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Abstract: [Objective] While the high porosity and abundant hydrophilic groups of fast-growing wood
present promising potential for atmospheric water harvesting applications, its inherently inadequate
hygroscopicity and swelling-induced dimensional instability severely limit both collection efficiency and
service life. To resolve this dilemma, this study proposes a modification approach for poplar wood via a
lithium-based deep eutectic solvent (Li-DES). This strategy aims to simultancously achieve the high
hygroscopic performance and structural stabilization of the wood cell wall. [Method] LiCl was
systematically formulated with lactic acid, glycerol, and urea to prepare Li-DES impregnation systems
exhibiting an acid-base gradient. Poplar wood specimens were subjected to a vacuum-pressure impregnation
treatment in these solvents and subsequently dried to an oven-dry state. To evaluate the hygroscopicity and
dimensional stability of the treated wood, DVS was employed to determine the equilibrium moisture content
(EMC) at various relative humidities, and volumetric swelling was measured at a relative humidity of (57 +
3)%. Furthermore, SEM-EDS was utilized to observe the micromorphology and map the distribution of LiCl
within the cell walls, complemented by nitrogen adsorption test to characterize the evolution of the pore
structure. Classical wet chemical analyses quantified the cellulose, hemicellulose, and lignin contents, while
ATR-FT-IR was applied to decipher functional group alterations, thereby elucidating how physicochemical
structures govern hygroscopic performance. Finally, XRD and XPS were conducted to characterize the
crystalline and coordination structures, respectively, unveiling the dimensional stabilization mechanism at
the molecular level. [Result] The Li-DES treatment successfully achieved uniform loading of Li"
throughout the cell walls, with weight percent gains ranging from 60.26% to 74.84%. At a relative humidity
of 57%, the EMC of the treated wood surged to approximately four times that of the pristine wood,
demonstrating exceptional hygroscopicity. Concurrently, the swelling rate was markedly reduced; notably,
the LiCI/LA system exhibited an anti-swelling efficiency (ASE) of 80.99%, thereby realizing a synergistic
enhancement in both moisture absorption and dimensional stability. Microscopic analyses reveal that the cell-
wall-level restructuring predominantly manifests in three dimensions. (1) Pore structure evolution: the pore
volume of the treated wood was significantly expanded. (2) Changes in crystalline regions: the d-spacing of
the (200) crystal planes narrowed, with the diffraction peak shifting toward higher angles by 0.20° ~ 0.61°,
while the relative crystallinity increased from 54.12% to 54.85% ~ 63.63%, corresponding to a relative
increase of 1.35% ~ 17.57%. (3) Coordination cross-linking in amorphous regions: XPS corroborated the
formation of metal coordination bonds between the oxygen-containing functional groups of the wood and
Li’, establishing a molecular-scale cross-linked network. The former broadens the physical pathways and
storage space for moisture, while the latter two synergistically fortify the wood’s resistance against moisture-
induced deformation. [Conclusion] This study demonstrates that the Li-DES modification effectively
resolves the longstanding dilemma of balancing hygroscopicity and dimensional stability in natural wood.
The loading of chemical components provides the material basis for enhanced moisture absorption while
concurrently driving the hierarchical restructuring of the cell wall. Specifically, the expansion of the multi-
scale pore structure enriches the physical environment for moisture sorption, whereas the dual-pathway
regulation—comprising densification within crystalline regions and coordination cross-linking in amorphous
domains—endows the material with robust structural stability. By overcoming the performance trade-offs
prevalent in traditional modifications, this work offers a novel acid-base/coordination-based strategy for
regulating moisture-induced swelling in wood, thereby laying a solid scientific foundation for the utilization
of fast-growing wood in atmospheric water harvesting applications.

