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Table 1 Basic physical and chemical properties of soil samples

TR IR Sk (<2 FORifg CEC e s A AL Bk
R FAEBR B Bk ( <2um) pH : - HE A
Sampling depth Clay( <2pm) Clay CEC Free Fe, O,
Soil type (H,0) Soil mineral composition
(em) (%) (emol kg™!) (gkg™")
# 1 Yellow earth 50 ~70 44.57 21. 66 5.12 65.43 A B ERT

BEHE AR A 25 WL SCHR [ 12-13 ] Al 4R L
TG, Hl 25 B K™ 4 A 40 SR, IR, AR
R WP KT8 Pk E/NT 107 mol L™, pH
8.0, FF S WURLUE BE 0. 12 g L™ 45 1, 92 56 Hh it
R 34 2 o3 A 4k
1.2 #MRFE

% i 9% [E Blookhaven /A F A F= 1 £ M E Bl &5/
TR BOLEHU AL, B S5 BI-200SM, JLAH ¢ 4% 4 BI-
9000AT, #tgsHl 15 mW, AGPHEHK 532 nm, 7
Q0° AT 1 h it AN 28 SR 1 o Ol T I AR E Pk
1.2.1  AS[A] pH 1 TR o 38 0 A 56 2R 3l 0 2 T

FIIFHOG 28 T 20 min, I B 21 Ry 25°C, B
FEONAE S S ml ACHCS I, DU 2 A S B K 1 AR R
175 £ 10 nm 7245, FU5G MC ) 4 AS [W) 9k B2 1Y) HNO, i
KOH, AR#E 3 E /Y pH, IS WS S8 i A [ 5 19 1
4K JE AR SR, A A R PR B il 7E 10 ml, Fe 2
A ZBORW S 0.06 ¢ L-', fin A HNO, & KOH J5
AT NEUS 1 S 30s T 8R0S EUS 6 R A 8K
AR BT ] A 254k . “ 7EZR7 BRER 30 min J5,“ Bk

I 7 B SR A A B[R] )5 198 RORAR , BRI ZE 5 ming
1.2.2 Z-#L A HY I % M1 2% [ Blookhaven 7%
A]AE 77 1 ZetaPLus B A 43 A AN 5 AN [\ pH AR TR
B EAR () -HL A7, ok I BRAE pH AR T I MR 3R
17 L AL A T A AR AL

2 #iRHE

2.1 A[EpH EATHEKGEREM

TERZ MG TS S AR T (c(K ™) <107 mmol L")
NI pH AR F 1 5 48 5 A 58 3R 5o WK R A
RORLAZR W36 2, AT LA Y, 7E 30 min P &ESR 2 124
EH pH AE 4.0 ~ pH 1.0 2 ], #8855k J1
HARTE 175 ~ 189 nm, R B WA FRERE., 7
pH <4 Fl pH > 12 B, 55 58 J58 AR 44 R W] B2 32 1) o5
B, UH pH 4.0 DU, 7E 30 min A iz sh/EA T
MR EEA F A (W 1) o I EARE
SRET,0.06 g L H LR {AAE pH 4.0 ~ pH 12. 0 J
W aT RAORFR R E -

®2 TR pH THERIFEREEHHAE (nm) B A E KT

Table 2 Temporal variation of effective diameter (nm) of yellow earth colloids as affected by soil pH

if (A Time (h)

pH

0 0.5 24 48 360 960
2.0 175 2 566
2.3 175 3 207
3.0 175 2749
3.3 175 1756
3.5 175 539
4.0 175 189 568
5.0 175 178 239
7.0 175 176 178 181 188 189
9.0 175 178 176 178 177 179
11.0 175 175 174 180 189 192
12.0 175 179 346
12.7 175 541

13.0 175 1390
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Fig. 1 Growth of effective diameter of yellow earth colloid aggregates as affected by soil pH
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Table 3 Equation fitting variation of effective diameter (y, nm) of yellow earth colloids as affected by soil pH

e Sz

PR/ T . NS R/AELY s HER L
Acid/base Concentration Fitting function K Aggregation regime
(mmol L")
HNO, 50 y =429.31 Int +1 280.7 0.956 0 DLCAY
10 y=197.75 Int + 1 961.2 0.965 0 DLCA
5 y=411.07 Int +2 186.2 0.944 8 DLCA
1 y=311.64 Int +1 720. 1 0.9259 DLCA
0.5 y =612, 627302 0.990 1 DLCA
0.3 y=7.95t+319.7 0.965 8 RLCAY
50 y =204, 40328 0.999 3 RLCA
75 y =206. 63" %2 0.999 3 RLCA
KOH 100 y =376. 07" 3¢ 0.991 7 DLCA
125 y =339. 55" 0.983 8 DLCA
150 y =722. 674298 0.941 0 DLCA

1) DLCA ; " Hicdss il #% A1 %E 28 Diffusion limited cluster aggregation;2) RLCA ; J Jj 15 ffill # 1 %E 2% Reaction limited cluster aggregation
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HEAT T RN b S 2% . o HE i IR 3% TE Oy W] AR L A 3R
187, L% 1A R 88 1Y 1 HL AT (M-OH, ) 6 H fif (M-
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Fig. 2 Average aggregation velocity of yellow earth colloids as

affected by soil pH
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Fig. 3 -potential of yellow earth colloids as affected by soil pH
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DYNAMIC LIGHT SCATTERING OF AGGREGATION OF COLLOIDS
IN YELLOW EARTH DIFFERENT IN pH

Li BingLi Hang' Zhu Hualing Tian Rui  Gao Xiaodan
( Laboratory of Soil Mineral-Organic-Biological Interfacial Interaction, College of Resource and Environment, Southwest University ,

Chongqing 400716, China)

Abstract Aggregation/Dispersion behavior of soil colloids is closely related to numerous environmental factors and
regulated by surface charges of the colloids. Dynamics of the aggregation of variable charge colloids in yellow earths differ-
ent in pH was studied with the dynamic light scattering technique. Results show that stability of the aggregation of soil
colloids was strongly dependent upon pH. The aggregation of colloids induced by HNO, or KOH, different in concentration
would exhibit the characteristics of fast diffusion limited cluster aggregation ( DLCA) or slow reaction limited cluster aggre-
gation (RLCA). In the former, the aggregation induced by HNO, was faster in average velocity and in variation than that
by KOH, which suggests that the aggregation induced by neutralization of surface charge was faster than that by compres-
sion of double electron layers. The use of the pH corresponding to the turning point where average aggregation velocity
changes pH in DLCA to estimate zero point of charge (ZPC) provides a new method for measuring ZPC in experiment.

Key words Yellow earth colloids; Dynamic light scattering; Variable charge surface; Soil pH
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