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Adsorption of Cationic Taro Starch for Removal of C. L.
Direct Violet 1 and C. 1. Disperse Blue 56 in Wastewater
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Abstract: A cationic taro starch flocculant was prepared by using taro starch as raw material and 2 ,3-epoxypropyltrime-
thylammonium chloride (GTA) as cationic etherifying agent. Fourier transform infrared spectroscopy and scanning elec-
tron microscopy of flocculant were characterized. The adsorption properties of C. I. Direct Violet 1 and C. L. Disperse Blue
56 in water were investigated. Whentthe dosage of the prepared starch flocculant was 0.6 g/L and 1.8 g/L,the adsorp-
tion equilibrium of C. I. Direct Violet 1 and C: I. Disperse Blue 56 was respectively reached, and the decoloration rate
was above 90% . The adsorption behavior of C. 1. Direct Violet 1 and C. . Disperse Blue 56 on cationic taro starch con-
formed to the Langmuir isotherm” The adsorption was spontaneous endothermic reaction of single molecule layer. Among
them, the adsorption of C. I.Direct Violet 1 was mainly chemical adsorption,and the adsorption of C. I. Disperse Blue 56
was mainly physical-adsorption.
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Fig. 3 Images of SEM (A) and HR-SEM (B) of Taro Starch as well as SEM (C) and HR-SEM (D) of Cationic Taro Starch
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Table 1  Fitting parameters.of isotherms of C. I. Direct Violet 1 and C. I. Disperse Blue 56 by Cationic Taro Starch at various temperatures
- Langmuir equation Freundlich equation
- HIE A 1
e Temperature K K
Dyes (K) Qu L 2 F n R
(mg/g) (L/mg) [(mg/g) » (mg/L)™] (mg/L)
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AN W —
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2.5 WMHBAESHITE AR
SRR S R T A F i REAE AL (AG) FR AG =-RTln K, (5)
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Table 2 Thermodynamic parameters for C. I. Direct Violet 1 and C. I. Disperse Blue 56 by Cationic Taro Starch

Bkt T K,

Dyes (K) (1/g)

%4 NC. L Direct Violet 1 293.15 7.750
298. 15 8.375

303. 15 14.108

SECHa i E -4RC. 1. Disperse Blue 56 293.15 4/650
298. 15 5.390

303.15 5.445

AG AH AS
(kj/mol) (KJ/mol ) [J/(mol « K) ]
Z5.161 44.073 166.754
<5.268
-6.451
-3.810 11.717 52.931
-4.246
—4.342

3 it

PLRESVE R Ry S5, 2,3 -3 SN k== TR 1k
Bl Ry RS IR 5], NaOHL A g P A A1 7] , 2 2l
1 — PR 7 B S TE My Ak 2R BE R , 1% 2R R0 %)
B N FI2> B 35 E4R Y B R A B
434.783 mg/g, 413 223 mg/ ¢, #H kb, T HAb 28 £ B4
BE,BA TR B ERE . PR 7 B 5= Sk v by 2R B
FT A N AT e E-AR (1) W el R 57 4119
£FA Langmuir 25 I 0 B AY , 158 B BH 25 A0 4 Sk U
H3 2R BEERDRT I R s} F 2 B 121 A LA B 53 2 i o
N ERRRHE R, SR R R, B R T
R TE R BLEE XN SR N ORI HICHE HE B4R (1
B350 B AT Y, R BB T R ELHEEEE N A R
DIAG2 W By 32, X R B 1 G Rk S HCHE i E4R 1
B LA BHLRE T Sy 2, WS Bt R 44 S i ot 72, T v U
JEA TR B o AR A AT o

S 0k

I Lu YH (f7Kk48) , Zhang GX (5K5E5%) , Zhang FX (5K

75) ,et al. Study on the adsorption grafted cationic cocoon
floss in printing and dyeing wasterwater [ J |. J Textile Res

(9741°#4it) ,2014,35(12) :17-23.

2 Chen R (BfE#) ,Wu C(R#E) ,Wang H( E£%) ,et al. En-

hancement activated carbon adsorbing reactive brilliant red

X-3B dye wastewater by ultrasound pretreatment[ J]. J Env
Eng (FREETAE#) ,2013,7:2447-2452.

3  Wang P,Cao M,Wang C,et al. Kinetics and thermodynamics

of adsorption of methylene blue by a magnetic graphene-car-
bon nanotube composite [ J . Appl Surf Sei,2014,290.116-
124.

4  Zhang W, Yang H, Dong L, et al. Efficient removal of both

cationic and anionic dyes from aqueous solutions using a no-
vel amphoteric straw-based adsorbent[ J ]. Carbohydr Polym

2012,90:887-893.

5 Oneill C,Hawkes FR, Hawkes DL, et al. Color in textile ef-

fluents-sources , measurement , discharge consents and simula-
tion:a review [ J]. J Chem Technol Biotechnol, 1999, 74 .
1009-1018.

6 Luo P (B),Xu YC(H#HR) ,Zhang H(5K#%) . Adsorp-

tion property of active carbon onto dyeing wastewater [ J].
Dyeing (E1%%) ,2016,1:14-20.



