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Abstract; Since ammonia nitrogen and organic matter release in the process of phosphorus removal in eu-
trophic water by using water treatment plant sludge (WTPS), the feasibility of preparing phosphorus removal
material by using calcined water treatment plant sludge (C-WTPS) was studied. In addition, the release of am-

monium nitrogen and organic matter of C-WTPS was investigated. and the technological parameters were opt-
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imized. The results of isothermal adsorption experiments and deionized water dipping tests showed that the op-
timum calcination parameters were calcining temperature at 400 C and calcining time with 2. 5 h in the range of
calcining temperature between 50 to 400 C and calcining time from 0.5 to 4. 0 h. Comparing with WTPS, the
phosphorus adsorption capacity of C-WTPS improved 48. 2% , the release capacities of ammonia nitrogen and
total organic carbon (TOC) of C-WTPS were reduced 79. 5% and 71. 9% respectively, and the contents of am-
monium nitrogen and organic matter of C-WTPS were reduced 80.5% and 91. 6% respectively. Therefore, it
is feasible to prepare phosphorus removal material by using C-WTPS. Calcining process not only improves the
phosphorus adsorption capacity of WTPS, but also reduces the release capacities of ammonia nitrogen and or-
ganic matter significantly.

Keywords: water treatment plant sludge; calcined modification; technological parameter; phosphorus remov-
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F 1 WTPS Ay R Ak R
Tab.1 Physicochemical properties of WTPS

I H K>/ % pH {H wEHAR)/mg « kg™! wCHHLE) /mg » kg™'  w(EH) /mg » kg™!
12 WTPS 75+2 7.06+0. 20 122.3940. 84 133.25+1. 20 1 743.93+39. 28
23 WTPS 70+3 6.9240.23 75.614+1.23 96.4240. 90 1016.67+17.86

1.2 RAWHE

L2.1 FEAMRKE MEHTKREREREN 1 meg -« L' H KH.PO, #3#, 0.1 mol « LY
HCL #l NaOH ¥ #0015 KH, PO, %9 pH ik 7. 0040, 20, &4 250 mL #EJE L EA 200 mL
KH, PO, %3 . #/m 0.5 ¢ WTPS 8 C-WTPSCHI i+t h 2.5 ¢ « L. 76 25 C.150 r » min {56 4F
IR 24 b JE O N E KA PO PR SRR B IR B 3 4P ATRE L 0 B BB i
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KFER) PO? -P,NH, -N, TOC f J5 5t ¥R B 23 31 R FHAH B6 90 43 6 06 B i L 40 TRl 70 ol B o LR e 4
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Tab. 2 Elements weight percent of WTPS and C-WTPS %
W 4 551 7(C) 7(ND 7(O) 7(AD y(Fe) 7(Ca) 7(Mg) 7(SD
1# WTPS 34.20 0.51 55.41 4.72 1. 07 0.05 0. 04 3.56
C-WTPS(200 C) 30. 97 1.21 56. 22 5. 56 1.26 0.05 0. 06 4,25
C-WTPS(400 C) 23.41 0.19 59.02 8.33 2.05 0.12 0.08 6.11
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Fig. 2 Effect of calcinating temperature on ammonia and total organic carbon release capacities of C-WTPS

& 2 B0 MBI S 50~200 C B, C-WTPS 1 44 20 s A HLER B 44 52 30 7% 0 58 hn iy #4
F BB By 200 CH, C-WTPS i1 2 2R HLEKR BRI i 149 35 3 B K (55 Tehihara 5607 [ B 5% 45 R
—HO 350 0.449,5.321 mg -+ g 1.t WTPS (& EUFLEA HLER B 43 5138 440%6,2 746 5 3 4
P EETE 200~400 CH},C-WTPS B2 A TOC Bl it 1 5 Bk D i s M Bebe it i 2 400 Clf . C-
WTPS 28 RS AT LA A R 32 38 31 F 3 IR IE C-WTPS 4 45 BRI YL R bk b
JME AR 0. 056,0. 037 mg » g ', 5 Tab.3 Ammonium nitrogen and organic matter mass ratios of

