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Bian, DIARTZBERREEE B RORE, N FH SLREMR AN . DU TR 4 A5 Ay Bl B AR T ok s 2 4 AR 2 ),
Bl At SR AVE SR B RM S, AR H SR E LA R, SKE . BeENE
HRL AR F R AR R 0 R R T ) o TR BN U B R A A R AR R A T R AR O SRR SR
Ml R, B2 A BRAT LU IR R B, AU HREAED, REFAFT, SRDRUO. AR 4F
[ R 2 5 il & A 700 o IR SR AR SRR e A K, R AR T R R e I A TR AT X
HALGE ARy 2O IR | BB AHEIRT, — B LR AE M . AR A EE . AHE e AL
B ) Al R S ) —— B AR R R, R R A S G B A R A A T B 2R ) 4 20
A3t HA PR RE AR I . 7E LA EAFST A9 SERR b, i8R TOPSIS Bk 58 & A 90 22 571 4% 2 43 i e
R, DIA R A RMAe R R &Rt s %,
1 MB5RF*®
1.1 XLWER

SR AR T SR A P BR B4 K (Platanus acerifolia) 18 BY R R AR 28 b R . S0 +FE B R
W, SR AV ERRHE K EKE

SALNES (C,H,,CINO), FZ$ILHBHT (APG0810) ., Ol ([C,H,0],, PVA). £ % ((CH,0H),).
Jo/K & B (CH,CH,OH)., fi§fi2 (HNO,). & A fb# (NaOH). s & & (C,H,ClO,) . & (HCI). i iz
(CuSO,) 1M 73 Hréti .

1.2 BWHE

1) B AR SRR AL . BB AR AR B T EXT A 100 °C g, i 9 X e 4
BB REL (LF-40, T Jb A R B A BRA 7)) B R MRS s, it 200 H 55 3-SR . FREt— 2
B BARK, AR = B, #2021 B 5 & 1E EE in A 3945 75 57 (deep-eutectic solvents,
DES)(Z L I8 Al 2, — 4% 1:3 f s tuAE 60 °C FIR A4, 4k 30 min H1459). ZJ5, i nk
£ (SZCL, R T 245250 2 AU A PR F B M AR = 160 °C, BEFE4ERF 6 he feJ5, A
20 mL Jo/K ZEEL RNV . #F— A BSRE TR TR G, B0, P E ARG HJoK 2 Bk
W2~3 K, HERBIO,

2) £ Y L HUM R BT 4 R AN 45 o R FH RS IR - £ Bk PO DA I3 AR B s h R B AT 4 R
BITC SRR LG Sy 401 B8 R - B TR 5 1 VROVE R B BBV 00 5 1R B s R A R - £ Tt V5 W0 T A0 e e
N, ZWRIE R, RIFVERE TR LF 415

FE 500 mL BEAR 1, MDA 2.5 g AR ES AL 2% v B2 B O 19 £F 4k R R 100 mL 1 A5 4 ¢ NaOH /Y
70% ZBEIKEH, 16 40 °C IR FE Y 60 min, HIFSIREF4E 2 MM HEZPMATAH 6 g &
LRI T0% LWERKFWE 25 mL, FHRF] 70 °C S 30 min; A & A 2 g NaOH 1 70% £ BE/K i
W 25 mL 1 AL ), 7E 80 °C N BEAL KB 90 min, £ W 45 R HIG , FHF SRR E Y pH &
e, FEATHRIE . SRITRRIE DRI 75% T 95% ZUBEAY SIBEE 2 K, 60 °C T T4, RIS B gk
21 4E &K 4 (carboxymethyl cellulose sodium, CMC)?",

P45 A0 R B RL 27 Ak R ANt AT 4 2 S 22, B 1 g A5 CMC, Nk SomL, HEFEIRAT,
AR, VG BUR MK 25 mL, A 20 g- L7 Y CuSO, YA YR 5 mL, WLEKIR TS AR IR K 040
BARVLTE

