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The Effects of Fumigation Treatment on Physical and Chemical Properties
of Populus Lasiocarpa Oliv.

WANG Dan-qing, HE Jing, ZHANG Qiu-hui
(Beijing Forestry University, Beijing 100083, China)

ABSTRACT: The work aims to study the effects of quality inspection of fumigation treatment on physical and chemical
properties of poplar. Three kinds of fumigation agents (carbonyl sulfide (COS), methyl bromide (MB) and sulfuryl fluo-
ride (SF)) were used for fumigation treatment of Populus lasiocarpa Oliv. at different concentrations. Color difference
analysis, mechanical property test, scanning electron microscope (SEM), infrared spectroscopic analysis and other me-
thods were used to compare the physical and chemical properties of Populus lasiocarpa Oliv. before and after fumigation
treatment. After the treatment with three kinds of fumigation agents, the wood color of Populus lasiocarpa Oliv. was re-
markably changed, in which COS fumigation treatment showed a minimum effect on wood discoloration. After COS fu-
migation treatment, the parallel-to-grain compressive strength, static bending strength and elastic modulus of Populus la-
siocarpa Oliv. wood decreased significantly. When the mass concentration of fumigation agent was 124.2 g/m’, the
strength mechanics declined by up to 8%~12%. The surface fine structure of samples was maintained after the fumigation
treatment. In the infrared spectrogram of Populus lasiocarpa Oliv., the absorption peak got obviously stronger at 1734
cm’! after MB or SF fumigation treatment and C=0 bond increased obviously. The absorption peak strengths were de-
creased at 1598, 1510, 1245 cm™' after COS fumigation treatment. Fumigation treatment will change the wood packaging
material color and mechanical property, and obvious residues of fumigation agents stay inside the wood. However, the
reaction of fumigation agents with the chemicals inside the wood still needs further discussion.
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SRR, SU8010 AU ). W Eha I A AL ( FERR
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R . BRI RS IR A AR 6 L
(IEZERE, TSEMA RIS, EETCH S M
W A AT AR, KM T2 50 mmx50 mmx
10 mm ( A3 006 ). 30 mm>20 mmx20 mm (&L
PUERE ). 300 mm*20 mmx>20 mm(& Hh5E & | i
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FECEAETT e S1 il AL B b e, DA R
figr, EATHC SR B G A, 5 B e 2R N
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F1 EFRLEFFAMG CIE1976(L", &, b)RBER
Tab.1 CIE1976(L*, a*, b*)of P. lasiocarpa before and after fumigation treatment

FE b 24 B L AL* a Aa* b Ab* AE*
CK 86.58 — 2.60 — 16.95 — —
COS 41.4 86.03 -0.55 2.51 -0.09 17.97 1.02 1.16
COS 82.8 86.11 -0.47 2.44 -0.16 17.52 0.57 0.75
COS 124.2 85.93 —0.65 2.74 0.14 18.42 1.47 1.61
MB 41.4 83.70 —2.88 2.86 0.26 18.96 2.01 3.52
MB 82.8 7430 -12.28 438 1.78 18.21 1.26 12.47
MB 124.2 82.95 -3.63 2.84 0.24 19.10 2.15 422
SF 41.4 79.95 —6.63 3.41 0.81 18.94 1.99 6.97
SF 82.8 83.78 -2.8 2.81 0.21 19.86 2.91 4.04
SF 124.2 87.40 0.82 2.55 -0.05 18.04 1.09 1.36
2 3 PR &AL FE S AR B LR 2. f# COS,
. COS SF A 2k 38 7% 5] b B RE S5 1R 1) €800 £ TG BH B AR
2t e oo MBVEERZEH, 1 HR AR50 i v 82.8 g/m’
B, R IR 52 R LU AT T % (BR(IK 5.93% ),
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S sl — E § 528 FIFEA LU A ARk . 3 P ZE AR BT i Wk B
h124.2 g/m® REBRAA R XHRRE (O R 40 B E R
16 i BH TR 7R A 3G AR € AR A S
14 . , 3 FhEEZEFIAL BSR40 AE, AL", Aa”, Ab'(H
00 41%212%117&5/@%2) 1242 VLI 3. 3 FPEEZES T COS B 28 Ab R XA AR (0 & 52

BT 3 FhEZEFIA I CE AR
Fig.1 The change of C” value of P, lasiocarpa after 3
fumigation treatments
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Fig.2 The change of H* value of P. lasiocarpa after
fumigation treatment
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Fig.3 AE", AL", Aa", Ab" value of P. lasiocarpa after 3fumigation treatments
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Tab.2 The change of mechanical strength of P. lasiocarpa before and after fumigation treatment
FEh s BB i il PR Bt BAPERT R
2R 5 Ji /MPa BEARAL 1% J¥/MPa AR/ % /MPa AL/ %
CK 54.54 — 85.30 — 7050 —
COS 41.4 51.55 —5.48 81.35 —4.63 6890 —2.27
COS 82.8 49.41 —9.41 79.11 —7.26 6662 —5.50
COS 124.2 48.26 -11.51 77.95 —8.62 6468 —8.26
MB 41.4 52.79 -3.21 88.67 +3.95 7081 +0.44
MB 82.8 52.20 —4.29 87.31 +2.36 6993 —-0.81
MB 124.2 52.59 —3.58 83.02 —2.67 6964 -1.22
SF 41.4 55.11 +1.05 81.12 —4.90 6884 -2.35
SF 82.8 54.77 +0.42 85.96 +0.77 7059 +0.13
SF 124.2 53.88 -1.21 81.11 —4.91 6857 —2.74
FH—22
Bl 5, MB EZEANISE RS ILLAMGIE, AE

c MBI124.2

Pl 4 3 FhEEZE b BRI #4105 SEM JE SR
Fig.4 SEM micro-topography of P. lasiocarpa before
and after 3 fumigation treatments
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Fig.5 FTIR spectroscopy of P. lasiocarpa before and after
fumigation treatment
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