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Preparation of Cellulose Calcium-based Amendments and Its
Improvement Effects on Saline-alkali Soil

ZHAO Chuan-chuan’, LEI Yu-zhu, WANG Jia-yi, ZHANG Sha, WANG Yu-qin,
HUA Li

School of Environmental Science and Engineering/Shaanxi University of Science and Technology, Xi'an 710021,China
Abstract: To explore the improvement effects of cellulose calcium-based amendments on saline-alkali soil, this research
selects the moderately saline-alkali soil in the Qaidam Basin of Qinghai Province as the test soil. Using acid-treated corncob
as the main raw material and phosphogypsum as the calcium-based auxiliary, this research prepares the cellulose calcium-
based amendments via aqueous solution polymerization. Then it selects four types of amendments: pure cellulose-based
amendment (COR) and three cellulose calcium-based amendments with higher water absorption (PGC,, PGC; and PGC,),
and sets three addition levels to study the improvement effects on saline-alkali soil through leaching tests. The results show
that compared with CK, PGC;-B treatment reduces the soil pH by 1.75 units (P < 0.05). The soil EC is less than 2 mS-cm™,
indicating that the improved soil is not threatened by alkalization. The content of mechanical large aggregates (> 0.25 mm)
in the soil increases by 0.86 times (P < 0.05), while the content of micro-aggregates (< 0.25 mm) decreases by 40.98% (P <
0.05). In the 2—0.25 mm aggregate fraction, the organic carbon content of soil aggregates increases by 2.37 times, and its
contribution rate of soil organic carbon increases by 1.03 times. In the < 0.053 mm aggregate fraction, the organic carbon
content of soil aggregates increases by 1.19 times, while its contribution rate of soil organic carbon decreases by 68.96%.
Keywords: Cellulose calcium-based; soil amendment; saline-alkali soil; soil aggregate; organic carbon
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R T 2 B (P<0.05) (B 10D .

BB o AR IR ma T 5
CKAHEE, 3 M AP ARES I K AL 2E (1%, A
HOW, 5 CKAH L, & Ak B 1 438 [ 58 44 ki 42>
2 mm 1 2~0.25 mm i 43 SOC 57 #ik K & % 1
&, K42 0.25~0.053 mm 5 <0.053 mm 3 SOC
BT R FEAE I o R R L PRI (P<0.05) . TR
RN KT (2%, BAD I, 5 CK A EE, %% Ab 3
+ 398 P B AR A% 2~0.25 mm I 135 SOC BT ik %
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Note: at the application levels of three types of amendments Different letters indicate significant differences in the content of
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Fig. 8 Percentage distribution characteristics of soil mechanical aggregates at three application levels of amendments
TE AR 7 RER R [F) — VRN AR [ R AR A 22 57 B 35 (P<0.05)

aggregates of the same particle size under the same addition amount (P< 0.05).

[k [Jcor EMlpcc, EMErcc, EEEPGC,

THEAE U R (k)

Soil organic carbon content
Nl

amount (P<0.05).

B 3E N (P<0.05) ,PGC-B I 1 1.03 % ; %Ak
P - 398 [ JE 440K 4£.<0.053 mm B £ 3 SOC BTk
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Fig. 9 SOC content of aggregates with different partial sizes
AN A RO A — VRN RN A IRDRLAS ] 3R 4 SOC & B 72 7t i % (P<0.05) .
Note: Different letters indicate significant differences in the SOC content of aggregates with the same particle size at the same addition

3% i
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Y I (P<0.05) , 221 N 0.75~0.89 4% , 1 24 48 15
0.81 1 5 £ Ab P 4= 38 [4] 3R A4 K 1£<0.053 mm I 1=
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79.84%, VIR T 74.77%
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Fig. 10 Contribution rate of organic carbon at each particle size of aggregates
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Note: Different letters indicate significant differences in the contribution rate of organic carbon to aggregates of the same particle size

under the same addition amount (P< 0.05).
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Fig. 11 Correlation analysis between soil aggregate organic carbon-related indicators and wain soil physical and
chemical properties
BT R, 9>0.25 mm KR KBIBAR E 53 L ; C v ConCin Cys S v 858508, s R SRRy R, 431 9>2 mm i 2~0.25 mm+0.25~0.053 mm.<
0.053 mm R4 B BT A HLBRTTIREE , - RARA HUBK & BRI BoRiAE R A T 5 e
Note: R0.25 represents the percentage of large aggregates with particle size > 2.25 mm in the soil. C,, C,, C;, C;; S|, S,, S5, S;; R,

R,, R,, R, respectively represent the contribution rates of organic carbon from aggregates with particle sizes greater than 2 mm, 2-0.25

mm, 0.25-0.053 mm, and less than 0.053 mm, as well as the content of organic carbon for each particle size and the percentage of each

aggregate size.
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