3) KA A A ) A ] A RN B R R SE B A T . KIS B CMC Ry R Taligk, kRS,
133 CMC W . 4 20K PVA 4 KR &, InFAGA 15 3 PVA I . B APGO810 1 4l /K i#E 47 4
., IRGH5I15 5] APGOS10 WA . 4% M8 —E M BT i 40 80K = FH TR LLIR &, 7E7KIA 25 C FHiH:
R5), RIfA5 A B,
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VECRE A« Rk . BRI AR AR SR e S A A R AT B R IR R AR . 435l
W5 A A B2 CMC. PVA I APGO810 IS W B R B2 5 7 AERl b, 1B & 18 W9 4 0 B 00 BOE
2 PR R SIS A AR IT A AL o X 2 A B AR A R s L TN L PO R R
R
1.3 S5 E

1) RAES3Hr o ) A HL 078 fz 941 A1 635 4% (Nicolet iS5, 32 [E] Thermo Scientific 23 7] ) X4 B ™
YRR = W AT SRR A . R B R BBE (JSM-6510LV, H AR B -/ /) WR4E & A 7 41 22 5
WS IV 1T S 114 A 2 1T A B 55

2) AR AT MEREM 2 . & AP A W 45 Vv e TR B L BEIRORUR, LIBEE
SRR S A R R B R A5 . R A IR T (LVDV-2-PRO, & [ Brookfield 23 ) il # 52 &
TIPS ZE B

TR ] R B A TR FNB A RN R BE T, SR FH DT RA B a) AN 22 ik A n] R e A A
FIE IR TE . 7E @ P ImA S0 mL &2 & ANAR], RIGH g TN EF#EZE 200 B, %W
SHELA H A T, ARG T S e D Al 24 700 2 RS T R AR L, BRI A R T SR R ek A
FEAY (SL200A, 3 I RF 35 23 w1 ) 0 122 4100 2 550 V8 1) 42 flh £

PO R T L S WA B A A A A AR AR DR A T ) S A O R Sk i bR ok iz
SAA RV T R BT . BRI 25 g 2ok 200 HRE T B AF T AR 9 em AYEE IR, HE R/ T HE
) b A 4 A WEE 10 mL 84 B AR F) (i R W =15 Lm 2 B SR>, [ARBET 8h, HAEFRME
R E AR, PEATARE o i R RUPLAEC B B AR L, BEAT AU SE G o XU ) (MS6252B, A M
HYELEC 72 A)) 52 #2211 1 K 4 5.6/ mes ™ (FH 24 F UG R, n] G VR AT 4E5K ), KUl 5 min J5
FRRFRE, 223X (1) TR T s e i 2

n

Frasikr = 1 0 100% (1)

m;
A my W T R R SR L AE TR, g5 my RIS AR IR LR BB, g
AR T A S B AR S X b e A W R, AR S R AR T 2R RO SR R R R
AR AR R Y R T R/ N AT, Ak e R A . fER SR I
T 1 SRIEARNE R ZEIR o BN AP IR L CE 10 BLFR T, LA 10 mL #4250 0 CRE S5 IR ML 28 C
I IR R T BEAT R SR, A8 h JE AR, i ) TFRRh 7 R 28 3
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Kb X AR FEGE, s X iR EaE, 1

3)TOPSIS 757347 . TOPSIS 7 & —Fjus f BAR i HE P s, W T2 BFrikE ot & i
SEE R, RIS B i A, W SR o FIRZ T TR R B A T A T R R A 0k L TR
PU AR A Y BT LR B R RE BT, DAB 8 A5 AL i e R B L

B R R S o < Oy N = T TR S5 e N <8 i A NP = A @A NP E =R
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20 E AL AR AL Z 5 B REBE L DORE BT[] L BT o G R Ah F R AR bR ek Z, .
Z,. Zy M Z,, MRACE SR 02, 0.2, 0.4 F10.2,

BARHEC AT 8 PR B B A A BE 2 iC ok DY, 423 5) I $8 AR B &4 M BE & id A D,
# (6) 115 Gatefeietnh €, (IR, CHEER T 1, Bz ZEM.

