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Pre-screening of Anti-mildew Methods for Heat-treated Masson Pine Wood
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Abstract Heat-treated masson pine wood does not have anti-mildew effect. In order to be beneficial in
application, technical measures should be adopted to improve its mildew prevention effect. After the heat-treated
masson pine wood was extracted, its mildew prevention effect was not more than 75%. Wood was chemically pre-
treated, then treated at 180-220 °C for 1-5 h respectively, the highest anti-mildew effect was 41.7%. Pre-treatment
or post-treatment can enhance the mildew control effect of heat-treated masson pine wood to a certain extent.

Key words masson pine; heat-treatment; anti-mildew

LMY ( Pinus massoniana ) A Zd #Ub LS ,
S B KO SR B, B B
A LTSI T, AR XE AR By AN AR 04 By 25 A8 P
fit. Salem %5  FiI JRIAA ( Pinus rigida ) 1% B
Yy, RHzZEEEZED:, S RBIE (4spergillus ni-
ger ). O KE: ( Trichoderma viride ). H.J#AZ5EE
% (Alternaria alternata ), g JI V& ( Fusarium sub-
glutinans ). BRTEFCH ( Chaetomium globosum ) %5 5
R T 85 BRI IISE , B RHEACR
Tang % " AT AT (D. asper) HHFFERT4,

*EEWB . TAREEYFHTRITE (2014A040401043 ),

RO . MRFNR, K 10% HNERREA 2B
IR A AR, (HRFRANT A, B 2 A i
Frp, ByEAL SRR . AR AR, JF HiR
NG B AEATRE B ik By AR BB HANT A,
TOIE s n 7 A B A AT
AMApegmb 25, B, S0
HE AR B TERE . TR A P A SE 3 RS TE
wER L (PEGI1 000, PEG2 000, PEG4 000 )
X 20 mm x 20 mm x 20 mm A% A ( Populus
cathayana ) i B #4712 Wi 4k 3, DL 120, 140,

F—1EE: FOIRF (1982—), F, @g TR, FENFAMLE 2RI & AT A0 TAE, E-mail: 411304345@qq.com.
BIEMEE . WHEZ (1980—), B, ISR TR, FENFAM GG 2RI R AT A TAF, E-mail: xgj80@126.com,



48 Mol 5 FF 58 B 22

2020 4F 8 A% 36 %45 4 )

160, 180, 200 C/ril#ALbBE 4 h, XJLLHFSEA ]
ST B ATAM B K, PEG 12 AL B Y
WA AR B2 Ak B 22 5 AT Ak 3] 45 il s 400 A
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Tab. 1 Chemical reagent for experiment

A PR EwrlEiees YR
Reagent name Reagent model Company name
WA A B3 15 511 SGB IR MBI e
il 4314l AR, 500 mL KA R F
LW 53Hi4l AR, 500 mL RHIEA R IR 7
ES 4304l AR, 500 g KHIEA A R 7
g 4314l AR, 500 g KA R
iR SrHT4l AR, 1000 mL RHIEA A IR A 7
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Fig. 1 Mildew test box
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123 FRFERE SRR REPCE B IR
FEF TR AL B (/& 2).

2 RRIREEE
Fig. 2 Soxhlet extraction device

1.3 REHE

13,1 AMAHRLE FESIMELIR], A
FEUETE 60 CRUMLFE N BIEFT R ARSI
R 50 mm (Zhm ) x20 mm (5%[\] ) x5 mm
(f2m), AMREHR BRI S HERD, RRFE
R 1R -0.09 MPa, B [d] 24 30 min f5,
PL 1.5 MPa )% 40 min J5 B . 4REEHCETE 60 C
AV ILAR PR A 25 1 o o

132 A FEHBAMTE: (1) 4%
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) JE A R A BT 22 POk 2 (100 °C, 12 h),
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50mm (2K ) x20 mmx5 mm, &4 EE
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StBiin s, EEEYR SN 0~4, 0: KA
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25%~50%; 3: FEARTHFR R 50%~75%; 4: REARIH
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B RRANZE AT LL 180, 200, 220 °C 4 i #4b
H1, 2. 3hZJE, #7710 g- kg AN
W (NaOH ), 10 g - kg' £hfiz (HCl), #ok, LB
H5RRA WAL, XMWt T T Rk 4 FporC
PodhiR. 2 3 Al%0, 10 g - kg HCLHHIRZ 220 °C
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Tab. 2 The evaluation criterion of mould proof of wood

PEE T TR R TR R AR R
Damaged degree Area and level
0 FERITC R 22, AR IE
1 URE R TR T R < 174, NEREI IR
2 TR R TR YL B 1/4~1/2, PFBEIEIER
3 AR RIS 1/2~3/4, SN #EARHIF < 1/10
4 AR IR I > 3/4, sUNH AR > 1/10

12 h B BANAM BB AL BR300 33.25%, K
IKAHELE 200 CHI 2 h By RS AR M 1Y 55 728 B 6 430
J179 33.25%, L BE: RAHIEZ 180 CHI2h
A AR 8522 IR AT R 33.25%, oKl 42
25 180 C A1 3 h By AN AR 1Y 25 AL B IG 28 1 R
33.25%, UKL 200 CHI 1 h D RIAA AIE
AEGTIREL TN 16.75%, X EERE i R AR B iR 3L )
WAL 75%, SRR Hir 90% L L
SR ARFEEL I, Al B2 Ah 3% 1) 2 P T Ak PR
FUXE BB ) A2 BB R 1347 0,

