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Impregnation Solidification Methods for Soil Micromorphology Samples with Different Bulk

Densities and Textures in Northeast Black Soil Region

YU Xiaomiao', SUN Zhongxiu'", JIANG Yingying?, DUAN Siyi!, WANG Qiubing'

(1 College of Land and Environment, Shenyang Agricultural University, Shenyang 110866, China; 2 College of Life
Engineering, Shenyang Institute of Technology, Shenyang 113122, China)

Abstract: In this study, soils with different bulk densities and textures from the black soil region of Northeast China were
investigated. Soil samples impregnated with acetone-diluted unsaturated polyester resin (UPR) at dilution ratios of 0%, 70%, 80%,
and 90% were compared through observation under a stereo microscope (10x magnification) and a polarizing microscope (100x
magnification). Based on the observations, evaluation criteria for impregnation effectiveness were established, and optimal
impregnation protocols for soils with different bulk densities and textures were determined. The results demonstrated that
qualified micro-morphological samples should exhibit good cutting integrity, surface damage resistance, and pore-filling
completeness when observed under a stereo microscope. For optimized soil impregnation protocols, bulk density-specific
selection dictated that soils with bulk density >1.70 g/cm’® or within 1.40-1.50 g/cm® should utilize 191" UPR diluted with 90%
acetone, while those with bulk density <1.20, 1.30—1.40, or 1.50—1.70 g/cm? required 80% acetone-diluted 191 UPR, and soils in
the 1.20-1.30 g/cm® range should employ neat 1917 UPR. Texture-dependent optimization specified that silt-textured soils need
196" UPR diluted with 90% acetone, silty loam and loam-textured soils necessitate 80% acetone-diluted 191 UPR, and sandy
loam-textured soils should use undiluted 191" UPR. In conclusion, these methods can enhance sample preparation efficiency and
improve section quality score, thus can provide methodology for high-quality soil micro-morphology analysis, critically
advancing mechanistic understanding of impediment layer development in Mollisols in northeast China.

Key words: Northeast black soil region; Soil micromorphology; Impregnation solidification method; Soil thin sections
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Fig.1 Soil sampling sites
F1 XHESERER
Table 1 Basic information of soil sampling sites
SREE ST L E TR (m) A V5 B 2 FR + e 4 b R
21-N001 41°50'19" N, 123°34'49" E 96.2 FURSRE Y W E N R 1S Rl Bkt
21-NO11 42°0025" N, 124°36'29" E 216.2 BURSRE 7 N RNy Y S R R AR B
21-N015 42°14'09" N, 125°10'52" E 401.7 BURSRE 7 N RSNy Y E R R [LyFsE B
22-N001 44°50'43" N, 126°44'57" E 199.5 A KBTI E £ MK+ Wkt
23-N008 48°17'22" N, 126°35'41" E 280.8 BIp AR B b T 21 Wkt
23-N012 48°1727" N, 126°35'38" E 265.7 I AR BT AL T Mt Wkt
15-N002 44°40'10" N, 119°24'31" E 828.0 IS 11 3 DXAAR U TiT B BR 7 SR P i
T2 TEHSERYIBEEE
Table 2 Basic physical characteristics of soil samples
FE S KA G Z¥ 1 (g/em’) AR (%) BERRL(%) SR (%) + b
SIL-1 21-N001 1.72 10.78 10.84 78.38 b+
SIL-2 21-NO11 1.47 26.43 14.37 59.20 b+
SI-1 21-N015 1.70 7.04 11.50 81.46 Bt
SI-2 22-N001 1.46 8.06 10.94 81.01 Bt
L-1 23-N008 1.58 48.11 12.70 39.19 ¥t
L-2 23-N012 1.36 46.26 9.63 44.11 Bt
SL-1 15-N002 1.23 63.03 432 32.64 Wi+
SL-2 21-N001 1.14 48.30 6.08 45.61 W+

e WKL, >50 pm; BPKL, 50~2 pm; Bk, <2 pm,
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Fig. 2 Flow diagram of cutting integrity test and characteristics of unqualified samples
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Fig. 3 Flow diagram of surface damage resistance test and characteristics of unqualified samples
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Fig. 4 Flow diagram of pore filling test and characteristics of unqualified samples
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Fig. 5 Characteristics of qualified impregnation effect samples
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Table3 Observation results of sample quality evaluation criteria
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P Fid A N i N i N i A A A N i
FE S SIL-1 ML 1.72 - - - + + + + +
SERE -
SIL-2 b+ 1.47 - + + + - + - +
SI-1 #r 1.70 - + - _ _ + _ "
SI-2 Lig 1.46 + - - - + - + -
L-1 et 1.58 - - + + + + + -
L-2 e 1.36 - + + - + + + +
SL-1 b g+ 1.23 + + + + + + + +
SL-2 (it S 1.14 + + + - - - + +
G| SIL-1 bR e 1.72 - - - + - - - +
Lt SIL-2 ML 1.47 - - - + - - - +
SI-1 Lig 1.70 - + + + + - + +
SI-2 Mt 1.46 + - + + + + + +
L-1 A+ 1.58 - + + + + + + +
L-2 B+ 1.36 - + + + + + + +
SL-1 W B+ 1.23 + £ + + + + + +
SL-2 e 1.14 + + + + + + + +
e AL SIL-1 Wb HE 4 1.72 - - - ++ ++ —+ - ++
ot SIL-2 b+ 1.47 ++ ++ ++ ++ - ++ ++ -
SI-1 i 1.70 - ++ ++ ++ - - - Tt
SI-2 wmt 1.46 ++ ++ ++ ++ ++ ++ - ++
L-1 e+ 1.58 ++ - ++ ++ ++ ++ ++ -+
L-2 et 1.36 ++ ++ ++ ++ ++ ++ ++ ++
SL-1 e 1.23 ++ ++ ++ ++ ++ ++ ++ ++
SL-2 W+ 1.14 ++ ++ ++ - - ++ — -
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Fig. 6 Network Venn Diagrams of sample impregnation results
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Fig. 7 Flowchart of soil thin section preparation
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Fig. 8 Schematic diagram of unqualified micro-morphology soil thin section
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Fig. 9 Impregnation characteristics of soil samples with different bulk densities (plane-polarized light 10x10)
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Fig. 10 Impregnation characteristics of soil samples with different textures (plane-polarized light 10x10)
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