D' = \/0~2(Zli -Z, max)2 +0.2(Zy; - Z2max)2 +0.4(Z;; - Zsmax)2 +0.2(Zy; - Z4max)2 ©)
D = \/0-2(21,' -Z min)2 +0.2(Zy; - ZZmin)2 +0.4(Z;; - Z3min)2 +0.2(Zy; - Z4min)2 (6)
D-
= 7
D +D- ™

2 #ER518
21 FIAERASEHENRPEAHZHMR

B RN F A WAL 515 2 AR A0 B AR sk i, NAHIRE= YR K [0 3 — 25 ik At
R N P= 8 FH AR AR, WE 1) i, BRI EFKERIREOER, A CuSO, 5A
ORI AR, UL 1(b). XA UER, R B8 AR 2% 45 09 5 Ak K i CMC.

(a) G W) B SR Wy HIE 25 (b) RSy A AN £ BRI

Bl 1 BRAMZFNRERIIMNR N =IRS
Fig. 1 Morphology of extracted products and reaction products from the Platanus branches
A BB AR IR R B = 205N IO DL I 2(a). o, 3 400~3 600 em (3 425 em ™) Dy 24
(—OH) W44 s ; 2 911 em™ Ry H He—CH? M 45 4z sh W Y% ;. 1.000~1 200 cm™'(1066 cm™)
HEFYER 3 T B —C—O—C— R ik S U 5 899 em ™ Kby £F 4k K 4 1 h Al A W BR. T 2 (] -
R B %) IR A 0
F 8 57 0 B £E A IO S WL I 2(b). AT LA, 78 1600 em ' Ze A7 H B A 5 20 e i Sy
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Fig. 2 FTIR of extracted products and reaction products from the Platanus branches
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CMC ¥R fiEIE; 1427 cm™, 1327 ecm™ 20550 —CH,. —OH #9725 M i sh Wi ;. 1266 ecm ™' Ab /N
R R A C—O 4 IR 30 W % ;1 020~1 160 cm (1 067 cm™) 4b S £F 4 &K 45
—C—O—C—XF R -5 A% BRI Bl W AL o

PSS SRAEN], MR ARE S TR K Y B R dE R, I 2R 4k 25 ] o 25 1 6 fh 0 Tk
b S 7 & AT il 5 CMC,
22 FHSAEEEBHNALFIM GRS

T FE A BB ARAR R XA BB EEER N . 25 CIESMET, MARRIEETT KT 5SmPass.
W T SIS A L, 24 CMC Y R4 B 0.20% B, FOAE R AL ¥ O 7.32 mPats; A0SR UE— I
K CMC Wi 708, WHlh S B2 AW . PVA BB 53 U0E 0.10%~2.00% I, %
1.28 mPa's 1% K F| 5.52 mPa's, APGO810 & i m i, WS AR Z WK, Ry, Hitk, &
WF 5% 3 £ 5 1 0 5003 9K 0.01%~0.20% . 0.10%~2.00% . 0.01%~0.30% (¥ CMC. PVA. APG0810 %
B L A3 ERC I AT S M BB AR AR I R . FE IR ST R — 2 A X AR R B — PR RE Y R B, R B
P HoA 2 FPLH 0 &, FEHI CMC. PVA., APGO810 JFi 743 5053 %I5N 0.10% . 0.50% . 0.10%.

