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Study on regulation of sewage sludge water content by water retaining agent at the initial stage of composting

LI Yu-he!, HU Wei', QIN Duan—duan’, FANG Yu—jing', WANG Xiao-bing'?, WANG Xiao—zhi'%, FENG Ke'?*"

(1. Jiangsu Service Center for Agricultural Environment Security, Yangzhou 225127, China; 2.Jiangsu Collaborative Innovation Center for
Solid Organic Waste Resource Utilization, Nanjing 210095, China )

Abstract : The high water content of sewage sludge could compromise temperature increases during the fermentation process, which is an ob—
stacle for its recycling use. Water retaining agent(WRA ) is a new type of functional polymer material, which could absorb up to a thousand
times its own weight in water. In the present study, polyacrylamide, which can absorb as much as 75.3 times its own weight of water in the
sewage sludge, was used as a common WRA to adjust the initial moisture content of compost piles. To implement the experiment, first,
sewage sludge and sawdust were mixed to achieve a carbon(C) to nitrogen(N ) ratio of 16:1. WRA was then mixed with compound feedstock
at 0.614%, 0.456%, 0.423%, 0.377%, and 0% on a weight basis. In this way, the initial compost pile water contents of 46%, 54%, 56%,
58% and 68%were obtained, respectively. In the composting process, the parameters measured include temperature, pH, electrical conduc—
tivity (EC ), maturity index (GI) and contents of organic matter, total nitrogen (TN ), ammonium-N(NH} =N ), nitrate—N (NO3;-N) of the
compost piles. The results showed that a suitable moisture condition for the aerobic fermentation of sewage sludge could be created using
WRA in the composting. The most appropriate initial moisture content was 54% for optimum compositing, which promoted a temperature in—
crease and the transformation of nutrients during fermentation, and facilitated the formation of good physical and chemical properties of
products. Thus, for specific feedstock with known C/N ratios, the required dose of WRA could be calculated to obtain optimum theoretical
moisture contents for the subsequent fermentation process.
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Table 1 Basic properties of raw materials
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Table 2 Adjustment of theoretical moisture content of

mixed raw materials

b3 PRI HS I/ % TR ORI 5 K%
A 0.614 46
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C 0.423 56
D 0.377 58
E 0 68
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Figure 1 Changes of temperature during the composting process
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Figure 2 Changes of the pH during the composting process
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Figure 3 Changes of the EC during the composting process
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composting process
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composting process
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Figure 6 Changes of the NHi=N during the composting process
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ity A B C D E
it T B hBHE hREE W
FIk REIE] GARIST BAAYSST BRAARSST RRERIR

It B f G pr pr J
KA # & 0 # ki
>50 CHffa)/d 0 5 0 0 0
S HImg-kg! 280 308 428 339 257
pH {i 5.7 6.8 7.2 6.6 6.4
EC {ti/mS-em™ 436  2.66 247 4.01 375
RAEFEU% 766 88.6 82.8 80.90 78.8

TE A HUIESRHE : >50 CHII RIZER =5 d; A5 R <400 mg-kg s EC
fE<4.3 mS-em™; K ZFHRE=50%; pH 5.5~8.5; & 2455 =80%"9,

3 g

Xt P A K o (R AR A G , AT HAS
[l /K 73 Ak BRAE S HE A R v A K S AR 2 7
Wy PSR A A5 S A DRI I A W . Herp R
FR 1 e T S 1478 T i R S I R AT A T 7 v )
TR DI Sl DU ILYI RS R s

MAIKI LS R, IR BB /K &5 58 S4% 4L
HH BB e it B A I ) e 1, LR B A L iy
Frgemf At <, BERHIZ A BRI 5 K S il B A= )
5 3l , B S8 b5 LA, AL B BRAEL Y 5 T80
A I Z SRR AL B A (46% ) 1 HERE 4] ]
Tl e, i BE 1K 1) 04 e v i B UL A M1 5 A AR I
KA R E 55K e m (68% ) , FRRFE Y T BEE:
FLAR . X A5 RUEH , i A o B R SR 5 KR
HRBRA T RS 8l

