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Effects of CPAM on adsorption and desorption characteristics of Cd in dredged sludge
FANG Sher zhu' ,HAO Ting’, TTAN Yu?, WU Yan®
(1. Anhw Provincial Traffic N avigation Engineering Co. Ltd, Hef ei 230011, China; 2. I nstitute of
Materials Science and Chemical Engineering, T ianjin University of Science and Technology, Tianjin 300457, China)

Abstract: The effects and influencing mechanism of CPAM with different ion degrees, molecular weights, and dosages on the ad

sorption and desorption characteristics of Cd in dredged sludge were investigated. Results showed that when the initial concer

tration of Cd in dredged sludge is 0.5 Hg/ L, the Cd concentration in the supernatant fluid is less than 0.1 Hg/ L under the natur

ral sediment ation af ter the adding of CPAM, w hich is similar to that without the adding of CPAM. However, under the condition

of vacuum filiration, the concentration of Cd in the filtrate can reach 0. 35 Hg/ L, and about 64% of soluble Cd desorbs from the

sludge particles into the filtrate. The introduction of CPAM can desorb the nonspecific adsorption Cd and some specific adsorp

tion Cd in the sludge particles into the weak double electric water through the ion exchange. After the vacuum filtration, the de

sorption rate of Cd cand reach more than 60%, instead of 1% without the adding of CPAM.

Key words: dredged sludge; CPAM; Cd; adsorption and desorption
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16% ,pH i} 7. 31,

T AERIRE IR Cd i, SR FH T HCI0 7 HF Jfif
O SR e e BE (A SS) MR

F 1 H AT E A % HU R I Ve A S YR E &
T B YRR 5 A B, PR J5 25 R Muler 2 tHff H1FH 2R
Fe R (R ER AL 2 FUEE 0.1 Be/ g) o UL AT 0L, 4>
FENRT SRR e CA Vs R P A B Cd & & AE 0.5~ 6
We/ o JulE P, B, 50 i LLAR T 8 0 0. 5~ 6 Mg/ ¢ HIA
IFi) 2 5 5 e i e HEAT R

BUAN[R] Cd ¥R B U VR T T3 I 3228 15% (R K, B 10 1
250 mL MHETE IR, JFom 5 o &FHE TR P ICOH 100 mL )
Ve, 3% B 3 FTos AT I AT % Y8 A R a3 i Ak, IR R %% 1 b,
MR 24 h 5 21U Mg AT VR AR I AR R IR Cd IR EE .

1 Cd
Tab.1 The pollution data gatistics and pollution level classifiation
of Cd in dredged sludge in river and lak es across the country
Cd i/ (Pge g) AL Igeo 15 FRE
< 0.5 16 0.74 i
0.5~ 1 9 1.74 Tt
1~ 2 6 2.74 R
2~ 4 3 3.74 i
4~ 6 2 4.32 A
1.2 Rt

1.2.1 HEH%&

PRI Cd V5 Y15 R0 0. SHe/ g0 BABCHISE
I 0. 5B/ g () Cd g4It Ve Al HX 200 g (IR TE, A
2.5mL #EH 0.02 mg/mL ¥ 3CdSO,.8H,0.479 mL K i
WK, BEFE A G FE 24 h FF L BIAS Cd MRBER 0. 5Bg/ oo
[ 5 15 % (1959256 FH e

il AN Cd ¥ Y P FE IR J5 iR b, Cd 3R JZHL 0. 5
Ko/ o1 Pg/ g2 Hg/g 4 Hg/ o6 Hg/g,

1.2.2 SWFES PR

FFANIA] Cd ¥ J R B (R Y8 HEAT W AR IR AR 38, M Cd B
BEEREN G R,

I CAIREER 0.5 Bg/ g IIMYE FLHI 0 & [ % h 15%
FIYERE, 43 I 18 /> 250 mL (K4 LI, 1K kw5 1~ 18; 4%
AME TE R 2 100 mL S ECHIAF YR, 2078 CPAM 12
TR, YT, AR CPAM, 3 7wk 2 B, JF
P 1 hy §E 24 h EICIE LI R R B0 (250 B0k 10
000 t/ min) HWX Cd #SZ .