Key words: lithium-based deep eutectic solvents; bio-based hygroscopic materials; cell wall restructuring;

swelling control; dimensional stability; pore structure; atmospheric water harvesting
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S, BT 40, &40 Li-DES ¥ s ah i 4%, A8
YEFH N Li-DES A B B Z K /7

Ak, Lit5 HBDs M8 % E e A ORI R EESE)
WA T R4 J e A g8 ¥ T BBC, T R4 9 Li-DES
IR AL RE E Y, 1714 A1 921 em™ N LA ¥k
SRR SN0, 950 ~ 1250 em™ [ g N C—C
A C—O KIHZEHRS(E 1a); B 1b #1000 ~ 1 300
em IS IR IEH Gly ' C—0—C B g 1 4
PN =4 . LIRS EUE BEHITE Li-DES & BUAT 5 ¥
KR AW BAWFE, 28 LiICVLA A1 LiCl/Gly 1k &
JUF A A7 A2 BC A7 48 . E LiCl/Ur 4k &+, 1 683 Al
1626 cm™" & Ur MIERILaIRZN 51 &, A B Li-
DES J&i UGN BEAR L FE 2 1 584 cm™ (] 1¢), R W
Li" 5 BB [A) A7 7R 3500 PR e A7 A ELAF FH
212 ERBRBE

AT 5T (Y HBDs B A 2 1) R B 1 22 57
0.1 mol/L ] LA. Gly Al Ur /K& W 7> B R 1 . 59
PR P AN (38 2)5 57K 409% (i & 43 H0O K Li-DES,
HIRWR 1 5 HBDs 23R, HEUE K
T4 B [ HBD 7K ¥ W . HBDs 7K ¥ T 1) 34 i 3241,
DA L L 3R pH A i 5 - 17 Li-DES M9 =, [F
B 2% 5y BT P 1) LiCl 7E =ik B KV ol S BUK 4
T 25 T4, R B AR R R 0 Xt T
LiCl/Ur & &, Li+5 Ur B9 ECA7/E H (B 1), 38 A]
Reci 28 Ur (T 14232 68 7071, 3E T s e 44 2 (1) B il
PAT . S ARTT F, Li-DES & 2 23 7 I 00 BR B
FERFAE, %46 B VR T HBDs AL B 1t f e 55 Li*
Z TR AN ) 5 P I EC S A EAE . iR 22 gk — 2D
W | Li-DES RTAHK 20 73 I Bk FEARAT N, 20
T LiE AR M 4H Mo BE Hp g FE AL BR B (FE L 232
2.3.5),
2.2 Li-DES & EB# a9 IR 451
221 ¥EFR BEFABRMILEH

2 Li-DES Ab# 5, AbFEA 36 5 RN 60.26% ~

22 HBDs (0.1 mol/L) # Li-DES ( &/RES ¥
40% K7k ) BIZRIL pH &
Tab.2 Apparent pH of HBDs (0.1 mol/L) and Li-DES
(40 wt% water content)

i KW pHE FrifEiR 2
LA 2.28 0.01
Gly 5.97 0.03
Ur 9.33 0.01
LiCVLA 1.63 0.02
LiCl/Gly 233 0.02
LiCl/Ur 6.16 0.02

74.84%, WZE KT 10%(F% 3), iEH] Li-DES )
R AR A . AF Li-DES &b A4 2 [6] [ 1 5
B2 IS XA, X W] AES Li-DES #EAAA 40l B
50 DL S O) 4 B B A B A 2 5 A R 42 1 22 S A R

%3 Li-DES AAEMHIGERFILEER
Tab.3 The weight gain rate and bulking capacity of Li-

DES treated wood
W W R/ % WA %
LiCI/LA-W 60.26° (3.03) 17.13*(0.16)
LiCl/Gly-W 74.84" (4.38) 11.67°C0.30)
LiCl/Ur-W 73.37*8(3.60) 14.60%(0.30)

VE: A7 E R R R I 55 P 22 5 W45 5, A s B AR
FEHCR 1T 3P 22 55 45 5 PO SR 5 B STRE IO AT M 2%

SEM ItH EDS W] it — % %2 Li-DES X A1
W45 4 (1) 5 1) J FLAE A M BE 1) AR o 5 R b 2R
PAAE B, Ak F A 40 AT DR R 56 48 HL I 28 1 i g IR
4544, LiCl/Gly-W F1 LiCl/Ur-W #8454 i 18] |2
LR 2> B (& 2a0 b) o T Li-DES X4l BE 1)
TE KA, Ak 3544 0 B B 43 ) 2 in )& (& 2bs o, H
FIN LICVLA-W > LiCl/Ur-W > LiCl/Gly-W, iX 5
B2 R R A — B, hAbh, A B MR A T 2 TR
Hi B4 = (B 200 W R 5 T e T W ot 1) B e A K
MNTTFEAR AL 210 e BT BALBR GG (FE L 2.3.2 5
23.1.

