iR e i
S i RSP TS A, Tl PR i A T
FEWEFE DXAE N BB T 1 DR A )2 B0 -4
IS XN RS 7 1 A A o, BLE
ARG 1] AL ) S A TR I B R - 1Y
TR R ERT L XA DR R AR SR | BT Ak
SR R

AR DI B BB, B X A RO
7%, MWERIHA R HAR-JER AR (RN A AT
w) . RER(ABFIKEMAE ) . =& FR-RY
FIUA . B aMaiia) . HER OB Ries
S ) i F LA D R (bR A1) . 3248
WIB SR, BFSEIX ) T Z 00 ZUE R =L
FE, KRB g AR R A, b, L
HINHIER A RN AT, AR RENE . B
R T RAB R A LR N T

) #ERNRELE

2.1 HEmK

AP AAG AR Y 207 A0 R Sk H 22 4~
I, HAWMFERDS . KA KES, H2E
BAFRRER . AORANRY 2%, HIRERHIA 17 ~
1300 m, SRAEJFENDERE SR e G FE o8 X 2
PR BRI E K P AR AR SN 1A 1



51 FERE, G JTAREIM MR AL A S RN S
113°50'E 114°00' E 114°30'E 115°00' E 115°30'E

24°00" N

23°30"N

23°00" N

22°30'N

22°20'N

0 20 40 60kmq

113°50"E 114°00" E

114°30"E

&1

115°00" E

24°00" N

O S5 AV Quaternary sediment

[ HE A& W57 Paleogene clastic rock
O H¥ERWEE A Cretaceous clastic rock

23°30"N

I k% A& WEJE S Jurassic clastic rock
[ =& & )8 % Triassic clastic rock
B A R -4 R R A R R B

Carboniferous-Devonian clastic rock and

carbonate rock

B S R-ERAEN AT HCE

23°00" N

Silurian-Cambrian clastic rock and phyllite
O 2 H 2784 Sinian metamorphic rock
O3 Jeily B4 Proterozoic metamorphic rock

B eI [ AKX Yanshanian granite
B A
@ LI E Borehole location

22°30"N

22°20"N

115°30"E

Rl X 5 5 11 Rl s T

sy

Fig. 1 Schematic geology map of Huizhou showing the location of the core-sampled boreholes.
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Table 1 Locations and number of samples of the sampled boreholes in Huizhou area
G Bt S BORERC || S5 B gL HURESL

23°16"15. 1"N 22°37'44.3"N

1 HSD-ZK10 . 9 12 PH-ZK502 . 12
114°38'39.5"E 114°49'45.6"E
23°16'38.0"N 23°34'10. 1"N

2 HSD-ZK001 . 7 13 LH-ZK002 . 10
114°38'41.2"E 114°11'38.7"E
23°28'1.2"N 23°18'43. 1"N

3 HR-ZK002 R 15 14 HZ-ZK501 . 9
114°34'21.4"E 114713'56. 1"E
23°34'30.3"N 23°41'32.2"N

4 YH-ZK005 R 11 15 LC-ZK5 . 4
113°59'14.4"E 114715'41.4"E
23°45'53.7"N 23°1'26.1"N

5 YH-ZK002 R 8 16 HNH-ZK1 . 5
114°13'21.9"E 114726'43.0"E
23°37'11. 1"N 23°0'46.5"N

6 YH-ZK10 . 12 17 HNH-ZK14 . 5
114°1'47.3"E 114°26'7.8"E
23°36'42. 8"N 23°0'3.3"N

7 LH-ZK21 . 9 18 JSXC-K302 . 6
114°5'25.1"E 114°26"'30. 6"E
23°46'29.4"N 23°1"14.1"N

8 ZW-7K31 R 15 19 JSXC-K204 . 5
114°13"11. 6"E 114°25'48. 4"E
23°53'13.6"N 23°1'32.5"N

9 LT-ZK61 R 25 20 JSXC-K315 . 9
114°12"11.3"E 114°31'36. 7"E
23°54'37.7"N 22°59'18.2"N

10 LT-ZK64 R 6 21 JSXC-K504 . 9
114°11'40. 6"E 114726"17.2"E
22°38’8.8"N 22°58'47.0"N

11 PH-ZK104 . 10 22 JSXC-K900 . 6
114°50'7.9"E 114°27'55.2"E
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Fig. 2 Distribution histogram of thermal conductivity of
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different rocks in the Huizhou area.
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Table 2 Thermal conductivity of different rocks in Huizhou
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WA 1 1.84 1.84
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sy ¥ 9 2.50~3.27  2.81+0.26
i itiEe 3 3.68~4.27  3.92+0.25
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F P 10 2.85~4.13  3.48=+0.42
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Fig. 3 Histograms of the thermal conductivities of the core

samples of sandstone, limestone and granite.
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Fig. 4 Relationship between thermal conductivity and depth of the core samples of (a) sandstone, (b) limestone and (c) granite.
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Table 3 Comparison of measured thermal conductivity of rocks from Huizhou and other areas W/(m-K)
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