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Table 1 Experimental treatments

b ¥

Treatment

TR A

Detailed description

11 H 4R iR 2% Soaking and natural
temperature difference (SNTD)

1 FIA S5 i 2% Soaking and extreme

temperature difference ( SETD)

M Uit i 2% Extreme temperature

difference ( ETD)

2K H 8K i 2% Wetting and natural

temperature difference ( WNTD)

W= K S i 22 Wetting and extreme
temperature difference( WETD )

SRR A ALK 12 b, SR 5 B RO Z A H AR BRT . PE R A P AR 25 0 18 ~ 35°C Parent
rocks were first completely immersed in water for 12 h, and then placed outdoors to dry naturally, which

formed a cycle of the treatment. The temperature fluctuated naturally within the range of 18 ~35°C in the cycle

B AR KR & FBE AR — A E - SC KA 12 h ik BUECP5)5 , B P B 7R 75°C 1K AR
12 h, J— 5 AL B After parent rocks were soaked in water for 12h, the beakers together with water and
rocks were placed in a refrigerator set at — 5% for 12 h, and then moved into 75°C water for 12 h, which

formed a cycle of the treatment

SRR A CE - SC R UKAR T 12 b PR AR LA B4 L RE T 9H 2 88 ~ 90°C , PRIIE S A1 3K W A9 I I
JEFN 75°C , JCE BT IR A 12 h, g — R AEFF Parent rocks were first placed in a refrigerator set at —5°C for 12
h, and then moved into an oven set at 88 ~90°C for heating till the temperature on the surface of the rocks

reached 75°C for 12h, which formed a cycle of the treatment

S HI A 0 10 Bk o R, 30 ROk e o BUE AN, A A A AT Oy — KB IR, R ER L AR P B A
2N 18 ~35%C A sprinkler was used to wet the surface of the parent rocks (the amount of water used was
recorded) . Then the wet rocks were placed outdoors to dry naturally, which formed a cycle of the treatment.

The temperature fluctuated naturally within the range of 18 ~35°C in the cycle

S A A S Bk A R L 0 R K B AR - SCCRYUKA T 12 h, FRRCE MR 12 b R i IR T R
88 ~90°C , fRIE A A1 R A IR EE IR F] 75°C , I — KGR A sprinkler was used to wet the surface of the
parent rocks (the amount of water used was recorded) . Then the samples were placed in a refrigerator set at —
5% for 12 h, and then moved into a oven set at 88 ~90°C for heating till the temperature on the surface of the

rocks reached 75°C for 12 h, which formed a cycle of the treatment
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Soaking and natural temperature difference (SNTD)

CZZ) Ha AR S 2

L Soaking and cxtreme temperature difference (SETD)

824 &k A RE 22
Wetting and natural temperature difference (WNTD)

== Rk
Wetting and cxtreme temperature difference (WETD)
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Fig. 1 Disintegration rates of three purple parent rocks( % )and their differences
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Table 2 Main physicochemical parameters of the three purple parent rocks
RREL ARSI
A A HLBT .
. ) Natural Moisture
Parent Organic ~ Si0,  Al,0;  Fe,0;  TiO, K,0 Na, O CaO MgO MnO P, 05 )
density content
rock Matter
(gem™) (%)
gke™!

kilidl Kym  1.408 608.5 154.6 70.54 3.40 18.81 28.49 21.9 25.6 0.76 0.65 2.34 0.80

mEH I 0.756 525.7 132.3 50.56 6.46 24.25 14.83 114.3 38.7 0.67 1.40 2.69 1.22
ZAHE It 1.172  561.7 156.1 64.86 8.64 24.47 10.13 59.83 33.5 1. 09 2.26 2.76 0.81
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Table 3 Whole rock analysis of the three purple parent rocks

B ¥ i Mineral content( % )

Par:iwk EZiva) BRI SRA o I [ ea) FaE KA ;) 2l aHE HRR
Montmorillonite Tlite Chlorite  Kaolinite ~ Serpentine  Quarlz Feldspar  Calcite Gypsum Pyrite
H3mdH Kym 15 25 3 0 3 28 10 15 0 1
wEL )1 6 26 13 5 0 24 14 10 0 2
PATE N 2 43 15 5 0 16 7 8 1 3
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Fig. 2 SEM (scanning electron microscope) images of the microstructures of the three purple parent rocks
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Table 4 Microstructure features of particles and pores of the three purple parent rocks

(i

Wik 244 Parameters of particles

Parent rock

FE AL RRAER FHHE Sy NITEA SR S 24 T AR ¥IEH R AL
Sample Max diameter Average diameter Max area Total area Average area Mean
number (pm) (pum) ( x10*pm?) ( x10*pm?) (um?) coefficient
31l K,m 329 138. 1 10. 39 1.45 7.3 205. 1 0.08
mE 1 346 87.63 10. 89 0.6 6.7. 211.0 0.12
Zf o It 248 156. 6 12.76 1.9 6.5. 359.5 0.08
Pari ek FLBRZ %X Parameters of pores
FE AL RRILE IR /ML SR K B R
Sample Max aperture  Average aperture  Min aperture Total area Average perimeter Mean
number (pm) (pm) (pm) ( x10° pm?) (pm) coefficient
%1l K,m 43 496. 6 11.42 3.39 1.9 202.6 0.02
wE I 53 488.2 9.07 3.39 1.9 177. 4 0.02
M) It 93 461.5 12. 82 3.39 1.9 104.3 0.03
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Table 5 Correlation analysis of disintegration rates of the three purple

parent rocks and their affecting factors as affected by difference treatment

B pis:] U K5 L
Parent rock Treatment Times Moisture ~ Temperature
i Kym SNTD  0.944 " * — 0.317
SETD  0.887" " — —
WNTD  0.801** 0.812"* 0.807 " "
WETD  0.767** 0.666" " —
[EE N SNTD 0. 174 — 0.791* "
SETD 0.601 " — —
WNTD 0.563*  0.172 0.732* "
WETD 0.227 0.747* " —
ZAH It SNTD ~ -0.826" " — 0.072
SETD  -0.202 — —
WNTD  -0.092 0.623" 0.601 "
WETD  -0.557 0.673" " —