Kl 3 H Cl o A ) 7 LiCl 78 b 38 44
o A IO ARAEFA R AL E C F1 O JTuE (Cl It
ZFRIK FK PR 4 Li-DES 4 ¥ 5, LiC/LA-W.
LiCl/Gly-W F1 LiCI/Ur-W [ C. O JG & 4F, Cl It &
(IR 75 B2 5N 3.65%- 2.96% F1 4.01%, H. Cl G
R EE AL B OV EE, i — R Y] LiCl 3% %)
FINAHA 41 o BE
222 RiRMAEFeR-TAEE M

FH P da ], AR G B A 0, SR AR 3 A 1
EMC A2 L IE B 8 /N % F Li-DES 4B AF, EMC H
AT E 209% B 5 A Ab 3RS 4 T 22 85, HL Bl AR XHE
JE B N T RS2 K o TR 95% 1) e v AH K T
AL HE A K EMC A 26.62%, LiC/LA-W. LiCl/Gly-
W I LiCl/Ur-W 1] EMC #K XN 172.00%- 192.96%
H216.39%, HH X ¥4 1@ 15 546.13%. 624.87% Al
712.89%, Ui W] Li-DES &b 38 B 5 30 7 AR #4 %F 7K 4
IR SR GNEE T . BBl AR AL BEAA B A4 AH XTI
0 ] PR 5 T R B ot 2 ) AR 580/, TG Li-DES AR B
P RE e R I KA 3, ELAEAHXHE B > 80% B
H B SR B T CRGHE FE 80% ~ 95% 1 EMC 3 il
it 100%), Ml Li-DES AbHEn] G2 it 7 A LI+
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Fig. 2 SEM images of cross section for untreated and Li-DES treated wood
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12 0  08HO a o & 0sfo Cl
> 1O o 2 06 > O —_— > 06
20t | I £oofl] W £ 04 ¢
5 0.6 5 0. i 5 ‘ . 5 0. 36.50%
0.4 H‘ 41.54% s ‘ 365% 1 3T.17% 04 ‘”‘ 2.96% ,34.36% ‘ 4’01”71 &
- L 0.2 ' | 1
ozJ] | . S A o Ml UL
2.5 5.0 25 5.0 25 5.0 25 5.0
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3 KA Li-DES AbFLM (¥ EDS K
Fig. 3 EDS images of cross section for untreated and Li-DES treated wood

KRR A I 2.3..

15 (57+3)% FH A8 FE N 3 — A 8- 50 R Ak B2 A4
F1 Li-DES A4bBE 1 ) EMC FIAFRIK R (B 4b). 3
41 Li-DES AbFEHH ) EMC 6% 2 5], BB E 5
TR, L5NRAFERT ) 4 £ AFURIK RN
FARAEEH, H/NFIKA LiICVLA-W < LiCl/Ur-W <
LiCl/Gly-W, L LiCI/Gly-W 5 KA BEM T &5 2 %
o PUMK R BRI T A BRI R S R e b

BB (E 4), Hd LICULA-W & N R, ik ik
80.99%.
2.3 Li-DES A IBEH BB IL F 554
23.1 FLE%H

RALFRRL AN R2H Li-DES AR 20 B —
i pH 28 755 A TV 2R 8 A 25 0L 26 AR AAE (IR S, TR i [
AR T H3 AL, REFE & P FER A AL S A AL
H, HALBR 2588k fE AT E 7 < 0.8 B, Li-
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Fig. 4 Testing of hygroscopicity and dimensional stability in untreated and Li-DES treated wood