2 CPAM . .
Tab.2 Adding ways of CPAM with different ion degrees,

molecular weights, and dosages

3 CPAM
Tab.3 Adding way of CPAM
g 2 cd I,{q}g:] _ CPAM
I(Bgeg’)  BTE(%) 478/ 100 WMAR/ ppm
a 0.5 0 0 0
b 1.0 0 0 0
¢ 2.0 0 0 0
d 4.0 0 0 0
e 6.0 0 0 0
A 0.5 30 1 000 100
B 1.0 30 1 000 100
C 2.0 30 1 000 100
D 4.0 30 1 000 100
E 6.0 30 1 000 100
2
2.1 AR CdFEEEGRRY CdEEAETS

HeE

Cd V5 YIRTR( Cd WRIE ] 0.5 U/ o) 1 Cd B B K J IS
B e 25 R AR 4, T LA Cd 2R e T R 2RI 5
TR BT A, Jorh B A K BB 456 A B, LR
IR ER s 5 A, TR & B D,

4 Cd
Tab.4 The concentrations of total Cd and Cd

in different forms in dredged sludge

S Cd &/ (Mg gV ANTAH(%)
B 0.051 85
LIRS & 0.003 97 7. 66
IR S5 0.014 94 28. 81
AR AN G B FS 0.010 39 20. 04
WA KA ES 0.016 28 31.40
Bt s 0.006 27 12. 09

18 5 FIAN IR Cd ¥ YR B I e T Cd T A
AR SRS BEAFR 1- 5 G5 7 B TS e A5 TR IR 3k
SEEF AN S A R RGN 4R RS,
1 FTRLUEH, Cd WREE B AR e Cd &R &
Pt F A, B Cd 7 R AR R B DLEE A A T, TS 4k
A B, B WA BRI Cd 77 A S B AR & 2 A

Gy 1 2 3 4 5 6
BT (%) 0 10 20 30 40 50
ATHE/104 0 1000 1000 1000 1000 1000
UG ppm 0 100 100 100 100 100

Gy 7 8 9 10 11 12
BT (%) 0 30 30 30 30 30
TR0 0 700 800 900 1000 1100
SN ppm 0 100 100 100 100 100

Gy 13 14 15 16 17 18
BT (%) 0 30 30 30 30 30
4y He/ 104 1000 1000 1000 1000 1000

AR ppm 0 50 100 150 200 250

1
Fig. |

in different forms in dredged sludge

Cd

Concentration percentages of Cd
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2.2 CPAM BT E. 4T gt d Cd
FRB W 64 %ol

CPAM RIF) 85T BE 418 I N 45 0 81 4 38 v s i
Ve 5 B Cd R ) LA 5— % 7. WTLLF Y, o
CPAM 185 T S FRA AR RS cd &AM
W, 4 K23 9 Cd AW B 70 U8 IB0RE b e % W T Bk
i 5 45 2 K AL IR HLZ e H CPAM (f9 bl B ] 40,
TR LR T A L, 5N IE AL I CPAM B B TR
Feks Cd A SBURE 2 T B e B0 HL 2, (EL A WAL Cd 75
W B 7K 2R 558 WS B A £ 23 B B, A7) 7 BB Sk

5 CPAM
Tab.5 The test results for the addition of CPAM with

the same molecular weight but different ion degrees

Gii o 1 2 3 4 5 6

(b2
Cd ¥KE 0.076
/(Hge L)

0. 088 0.079  0.039 0.044 0.042

i Cd
W 0.55157 0.551 500.551 560.551 780.551 750.551 4
/(Mg §")