INTFHN U B K. Ok, KB R+ L
Bk, 10 g-kg' Th R (HC1) 110 g-kg' A A 1k
FN¥S W (NaOH )24 h A EAT ( Phyllostachys
pubescens ), % 10 g - kg 'HCl =2 & 1171 F 5 R 25
( Trichoderma viride ) , ¥ T % ( Penicillium citri-
num ) FEEEE (Aspergillus niger ) SR FAE,
1A H R E Yy 0, HEaE )y =X
(BB AR RO AR 22 EE TR, SRR . % + BE
10 g - kg £ 2 (HC1) F110 g - kg & % Ak f ¥
W (NaOH) & K2 50 mm x 25 mm x 5 mm R f
s i) RN, BRI AR PIIA RO KT
F R AR S —Fh BA AR I AN ) 454
M EAG e 5 1Y, A & R S R M R B A
SR AL 1T, R TB BN AL,
I HAM 578 B o A —34
2.2 TAEXDEMMGEMHNETIR

M2 4 AT, SGB =5 il Ab B 2 B AN A M 5
A 180~220 C4yHIAbBE 1~5 h, HARAS 1 e 55
AR BIR AT 41.7%, HAR 35 A 200
1 h, SAREAEBTIRRCI R 20.8%, HEANHE Ty 5
220 °C. 5h; 5% R AN B E AN 5

Pl 180~220 CAFALEE 1~5 h, HARAS A B AR
BiG AT R 25.0%, HIUEIE 7 180 C. 1 h,
BARFEAEBIREC R 0, HAsb B 7= 220 C|
5h.,

FH SGB FUVH Ab 75 W 15 Y5t 191 Ak P4y JB8 B A b
JE AR, AR B AR BTRROI AR R
SGB. WRb Mk, DEMAM ZRmRM, WEZ
B RATRR N, AMERAIEESRS, Bk
NPT R A R, s LRI, B RS R U,
SGB. AP & A=A (B R, HESE KA He
B3 N 22 00 A5 (Y AR i, 3 R S o SR AR E
(T EE ] i

3 ip

HRAE X B AN A il 4 b B =X, Pk
HBBi B2 I7 . 10 g - kg HCHEE S 220 C
12 h HEASAM BEAZ AR 8 33.25%, #
IKAHHEZE 200 CHI 2 h B R AN A B B 55748 B 16 5L
J1033.25%, LBE : RAHEEL 180 CHM2h 5
FE AN AR 185 A8 B A 2L 1 R 33.25%, Bkl
25180 °CF1 3 h I AN A b 1) B A8 Bl ¥R 5001k
33.25%, PUKHFZZE 200 CHI 1 h D EASAM 1Y E
BRI R 16.75%,

R T Ak BT T R A TAVAh B A 11 B AR SR
SGB 25t Fil 4b B 5y R AN AR M J5 LA 180~220 °C 43 Jil)
SEI 1~5 h, ARSI B B AR BRI 41.7%,
HPLEHE )7 200°C . 1 h, AT ZBIARCH
5 20.8%, HAALEEF A 220°C . 5 h; 5% WiAb
1295t AL # T R AA AR J5 DL 180~220 °C 43 i) b B
1~5 h, HARMS W m BB AN 25.0%, F
Pb IR )T K 180 °C. 1 h, FAREASRIAR SN
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Tab. 3 Anti-mildew of Extracted Heat Treated Pinus massoniana

wAPTARTT 1%

wAPTARTT 1%

PAbEL =X S AL BT 5 =X o
. Anti-mildew . Anti-mildew
Heat treatment Extraction method . Heat treatment Extraction method .
effectiveness effectiveness
10 g - kg'NaOH 0 10 g - kg' NaOH 0
10 g - kg'HCI 0 10 g - kg' HCI 33.25
220 C, 3h 220 C. 2h
PO 0 PO 0
VA B 3 0 VA 0
10 g - kg' NaOH 0 10 g - kg' NaOH 0
10 g - kg HCI 0 10 g - kg HCI 0
200 C, 3h 200 °C. 2h
PR 0 Pok e 33.25
VLN 0 VBN 0
10 g - kg NaOH 0 10 g - kg NaOH 0
10 g - kg HCI 0 10 g - kg HCI 0
180 C, 3h 180°C. 2h
Pk 33.25 Pk 0
B R 0 VN 33.25
10 g - kg NaOH 0 10 g - kg NaOH 0
10 g - kg HCI 0 10 g - kg HCI 0
220C. 1h 200°C, 1h
Pk 0 Pukahig 16.75
SBE R 0 OBE R 0
10 g - kg'' NaOH 0 10 g - kg'' NaOH 0
10 g - kg' HCI 0 10 g - kg' HCI 0
180°C. 1h X HEAA
POkl 0 PR 0
LB 0 LB 0
x4 WA EX D ERFAEFHETRHIER S
Tab. 4 Anti-mildew of heat-treated masson pine pretreated
FE R[G5 YAy 0 ‘ . TR 5 VA A 0
Ak 3 gyt PRI e putmyrze BRI %
Anti-mildew Anti-mildew
Pretreatment Heat treatment . Pretreatment Heat treatment .
effectiveness effectiveness
220C. 5h 20.8 220°C. 5h 0
220 °C. 3h 25.0 220 C. 3h 4.2
220°C. 1h 25.0 220°C. 1h 4.2
200 °C. 5h 333 200 °C. 5h 16.7
SGB: /KM 1:2 200 °C, 3h 25.0 5% WIS KT 200 °C. 3h 20.8
200C. 1h 41.7 200C., 1h 8.3
180 °C. 5h 37.5 180 °C, 5h 8.3
180 C. 3h 333 180 C. 3h 20.8
180 C, 1h 333 180 C. 1h 25.0
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0, HALEFRT A 220 °C, Sh,

AR TS 45 R 0 I T A B 6 % 1 o R P A

WA IR ARCR  I55] 41.7%, i
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