REERHE R 254
Journal of Tianjin University of Science & Technology
ISSN 1672-6510,CN 12-1355/N

Aiint L

(CREBHBRAZERD M E RIRIC

A - B TVRBERE A A2 0 R FH R 45 2 B AR R R R IR B A o 2% P I B
= BEV, K, FOCE, XA, mEN, EiEsE

DOI: 10.13364/j.issn.1672-6510.20260011

WA 3 2026-01-13

Mgk HiH:  2026-09-02

51 R FEVE, K, B0, XA, mMRNL, EiEfE. B TIRIBR A SR

M EE TR ARTN . AT BERE SR B R A IR [JOL]. KRR K244,
https://doi.org/10.13364/j.issn.1672-6510.20260011

@NKit s

www.cnki.net

PEER: (EgER TAERRE T, FtENF B R ER T S E R Hoefa. B0 e
B EAERBNAECSHE, HIBSRTITL EmAd TR R HERe e e i i
TRl CRIEM LS LI HEUGE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2026-09-02 14:15:54 https://link.cnki.net/urlid/12.1355.N.20260902.1235.009

RE#HBLEER

2026 4 Journal of Tianjin University of Science and Technology

2026

DOI: 10.13364/j.issn.1672-6510.20260011

ETABRT2ASFRANS TR A LBEN KRR
=R HEER

ZEEL K WL BEL M AMEat, et
(L RHERHR 83 TR 5 TS, KEE 300457; 2 RERHIRA & MEEES TRY R, KEE 300072)

W OE: RAZABRR AR AT EARARARATRAIE, 20 W iHIF3 69424 f+K R A5 Bh 7 £ B H &7+
F; KA BATERIFIFE) T K BAE; L BEAR K N3 i RARAL B AL AR & 4FRE. £ 1.75 MPa, 30 min U
FHT, RBAFAMEEDICE X 89.4%; FiHl&ada s KRB 5 LA (BT AL L E4 5% ) /£ 50 g/m2 fim%
T, #IEIRE A 650 kPa, FRIRMA 100%, EILEKFHIE. BRI, KF4%M5 4 50 °C. pH 5.5, Bt 48
h 694t TR, ¢4 FBeff 58T 02%; #HEEMAEL KOHERETEERLE, /£ 1 MPa Oz 150 °CHMH TR
2 h, BRRERTBREHFAREAIC, PIRARERATSE 141%, HiF 2R 4969084 SR B 245 Tt RRATAL.
ST LA R, 1o ASAT TR 47 L F] 576.7 kg T LB (F HAE+A4E) 150.0 kg. AR F4FAE 184.7 kg,
H ERFRAT L BN, SENAARET — £ TR RKIREZ,

KRR TOKAEAT: ARV e AR AR esNRH

HPESES: 0636; S147 XEFRER: A

Co-Production of Crust-forming Dust Suppressant, Fermentable Sugars
and Lignin-Based Potassium Fertilizer Based on Full-Component

Utilization of Steam Exploded Corn Stover

LI Baotao!, ZHANG Bo', LI Wenhui!, SUI Wenjie?, SI Chuanling*, WANG Guanhua®
(1. College of Light Industry Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China;
2. College of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300072, China)

Abstract: Corn stover were pretreated using steam explosion. The short fibers and water washing liquid fraction obtained
through screening were combined with additives to prepare dust suppressants; the long fiber fraction was enzymatically
hydrolyzed to obtain fermentable sugars; the enzymatic residues were converted into potassium lignin fertilizer through
oxidative-alkaline treatment. Under steam explosion conditions of 1.75 MPa for 30 minutes, the total recovery rate of the
stover reached 89.4%. The dust suppressant prepared from the short fiber and washing liquid fraction (with 5%o
carboxymethyl cellulose sodium addition) showed a compressive strength of 650 kPa and wind erosion resistance of 100% at
a spraying rate of 50 g/m=demonstrating excellent compression and wind erosion resistance performance. The long fiber
fraction was enzymatically hydrolyzed under conditions of 50<C, pH 5.5, for 48 hours, achieving a cellulose hydrolysis rate of
over 92%. The enzymatic residues were then reacted with KOH solution in a high-pressure reactor under 1 MPa O and 150°C

for 2 hours. After drying, the reaction liquid yielded potassium lignin fertilizer with a potassium content of 14.1%, which
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significantly promoted the growth of corn seedlings compared to traditional potassium fertilizers. The overall material balance

of the process showed that 1 ton of stover could co-produce 576.7 kg of dust suppressant, 150.0 kg of fermentable sugars

(glucose and xylose), and 184.7 kg of potassium lignin fertilizer, providing a feasible technical pathway for the full utilization

and high-value use of corn stover.

Key words: corn stover; steam explosion; component separation; dust suppressant; lignin potassium fertilizer; full utilization
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Fig. 1 Comprehensive utilization of corn straw pretreated by steam explosion
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Fig. 2 Effect of steam explosion pressure and holding time
on the separation of long and short fiber components of corn
stover
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Fig. 3 Preparation conditions and performance analysis of shell-type dust suppressant
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Fig. 4 Scanning electron microscope images of fibers before and after steam explosion, effects of pH, temperature and enzymatic

hydrolysis time on cellulose hydrolysis, hydrolyzed residue and its components after enzymatic hydrolysis
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Fig. 5 Plant root growth status and overall plant growth status, as well as growth indicators including root length, root fresh
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weight, root dry weight, stem thickness, plant height, and leaf dry weight under different fertilizer cultivation conditions
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Fig. 6 Soluble protein, soluble sugar and chlorophyll of plants under different fertilizer cultivation conditions
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Fig. 7 Material Balance in the Utilization Process of All Components
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