S BACRE . HENCHTIALRE B AA PLBT &
A ST i R bR, BRI R f o, Ul AR B
B &K R ERIE S YIBU 7iff  ALBE A B9 HLST R
AR, HUO 5K R d i A AL B B i85 R 5l
JEE BRI 45 SRR — 3, B0k 1 R s A K
HRIPAR T AR % . AEHERE R R, &4 B
ARSI LIS TR AT 12 d 3945
HEAAR A LR it i 2 A A KBS A
it BV R i AR R R A LA DT T —
5y 3 A MRS A , B A TS 5 — R Ar AR Y
FERAE RN = JEAHARAE P A s sl b 1 #5505 Y
S JOML ST T B (4 T S 8 v SR B R A TR I A
PLR - 76 & BRI, A0 T B 3 (A 285 2R 0 VR JE o
(& 6) , [ERE)S R RIRARAL ZIF A Z (18 7) B
RRIERF I (ES), BEBTIZAL B REAT F) T 46
SEATRA LR R, AT R R s A R,
L IRAT TEZ R E SR A H A SRR R ER &
KA, AL A B 2 R R B AR (181 6) (AL
SRR A 2 deims (18 7)), 7 ) 4 BAL AR XA
(& 5), ULIIFEARIE  (BHK 2 5 A B E 0T HRK 2075
e, W B S R R A (B B S R R B
A S R R A, DL A BRI 1 o A
Rt dits (AZMIHIR 2 s A0 B C L5 RS540 BE B £
Mo Al W AR T A S KR BEA A T4
WA PLAERIE 1L, AR TR A R A A R

A A MERL R R 00 BT SR R R NE S R
FEYIR R R DU Y AR RS R B ) R e

RO R S4% M0 BE B, FHLUCRFIE 5K

569 AL C., K AT C A I TIE 52 ) R R NE e 3%
IKFRIAL T 50%~60% 2 18] I HT A FIBFSE 4518 itk
A LAIESE i B AR Al T i . RIVERS E J5UR}
FUAHA R UL IS ARE PR T A PR K SRR 15 T P Y
W KAB AR AR R B B A BRAE B /K 3R REES N A4 £
KGR, MITERE Ik 22 (4 7 23 A i 2 DR R0 i



R, 5 AU 1575 08 & Bk S OB 5E 2533

B U K o P S 5 TR A I, A Al fge DR
TG VR KR 1 20 T R P 4 ) R AR AN A 2
A, EBCER ORI 75 TR HENE & fh K 05
I, K RS KR ELE S4% FE 4

4 Hig

(I TSR AGR IR A5 T5 P AL A f 7K o375
e A A ME AL i R AT A T Y

(2) T8 B A E AR HEAR S K3 ) T15 TR AL
BT R AR A , A0S it B A5 UL AL R 234
PRA R o

()R PRAGRIAE TS Ve P A KA 305 U8 S5
BHIECEE , AT A BB 5 K A Pl 5 A8
AIPRAKGR B . ARIEAC IS 25 5L, g AR TR AR A
TG TR HENE A IR K o3, K BIE B K R BOETE 54% 4
fie

SE k-

B &2 UL &BY, & K55 W5 Ve IO LAUR &
Bt ATl hE 4K HEK, 2014, 30(9):134-137.
WEI Hong, LI Yan, GAO Xian—-biao, et al. Efficiency and cost—benefit
analysis of aerobic composting using different wastes and bioleaching
sludge[J]. China Water & Wastewater, 2014, 30(9):134-137.

(2] BRLLE, T AL sKARAR, 25, ANIRIAEARE R IC HEXT AR 15 15 Y8 S HESCR
rysZm[J]. gk HEK, 2015, 31(19):72-74.
XUE Hong-bo, DING Jing, ZHANG Sheng-hua, et al. Influence of dif-
ferent additives and their ratios on aerobic composting of sewage
sludge[J]. China Water & Wastewater, 2015,31(19).72-74.