0o 20 40

DES A 354 1 W B JI5t Bt tf 2 ) 1T 2545 T 1 3¢ 1 A
Xt JE 774k, LiCVLA-W. LiCl/Gly-W Al LiCl/Ur-W ]
B 23 51 2.0714 2.346 Al 2.554 cm’/g, ¥
FRALFEF ) 2.065 cm®/g, 8 Li-DES 4bHEFEH T
RSB, BAR w75 2 2% fLA5 50 A Ak ik
—35 M. TEMIXSIE 1 0.9 BT, LiCU/Gly-W &S
W 5t P s I T AR AL B A, AT RE S LiCl/Gly 35 2636
I3 S L EEFLRR A K

%fF L (HK ), LiClY/Ur-W 7€ 0.8 ~ 1.2 nm
(14 2 U Bt R Ak T A S 1l 7 A% HLUBAE 1S R (8] 5b), 31X
/& LiCl/Ur 7E1% 36 [ )i 7 3 2 1AL S 5™ H
4% Li-DES 4b 2 2 75 5 AL 7 [ P B 4l 20 AL A4 R it 2
RS T R FA . £ LR E B, LiCVLA-W,
LiCl/Gly-W 1 LiCl/Ur-W 43 3 7E 15 ~ 35, 2~ 7 I
3~ 15 nm H I ER AL LA AR B B 38 b0 i IR 5 (F] 500,
ZEA LI ELIR /N, Li-DES 7] REK IR A& T ffL
Ta R FLBR S R B AFLYE ], ] B8 T Li-DES 4t
P T 2 A FLVEE A B ALBR . R FLARFA 4L
I (B 5D B b 30 BH 7 FLBR 45 14 ¥ 38 0, 1 LiCl/
Gly-W 7E 25 nm P _E () R FLAAR RN T R 4L #EH,
X5 LA A B LR A 2] 25 nm BLE AL
B i) 5 A& (B 5¢) .

HEPRIM 5 Li-DES AR (1) LU 2 T RS AR Ak 38
MUEH T, B fLARFE 238 @34 (R 5, XiER
1 Li-DES Xf # AR LB H 4 - HLEE : B Li-DES 7E 4
PR EE Py 3L B LI RIS, T RE SR A AH 48 1 AN AL
Bt 3 R K A FLBR Y, e A, Li-DES AbHE A7 [ °F
BIFLAR A AT oK, FLRECE 138 0 R LR i R
LR PEAR T 7K 3 EAR A v (AL 4 BE T, I 7K oy ik
ERRAL T 50 2 A 1A, AT R 1 PR 3R T (1] 4a) B8
SE T IE S R B
232 EERAFROARTESE

X gERm MR R A, K ERI N

A K%

S FakR —— haiRkE 30
40 | A A 45
a R 3371 34,89
3B B3 2986 = 10
30 I I 133
b | 1304
» /K 197| {252
: 17 o
20 ab | 1s0 ﬁ
15| c 22 P
B 15 =
0.71
0F 771 110
5t H0.5
0 0

NW  LiCVLA-W LiCVGly-W LiCl/Ur-W

b (57+3) % AHXPIRIE T (- 2 /K SRRk

% 4 Li-DES A RIHIAKE
Tab.4 Anti-swelling rate of Li-DES treated wood

B PR /% PR /%
LiCI/LA-W 80.99" 5.77
LiCl/Gly-W 29.95° 6.49
LiCl/Ur-W 47.25° 10.69

T PUK B A 5 RN BB R4 Ry AT R
FHARA BBV R(p < 0.05).
LiCl/Ur-W < LiCI/LA-W < LiCl/Gly-W (& 6), # LiCl/
Ur B A &R 68 T B O, X FEIH T
LiCV/Ur & & H 5] NIAAMECALAE R, AR R T
JRIEBAG S IR, SR TR RO TG E T R 1V A e
B, BAKI 5, LICY/Ur-W A 2 & R A8 AL AL
Hi /b, B LiCYUr X R J57 2 1 Bee g 4 FH 5 2R
LiCULA-W W4 4E 3 5 & MR YIE, X2l T
o272 R AR SR B B LI 5 AT IR UG, BE 2 1)
e Yk ZAE R M B 9 I LiICVLA R RAEF N A4 K
fift o LT3R KT 3R G Loy R B R R FLIR &5
FBa i FE A&, H Li-DES 4351 76 & A 5 %
FRFEFE 5 P LR R N F A — B 5.
233 ALFEHRE

