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Study on Adhesive Application Method in UF - MDI Particleboard Manufacture

Wang Weihong Lu Renshu
( Key Laboratory of Bio-based Material Science and Technology of Mistry of Education , Nottheast Forestry University — Harbinl 50040)

Abstract: Chinese wood based composite manufactures are plagued with serious formaldehyde emissions ( Femission) . This
study investigated using a diphenylmethane - 4 , 4 - diisocyanate ( MDI) - urea formaldehyde ( UF) adhesive mixture in parti-
cleboard manufacture in order to decrease F-emission below 9 mg® (100 g) ~' . In this article , we paid more attention to the effect
of NH,Cl on UF- MDI curing and the method of adhesive application using differential scanning calorimetric ( DSC) analysis and
mechanical properties . The ratio of UF to MDI was 6 ( based on dry particle mass , UF content was 6 % , and MDI was 1 %) . Hot
press temperature was 175 ‘C, cycle time 6 min, and pressure 3 MPa. We pressed the particleboard on with or without NH, Cl ,
separately spray or mix UF MDI then spray . Further, we analyzed the process of UF - MDI curing by DSC. Both results proved
acidic NH,; Cl hinder MDI - UF curing. We hold that when UE MDI =6: 1 , spray mixed adhesives without NH, Cl was the best
combination for improving mechanical properties and simultancously decreasing Femission to below 9 mge (100 g) ~' . Ranking
all the properties , adhesive application method should be : mix UF MDI then spray without NH, Cl > spray separately with NH, Cl
> spray separately without NH, Cl = mix UF MDI then spray with NH, Cl .
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Tab.1 The properties of UF- MDI particleboard with NH, C1
Density/(gecm™ ) MOR/ MPa MOE/ GPa Swelling (2 h)/ % Internal bond/ MPa Adhesive application method

0.61 13.49 1.98 6.05 0.28 Spray after mixing
0.61 15.2 2.33 5.13 0.35 Seperately spray

1227% 17.7% 15.2% 25 %, 2.

2 NH, C1
Tab.2 The properties of UF- MDI particleboard without NH, C1

Density/(g*cm™ ) MOR/ MPa MOE/ GPa Swelling (2 h)/ % Internal bond/ MPa Adhesive application method
0.63 16.21 2.36 4.31 0.39 Spray after mixing
0.64 13.58 2.23 6. 41 0.31 Seperately spray
) ) N N
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Tab. 3 The properties of perdersity particleboard
. Adhesive application method
MOR/ MPa MOF/ GPa Swelling (2 h)/ % Internal bond/ MPa
24.78 3.8 3.13 0.56 , NH,Cl Spray separately , adding NH, Cl
25.91 3.77 2.72 0.63 s NH, Cl Spray after mixing, not adding NH, Cl
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Tab.4 Comparison of endothermic parameters of different adhesive
9 9
° . Endothermic starting Endothermic peak Endothermic
Adhesives . . . 1
, , te mperature/ ‘C point temperature/ C energy/(Jeg ')
UF + NH, Cl 107.09 122.06 200. 24
MDI UF . ¢
UF + MDI 86.18 118.51 127.25
DSC UF + MDI + NH, Cl 111.96 124.81 170.59
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Tab.5 Properties comparison of UF particleboard and UF- MDI particleboard
Formaldehyde
Adhesives Density/ (g*cm™?) MOR/ MPa MOEF/ GPa Internal bond/ MPa  Swelling (2 h)/ % enission/[ mg* (100 g) ~ ' ]
UF. MDI =6: 1 0.70 22.16 3.22 0.75 5.59 7.88
UF 0.71 23.22 3.17 0.70 6.01 36.77
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