1084

KIRF=YIBE R 5T K

Vol. 30

7

10

11

12

13

14

15

16

Zahrim AY ,Tizaoui C,Hilal N. Coagulation with polymers for
nanofiltration pre-treatment of highly concentrated dyes:a re-
view[ J . Desalination ,2011,266(1-3) ;1-16.

Serpone N, Horikoshi S, Emeline AV. Microwaves in ad-
vanced oxidation processes for environmental applications. A
brief review [ J]. J Photochem Photobiol C,2010,11;114-
131.

Liu ZC (XIH4#2) , Liu WH (X 3CHE) , Zheng XJ (55
f2) ,et al. Study on the treatment for dyeing wastewater by e-
lectro-coagulation-floatation method [ J]. Ind Safety Environ
Protect (Tl %4 53M3t) ,2007,33(4) :8-10.

Zhang W, Li H,Kan X, et al. Adsorption of anionic dyes from
aqueous solutions using chemically modified straw[ J]. Biores
Technol ,2012,117(10) :40-47.

Jiang JQ. The role of coagulation in water treatment. Curr
Opin Chem Eng,2015,8(1) :36-44.

Wu H,Liu Z, Yang H et al. Evaluation of chain architectures
and charge properties of various starch-based flocculants for
flocculation of humic acid from water[ J |. Water Res,2016,
96:126.

Lin Q,Qian S,Li C, et al. Synthesis, flocculation and adsorp-
tion performance of amphoteric starch[ J]. Carbohydr Polym,
2012,90:275-283.

Lin Q,Pan J,Lin Q,et al. Microwave synthesis and adsorp-
tion performance of a novel crosslinked starch microsphere
[J].J Hazard Mater 2013 ,263 :517-524.

You LJ,Lu FF,Li D,et al. Preparation and flocculation prop-
erties of cationic starch/chitosan crosslinking-copolymer[ J].
J Hazard Mater 2009 ,172(1):3845.

Sun ZW (#hHEAF) . Study on"extraction and properties of Ta-

17

18

19

20

21

22

23

24

ro Starch [ D ]. Wuxi: Jiangnan University ( YL K 2%%),
2004.

Zhang SJ (3K 1), Li SJ (Z= B { ). Synthesis of taro
starch and acylamide graft copolymers and distillers grains
solules treatment[ J |. Environ Protect (FAEE{%47) ,2000,5:
45-46.

Zhang SJ (5k1h4Z) . Study on the synthesis of FeSO4-H202
triggered taro powder and acrylamide graft copolymer[J]. J
Zaozhuang Coll (LT 2ABi2A4t) ,2002,19(2).460-63.
Ren HY ({F%:HE),Tong XW (ZE22E) , Han YJ (% E
%), et al. Adsirption of B-cyclodextrin functionalized gra-
phene nanosheets for remoyal of Acid Scarlet G and Orange
1T in wastewater[ J |. Environ Chem (¥ 554k=#),2016,35:
982-989.

Xu EB (f&EI%) i KQU(Z=HIAL) , Zhu ZQ (RiE5R) et
al. Synthesis mesoporous carbon with dual-pore structure and
their adsorption of methylene blue[ J]. Environ Chem ( 345
fk2£),2015,1.137-143.

Léekniutekyzike K , Bendoraitiene J, Danilovas PP, et al. A no-
vel way to obtain’effective cationic starch flocculants. Desalin
Water Treat ,2016:1-11.

Isa MH,Lang LS, Asaari FAH et al. Low cost removal of dis-
perse dyes from aqueous solution using palm ash [ J]. Dye
Pig 2007 ,74 :446-453.

Anandkumar J,Mandal B. Removal of Cr( VI) from aqueous
solution using Bael fruit ( Aegle marmelos correa) shell as an
adsorbent[ J]. J Hazard Mater ,2009 ,168 :633-640.

Allen SJ,Mckay G, Porter JF. Adsorption isotherm models for
basic dye adsorption by peat in single and binary component

systems[ J]. J Colloid Interface Sci,2004,280.:322-333.

(L34 1053 W)

21

22

FiuM(%144) ,Li XT(ZEF 1), Pan LF Q&% X)) , et al.
Study on optimization extraction of soluble dietary fiber from
mango peel by response surface methodology and its proper-
ties[ J]./China Food Addit( "1 [E& M7 INF]) ,2014,1.81-
87.

Chen PT(WR3EHL) ,Li LH(ZE3 ), Li LD (ZEX4) et
al. Extraction of high active dietary fiber from Eucheuma stri-

atam[ J]. Food Sci( & iRl#) ,2007,28:114-117.

23

24

Pan LH(IEH|4E) , Xu XL(#52%%) , Luo JP( B @) . Ul-
trasound-assisted extraction of insoluble dietary fiber from
soybean and its physical properties[ J]. Transactions of the
CSAE (Al TA2541) ,2011,9:387-392.

Liu NN(XU#E) , Zhuang YH (LT ) , Huang ZN (3
k) et al. Comparison of the extraction and functional prop-

erties of dietary fiber between the peel and stem of sparagus

[J]. Food Sci Tech( ML) ,2014,12.269-272.