W:# 78 p<0.05 KPP TBEAMI, + £ p<0.01 KFTHE
Z H12% Note: = Significant at p < 0. 05 level, # # extremely signifi-

cant at p <0. 01 level
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Table 6 Regression analysis of disintegration rates of the three purple rocks and their affecting factors as affected by difference treatment

pog: a1 9 Jy i
Treatment Regression equation
3 SNTD Y= -0.489 +0. 886X, +0. 614X,
g SETD Y =0. 127 +0. 722X,
K,m WNTD Y= —1.311 + 1. 112X, +0. 974X,
WETD Y =0. 168 +0. 339X, +0. 603X,
T SNTD Y= —0.508 +0.526X, +0.978X,
A SETD Y= -0.221X,% +0.4024X, +0. 6009
Il WNTD Y =0.324 +0. 068X, +0. 663X,
WETD Y= -0.562 +0.562X, +0. 835X,
% il SNTD Y= -0.055 -0.969X, +1.196X,
A SETD Y= -0.6916 X,> +0.6728 X, +0.7359
Jit WNTD Y= -0.913 -0.276X, +1.337X, +0. 551X,
WETD Y=0.971 - 0. 448X, +0. 772X,

ARFRE - A 2E R B r,

Correlation coefficient Multiple correlation coefficient

0.969 r, =0.966;r,, =0.663;

0.887 -

0.853 v, =0.447; 1, =0.47

0.816 v, =0.633; 1., =0.436

0. 854 v, =0.754; ., =0.592

0.633 -

0. 869 v, =0.484; r_, =0. 865

0. 862 r,, =0.646;r,, =0.429

0.908 r, = -0.907; r,, =0. 669

0.755 -

0.789 v, = -0.498;r,, =0.607; r,, =0.271

0. 689 r, = —0.245; r,, =0.489

TE Y g i ikl 5 X, AR R R X, iR 22481k X5 Dy K & Note

tion of temperature, and X; for water used in wetting

3 4 it

W gE 45 2R 3 W] 5 0 B A 7 TR 22 BRI L
T, TR AR L AR A K R TR . TR R 22N
PN RV N (ORI (U & BT S S I RS 2l
fif o [ BB AE JCOK 22 2 5 AE BT, 4l Y iR
JEE 78 A X 5 (0 B A AR W AR D o SRR B
FiA it 8 A Y 22 S 5 Al oA o T AL R R
FRRAE S DIAH G o = P55 0 BF S A5 AN [ Ak 2R 19
i it 38 5 5 K S R 22 B0 78 Al 5O [ B EE Y IE AR
KKF,MHAKDZ HEWHL T, 22 122 ek
R T B 0 J o Sk 1l 20 A AR R 4 B
fiff 3 R 5 00 R OB IE M G T 2 ) 4 A GO SR

: Y stands for disintegration rates, X, for number of cycles, X, for fluctua-
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EFFECT OF HYDROTHERMAL ENVIRONMENT ON DISINTEGRATION OF
DIFFERENT PURPLE PARENT ROCKS
Zhang Dan' Chen Angiang’ Su Yongbo' Duan Hongping' Liu Gangcai’
(1 College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China)
(2 Institute of Agricultural Environment and Resources, Yunnan Academy of Agricultural Science, Kunming 650205, China)
(3 Institute of Mountain Hazards and Environment, Chinese Academy of Science & Water Resources Ministry, Chengdu 610041, China)
Abstract To study characteristics of the disintegration of purple parent rocks of the Matoushan group (K,m) , the

Lufeng group (J,1) and the Tuodian group (J,t) as affected by water environment ( soaking in water or wetting the sur-
face) , heat environment ( natural diurnal temperature difference or extreme temperature difference), and their interac-
tion, an experiment, designed to have five treatments, i. e. wetting and extreme temperature difference ( WETD) , soc-
king and extreme temperature difference (SETD) , soaking and natural diurnal temperature difference (SNTD), wetting
and natural temperature difference( WNTD) and extreme temperature difference ( ETD), were carried out. Results show
that the five treatments followed the order of WETD > SETD > SNTD > WNTD and ETD in terms of rock integration
rate, which suggests that in the case of big temperature difference, the parent rocks are more likely to disintegrate when
getting wet and dry alternately than when being soaked all the time, while in the case of small temperature difference, it is
the other way round. The factor of temperature alone does not have much effect on disintegration of the parent rocks. In
terms of mean disintegration rate, the 3 parent rocks follow the order of J;t > J|1 > K,m, which is closely related to their
chemical constitution, mineral compositions and microstructures. The experiment shows that disintegration rate has a good
positive linear relationship with temperature variation, moisture alteration and/or number of treatment cycles in all the
rocks except for J;t, of which the integration rate is negatively correlated with the number of treatment cycles.

Purple parent rock; Hydrothermal environment; Disintegration characteristics
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