‘E]ﬁ%DJ"E_ fﬁ:iﬁl*ﬁ%‘-ﬂ; %£15% F3H 2021438

Eco-Environmental Chinese Journal of Vol. 15, No.3  Mar. 2021
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

Sl TERR: KIFLE
HEEE DOI  10.12030/j.cjee.202007108 hESES X506 SCRRARIRUS A

SR L, BT, £ S, 45, PAN JHEUURURE HY 225850 10 1 4 B GORHEE K 1 B EL i RELT]. R T AR 2440, 2021, 15(3):
826-834.
ZHANG Luohong, ZHAI Yingbo, WANG Wentao, et al. Preparation of PAN-based dicyandiamide formaldehyde flocculant and

its decolorization performance on dye wastewater[J]. Chinese Journal of Environmental Engineering, 2021, 15(3): 826-834.

PAN X 5 e Y 1 28 v 711) 0 o] 8 B R el g 7Kk
1y i €6, 1tk B

kg, B, T, ENE, R E

PO TRRRAEE 54 TP, 79°4% 710600

SR IR (1969—), T, W, H¥E. AR . BB 55 EH . E-mail: 1710501539@qq.com
R

 E A XUE U H I (DDF) £E T B B ok g K BRI 4 oY B R AR D L R BV, BT E 2
PR K K LR A A ), DA SR VRO I 4T 4 (PAN) Db S04 8 DDF, 36 Ko 7 i, w3 & A HLE
2 EER] PAN-DDF, Zb 88 158 H 4>+ Fihik 91 086 718 Da, 3G 4 4347, %57 PAN-DDF ¥t ULiEmf
B, pH. IREEXT A —H A FRE A0 FRURL FRTE S 9. 16 M MCHE K-6G3 R ekt 2 e B R A2, I
FHERE BRI LL AN GG A HRAE . 45 F M . 78 30 °C F, 7E 200 mL YL} BE o 20 mg- L™, pH=10 ALK 7K
H$0 20 mg PAN-DDF, VLIE 30 min, A O30 St fE e HXT o — A RIR L . BRPE2 9o, 16 M HGE K-6G A i
5N 93.31% . 84.16% . 83.63%, [ iE WAL /3512 1.79. 2.23. 1.39 NTU; XRG4 401 3 Fhge sl iy it
6285 51k 81.74% . 76.24% . 62.57%, /L 75 W Bk K 2.79 NTU., 3 i3 %t [t PAN # 4% DDF #iiJ5 £ s B I A,
e BRI  E AR MRS, SRR KRR . 204G R4S K W, PAN-DDF 4 F 454 L& A —NH",
—NH; . C=N"—=C %5 Z i YL 1 .

KHRIR) BEER; QeRDEK; B RITENE ; AU hE

ENYL R AR BA KT E A% . pH ARfL K . @R . COD . nlAEfb 22 SR, J8 TR PR Y
Tk AR Z == b PHER % B K Y 7 1 AR W Rk B ARkt e g A A
SRV S S O AR e A RN P B A N G & ST TR SV NS A R S T D 78 e
BT ek R L HLAROE 2 R

LAY TCHLZEEE R (BREh . BRER ) b BT X K U PR YRR 5 8 B IR R, 7R SR N
PEAT A A0 K% 24 s R i e I PR 22 ) Il , BB AT AR, e e KT TTAE AR Z A L
ZRERI T, FH AR AUE I T (DDF) (g 43 22 56 50 A1 JHG BRF T TE R A 0 0T 12 7K o 1) B o
BRI EBRACR . (B H S F s AR, 5 BOLTE 2R 56 AR B il 224 8wt > HAR R
AN, UUREVEZE, BOK KM ER &Y, BIANZ M 3 RE . REAMm ., RE . @ik, mR
B4 %) DDF #EA7ectE,  r ol £ 09 201 DDF X 1 /K 38 38 m €a R, (EXE F 258 e 1) HR /Kl B I AN
WS BEA: 2020-07-17; RAAEHA: 2020-09-17
HETE . Bevtid fa i &R0 H (2018KW-036); 782 AL 12151 H (2019217114GXRCO07CG008-GXYD7.10)


mailto:1710501539@qq.com
mailto:1710501539@qq.com

%3 FRIRELLA . PANEXUTUIL P ZRBER) 0 ] 28 SO YORHBOK R (P BE 827

B A R

RN (PAN) LR 4e 9t 2 W T 247, A, WIS 5 2R ik A 3R N, H
Gy FHETT YRR PAN 2R 4E i — L T Re AL 3R AL T T 5B, S (3% DDF 78 i 03 B iy 22 BE Ak
BB K, ARSI L PAN LK 4EA DDF, B KH > TR, HIS B SRV L E S T
ZEE N PAN-DDF, &8 T HE YR, MRt gert . WMkl 3 8B 8 F Y Bt AR R e, WIS 2T |
FR ML 9, TEMEIGE K-6G, Ffxf H s — Yutsh 2 43 AR & Yo Rk 2 o0 A 400 2R /K i A5 i 8 52 56, SR
PAN ZE ST PAN-DDF 8 0H . UUTENFE] . pH. I 35 0F 22 5 I €0 2% S 00 S0, 3l 3 K 8 1 ) 5
T PAN-DDF W40t f, I FH 4 o B X L R AT IOW R 28 oA, R e R 28 3 210 A/ Sl 33 o
HEATEEH 50 HT o
1 MB5ER*®
1.1 XBNFEEAR

