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Table 1  Influence of the monomer ratio on the qualities of the
sand-fixation and dust suppressant

myst o FE /. BUERSRE 7 i R

myy. ~mPars  a/MPa PRUN FaE

1:3 1.6l 0.3066  ZOLAW PN 0l

3:7 2.20 0.4456 PR E SRR
3:5 2.17 0.5993 BRI E FasE

5:7 1.83 0.4297  FTEAHE  DEHBEMBEY
1:1 1.80 0.3508  EFOEMLR S EREETEY
7:5 1.90 0.5226 HRRIREAR BB AEITY
5:3 1. 60 0.4102  ZOEAHME  REskE, 455
7:3 1.81 0.2542 EFOLHLR WIRIE, 45
3:1 2.18 0.2271  RFOEMLE  WIRE, A5

F 2 FLART X [ b4 A 50 BT kY 5
Table 2 Influence of the amount of emulsifier on the qualities of

the sand-fixation and dust suppressant

w(SDBS)/ FhfE v/ HiEIREE 77 il e
% mPass  ¢/MPa A FasEME
3.0 2.01  0.5217  EEOLERHE ZiE
3.5 192 0.4240  EFEEAM  KEEFY
4.0 1.85  0.4093 FOEAHIRIEML PEEFEY
4.5 1.87  0.4109 ZOEAMIRIEAM  REHS
5.0 2,17 0.5993  HIRIZOLEAM RERENS
5.5 2,14 0.3160 PR i BIFEY)
6.0 1.87  0.3144 ZOUAWRAESM DERETRY
6.5 .72 0.1886  #Ie/ ik it
7.0 1.62  0.3989 DA KL Kkt
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Table 3 Influence of the amount of initiator on the qualities of
the sand-fixation and dust suppressant

w(APS)/ FhE v/ PUEMRE FE i iy
% mPa+s  /MPa S FasETE
0.2 — — i W] S R B W4y
0.4 2.60  0.2543  EUSFBRKRE 53)2
0.6 2.40  0.3588 EIOCHWEE  RiEEFEY
0.8 2,33 0.3914 ZOCABIRFRIRN FRIEFMBRITY
1.0 2,28 0.4310 DETOEREN e ik
1.2 2,17  0.5993  WIRFOCHRK FREmENS
1.4 2,15 0.3770  WRISGCITSFH®  DEyEE5R
1.6 2,12 0.1961  WIRFOGHRIK  JUEIEE5H
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Table 4 Influence of the reaction temperature on the qualities
of the sand-fixation and dust suppressant

1/ i, BUERREE 7 e
C mPa-s o/MPa AP FasEtk
60 — — BV R E JrES R
62 2.23 0. 3910 B R 32
64 2.18 0.4213  WHAHBEHA SRS
65 2.17 0.5993 LW, RIR FasE
66 2.21 0.4435  ZTOCWIL LRk D hEERE
67 2.12 0.3646  FOCABIR, FIR/N BB RITFY
68 2.26 0.3512  FEAMR, FH/A g5
70 2.47 0. 2981 JOLHR, o5k CERIR

RAURSL LRI, 51 2GR 2%, A i 2R
JFEIH, 5 BORAR RN ANIE 4, 7 il FLIR R TR
iR SER SN E NGRS R S N3 TS U
AR GG A AR RN 28 1k R 2 — [ O, AUl
RE AR P AR i, 3 R R 2R i i 7
TR, TSR R RV R S AR
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Influence of the amount of grafted substrate on the

Table 5

qualities of the sand-fixation and dust suppressant

w(XG)/  FiE  BUEMRE 7 i
% n/mPa+s  o/MPa AR FE

0 0.80  0.4215  Z&OBMAE, LM FasE
2.0 1.12 0.5126  ZSHEWIR, BRI FaE
4.0 2,17 0.5993  HEME, LA FE
6.0 3.93 0.5735  FOCARBI, B FaE
8.0 5.24  0.5399  FOUAHIE, DEAE Kk EIFEY
10.0 8.73 0.5131 ZOEABE KESH EEER
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Fig.1 FT-IR spectra of XG, sand-fixation & dust

suppressant and MA/VAc copolymer
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Fig.2 TG curves of MA/VAc copolymer and