[31% 4, BRIRDGR. MR XA B ST 2], 2R 25274k, 2004, 24
(11):2656-2663.
LUO Wei, CHEN Tong-bin. Effects of moisture content of compost on
its physical and chemical properties|J]. Acta Ecologica Sinica, 2004, 24
(11):2656-2663.

(4] Ak, B F5IH, W 7iorE. b B 5 PR K R X 4/ 32 A KRR K
FIR BRI BT AE 254, 2011, 22(1):86-92.
WU Ji-cheng, GUAN Xiu—juan, YANG Yong-hui. Effects of ground
and water—retaining agent on winter wheat growth and precipition uti—
lization[J]. Journal of Applied Ecology, 2011, 22(1):86-92.

(5] Wi, EF506, B IR, 55, BRKGRIMOK . K B NERRE AT D).
I AAgll K 2F244], 2016, 47(5) :696-700.
YANG Jing—jing, WANG Xiu—feng, WEI Min, et al. Study on character—
istics of absorption, release and fertilizer absorption of water retaining a—
gent|]]. Journal of Shandong A gricultural University, 2016, 47(5) :696—
700.

(6] L &k, 25Kk B, AR RIS, 25, CROKFRIAO 0 FF 52 AR 5 i 221D,
TR Al B2, 2012(12) : 76-79.
YOU Jing, LI Yong-sheng, ZHU Guo—-peng, et al. Research and appli—

cation status and development of super absorbent polymers in agricul—-

ture[J]. Guangdong A gricultural Sciences, 2012(12):76-79.

(7] AR, B, 2K M, S5 DRoKGR 5 U A AE T 52 K55 K DRAE

BT A AR RRF, 2011, 44(19) : 4015-4021.
GOU Chun-lin, WANG Xin-ai, LI Yong—sheng, et al. Interaction be—
tween water retaining agent and nitrogen fertilizers and the effect of wa—
ter and fertilizer conservation[J]. Scientia A griculiura Sinica, 2011, 44
(19):4015-4021.

[8] He X S, Liao Z W, Huang P Z, et al. Characteristics and performance of
novel water—absorbent slow release nitrogen fertilizers[J]. A gricultur-
al Sciences in China, 2007, 6(3):338-346.

(9] M2, B0, EHE, 55, WK MR B 6L IR 3R i S5 A RHAE K

e ERENEREL]. h RO, 2007, 40(7 ) - 1447-1455.
DU Jian—jun, LIAO Zong—wen, WANG Xin-ai, et al. Structure and nu—
trient controlled/slow release characteristics of super absorbent polymer
coated urea[J]. Agricultural Sciences in China, 2007, 40(7).1447 -
1455.

[10] HH-HFS. Ah27 PRk IR 338K 70 K Wy B A 8O0 D). A7
PR R R, 2014:4-6.

RAN Yan-ling. Effects of super absorbent polymers on soil water mois—
ture and physical properties|D]. Yangling : Northwest A&F University,
2014 .4-6.

(11 3 53R, r/MEE, T2R B, 55 PRk FIFELO A 7= vh i 5 K S
] TR XA 5T, 2003, 21(3):11-14.

HUANG Zhan-bin, XIN Xiao—gui, NING Rong—chang, et al. The ap—
plication and development trend of aquasorb in agricultural production
[J]. Agricultural Research in the Arid Areas,2003,21(3):11-14.

[12] skt 2 8, BREAR AR, S5, SR DN Jm Tk g ik 1) A 5 e 0. TS
HHFREE -, 2008, 18(2):41-45.

ZHANG Xue-jia, JI Wei, KANG Zhi—jun, et al. Research progress of
polyacrylamide degradation[]J]. Environmental Protection of Oil & Gas
Fields, 2008, 18(2):41-45.