D) &AL & X AR R FE S s . hE 3 ELLE S, CMC i Eos R, Z4 8
IR BB IR OK . 7E CMC B9 4 BOKR T 0.10% i, & 4 R 2 55 (4 26 B2 4 78 5 mPa-s LA
e, TR BAT R R AR ME R EESR . B A B A Y B IR B PVA TR B B G i, Y
PVA Jii i 43 5U7E 1.00% DL BB, 4 RV 2R FILA 2 EE RS R AR K. i APGO810 11 T 7 43 B0 &2 A 7
PR EEEIC B, Ll EES R AT, CMC il R v E S A R B i BN
XEKEA, CMC 1 PVA 2 REFBIFZER, MATIRA 25 SR M K, i APGO810 &
RG], JoRhL
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B 3 T[E CMC. PVA. APGO810 B E X4 TEARMATINEE
Fig: 3~ Viscosity of the composite dust suppressant with different CMC, PVA, APG0810 contents

2) £ 20 53 % B S G BN AR TR A e . ] 4 R T A6 B A A4 FR) 9T e I ] 4 ik £
BE A2 73 B B 0 B B A B0 o T A IR T R4 fh s 4 23 B CMIC Jo it 23 RO 386 i 3, X 156
A 52 G A /2 550 1) i MR M A B W AR . AR KRR S R AR AR R A C, CMC Hl#Z
ARV R R, Ry sh Mg Sz 2%, A5 ERAE . 18 PVA s s 8Uh T
1.50% W), UK IR [A] BEAARAZ 5 {H 24 PVA i 73 80K T 1.50% I, 0K I 1] D) 3 B0 R R4 4 3
558G RN R B PVA & AL LR o ARl . X e — 20U, R o R EUm
FEREE T FE . APGO810 /& 3R 1H 5 PE51), REMIA MR Mok 1 35 T e, Mt s BoloR, 2678
024 5] ) 2 ik oy R0 TTC R I ] /)N L 3 PP

3) 4% 2H o3 O S5 B AR SR BT R RS2 o 5 A AR 5 B S5 A A O RO BB 4% 21 ) o
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Fig. 4 Settlement time and contact angle of the composite dust suppressant with different CMC., PVA. APGO0810 contents
B B s, (H AR AR AR A 22 50 (18] 5). Horh, PVACE XA R Wi fz K5 24
PVA &3 ] 0.10% 34T 2] 2.00% B, 525 R 42 500 (9 o d 46 2% N 2.219% % 2 1.06% . Hiv, XA

H
PVA J& i 050 0.109%~0.50% B, 5 i 465 2% R 09 B iR it 18 32%. X e, PVA XHZ 2R 5 bt

27 B
Y

KU TTHRAR Ko X SRR, PVA B R0 iR PE AR ARk PR, fid iR, ~5%
e, CMC RERS MMy 2 BRI Bh 45 e ok, T APGOS10 &b K THE L BEAM LT E, X=&FHN %
H & AR BVE T, o] B[R 42 v 5 45 B0 2 590 B e XU o
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Fig. 5 Massloss rate of the composite dust suppressant with different CMC, PVA, APG0810 contents
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Fig. 6 Wheat germination rate of the composite dust suppressant with different CMC, PVA, APG0810 contents
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W, b7k 2EREEARYERTE 70%~85%; 1 24 APGO810 J5i 2 730 B4 & 0.15% I, Fh 7 & 2F Rk 5 [
% 30%; Ff APGO810 it iff — bt ma, FhF R 2RI A 00 K ULHY, 1 IE PR R 20 R 1
A2 500 A= ) B T Y 2 R

5) B 3 T I B0 2 R0 WS A SOOI S o T 2R A S AR 2 T A SO0 8 L 7,
W] R, JRARN AR TR Z 8. /NSO, RS KRR 20 um DA R o T4 78 BRER
EWE AR AR Z I, RN /NS EE R A, AR 2R TEO10 5. dtnlzn, mE
WAL R G, AEPRRYS . BIFRRCREL.