TREIHI%

sand-fixation & dust suppressant
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Fig.3 DTA curves of MA/VAc copolymer and

sand-fixation & dust suppressant
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Fig.4 SEM micrographs of the sand after spraying with

water or sand-fixation & dust suppressant
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Fig.5 Water-absorption curve and weight-retention curve of

sand-fixation & dust suppressant film
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Fig. 6 Degradation curves of sand-fixation & dust

suppressant film with different surface areas
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Fig.7 Compressive strength curve of sand molds

o/MPa

with different solid contents
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Fig.8 Anti-water erosion curves of sand piles with
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different solid contents

2.3.6 MR

VE R 256 VD Ak T 402 A i 20 R 4
VPR AR AR B S R T 78 5375, iR A
ZFAEN] LB Bt [ 70400 A A R AR B 7T e~ 2R
b= N

k6, it T & S 1% M 11% /[ Vb3
250 FPRE X 46 SRR BRI 25 1 IO L, & 8RR
ol FEAM AR [ S B E IA 11% TR XA 25 R
T R X R W [ 45 2 AR TR AN 23 0 R
TP 23 R yh B A 2R B 45 A 42 1t
THfE,

F6 U S iR 2 AR

Table 6 Influence of sand-fixation & dust suppressant with dif-

ferent solid contents on seed germination

(VD A 50 6] 35 2/ % I ZE % %
0 95. 00
1 93.33
11 90. 00

3 b

(1) - ZL i 2R v il s v g 2 el e 5 T
LFN AL T8 BAR BT L EE (myy t myy,)
3:5, 74650 SDBS 51 & | APS HEEURY XG Jii it
PR INIHN 5. 0% 1.2% 4.0% , AR 65C .,

(2) B e ) 5 A SR AR A, 7 Y o

PRIKPE (70 ~ 85 C) HHEL T MA/VAc F: Y15 5] 8]
W, B2 7E 283 °C LU F BA REFr g e,

(3) AR EVD I AT AE 28 7 9 UK 7K A
RS HMOK A R BEORAFTE 0. 5 A% LA b
[ £ 11 % R VDM AR50 [ A6 v A B e o B 5K
1. 0579 MPa, F 1 [E 46 B VP HELE L T7 10 YK Bl B
MRS | B A PR AN AR 5 i 1A L T
HZERIKE] 90. 00% 5 BLAL, 127 fi i H A — 5 1 B
fife o PRI 32 i P S TR FH P g 340 38 3 [ 7
AN VASER v B STIUE - 0 U

SE Lk

[1] Stephen A M. Food polysaccharides and their applications
[M]. Boca Raton, USA: CRC Press, 1995.

[2] Lungan M A, Popa M, Racovita S, et al. Surface charac-
terization and drug release from porous microparticles
based on methacrylic monomers and xanthan[J]. Carbo-
hydrate Polymers, 2015, 125, 323-333.

[3] Skender A, Hadj-Ziane-Zafour A, Flahaut E. Chemical
functionalization of Xanthan gum for the dispersion of
double-walled carbon nanotubes in water [ J].
2013, 62 149-156.

[4] Gils PS, Ray D, Sahoo P K. Characteristics of xanthan
gum-based biodegradable superporous hydrogel [ J]. In-

Carbon,

ternational Journal of Biological Macromolecules, 2009,
45(4) . 364-371.

(5] ZefidE 2R, e, 2. SRR AU & i
IRPERARIIETELI]. KEARMET, 2010 , 27(1) : 16-20.
LiZJ, LiM]J, Zhu X F, et al. Study on xanthan gum-
based super absorbent resin prepared by graft modification
[J]. Fine Chemicals, 2010, 27(1): 16-20. (in Chi-
nese )

[6] FengE, MaGF, WuY], etal. Preparation and proper-
ties of organic-inorganic composite superabsorbent based
on xanthan gum and loess[ J]. Carbohydrate Polymers,
2014, 111, 463-468.

[7] ChangI, Im J, Prasidhi A K, et al. Effects of Xanthan
gum biopolymer on soil strengthening [ J]. Construction
and Building Materials, 2015, 74 . 65-72.