7 gt — L IR T Li-DES A BRI RE A R A
(4k 2354k, 1234 F10 1 735 e 4 (R R AL 06 43 9] %o
2 2 Yt 2 C—O R L HE £ Mk 5 1) A 46 4k 2 0
1 508 em™ 4b IR WY R BT R C=C ‘& 22 1 fif
iR 3, LiCI/Ur-W 1€ iR 3 Ab [ 04 58 34 B 2 B AIK,
LiCI/LA-W Fl LiCl/Gly-W [1JU§55 A0 AU (LiCI/LA-
W £ 1735 cm™' AR WSS R LA i SN
O, T BRI /N F LiCVUr-W, Bh4h, 1029 i
1 159 om™ AR 3 £F 4 25 W W 0 1) o BB 3 oK 98 b
(LiCVGly-W 7E 1 029 cm™' [ & 5% 3% K A Gly
C—OBMFHO. LA B 5] Li-DES 4b B X} £F
YR MR BB TR, (EX AR R R
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Fig. 5 Nitrogen adsorption tests on untreated and Li-DES treated wood
*® 5 RACEH Li-DES A EHHAEETLIRSH
Tab.5 Mesoporous parameters of cell walls of untreated and Li-DES treated wood
Ry Ed Sger/(m* g™ Viota/ (mm?-g ") D,/nm Dg/nm
NW 1.186 2.884 11.345 1.981
LiCI/LA-W 0.962 3.268 12.125 1.986
LiCl/Gly-W 0.942 3.676 12.484 1.700
LiCl/Ur-W 0.984 3.940 16.736 2.270

TE: Sppr NBETVAIUTR AU AL EER AR Vg DD BIHIEITR 2 LR TRy LA el JLALAR, e m] JLALAR 9 A FLALAR 20 A1 P e e 0f
BLFLAER AN .

120 ¢
COARE [CPkefgx [9%% i 1508 21341:5?
100 —F—7--- T - LiCUr-W i WA
(N}
20| 27.61 36.24 3271 29.57 0
< : o
]]?HH RN - - c:; N
- ~ (N}
1 60} Feat |
= 31.03 23.61 29.69 27.44 2 "
jusng @ l% [
* 40 2 == - - - = 1
(N}
(N}
201} [41.36 40.15 37.60 42.99 e
I
0 Lo oo
NwW LiC/LA-W LiCl/Gly-W LiCl/Ur-W 4000 3500 3000 2500 2000 1500 1000 600
Y -1
6 AARFEBEA Li-DES AbBbA B (627 B IO HIX A B/
Fig. 6 Chemical composition content of untreated and 7 ARAFAA Li-DES 4P FT-IR %K

Li-DES treated wood Fig. 7 FT-IR spectra of untreated and Li-DES treated wood
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A REAEAER o [EII, % B b I A B R R IE U, 3R
B Li-DES 4bHid F2 ANy KO B (1 &

75 7% & ) &, LiICULA-W 1 LiCl/Gly-W #£
1 735 em™ Rb MR R A= AL H, TR Lit 5 2 4F
Y 2T PR I AU T O A B, 8 RIS I PR B AT R
B!, X R AR e LBR A 4R T RE S LiTTE
T AL P26, MTTT A BT T K A 5l R R A
(Bl 4b), AR 7 3 — D 454 XPS 1€ & i
BEATIHE .
234 dsH

g LiCl % T i@ % DL 4s S A 7E, (HE 8
LiCl fA7 5§ 7F % 4H. Li-DES Ab B B (& 9a)
BIR B, W] LiCl 5 HBDs 8K A 4143 K& A A H
VER G AR B AT 2AHT H

