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Effects of potassium ferrate-microwave conjunction on the dewaterbility of
textile dyeing sludge
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Abstract: The textile dyeing sludge dewaterability was examined by microwave and potassium ferrate conjunction. The results indicated that the sludge
dewaterability was slightly improved under proper microwave conditions. The suitable contact time of 140 s, 100 s and 80 s was obtained at the microwave
energy of 2320, 3240, 4000 W-L™", respectively. After sludge samples were irradiated at 3240 W-L™" and 60 s, the settling velocity (SV5,) , specific
resistance of filtration (SRF) and viscosity decreased by 4.00% , 18.89% and 35.05%, respectively. The pretreatment by potassium ferrate and microwave
irraditation could improve sludge dewaterability more efficiently. The results showed that the optimal potassium ferrate dosage was 0.1767 g-g™'(SS) , and
the SV , capillary suction time (CST) and viscosity decreased by 13.50% , 51.18% and 40.79% , respectively. The solid content of sludge cake increased
by 14.58%. Microwave irradiation conjunction with potassium ferrate could disrupt sludge flocs. The proteins concentrations of the supernatant increased
with the increase of potassium ferrate dosage. However, polysaccharides concentrations of the supernatant increased initially with the increase of potassium
ferrate at first, and decreased afterwards.

Keywords: textile dyeing sludge ; microwave ; potassium ferrate ; dewaterability
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TH UMK S 75 Je Ab PR AL B A — AR R E
PRyt AR 8 2 i T YR AR ROk T A 15 R is
iy AL FRAL BB A BT R (TR R,
2009) . SIRETG YR A L, EPYL 5 R & K R,

BT 8 W B R 5 B0 Py 3 B A AL A
JRIEE AN PR A R I A B R R A SRR
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IR BE Y 5 i ARl A B A B, s o ik R
S F 1 1 LA A FR IR 1 K B D) B8 S5 A 55 (Jones
et al., 2002) F AL HE e AR FHHLEE AT 43Sk #4534
N7 T FRARONE R IR 1) B I 2 48 Tk R et A o
oA AR IR MAC T 2% A Ry AR 118 B 52 11 AN e FH A0 >
firf TR 110 B 5 U] R A 08 A I A 8K B ( Hong et all.
2004) AR SERRRERE — R B R m A R B 2
TIREM AL 51 A K A B4R w5 2k R 0 LA 5
A, TSR AR TS 8, A R A T e TP B A
REY(EPS) , 1 R0 I 9 A HLA . = R R B 7
KA )5, 23 A R SRR R R R 3 b e 1
UUPEEA R 225 R BhBERE 1, AT AN K M4 = s
VeI K (Ye et al., 2012).

F T B 170 4 3 A A R B A — S B,
PEIRA TR R H 25 & R ok 06 A R B A L B
— [P B Ak 2 U B AR IO A ) RCR (B A
2011).

ARSI S5 A T 1 B0 RN AR RO DL % R
BRI BRI A 5T T AN R 3RIBE ) 23R 4  xe ¥ e
KRR A2, I M 38 A HILEK (TOC) 7 it
AR B X7 06 A B ik A5 S TR) B, 4 o3 B 1Y
T AN BAAF T WF 58 T AN [A) A o R R B 70 i X5
VIR A RE A2, 75 21 T fol 0t A0 B o K TR 0 AL
V5 Ve K RE A B A 45

2 ##l577% (Materials and methods)

2.1 FIRERIE S AR

JRT5UEHL A AR SE T R 47 U K AL B R S i
Pl i le. 5 TR IR 5 H AR UTVE 24 h, i k% L
WG B RAFCT 4 °C AvKA & 5 R B )
TRERALPE AN T . pH 6.58, # 7K 98.6% , JEJF & 7K
F91.2%, 75 L P (SRF) 3.23x 10" s o' | B 17 )
(SS)11316.67 mg- L™, i # & PEEIF P (VSS) 7072
mg- L', B AL2E TR 4 &= (TCOD) 9206 mg- L™, LM
HR A LR (TOC) 18.39 mg- L7, iK1k 24 75 4
#(SCOD)96 mg- L™, K 18.83 mPa-s, EAITIK
FME](CST)63.3 s; B A F BT & 3.49 mg-L7';
RS R 7.07 mg- L7