[8] Changl, Prasidhi A K, Im J, et al. Soil treatment using
microbial biopolymers for anti-desertification purposes
[J]. Geoderma, 2015, 253/254. 39-47.

[9] Latifi N, Horpibulsuk S, Meehan C L, et al. Xanthan
gum biopolymer: an eco-friendly additive for stabilization
of tropical organic peat [ J]. Environmental Earth Sci-

ences, 2016, 75(9) . 825.



¥

54 P55 . IOR VD02 500 2 SR HE R L R 1 il 25 S M RERIT 5T - 47 -

[10] Breshears D D, Whicker J J, Johansen M P, et al. Wind mental Science & Technology, 2014, 37 (120) . 588 —
and water erosion and transport in semi-arid shrubland, 592. (in Chinese)
grassland and forest ecosystems: quantifying dominance of [13] Z=pk, RiEss, MR, 2. = TFMeRIr L L A
horizontal wind-driven transport [ J ]. Earth Surface FEEENBABEST[]]. B TR, 2013, 31(S1);
Processes and Landforms, 2003, 28(11): 1189-1209. 360-362.

[11] B8O, A, BRI, % (b T RBE Y EE R Li C, Zhu F H, Fu X M, et al. Research into develop-
RPN EGIR TS EMELT]. HEER2E, ment of dust depressor and major problems existing in this
2000, 21(5) . 86-88. area[ J ]. Environmental Engineering, 2013, 31 (S1):
Han Z W, Hu Y D, Chen G T, et al. The suitability of 360-362. (in Chinese)
chemical engineering stabilization in controlling aeolian [14] FLYEF, skmiF), #ifia, o R o ¥ L E A Y SR
hazard along the highway in Tarim Basin[]J]. Environ- T T FLIBHT B BV P A N A B S A )] b et fb
mental Science, 2000, 21(5) : 86-88. (in Chinese) TR . BIRBRERR, 2016, 43(3) : 73-79.

[12] FHR, 30U, 28, % REWTHLIE Y EHE Kong W Q, Zhang . D, Han C Y, et al. Synthesis of al-
BRI RN [T]. R E S5 A, 2014, 37 kali corn stalk grafted acrylate emulsion and its applica-
(120) . 588-592. tion as a new sand-fixation and dust suppressant[ ] ].
Wang X M, Wang W J, Li J, et al. Urban dust pollution Journal of Beijing University of Chemical Technology:
and its research of control method in China[ J]. Environ- Natural Science, 2016, 43 (3): 73-79. (in Chinese)

Preparation and properties of an environmental friendly sand-fixation &
dust suppressant by xanthan gum-grafted copolymerization

CHENG XinQuan ZHANG LiDan® QI Gan ZHAO Hao

(Faculty of Science, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; An environmental friendly sand-fixation & dust suppressant has been prepared by seed emulsion poly-
merization using xanthan gum (XG) as grafted substrate and methyl acrylate (MA) and vinyl acetate ( VAc) as
comonomers. The influences of the monomer ratio, the amount of emulsifier sodium dodecyl benzene sulfonate ( SD-
BS), the amount of initiator ammonium persulfate ( APS) , the reaction temperature and the amount of xanthan gum
(XG) on the quality of the polymer emulsion were studied. According to the resulis of the optimization experi-
ments, when the monomer mass ratio (my,: my,,) was 3:5, the mass fraction of emulsifier, initiator and grafted
substrate were 5. 0% , 1.2% and 4. 0% respectively, and the reaction temperature was 65 C , the viscosity, com-
pressive strength, product appearance, fluidity and static stability of the sand-fixation & dust suppressant all
reached their optimum values. FT-IR spectroscopy and TG-DTA showed that the co-monomers were successfully
grafted on to the substrate. The product also had excellent water retention. Finally, the application performance of
the environmental friendly sand-fixation & dust suppressant and its influence on seed germination were studied. The
experimental results show that this XG grafted sand-fixation & dust suppressant with a certain degree of degradation
has good water resistance and water erosion resistance. Also, its compressive strength can satisfy the practical re-
quirements of sand control.

Key words: xanthan gum; sand-fixation & dust suppressant; anti-water erosion; seed germination
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