6 CPAM
Tab.6 The test results for the addition of CPAM with the same ion degrees but different molecular weights
Gy 7 8 9 10 11 12
IEW Cd WREE/ (Mg e L) 0.076 0. 022 0. 048 0. 041 0.039 0. 050
P Cd ik (Mg gt 0.551 57 0.550 77 0.551 73 0.551 77 0.55178 0.551 72
7 CPAM
Tab.7 The test results for the addition of CPAM with the same ion degrees and molecular weights but different dosages
iy 13 14 15 16 17 18
AW Cd W BE/ (Mg L) 0.076 0.013 0.039 0.072 0. 096 0.070
Pk CdIREE/ (Mge &) 0.55157 0.551 25 0.551 78 0.551 59 0.551 46 0.551 60
2.3 AFFHIET CPAM 3 RE) 75§42 B 09 ik &
Cd 22 09%n
SR FH 0 g K 2000 S0 kI R CPAM A G)
ANF] Cd ¥5 Y FREEHE T Cd W JSE 152 WK 8, 5K i CPAM
B2 S0 LR R YR U Cd R B L LK 2.
i 8 Fl [& 2 AT 4, % (A0 7E 208 gl T, YR Cd
R IE JLT- A8 I CPAM &, [AIAF £ tF AR, 0 SUg/ g
WEE I Cd SR PEIT 64 31%, 1 Mg/ g W BRI 2 CPAM cd

Ve CAERMEIRT 71 54%,2 Mg/ g W FHITRYE Cd & B
RT 69 64%, 4 Wg/g W LT MY Cd &7 & F KT
62 58%,6 Vg/g W E T MIAVE Cd % =MEALT 67. 18%, fif
W A 45k 609% LA L.
Ce IR 53 WK B 75 3 Ve ROORE (14 26 T8 X0 HD, 23 o, JH TR B
BUBEZ 45 & 01 5 455 J7 RAN TR, W23 D Al 4k W A 4k
8§ CPAM Cd
Tab.8 The concentrations of Cd in dredged sludge with different
pollution degrees before and after the addition of CPAM

gy GO —— fJ\PfAﬁ ——— b cd
[(Bge gty @ETE TR 1PNs /(Bge o)
(%) /10* / ppm
a 0.5 0 0 0 0.512
b 1.0 0 0 0 1.221
c 2.0 0 0 0 2.382
d 4.0 0 0 0 4.525
e 6.0 0 0 0 7.034
A 0.5 30 1 000 100 0.183
B 1.0 30 1 000 100 0.348
C 2.0 30 1 000 100 0.723
D 4.0 30 1 000 100 1. 693
E 6.0 30 1 000 100 2.309

* 206 ETERE

Fig.2 The concentrations of Cd in dredged sludge with
different pollution degrees before and after the addition of CPAM

MR o Al PRI B A A AE ORI AR PR T O
AR, EEEER D]y, XA B AT, bR
BRI S BE A A [R] AT 19 88 7 B e T PR IB R AR TR TR I
PRI 2 P2, P00 T LA B Bl T B VR B B T R,
WS B 52 B i3 R, IR BRI SR B M, R EG R AR R T A
10 5 T T, VR R D A, DATRC A SOk A2, 2R e TR
BRER R UL R BT R T PR R 3 4 MR B &
AW B AT 4> R A A2 M A P2, R & K AEER
i o A R T, J2 () e A 2 R R BT R S B S
MNSZEG 45 SR G0, AN 00 I EREE R CPAM 5 it Bk &5
FAE PR KT Cd, a4 WP J7 80, BAS 1 Reds i R IR e
R PEIR B Cd RIS 2y & PER B Cd A MR X 2 1 55
SEA K R, NI 3 W A, B BINI CF  cd> % &
FAmE PE ok, HEK T Cd (R AR I, 8 2% 28 S0 73l 8 5 R4 T 3L
MR MR, e L FE R B AL N B K2, AF
PR TURL R B () EE 4 S8 Cd AT IR R et ok, M
FHORETEE R T IREE T B (EIR YR JBOR R E o BR AL
YIRAT LAS G B FIFRB SN Cd A RS BRI R ok, 1X38 4 Cd
A e 5 i Re AL RS AL T M Cd, R T PR, B
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A& CAdIEF) T W5 T i, B i 47 726 150 LB K H i)
Cd HT-454 e im, e B2 Mg N AR Tk 32 i
Cd PRI DT R BH 7 1T o 3 B 7 e v WO 2 18], AN RE AR IR o