Li-DES 4k B A1 J5 A #4 (110). (200)F1C004)
THT PR AT 5 W o B 25 £ 455 AE 20 = 16°, 22°41 34.5°
(E 92), RICHIA I AYEER 1 454 . LiICULA-W
TE 20 = 10° P H I — AN T TS5 AU, 3X T RE S
SAYER VIEMEAETER T a4 R 10, R E
FE T LICYLA £ H 3 78 48 (1-10) & [ 8] 2B 3 K,
NI A JRAS (1 HE W 57 B (20 = 12°) 7] 2 A% 0, &4k
1M » Li-DES b3 oA B R A IR 47 4 R 10 iR 4644
BB Ah, (200D ¢ TH 14 &2 TH (8] PE 5 AE S 45 X B R
FIEALTE bR, B 9a HF 2520 Li-DES AbHE A4 (200) & 1
(RIAT S DA AR A BEERA 35078 5 L 1) B K PRI AT S8 £ B2 AR
#, LiC/LA-W. LiCl/Gly-W HI LiCl/Ur-W {11 # £
FE43 5124 0.61°1 0.20°F1 0.35°, X 15t BH & T 1F) 2 /N o
ZOL ARV E T Li-DES 3N T2 AR, FE51#
FLREIK, MR O 27 4 32 245 i a5 M i b 17 5 itk
[, B 085 1) &5 ot 45 R 1 5 T R JE LI 8 TR
R AR AT, 00 R BA R~ e M 4R Y

(200 ¢ T [A] B 52 M A bF 1) &5 & B o R Ak
LR 54.12% 145 & %, LiCVLA-W. LiClI/Gly-W Al
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1
LiCl/Ur-W 1( 004 )

A

i i /a.u.

A

5 10 15 20 25 30 35 40
20/ (°)

8 LiCl i) XRD i &
Fig. 8 XRD pattern of LiCl

LiCl/Ur-W %3 %] £ F+ & 54.85%. 56.94% 1 63.63%
(FE 9b), HHXHEIEAK A 1.35% 5.21% 1 17.57%.
AEGT 25 i BE PR 38 el U BRL - 7 A He—, SR AF RN
A5 3R 55 T T I B AR (L 60, AN $ i 1 4F
HE 45 S XA B e, Li-DES X A A &8 R 2%
R R S RIS M X o TR A7 R
BIGHED, A5 el 1 45 i X R
235 Bz

ATR-FT-IR 45 3R (K DVIE R Li'5AM &
U REHIE R T BC AL AR, XPS XA TG RN E T4
A Re G R vk — PR I E BEdE (B 100 I+
Cls ¥ 4 3% 0] %1, % 4b 3 6 F1 Li-DES &b 22 #4 76
284.8. 286.5. 288.0 fI1 289.2 eV [ T H! I 4 M 4F1E
U, 43 5 %F N A #4 FR ) ¢—C/C—H. C—0. C=0
1 COOH 2 [#]; O1s K 4l 7E 531.5 £ 532.9 eV fiff
I B 2 AN REAEUE, 23 5l X R K B H [ C=0 F
C—O %:[41; Li-DES &b BEA 7E Lils 15 Bl 5k I H
AR Li uR . 4 Li-DES #4035, C. O M1 Li 45
I W Py e A7 D Xof I 35 (4] Bl A 34 e AR AR Ak, 36 B Ak
SRR AR, g5 Rk B FIEAL R AL 1 4

& T A7 B PR TR A 0 o
70r p
A
65| 63.T63
T
T 60} B
£ C BC 56.94
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1 55) 54.12 I
0 j . .
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Fig. 9 XRD patterns (a) and crystallinity (b) of untreated and Li-DES treated wood
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Fig. 10 XPS spectra of untreated and Li-DES treated wood