SN T FALAS ARG ZR4-6 SNHRIREESL I FEAL, LH-NYU3M B 24, UV-18008 8 4k/n] Il
JEOEHEE AL, KDM-2000 4 1 B #UMAAES | FlexSEM1000 F14# A 730 1885, FTIR-850 i L i A8 46 27 4

HIEA -
SIS i PAN I 3K 145 38 3 B 4 27 41 R1 SEAARKNESHMER
FR 2\ ] ; FERF G N-N B L e, E Table 1 Structure and characteristics of

dyes used in the experiment

AL AR IR R VR, 25 4R H A

222t ) A PR A 7 ; AU TR TR R YRR BRI R am YRR -G AR R 2R

Al P EIRF R AT Al . ST T ekl K LB SN 497 3=0.040 8x—0.013 7, R*=0.999 2
PERRUNE 1 T, S2E6 BT YR > F 25 nE 1 PR K-6G 422 3=0.008 1x+0.002 1, R*=0.999 9
i a9 627 3=0.02x+0.007 1, R*=0.999 9

NH.

2

SONa SO,Na

(a) RS (b) P HHK-6G (c) MtE29
1 SRR T
Fig. 1 Dye molecular structure
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Fig. 2 Scanning electron images of powder sample Fig. 3 Scanning electron images of powder sample
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Fig. 5 Effect of PAN-DDF dosage on the decolorization effect of simulated wastewater
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Fig. 6 Effect of settling time on decolorization effect of simulated wastewater
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Fig. 7 Effect of pH on the decolorization effect of simulated wastewater
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B BEF P aly 00 15 FL A S5 P T8 W B Dy b MR AT, R BERE ) T R
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i MEER G, 2T s, A SR AR K, b AE B, BRI,
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Table 2  Effect of temperature on the decolorization effect of simulated wastewater with single component

53R /% M E/NTU

Yt 4
10 C 20 C 30 C 40 °C 10 C 20 C 30 C 40 °C
LB SN 86.19 91.64 93.31 90.56 7.42 1.84 1.59 4.79
fRIE>29 75.78 83.52 84.16 81.46 8.12 2.33 1.88 523
TEMEHEEK-6G 72.1 81.87 83.63 80.21 6.24 1.47 1.23 3.86

®3 BEMNESREBESEBEKEREYROF M

Table3 Effect of temperature on the decolorization effect of simulated wastewater with mixing components

I 5%/ % RA YRR /NTU

Yok 5y
10 G 20 C 30 C 40 G 10 G 20 C 30 C 40 G
[EIEES4R 73.22 78.64 84.31 82.56
R 249 67.78 72.52 80.16 78.46 9.42 437 2.61 5.79

TEMEGEK-6G 52.31 60.87 70.63 63.21
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Preparation of PAN-based dicyandiamide formaldehyde flocculant and its
decolorization performance on dye wastewater

ZHANG Luohong’, ZHAI Yingbo, WANG Wentao, LI Ruiying, XIONG Xin

College of Environmental and Chemical Engineering, Xi'an Polytechnic University, Xi'an 710600, China
*Corresponding author, E-mail: 1710501539@qq.com

Abstract Aiming at the small quantity and volume of flocs formed by dicyandiamide formaldehyde (DDF) in
flocculation and decolorization of anionic dye wastewater, resulting in-poor sedimentation and high turbidity of
wastewater effluent, the cationic organic polymer flocculant PAN-DDF was prepared by using polyacrylonitrile
fiber (PAN) as matrix grafting DDF, increasing its molecular weight. The molecular weight measured by
viscosity method was 1 086 718 Da, and the degree of polymerization was 4 347. The effects of PAN-DDF
dosage, precipitation time, pH, and temperature on the flocculation and decolorization of single or mixing dyes
of congo red, acid blue 9, and active yellow K-6G were investigated, respectively. The scanning electron
microscopy and infrared spectroscopy were used to characterize the flocculants. The results showed that at 30
°C, 20 mg PAN-DDF was added to 200 mL of simulated wastewater with a dye concentration of 20 mg-L™" and
pH=10, and the decolorization effect was the best after precipitation for 30 minutes. The decolorization rates of
single Congo red, acid blue 9, or active bright yellow K-6G were 93.31%, 84.16% or 83.63%, respectively, and
the turbidities of the supernatant were 1.79, 2.23,'1.39 NTU. For the mixed dyes, the decolorization rates of the
three dyes were 81.74%, 76.24% and 62.57%; respectively, and the turbidity of the supernatant was 2.79 NTU.
As observed by scanning electron images of PAN-DDF and DDF, it was found that the original smooth surface
became rough and attached a lot of particles. The infrared spectrum showed that PAN-DDF molecular structure
contained —NH", —NHj}, C=N"=C and other active groups.

Keywords flocculant; dye wastewater; decolorization; PAN; DDF; turbidity
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