FEA S 5 A M A ok
(GSOF23N1P-M8(S0) ) ; pH i1 ( PHSJ-4A) ; i Kl
JE 1 (NDJ-5S) 5 CST ) & 4% ( Triton 304M ) ; TOC-
Ve AL CHA B s S5 a] WL R TU-
1901 (dbat 7). =B R (K, FeO,,98.58%) I A

WIAE 2SR AE T A R | At Ak 2 2 5 25 43 A
4l 7).
22 Ekrk
2.2.1 K EEATEE B 200 mL i5YEE T 500 mL
TR, PR B2 B2 %8 38, 4 531 0 A6 AS [ f00 i 53 g
(2320 ,3240 4000 W+ L") Fl A [m] 4b B A 1] (O
20,40 .60 80,100,120 140,160,180 s) T 5 &4 3
K A8 AR A8 AL
222 WKAEAEBKBALE B 200 mL {5 R
L 23 A 0.,0.01.,0.05.0.1.0.2.0.3.0.4.0.5.0.6
g (SR , LA 400 1. min~ ' B 5GP R R 3 min,
60 r-min”' A5 HE HHE P Tmin 5, §#HE 20min, D)
PRUE SRR 4 48 Ak 78 40 P Lk AT 3240 WL
100 s FRip Ak 3, I 2 AN ) e R R BRI it R V5 e i
K FED.
23 AW E

FUBH R FH A 1 e = 2k i2E 47 D0 e (X)) B B 4
2010) . 28 1t (A0 22 >R FH I — B R 1 | LA LK A
HPEVEAR R T (25350655, 2004 ) 3R 1 035 2 9 )
FE R S i e ik, DL A LT B A EAR HEY)
5t (Liu et al., 2004) KiBE TOC A1 CST ¥R H ik
IS AT E .

3 R 51318 (Results and discussion)

3.1 OB TAL 72 335 R B A B 6 e
3.1.1  fUE X SV, SRF Ffk 89 % SV, SRF
HUKE B2 2R 15 Ve K PERE Y 3 AT 24845, 73 5]
FAETT VMUK b 1 B 3 TR 3538 PR AN n] g 1
(Pan et al., 2003) . 23 A [ Bl e 5% 14 Ak B8 s 75 e
(K AE R AR L2 SR AN 1a b e 7R,

M 1a. b c 7] UL Bl 85 B 340, SV, . SRF
DR B 34 52 B0 SE B AT S T i i 2 4. SV, L SRF FlI
R E BN 32 B K M BB A . 1 ] 1a b e AT L,
223 AN TR U ) 5 B T R B K P B AE X T
s e AN R R BE i kst , HAS [R) D 38 i 3 45 10 T
T2 R ) S S ()t A [). R S e R 75 YR K P
A P T INF 1] B 4. 2320 3240 ,4000 W - L™ sk it
S8 B YIS )43 3102 140 5,100 5,80 s BLI, SV,
BRI L 4% 4% 5% . SRF 55 BRI Ik 43 591 ik
1 13.62% . 18.89% . 20.43%. Kl & %5 J5 I8 43 5] ek 21>
16.57% .35.05% .36.17%.3% 5 M &% (2006 ) AIAFST
5.

15 U8 283 Y 1) T R IR v AR L 3 U B
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FA Ko 5 AW 8 3l RS , B 15 R Y Zeta HL
PN IR 10 XL SR S5, AT 75 Y8 U A
PP 18] FR) D2 0 S (0 375 908 P 0 7™ A T BE B | IR 245
/K5 EPS [ME5E T, 15 TE SRR T e B /MY
R, Tt B 22 1) 2R R ) B /K L 240 i IR 7, A

—=— 4000 W-L™!
—0— 3240 W-L!

T EL H K e, g K (2 ISR, 2013) 4R
11T 254 Gl D52 8 S P T e s, AN S04 o 8 T 48, i
S BEIR TS Y 2R AR, 5 Ve A0 I RE e 2, S B U8
RIARAR /N [R] A A 19 M P A S S i S K
FEHER , AH T K.

34

—m— 4000 W-L™!
—0— 3240 W-L!