R G R E Ak H T ARM 5 Lita 1)
MHEAER, 575 HBD 5 LiTT AL T3 LA
Gly 5 LiCl JL-FAFERCALAE H (B 1as b), H M
C=0 1 C—O W& & fe &3 7] K3 LiCl/Ur B
FEP S C=0, Ik C—O0 45 & RE o8 i
KM BEALA BRI G2 . F 6 Ols F5 411 BoR,
LiCI/LA-W Al LiCl/Gly-W # AR LM 1) C=0 454
RE2> BN 0.42 A1 0.05 eV, C—O 45 & 2 14 hn
0.08 1 0.03 eV, K Li" 5 KM & 2 H 68 B 1)
MC Az, H LiCULA-W o (S A2 4 A & 3 598 T LiCl/
Gly-W. %} F LiCl/Ur-W, C—O 45 & gt K 0.07 eV,
T 55 PR 25 RE 15 MR 150 BA B T B ) B 67 S5 A 3 55« D
7 I 28 TR T B RE AT 20038 in Ak BEM 1 RS R 1, X
Al TR (57 + 3)% XIS T, Li-DES 42 #4
) EMC ¥4, 12 LiCI/LA-W ¥ ik Z & /N HAFAE B

EERINEERE 40).

Li-DES &b ¥EA4 v Ols B RE [ 45 & g 1 Tt = U8
T AR T IO HE - [A) Lit4h 2 25 B0 (1 Bl AL R s
FHRLH, LiT4h 2 o 72 B 3R sl Lils 456 BERF1IS,
LR /IR FE (R A S BRSBTSk 7 FTow, B
FRFER 56.30 eVEY, Li-DES 4bFEAL Lils 45 & fE)
I/, LICI/LA-W. LiCIGly-W F1 LiCl/Ur-W [ AH X}
FRIE AR A 1.47%- 1.28% F1 1.21%. FHF, LiCl/Ur-
W & @ V25 4 Be I8/ R 40 U T LiT5 Ur IRCAL,
DRI ik Bl L5 A4 2090 T/ i BC A7 T 51 2 R 45 4 e A
X B RN T 1.21%. LA £ s [FAE R B LiCVLA-
W IRITC A7 45 #4050 B oM vl A, %0 R ] et R R
BRI PR, B 5 TR PR LiT B & R JE v, S
SEA ) T 5 g 2 A . DRI AE % 4H Li-DES A, Ur 38
GITEAR RN JEIHAE Li', SFECEANAM TS 5EALT

+R 6 FKRAIEHF Li-DES 4b3E+F XPS B Cls #1 Ols DIEMIELER

Tab. 6 Fitting results of Cls and O1s peaks in XPS of untreated and Li-DES treated wood eV
. Cls Ols
R
C—C/C—H Cc—0O C=0 COOH C=0 Cc—O
NW 284.80 286.47 288.01 289.10 531.40 532.88
LiCI/LA-W 284.80 286.52 288.48 289.58 531.82 532.96
LiCl/Gly-W 284.80 286.41 287.97 289.13 531.45 53291
LiCl/Ur-W 284.80 286.46 287.94 289.25 531.64 532.95
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Tab. 7 Fitting results of Lils peaks in XPS of untreated
and Li-DES treated wood

A Ve fr B /eV e YE):
NW — —
LiC/LA-W 55.47 Lils Li*
LiCl/Gly-W 55.58 Lils Li*
LiCl/Ur-W 55.62 Lils Li*

WEES Litgasb: 1 LA AR R N R AHELSS, (5 2 Li'nf
E5ARMEREHIEA, &AL LICULA-W FJE iR+
LA
2.4 Li-DES A E#HBGEME R~THREEHRERA
HL

27 BRI, Li-DES Ab B AR WG 42 T+ 3
BLVADR 5 7 TH - A S5 R 5 T, SE e 51N SRR
() Li-DES, 7M1 T A A (R AL £, B 58 T
X 7K 53 B B AN E 25 e s P ER S5 R4 5 T, TG e TE
W03 1) P A 503 T 4 L B T LB S5 A, 5 0 B L AR
L IE N ORISR, B8R K o TE AR M R A S
&4, BT 58 KK 43Rk, Kot A7 5 7K 7 i s
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Fig. 11  Schematic diagram of the mechanism for the synergistic improvement of hygroscopicity and dimensional stability of Li-DES treated wood
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