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The efficiency of controlling the phosphorus release from the sediment using calcined
modified water purification plant sludge (C-WTPS)

LI Shuwen, ZHOU Zhenming ™ , YANG Siming, LIU Shupo, LI Fei & YUAN Baoling
(College of Civil Engineering, Huagiao University, Xiamen 361021, P.R.China)

Abstract: In this paper, the self-developed calcined water treatment plant sludge (C-WTPS) was used as an active sediment cap-
ping material for contaminated sediments. The static simulation experiment was conducted to study the effect of C-WTPS capping
intensity on controlling phosphorus release from the sediment. Changes of phosphorus contents with different forms in the C-WTPS
and sediment were analyzed, and the effect of thin-layer capping of C-WTPS on the pH, dissolved oxygen (DO) and oxidation-re-
duction potential (ORP) in overlying water was also discussed. The results showed that during a 40-day experiment, when the total
phosphorus (TP) release intensity of the sediment was 6.25-10.87 mg/(m?-d) , the TP average reduction rate of C-WTPS with
the capping intensity of 0.25, 0.50, 1.00, 1.50 and 2.00 kg/m? were 59.68% , 75.71% , 88.75% , 92.42% and 96.28% , respec-
tively. It means that C-WTPS with a capping intensity over 1.00 kg/m? could restrain over 90% TP from releasing. The phosphorus
adsorbed by C-WTPS mainly exist in the form of iron-aluminum bounded phosphorus ( NAIP ) which were included in the inorganic
phosphorus (IP) , but the forms of organic phosphorus (OP) and calcium phosphate ( AP) were less. C-WTPS promoted the mi-
gration of phosphorus which were easily released into the C-WTPS and turn it into the relatively stable phosphorus. It showed that
the using capping material C-WTPS could not only control the release of phosphorus from the sediment but also reduce the potential
risk of phosphorus release. During the process of C-WTPS capping, the pH of the overlying water began to decline at first, and
maintained to be around 7 in the end. The higher intensity of capping was used, the lower pH in the overlying water was discovered.
Although, the effect of improving the overlying water by using covering material C-WTPS in the DO and ORP were not obvious.
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Tab.1 Physical and chemical properties of sediments

DO/ ORP/ TP/ 1P/ op/ NAIP/ AP/

b Gy my (mgke) (meke)  (mgke)  (mgke)  (mgke)

BUH 6.75£0.09 0.29+0.05 -96+12 3075.13+42.83 2832.84+14.28 276.63+7.14 2187.92+19.99 549.20+7.14
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Fig.1 Changes of PO} -P and TP concentrations of overlying water in each system
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Fig.4 Changes of phosphorus content in different forms of sediment in each system
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Fig.5 Changes of pH of overlying water in each system



966 J. Lake Sci.(#3a#2) ,2019,31(4)

Yang % TR W] C-WTPS ZERLK (25 ) A B 2Bl HY \TOC 42 J B 1 A A B 3 1 By H
S Jm e TR A BT AR pH I YO ERDKIE AN T 1 mg/L AR TR, Sk
YIS AL AT B A A LR, S8 pH R

2.3.2 DO A2 ORP  7EJji} 40 d FSHAU S+, 4 R 40 EEDKH DO Al ORP 1AL I 6 .

9 450
81 =0 400} ‘g’ =0
o 1# M o 1#
7+ gl a0t 350 2* N
6k ;! v 3" li W v 3"
= o 4 5 300- ;? o 4
W Sk 25" g g 2 x 5"
g 4 E 250
ST i
2 5l S 200} Moy ﬂ%ﬂ
Al Yo
- g PVEET s P IS 100 .
O CL 1 1 1 I 1 i 1 1 1 50 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
i a)/d i1 /d

Kl 6 # 258 LK DO W EEA ORP 7284k

Fig.6 Changes of DO concentrations and ORP of overlying water in each system
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