371 3 VY EASE SN 2023 45 H
Vol.37  No.3 Chinese Journal of Wood Science and Technology May 2023

DOI:10.12326/j.2096-9694.2022229

R R R T 4T R B B R AR T 5

RIEAL, RYHE, I, F O, SRS

(HERILMR S, 7R 510642)

WE: BERALALSREGORE, TATHEGRORKMERN. KARTABREZE AN LR,
AR RT LRI E R, MEMER QRN A0 £ TRT L RO ARKE, R
&AM LA . PR AP FEAIKNN AR AR ER B A 45 3R e M&k 10 71 s %
HFERE RETROMNLFENGRBLEELN; ANBERTEEBHESR AKRELA RIFHLEEEE 5K
MR, ERAERTGERNE ARG ZN1.5%8, #&GKEGMI 1 £IE5%E 5 AL £ 0.79 MPa#= 1.76
MPa, %2 GB/T 9846—2015 (#i@4Mm) +1 . I £REMOZEEK,

KR MERG; ANRKRT Y, REF; KK

T B4 £5: TS653.3; TQ432.7

LaRATIRAD: A LEH/T: 2096-9694 (2023) 03-0019-08

Yeast Protein Adhesive Reinforced with Ammoniated Waste Paper Fiber
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Abstract: Yeast protein has the advantages of high production efficiency, which is used to prepare protein
adhesives. In this study, the plywood adhesive with excellent performance was successfully developed
using yeast protein/crosslinker/fiber co-crosslinking fiber reinforcement protein adhesive system, which
apllied yeast protein as the matrix and ammoniated waste paper fiber as the reinforced skeleton. With the
cross-linking of epoxy cross-linker, dense chemical connections were formed between the multiple side
groups of the fiber skeleton and protein matrix, which improved the interfacial bonding between protein
and fiber. The fiber reinforcement substantially improved the adhesive bonding performance. Adding
1.5% of ammoniated waste paper fiber to the adhesive, the wet shear strengths of plywood reached 0.79
MPa for type I and 1.76 MPa for type II respectively, which met the strength requirements of plywood
classI and Il in GB/T 9846—2015 "Plywood for general use".
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Fig.1 Schematic diagram of plywood prepared with yeast protein adhesive reinforced with ammoniated waste paper fibers
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Fig.2 Reaction principle of cellulose ammonification
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Tab.1 Experimental design of various yeast protein

adhesive
i A5 TTEZR /g AWFRINE/g WERIN&E/g
1 YPI 0 0 0
2 YPUTTE 10 0 0
3 YPUTTE/WF-1.5 10 0 3
4 YPUTTE/AWF-0.5 10 1 0
5 YPI/TTE/AWF-1.5 10 3 0
6 YPI/TTE/AWF-2.5 10 5 0
7 YPI/TTE/AWF-3.5 10 7 0
8  YPI/TTE/AWF-4.5 10 9 0
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Tab.2 Solids content and viscosity of various yeast protein

adhesives
i 45 4 2 /% B /mPa-s(25 °C)
1 YPI 28.9 5090
2 YPUTTE 322 24100
3 YPITTE/WF-1.5 33.1 37 600
4 YPI/TTE/AWF-0.5 32.6 28700
5 YPI/TTE/AWF-1.5 333 39500
6 YPI/TTE/AWF-2.5 33.7 55300
7 YPI/TTE/AWE-3.5 34.4 72 500
8 YPI/TTE/AWF-4.5 35.0 92 000
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Fig.3 FT-IR spectrum of waste paper fibers with and
without ammoniated modified
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Fig.4 FT-IR spectra of YPI, TTE, and various yeast
protein adhesive
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Fig.5 XRD spectra of waste paper fibers and various
yeast protein adhesives
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Fig.6 DSC curves, peak temperatures, and enthalpies of
YPI and various yeast protein adhesive
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Fig.7 Microscopic morphology of YPI and various yeast protein adhesive after curing
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Fig.8 Wet shear strength of plywood prepared with
various yeast protein glues
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