2.4 CPAM st Cd fER S oh 69 HLIEAT 5

PRI B 2l 2k AR b SRR (A M T, 4 A R
G2 A% 53R 34 R 1 SR R X 7 I 1) TR B, A R (IR Ve
TS RN A s, L 7 V) R B AL ) R0 T BT 4 AL i S Y
WA RIS CPAM AR B & T i 23 T 2L, F 5 e
L [a)a] U= AR R B B8, R4t X0t R el R AR L, 45
JI R, SIS IR BURL L Cd R AR SE A B TR
HE k.

VeI K IR SR TT 43 Jhg W B 7K (3R WS B 7K AN 55 IR B 7K)
AEHK. BSEIGE R4, 48 Cd EZ B e M
LRI B K e, A A TR BB K, R R R O
M)A B K, BN ZUEE] CPAM ¥ Cd MBURL % [
B BB R, AT BB N, B4R T Y RUZ 0 R E, 2
13 Zeta RV FRAS, 54N LY BRE A /K 2, B85 ik
PRALM R S HE—25 4 /N U 2 R AT Cd 3 #E H B K2

9 cd ()

Tab.9 Variation of the desorption rate of Cd with pressure ( vacuum)

cdysye AN CPAM(%) i CPAM (%)

WIEEHMS 0~ 0.07 MPa 0.01~ 0.03 MPa 0.03~ 0.07 MPa
A <1 <1 64. 31
B <1 <1 71.54
C <1 <1 69. 64
D <1 <1 62. 58
E <1 <1 67.18

ANFE 2B CPAM N XY H Cd iR ORI 52
MU 9 FroR, M A 5 CAdIFHIRE T, NN CPAM iR
FERLASSE R 0~ 0.03 M Pa 2 [0), 38 (¥4 B tKZ, T
0.03~ 0.07 M Pa Z [0 4l 38~ (A& X JZK. BHKES
Cd THANFHEFMT EEEBRD S G #( T ERD T2
%), KIE R 1 Cd DUk EXCRIZ K F Cd, T Cd Ak
KK 64 31% ; Pk, JLT A K W T, B4
Cd A7 75 55 98 W B 7K Hp B i e ks P 3 TG A Wl . AR
CPAM IRH, TEAH Rl 4 4F 7, 2 3% & Jj 5 %] 0 07 MPa
I, R BEUF Cd & 8 )L RA ARk, Cd R A TR
BN CPAM IRV 4E 0. 03~ 0. 07 MP EL%5 K J3 N, B.C Dy
E ST Cd IR WRAKIRAZE 71 54% 69 64% 62 58% -
67 18% , KEPRJE Cd M ## 3 J) %5 CPAM B AR
REEAHRANXR.

3

CPAM i i 7 A2 HeAE FAF A e MURE L 1) AR I Y
Cd A ES Gy L PE W Cd i W2 55002 KR, o AR PR AL
R PR T 0 03 MPa (95075 IR I8 i, 40 X0 = 1)
JEJE, AL AT 55 45 A K T Cd IR B A K2, AR T GA
60% AL AT CPAM [ JE ' Cd JT 2 il i el 2 A 21
1% o BRIk, X T3 G B VR W4 Ve, Cd IR W B AT b 5 2 [N
AP F A R SN & 7, ZREA KT 003

MPa [ 55 K )
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