(a) WL (40015) (b) B (400£%)
B 7 &M FBHAEELHEREMITER
Fig. 7 Surface micromorphology of soil samples before and after the composite dust suppressant spraying
23 HARIMLFEASORARE

HMHITOPSIS $EHHIHCMC., PVA FIAPGO810 % 1 &EH TEAERANE S BML RIS A M EEER C
AEFHERMWE & BRI L5 2845 HEREFS bR Tablel Comprehensive performance index C of the composite

C(%% 1) M3 1 5, BE 414108 4 dust suppressant with different dosages of each component
2R 5R) G R A AR R, ZE AR RE TS A C T BRcA - . c
Je B R, By B TR
‘ N o ¢ y s 0.01 02971 01606 03510
E {lﬂﬁk%‘ T;LRL%HE fi%ﬂétflﬁ%a/f%zgi??x 0.025 02874 01307 03126
HAEM . M CHARIE 1B, ARGy Bk 8T 0.05 02650 01112 02956
IRIFHE A RIS TERE e dfe R 118 cMC 0.075 02389 01160 03269
ATLLAEE, X 3IMEEA M HEEREN, 0.10 02288  0.1193 03427
X IO 1) B A 255 4 P RE 48 A5 C (HL 43 31 4 0.698 4. g; gif? 2?3;‘ 2 g:ﬁgj
LA 2 4 R i ' ' ' '
0.704 1 F10.646 3, L, HARMAELZAMHREN oo 01994 01461 0ams
A4 B AR CMCL PVA FIl APGO810 Y J5i 0.25 01815 01279 04134
OB 020%., 2.00% F10.10%. ¥ 4H 0.50 0.1815 0.1115 03806
rBe HE WIS AN ZR A AE 25 °C R, B EE A 41.97 PVA 0.75 0.1618  0.1220 04298
mPas, PO 68,625, FRIHIAAN 0.57%. OO
INZZRIF R RN 0% 2.00 00916 02180 07041
3 4Eig 0.01 0.1792 02736  0.6043
0.05 0.1527 02585  0.6287
HEA S pA S 7 — W A g
1) BB AR K25 2 F AL B -2 — B AIK I 0% 0.10 0176 09331 0.6463
R AL PRSP O A R - £ T AT 4 R APGO810 0.15 0.1937 01398 04191
WA R 25, Pt i Ak 5N aT 0.20 02798 01192 02988
&1 CMC, 0.25 02748  0.1498 03528
030 02736 01791 03957

2) BB KK IR B CMC 5 PVA. APG0810
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Preparation and comprehensive performance of a composite dust suppressant
using greening wastes as raw material
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Abstract Aimed at suppression of the dust raising at construction sites and resource utilization of the urban
greening wastes, the Platanus branches were used as raw material to prepare sodium carboxymethyl cellulose
(CMC), a composite dust suppressant, by compositing it with polyvinyl alcohol (PVA) and octyl decyl glucoside
(APGO0810). The effects of the amount of each component on the performance of the dust suppressant were
evaluated in terms of adhesiveness, wetting ability, wind-resistance and biotoxicity. The comprehensive
performance of the dust composite suppressant was analyzed by using the TOPSIS method. The results showed
that the cohesiveness and wind-resistance are mainly affected by CMC and PVA content, and APGO0810 is the
main component that affects the wetting ability and biotoxicity. When CMC, PVA and APGO0810 are 0.20%,
2.00% and 0.10%, respectively, the composite dust suppressant shows the best comprehensive performance. In
this ratio, the viscosity at 25 °Cis 41.97 mPa-s, showing good adhesiveness. The settling time of dust in the
suppressant is 68.62 s, indicating good soil-wetting ability. With good wind erosion resistance, the mass loss rate
is 0.57% under the wind speed of 5.6 m-s' for 5 min. The dust suppressant has low biotoxicity, and the
germination rate of wheat seeds can reach 70%. The research results provide a new approach for the resource
utilization of greening wastes and the preparation of the composite dust suppressant.

Keywords composite dust suppressant; atmospheric dust; greening wastes; TOPSIS method; comprehensive
performance
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