WTPS #4350 32. 4% .80. 3%. C-WTPS with different calcinating temperatures
WTPS,C-WTPS 14 & . 5 A5 WLk Y 0/C wB SR /mg « kg ' wCHPLE) /mg « kg
B EE S A RMANE R RS LY LA
. R MR L E C-WTPS EF’%,{E;*?L%H% 100 153.7+1.2 139.040.2
150 268.4+5.9 129.5+3.8
DL B L Tk 3 P, 200 364.8+3.8 110.5+3. 1
B3 ARG RILIT 2 mighie. D Ff 250 325.0+11.0 73.940.4
FIBBRIRE RN, C-WTPS B9 & & &k 300 157.0410.0 55.0+£1.6
B H A B S v BB I R S 200 C I, 350 78.5+1.0 29.74+0.5
400 28.4+2.8 10.8£2.6

C-WTPS (W S A& i £ . It WTPS
BT 198 1% s MBI o 400 CHF.C-WTPS iy 4% AR B i i b, [ WTPS Bl T 76. 8%. 45 &
BT as R al 1, WTPS F1 C-WTPS (8 A A& bl HE AR E 8. 2) BEIRE N
50~100 C il C-WTPS Hr, 45 HLJ5 5 2 Lb i 25 48008 T B 1) 38 Jon i 396 im o 33 2 R A 7K 43 2% % 3 30 WTPS
B4 JoT 2 ek 2L o ELA ML 1) 6 B AR N AR Ll LAy i i WTPS (94 HILJ5T ot & B 38 s BRI B2 o 100~400
Cy C-WTPS w45 ML 5 i B Bl 25 B e Tk B 8 i g i /> BRI R 9B iR B3 /8 1 100 C i A5 BILA i 482 2K
AT K BbE TR Dy 400 CHY, C-WTPS (47 AL i e 3k B 5 /ME He WTPS Hilis 17 91, 9%. 45
GRS I 45 R F1, WTPS, C-WTPS 9 847 HLAk Bl it 5 HA LB & LR A R IEAH R LR,
X AT RE 5 AT ML I FR 2 OB A KRR E A k.

25 L iR 400 C) C-WTPS, i W B o fe K o 24 ZUFI A HLAY B il it B 0. IR I, WTPS B e vk 1
e EBRE R EE R 400 C.
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Fig. 4 Effect of calcinating time on ammonia and total organic carbon release capacities of C-WTPS
BB B W 7E 2 h LUS S P B 221 T E . Bke 2.5 h 1Y C-WTPS 1 847 HLAk 19
B B WTPS |l 1 71. 9 %.
AR BCRE I ] C-WTPS B8 A8 R AAHLBT A B it b a6 4 Firzn. li 3R 4 Al 0 ZEMR BRI o 400
C B e B TRk 1 C-WTPS 14 4% 25 & Fil F 4 ARMEERIE C-WTPS rh s 28 2RI A HLR T 1L
AHLEFEE > B 4 h i1y C-WTPS Tab.4 Ammonium nitrogen and organic matter mass ratios of

(e 25 ARG LR R h LB 0 [ WTPS C-WTPS with different calcinating times

Sy I 97. 1% .92, 7%. fHAEKE 2.5 h i t/h w AR /mg - kg ' wHLFD /mg - ke

. e e = 0.5 61.3-0.0 33.943.7

C-WTPS 1y %% & & M A Pl T & L kb

WTPS Ml T 80. 5%.91. 6%, WTPS s 1.0 49.140.1 28.942.0
’ O 1.5 32.640.0 20.340.8

KEBF S AMA Y E B LBk 45 1 2.0 91.240.3 16.141.6

ik 2% g C-WTPS il £ e #& F1 H 2 & 2.5 14.7+0.2 8.1+1.1

AN =, WTPS Bk oo T. 24 19 i 3.0 5.340.0 6.940.7

FEABEEE TR 2.5 h. 3.5 3.740.0 7.0+£1.1

4.0 2.241.1 7.04+0.6

3 #Hit
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BEIRIE S 400 C JEEEIHEId 2.5 b 55 WTPS 41, C-WTPS A BRI B 938 K 3% 18. 2% ,C WTPS
0 54T DLRRHC RO A0 B0y 79, 596 .71, 9% . C-WITPS s e SR HLIR T HE 10 1
RAYHH 80.5%.91. 6%.
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