[13] IhE)F, 2R, 12T, 55 USINASIR] Lo A T ORREFF X 2 i T3k

U 2ok 7 R 114 45 ) 2 B % LT A G R R i S A ). S i
55635341, 2014, 34(9) : 2413-2418.
SUN Xiang—ping, LI Guo—xue, XIAO Ai-ping, et al. Analysis on the
impact of composting with different proportions of corn stalks and pig
manure on humic acid fractions and IR spectral feature[J]. Spectroscopy
and Spectral Analysis, 2014, 34(9):2413-2418.

[14] Zhang X, Zhong Y H, Yang S D, et al. Diversity and dynamics of the
microbial community on decomposing wheat straw during mushroom
compost production[]J]. Bioresource Technology, 2014, 170:183-190.

[15] REE, GP44F, B {2 LIgh i AR 20 Vo B0 1 88 Tl Vs e AT
RORBFEL)). BiTAO244], 2015, 27(12):2171-2176.

WU Zhen-zhen, SHU Zeng—-nian, HUANG Jian. Effect of mushroom
residue and pig manure as conditioner on aerobic composting of sewage
sludge[J]. Acta A griculturae Zhejiangensis, 2015,27(12):2171-2176.

[16] iX—%F. 15 YR AL T 205X R R R B2 I B 5 [D]. 7K
% MR Tl R, 2016 5-6.

WU Yi-qi. Study of effect processing condition on nitrogen loss during
aerobic composting of sewage sludge[D]. Harbin: Harbin Institute of

Technology, 2016:5-6.



2534 A INER 2R EIRE S
(171 FBEAE, = 22, BRIEDR, 5. SRt R h R E R A SRR [20] rfrdie A BRAEAITE RO FAS. NY 525—2012 A HUIERHS]. dbnt: A E A

B S IHFET]. A 7KK, 2000, 25(11):121-124. A i, 2012

ZHENG Guo-di, GAO Ding, CHEN Tong-bin, et al. Changes of nitro— Ministry of Agriculture of PRC. NY 525—2012 Organic fertilizer|[S].

gen loss and ammonia emission during composting of municipal sludge Beijing: China Agriculture Press, 2012.

and their control[J]. China Water & Wastewater, 2009, 25(11):121- 211 % EE, F i sh, BR 35, S5 BRURE B 500 X2 TUROHE AR AR A R

124. FeOM R IR 4l TR, 2016, 32(37F) 2):254-258.
(18] H 47, MW Z%, 5K243C, 4. 51 5i5 TR IR -G LT 5T ). KiE CHANG Rui-xue, GAN Jing—jing, CHEN Qing, et al. Effect of carbon

[ K244, 2003, 43(6) : 753-758. resources conditioner on composting process and carbon and nitrogen

TIAN Yang, LIU Li—fen, ZHANG Xing—wen, et al. Study of co—com— loss during composting of cucumber stalk[J]. Transactions of the Chi—

posting of sewage sludge and straw biomass[J]. Journal of Dalian Uni- nese Society of Agricultural Engineering, 2016, 32(Suppl 2) :254-258.

versity of Technology, 2003, 43(6) :753-758. (22148 &, BT, RITIe, 55 428 SRR A R H A M T AR
[19] Frde A RILAIE TLAERR. GB 7957—1987 208 % fk T AEARHELS]. fE] Tk IR S BEK, 2013, 44(2) - 83-85, 89.

dbat . EBRUE R, 1988. ZHENG Xi, JI Fu—yuan, WU Qiao—long, et al. Conversion of physical

Ministry of Health of the People’s Republic of China. GB 7957—1987 and chemical characteristics of a mixture of dairy manure and rice

Sanitary Standard for the Non—hazardous Treatment of Night Soil [S]. straw during composting process|J]. Indusirial Water & Wastewater,

Beijing: China Standards Press, 1988. 2013, 44(2):83-85, 89.