%)
8]

99: —&— 2320 W-L-! & 2320 W-L!
- Im
2 98 o 30
St Tt
Z 97 )
79 i %28 o
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95
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20 45 4
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717k ~35)
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T 16k = F
’E E3
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£ e
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Fig.1 Effect of microwave radiation time on SV5(a), SRF(b) , viscosity(c) and on the content of TOC(d)

3.1.2 Bt TOC & &M% EMESlRTh Ay
SR BT AT AR ) F2 B R Ay, ] A I Vs U
FIE WY TOC BN 28 Ak A A8 £ 75 8 1Y g 722 82 .
Il 1d Bz, TOC {H Fifi 2 T80 i 5k ) 238 0 Ak $L A (1]
B HE TN T3S i 2R W1 08 B2 1A B Al int e IR R ik
I P 40 B B R . T R e 1 R R B T B
ST R/ INVRI AL B ] 4 4. 2320 WAL (140
s B, TOC & MJE A 18.39 mg- L™ |75 26.94
mg-L™". 3240 W-L™" 100 s i}, TOC &+ - F+5] 29.2
mg-L™". 4000 W-L™" 80 s it , TOC & 4: T3 33.87
mg- L7 Bl 8 S A AE G TOC & e h2e 1ot (1
S LT8R LU AR e S %o ¥ DR LR | i ik R M
R RE B 52 T 58 25 5%, 5 U 38 ‘B %) 10 A 2 8 A R e
L5 VeI K PERE.
3.2 BIKER B E AR BR AT VT R K M AR B

R HRE B XoF B Y% 75 8 M 7K 4 R s i 45 5L, DR

TCRB IR TS A RN B =5 75 Ve /K 14 BE A B 25 1 K i
TR 3R o g R R A B S U8 [ RE A 3240 WAL
100 s PB4 PE T AT AR B 005 Ab R 1) 75 R
IKFEHT.

B o R R B A A, V5 T A 2 AR Ak,
SRF ANIE FLAE by A B B AN 1415 e i 3k g 1 g
F845 (Luo er al., 2013) . I AR i 6 5 v 4k R 80 Ack
S A5 R L 8 v BE B B 40 W K B R] CST B R 3
fIE.CST B &4 1 4 15 e 0 18 5 2 W /K 8 48 7= A 1Y
B AT NG I R OK 53, B IRBE 2 om T
T 1], — A5 00T, CST 8/ NE R 15 e 13 g it
IKPERE AT

M2 AT LA Bl SRR e A s 3
CST FUKGBESe /Mg b T PR Re 8 T e X BTt s
I8 CST 4y 63.3 s, K 18.83 mPa-s. i BRIR AN 1Y 5
SR BE 5 Bk i T U8, T U 2R AR R T B R A /N R
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G EEURAG  RRAK T LU (Ye et al., 2012) . FEE
R ERTR BT IR S 1 K, o R R B E R #E LA
FHE RIS B 877 42 1Y Fe (OH) 3] T L BEVE T,
LURRARA BT R, BRI T 15 TR RS B, ks T35
PRy ik JEEfE (Ye et al., 2012). 24001 A 0.1767
g (LASS i, FI)) Sk it , /58 CST FIkG
FEA R R 30.9 s B 11.15 mPa- s fH 0 A & 57
HIF(0.2209 g-¢7') 15 YRIA CST UK B KM A Fr
RO Ay B FL D DAL e R R B LA R AR A, AR
Btk ERIRE TR, 15U EPS SR, 21
EPS S35 P RGP AR F15 e K.

AL 2 HRT UL 5 IR AT R PR 1 R T kR
PRI T A 380 T3 2 v K TR 8 4R Ak o0 Mt I A i T L
AIREENE I Fe(OH) AR, & RE A% 1T R -1 B 2]
TSR, AR TSR AN R E M R T
158 B LR PR RE (B0 A SR ES , 2012) . 4 mA
HoN0.1767 g+ g7 BF, SV, I #T 19 100 mL A3
86. 5 mL. AkZE N K B RFR R (170 &, SV, FRIRZZ 1S

®
LI —

ra T70
20 —o— K s
" —=—CST i
181 760
s T 55
2 i
16 450 &
- | 1, &
=L —{45
=z 14 i
—40

10

0 0.05 0.10  0.15 0.20 0.25 0.30

B (g™

0 005 010 0I5 020 025 030
HNE (e-g)

2 SERERRRINE XS K EBE R R0 (a. FRUUK A
CST,b. M SV, FIHEHEE [F 4 )

Fig.2 Effect of ferrate potassium dosage on dewaterability of sludge
(a. viscosity and CST, b. SV;, and solid content of sludge

cake)

PeF5 11 3 F R PR 15 98 i I K B2 . A 2

AT UL e [ 3 B e A R S 0 S 0 8 i 15
IMAFIER DI (0.0044 g-g7") |, RVES B R MBI G
i) 8.78% Y& N F] 8.87% , I A K i 77 i+ 1 (0. 1767
gog ) IRMEE I RIAF] 10.06%. 2475 e L4 2 ik
PR P TR, B4R PN 04 7K 43 B R s ok, DA TG 42 5
15 URRKFRRE (Ye et al., 2012).

