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This study was conducted to develop a method for the quantitative determination of soil clay con-
tent by spectophotometry. The optimum wavelength obtained with reference clay minerals for spec-
trophotometry was 500 nm. For the proposed spectrophotometry, 0.5¢g of soil sample was put in
the 250 m/ Erlenmeyer flask and 100 m/ dispersing agent was added. After shaking the flask at 130
rpm with a mechanical shaker overnight, the flask was removed from the shaker and was shaken
up-and-down for 30 seconds. With a micro-pipet, 4 m/ of the suspension was transferred into the
previously-inserted cell and the absorbance was measured instantly. Results by the spectrophotom-
etry for clay content analysis were compared with those by the conventional sedimentation tech-
nique (the pipet method). The proposed equation was y = 38.03x, - 0.17x,~ 1.17, where y, x;, and x,
were clay content (%) by the pipet method, water content corrected clay content (%) by spectro-

photometry, and organic matter content (g - kg '), respectively. The regression coefficient for the
equation was r=0.984*%, indicating highly significant correlation between the results of the two

methods.
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Table 1. Chemical and physical properties of the soils used

Table 2. Specification of the spectrophotometer (UV-160A, Shimadzu)
used for this study

Specification UV-160A
Measuring wavelength range  200~1,100 nm
Resolution 2nm
Wavelength accuracy + 0.5 nm
Wavelength readability 0.1 nm increment
Wavelength reproducibility ~ +0.1 nm

Double-beam system

Absorbance: -2.5~2.5 abs
Transmittance: -125~125% T

Less than 0.1% at 220 nm and 340 nm
Siticon photo-diode, 2 pcs

Photometric system
Recording range

Stray light
Detector

ShimadzuAte] E-34 %A (UV-160A, Shimadzu, Japanys A&
slg.om, 718 AFRS Table 29 2t}

A APPY AL BHATES ol & YEdE 2
HE AEsly] st Adgo] £ FHG JRARAT
L AAE {2 F A=E O 20 A8 et

E3FTA cellell o7k &4 AEFE AXse 48
250 m/ A2+ E2k39 llite 0.05 g 100 m! {52 7181
3027 A2 EE F ABS celll AFF Y2 FAEE S
A% A celld] Ao £33 4miE AN FEEE FRT
g vt F9% 42 247} 103 v cell
£ 71710 AR 102 Fol FREE ST

Celol AEE ¥ &3 A7he ZAske 482 250m/ &
7} Zgkx3e) illite 0.05g7 100m! SHTE 7Hskd 3027

Sample No, Horizon Soil series pH OM (g« kg") Water content (%) CEC (cmol - kg'')  Soil texture

1 A Yeongog 6.6 27.9 1.59 15.1 Silt loam

2 A Daegog 6.8 16.2 4.40 10.9 Silt loam

3 A Noigog 43 27.6 1.21 12.7 Sandy loam
4 A Bugog 5.6 188 1.24 115 Sandy loam

5 A Bugog 4.3 18.1 1.32 10.3 Loam

6 A Nagdong 6.0 36.2 1.16 ) 10.0 Sandy loam

7 A Jungdong 5.8 33.6 1.10 9.8 Sandy loam

8 A Nagdong 52 21.6 0.88 8.0 Sandy loam

9 A Songjeong 7.7 26.9 1.76 13.9 Clay loam

10 A Gopyeong 6.7 33.6 1.84 154 Silt loam

11 A Baegsan 7.3 36.9 2.16 16.7 Silt clay loam
12 A Asan 5.6 20.9 1.45 9.0 Clay loam

13 A A-Haeri 74 15.5 0.82 6.8 Sandy loam
14 A Gocheon 6.4 35.7 1.23 9.6 Sandy loam
15 B Yeongog 59 14.8 234 12.7 Silt loam

16 B Bansan 4.4 20.2 246 133 Silt clay loam
17 B Jeonnam 43 9.5 249 12.5 Clay

18 B Bansan 5.8 12.8 249 14.7 Silt clay loam
19 B Noigog 5.0 10.7 118 10.1 Sandy loam
20 B Nagdong 4.7 7.4 0.54 4.5 Loamy sand
21 B Baesan 49 14.0 2.04 117 Clay loam
22 B Yearn 7.0 34 1.01 6.7 Sandy clay loam
23 B Asan 5.6 4.0 1.60 8.3 Clay loam
24 B Daegog 6.2 10.0 297 13.8 Silt clay loam
25 B Sangju 55 174 113 9.5 Sandy loam
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Table 3. Results of the experiment for establishing optimum conditions

in detection of clay contents by spectrophotometry

Condition Abststd.
Pivetti . Random sampling 0.21811£0.0101
Ipetting amount Accurately, 4 m/ 02024+ 0.0033
M i In 10 seconds 0.2024£0.0033
easurement time Instantly 0.2229+0.0030
Bisser t Distilled water 0.2229+0.0030
ISpersing agen (10 m/, 1 N NaOH + 10 ml, 5% HMP)// 0.2878=0.0013
Experiment I 50 m/ centrifuge tube 0.229240.0060
Xperiment vesse 250 m/ Erlenmeyer flask 0.2178+0.0023
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Fig. 2. Relationship between the clay contents (%) measured with
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Fig. 3. Calibration curves used in the measurement of clay

contents by spectrophotometry. -O-: y=10.11x-0.0037, r=0.9996%%,
@-: y=8.82x+0.0288, r=0.9968**,

Table 4. Relationships between clay contents determined by
spectrophotometry and those by the pipet method by regression
analysis

Param'e ter un der Linear regression equation Corre!ation
consideration coefficient (r)
X, [1]%y =40.03x,-5.27 0.973%+*
X, [2] y =38.96x,-5.08 0.974%*
X, Xy [3]y =39.06x,-0.17x,—1.30 0.983**
Xy, X5 [4]y = 38.03x,~0.17x,-1.17 0.984**

x,=clay contents by spectrophotometry (%), x,=water content
corrected clay contents by spectrophotometry (%), x,= organic maiter
content (g - kg ™),y = clay contents by the pipet method (%).
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