% 44 K5 3 T RE5 xR ¥E IR FROP RO Vol. 44 No. 3
2022 % 6 A Journal of Civil and Environmental Engineering Jun. 2022

DOI: 10. 11835/j. issn. 2096-6717. 2020. 165

OE=2m N

B8R PR R T8 S0 15 08 B 800 B M gy B

KA ATEHR  ZRF AKKREH

(1. AT Rk K5 AR5, FR M 45000252, 7T @y 8 #/0 A A 2R3 B B, #5910 450007)

W E.BIRRBANTRAPEH T A ERBCEAN SR FRAREG Y a, RRN X HEATH .
a4 b Brfe e E 5 AT O ik R AEF & AR BOM A A e T AL T R 6 RAL A Fe UL LE M AR BB AR B
PR AR5 R TR R AL, R R K E T S AR BT mfe kb ey K, 5
R KERGR Y ;BB ST o ELEBR TR T EABT TAL A, HUWREE
B BOME A B RGBS R BOE A A P 8 SIO A AL Oy & EWEEH T 5 5 R P 6 K Z A RILR
Ly A R KA B BR AT B IR A 45 LG Sk K& EJ K AL A 45 K, KT R P 8 AR & Bl BT AL
AHANT R A IV, R TR TR R EMIR R AL TR FE B IR R — AN EIR, A8 T
TR B — FTRAH A,

BT . 7 R T T A VLIRS ; BOME AR

FE S HES X705 XEkFRE A NEHRS:2096-6717(2022)03-0177-09

Effect and microscopic analysis on drying municipal sludge
with slag-based modified material
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Abstract: The effect and mechanism of municipal sludge drying with slag-based modified material were
revealed by the study of moisture content at different contents of modified material and curing times. The
hydration products and microstructure of slag-based modified material and the dried sludge were
characterized by using X-ray diffraction analysis, scanning electron microscopy and thermogravimetric
analysis. The results showed that the moisture content of dried sludge reduced gradually with the contents
of modified material and curing age. The drying effect of slag-based modified material on sludge was better
than that of quick lime at the same conditions. Microscopic experimental results indicated that insoluble

calcium silicate hydrate gels and ettringite crystal were formed during the hydration process of slag-based
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modified materials at alkaline conation, transforming a lot of free water into crystalline water in order to

reduce moisture content of sludge.

Meanwhile, these hydration products filled the pores of sludge,

inducing to a thorough from loose agglomerate structure system of original sludge to a firmly bonded

structure with different phases. It is helpful to the further resource utilization of sludge.
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Bl 2235 /K - 1 2 155 AR Ak 10 A ThE 2 R
5 K HE R 54k BT, V5K AL B & =4 —5
VLBl Z 30 . 38 T V5 K b 3 2R sk vk 4 L LA
IKARFRHE BTG AN & A AR R R AR 2
FrAMEE MG YW 5 2 Fpi5 e, i HLH S oK
ik 80 Y0 22 A7 - MRS TGk AL B BRI L it K A YS
b E S 7 N | g L D A L 7w AN/ NNy N W
PP M) kIR R B RE KRR
40 6 ~50 Vo I A REAEHEA T A0 BRI T, BT LA 38T 5 e
PR T A A A B A 1 S

HAT. 5 Tk 225G AR T 1k
AW AL S TCHL BT 4 R o, TEALE R
TAH R AR K JE SR EER B, 22 3 A1 2 U
TREMIFFE SR . SEEF R A T
AR} s FA™ i S [ ARt s e E AT [ Ak
PR FF R T O - A TS R A TR I i g
58, TEHEEVHIE LB 7E CaO/ {5 K 0~20 g/
kg B, 350 CaO BEA R 275 U6 TR L2, 1 CaO
AT AP 5 AP D L B S R L B 4 ) ) A 2
EE R TR N R, Lim U RHA
TR EE A R T BT YR R AT T AL AL B, K BR
I A AT B 5 e A A e B R SRR L 15 TR AR
[ A i e R G A R AT o . ik A AR K
e JERF A SR RG TR AT T o & BB S Y
TSR EL 1 Bk N 22, 08% ~150. 48% , 15 R 4
TR I R S SR 4 2 B B MR W AT
Singh S5 R KR B IK SRS R A
e ipi5 I8, BIFSE 2 B AR Vs I B Tk e
WL HEAT 5 DT 035 [ A 5 R . EL 7 0 M 5 A e
FHF5 8 AR, A7 78 0 W T R L [T R H R A

BAR R S i i A ST S5 R R 5 R P 4
& A A HILAY ekt i RIS B A R K Ak S A AN
S, e E R R T SRR e AR RUR

U, FACA R AL B T L, R T R X5 U
4 S B AR AR A b B AR Y SR A A A

TGl gt T10 5 REs i — 2 0 AL A F A 2 A
Pei5 RN AR A AR . i — R A AR s A
TEVE B B AR 25 A 4R, (0 LTS M T AR 1S Y 1 4%
R AR A R . QAR BEREF I 45 Tolk B
PSR T V5 e L BERE AR5 U 3 7K 2, N RE ek A8 15 e
ZUREEH L [ 5 22 R SRS 40 E S e R Ll
A 1508 B P A 5 5 28 AR B U] RO
A3 h HRUK UG SR R g SR LA, Tz A
VI o N P L v/ SN ] A= o A
(USRS 15y p S R i T

R T SIS R 5 Tl Y B R B R AL
FU S SEBL ABR IR IR 1Y B » SR 3 Ry 6 2 5}
il 25 B AL AR Xk T VS e kAT Ak TR RIS e
TR ST, IR X S48 H i 8: . TG-DTG
ZEMR T B 15 e  eloPE R KTk 15 Y 2471 ik 4
BT A i i e ) A 30 T 95 908 Ak D T 1) IO FH 4
BEAHE
1 X
1.1 e

TR AT 8 A IR RSN T T K A B AL
K G R T AE 06 5 U8  FF i 2 K R A S R I
WEPE, 1SR pH AN 7. 1540, 45, HIK R H
79. 64 % A ML B K 45. 65 % HiAk 2 1o 43 B
W1,

F 1 FiRMEER R E R S

Table 1 Chemical compositions of sludge and raw materials
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it 41.23 13. 54 1.89 6. 85 29. 14 1.09 0.81
kL 21.48 4.72 1.12 3.70 56. 62 0.54 1. 00
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Fig. 1 Effect of modified material on water content

of dried sludge
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Fig. 3 XRD pattern of hydrated slag-based modified material
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Fig. 6 SEM images of hydrated slag-based modified materials
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Fig.7 SEM images of dried sludge
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