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Manufacturing aggregates by sintering chemical industrial dewatering sludge
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ABSTRACT Complex chemical industrial dewatering sludge, clay and adherent were chosen as the initial components for preparing
raw aggregates of 3 6mm in diameter used in wastewater treatment by drying: preheating: and firing processes- The effects of ad-
herent quantity, sludgeto-clay ratio, preheating time and firing temperature on the performance of finished products were analyzed by
measuring the bulk density, apparent density, specific surface area, crushing strength and wear rate- The optimal ratios of the com~
ponents and the appropriate process were obtained as follows: adherent quantity 5%. sludgetoclay ratio 46, preheating at 400 T
for 30min. and firing temperature 1140 C according to the principles for making aggregates and the results of the orthogonal design
method - The microstructures and characters of aggregates at different firing temperatures were observed by scanning electronic micro-
scope -
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Table 1 Chemical composition of materials

JRES B Y Pk
SR o
$i02 AL:03 Fe:03 Ca0 MgO K20+ Naz0 B/%
W Ti5 R 30.18 14.76 9.05 5.42 1.81 2.96 34.75
Wi 1 62.21 20.60 2.82 2.2 3.42 0.74 7.150

(2) FER A S3000N A3 H 48 (SEM) .
HY920YC J7REABHAIRAL SRIX 413 mifi e
HFHA  Y80ZA J\IEAEHLFE AN ST A409 2T 4h#hEE 73
HrX-

1.2 LEHE

TR BRI A R BidE ok T
TR B BT A - BEPRL Y P BE I A 4 A
W R B | LR T AR | (T e 0 B I P R 5
Al VR | Ay B AR o 5 ) RV EOR P LR A
JE7K Y5 8 Bl ) A - 4 TR A Rk I BORL AR R 3~
6 mm (il AR ER . J 4R 20 105 C LR N T8 20
1~2h, Ff N\ m i Ry A 22 400~550°C, B
)24y 20~50 min, 225 2 h, T HE 2 6 be i
Ji 1100~1200°C, 4i4F 10 min, HA 8] B FF 5 5T
JUK A0 - bedfil ot B2 DR 29 5 h, a] i
1RERTE PR IERL -

2 EH IZRTAREER

B 77 R R 214 B8 Riley F1 Wilson 42 Al 1E
Bl I KRR AL 2 4B HE AT Y H Y B
Si02,53%~79%; Al203, 1226~ 26 % ; & Ak s %1
E (CaO + MgO + Fe203 T Naz0 T K20)» 8% ~
24%. Wt B A A REW SR (L TS
RATE LRGP - B AL 175 U R - 43 31 )k
RifR N 3~6 mm B HERIER, Zead bethl S FE )
A5 Ve A BRI 4 I 2 Rk, BB
JHCAE + R A RS 1) R 2 T B R | €8, R AR SRS
WABA LA SR EE R — 1 R TCiE B

A A BER A MERL . AR E P S BT S R BA
B R RE L 1Y ORI 22 4 4 ) 695 R
Bt 238 357 456 55 g LLHl. BN T 5%
A s L, 70 A ORRHBR 28T« 64 0 B T4 i) 7%
TR R4 372 1100, 1150 J% 1200°C #if7
eI ST. YIS EH L 1200 °C el 6 RRoRS 25 ik
e RRESTF. BRI G, T SCELR AL TS
VR AE R 0] S0 -t A K A 5 B
SRy RERL. T RE WA & B TR 7E AT
HrH . FEHE T L RILA.

()RR BE K A= U e B SO oK , OB
VERE R 12 R R 36 FE RIS BN DS
H ST BRI PR SR

(2) KT MFRIAS BT — M Bk
FrehB ek 4%~ 13%, HHUR & 2% ~5%.
R SRR R E F R R AR
FAHUTRRL, B T AL E T SO sk
JEE). Ay s Ve o WU AR A R R K
R R VERTHERG 70 TS R T RE £ PR AL T35 U8
BB IRS-

(3) A g . Bt Bk Wl B I 6 L A
BIAN LA S, — B BRTE R MK L T RERS 2 i
BRI TT I 7 2 5 R N 77 J2 5 2,
PR YR A R B R A S A SR I
SERL R A SR SR I B PR COe A
CO. AR E — & v IR . 22 B0 WL B it
TR A D AR

(D)L TI5 IR A Bk BeEs . B Py S B A WL
B AT — 5 B AR SO6 e o bl i



. 1092 . i+ =

B R X % % #

£30%F

P REARE A R - ARYEAE 75 1 Fah 9 At 2 4 B 2
KKF AL LTI Al0s & B HKAIE Al0s &
Bt A MR STk A R 1 i BR K20
NazO & &I, K20 Na20 fiik 1 48 & R IF1H B
WERIU), & B, A AR R BB A R — 2 A
JE TR AR AA s oAt Bl 3 ERAE ] AR A2 1) FE

- BTLL SR T B A b A MR 7= i b R v
BB BB

BT RBRA TR B TS50 R4 L
R S By 2 SR 35 IR 2 0 R L 2
Lio(4°) IE20 7 ZeHESZ8s . FCIR 2 RUKE B HES 1500
TR A PERE TINS5 5 3% 2.

2 AL TIE VAL IE A B R A YRR I 4 R

Table 2 Orthogonal experiments and results for aggregates " properties
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:z A B C D E HEBUEE/ RWEE LEREH OB BUERE/
WIALKR/ %0 JsRHEBIEL BN /min TR E/C geskiRE/C (g ) (g «em *) (m’ -971) /% MPa
1 10 2:8 20 400 1100 0.91 1.67 5.70 4.48 4.21
2 10 3:7 30 450 1140 0.62 1.00 7.67 4.08 6.42
3 10 4:6 40 500 1160 0.63 1.30 7.42 4.75 3.88
4 10 55 50 550 1180 0.86 1.12 5.93 4.49 2.98
5 7.5 2:8 30 500 1180 0.99 1.45 5.33 1.60 5.65
6 7.5 3:7 20 550 1160 0.86 1.55 5.98 3.11 5.73
7 7.5 4:6 50 400 1140 0.82 1.32 6.15 4.42 4.90
8 7.5 5:5 40 450 1100 0.66 1.36 5.78 50.74 3.26
9 5.0 2:8 40 550 1140 0.87 1.46 5.959 1.39 6.77
10 5.0 3:7 50 500 1100 1.02 1.67 4.02 3.92 4.61
11 5.0 4:6 20 450 1180 0.99 1.74 5.15 3.87 4.65
12 5.0 5:5 30 400 1160 0.72 1.20 6.22 3.76 5.80
13 2.5 2:8 50 450 1160 1.07 1.75 4.22 1.41 4.78
14 2.5 3:7 40 400 1180 1.02 1.77 4.22 1.20 4.12
15 2.5 4:6 30 550 1100 0.85 1.55 5.24 4.66 4.84
16 2.5 5:5 20 500 1140 0.68 1.20 6.55 4.58 4.68
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Fig-1 Thermal gravimetric analysis curves for aggregates
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Fig-2 Images of the exterior, interior and finished product of aggregates: (a) SEM image of the exterior fired at 1140°C: (b) SEM image of the

interior fired at 1140°C; (¢) SEM image of the interior fired at 1180 T () image of finished aggregates
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Table 3 Optimum properties of aggregates
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VR Rk 0.87 1.51 5.37 1.21 42.41 0.1 5.78
ke 0.7~0.9 1.4~1.8 >4 <3 =42 <0.1 —
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