M EERTRER NN 0.1767 g-g "I, CST FIKG
JE R EN AL, NS TRk > T 51.18% .40. 79%.
HIRIREEIIN TS BRER AP, SV, IR DF &5 7K F AT SR 4k
SEREAR , (A PR ARG . B B AS L B AR 15 e Jt
KSR PR 5 T 25 ) B e IR A s AR R = Oy
0.1767 g-g™".

3.3 KM A AR 47 41T R EPS W R

EPS & UAE WTE— 8 B A F T 0 b 7= A 19
ST, FEMAA 2 B LREREDY.
s e R EPS (515 le A LA EY 50% ~90%. 24
PR B EPS i 5 TGRS U B 1Y 80% A . R
WP SRR ZS 19 EPS X1 175 8 1Y e 46 i 7K A7 3%
2 52 (5 1E 4, 2005) .

&l 3 SR T AR RS0 S A5 1R AR
RIS ERRRH S , EPS i H BT A 2 S A2 1k
THOL E AT LU Y B e R 0 0 A it Y 3
T, N EPS HVRE A 1) B S S Bl B, 2
RN S NN 0.0442 g- g7 B, B R
FNZWE B o0 | O BRAESE 24 4.8 A5 70 5.6 £i%. 4k
SENNA R RFR BT (0.0884 g-g7') ,EPS rh Z B & i
BAn el N A = Wi RS ol 2 s T N S I o B
P UE 7 A 1 v IR FH A s Bk R A Y R S Ak
PERT LA RO IR TS Ye AN S5 7, 43 EPS, B H %
FEPER LA, F BN AR (R S s T = Bl
R G I T R A S A DL
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[=}
1
—
=]

100 o BHR 50

I Ny ]
801 40
2 6ok 1. %
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i 40 -
o | —20%\
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Fig.3 Effect of ferrate potassium dosage on EPS concentration
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E—2E 4 E AL BN W 5, 22 h TR R il 2k 5 T R
AT 2R S, EARA G gt — Ak
fifp LR R 2 R Y B0 T e 8 (22164, 2009).

4 2518 ( Conclusions)

1) Tl 5 S A 6 s ) PR ] S 3 R I K P
23203240 4000 W - L™ f i 5 5 i3 5 e It 7K 7 g
o 3 LAY R[] 43 53] 2 140 5,100 s F1 80 s. V5 Y& Y
SV, B E5E5 BI L 4% 4% 5%. SRF %3575 I8
A3 WIFEAK 13.62% .18.89% 20.43% K B 45 J5 e 431l
W 16.57% 35.05% 36.17%. S0 I ) B 3 — 8
B, V5 R MK 1 AL

2) WE A T A S Dy 24 Ak B RIS 4 1
T TOC &R b Tt 5E S TS Jent i BEAE Ut 75
e K.

3) SRR e BRI AL BREN Y5 e, REAS 3
FRE B K MEfE. 24 3240 W-L™' 100 s (Wi A0 B
KRR RNl 0.1767 g- g ' LI, Bk R
PSR B TR EEME IR Fe(OH) 4, 428 115
TR LREPERE. LLRHVS Y A9 SV, (CST K FE AR HE TS
e BIFRAR 13.5% .51.18% .40.79%. I & [H 4 Lt
S5 UERE n 14.58%.

4) SO R G v A TR B A B ED Y 15 TR R R TR
B AWK VE L AE 0.1767 g- g i kTR AR
17,3240 W-L7" 100 s Sl AL B AR, SV, FIRG BE
AR T B A A B (3240 W-L7' 100 s) i}, 4351
[A 9.90% .8.83%.

5) kR BT v AT, BB A5 VR A i 1Y
NIPEZSH , 70 EPS, JE R0 W il M A HL . 2 0%
SERARXT T HE 045 R 1R 5 3 e R R B A AL
It B R AR ER AT B N, ISR AR SR
FEELRG I, 220 5 1 U S T I AR

EEEEEN: TFL(19%67—), B HE EL T ENE
B R 4 7 e 33246 B #h 5 F AL A T 4E . E-mail - ningxunan666
@ 126.com.
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