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Table 1 Composition of major elements

JE ALO, Ca0o Fe, 0, MgO MnO SO, Sio, K,0 Na,O LOI
HL AT S 12.39 5.12 4.82 2.38 3.07 19.86 47.48 2.66 1.19 23.23
WE 12.22 2.83 3.75 143 5.56 7.13 57.30 2.67 1.90 10.52
FIRA 0.093 54.53 0.095 0.419 0.030 0.067 0.309 0.011 0.054 43.04
K 33.54 5.13 4.86 0.76 0.041 0.447 50.21 0.730 0.245 3.58
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Fig.1 SEM of electrolytic manganese residue
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Fig.2 Results of thermogravimetric analysis of electrolytic
manganese residue
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Table 2 Ratio of raw materials

s H AR I UEs) KA Bk
1 7 1 1 1
2 6 2 1 1
3 6 1 2 1
4 5 3 1 1
5 5 2 2 1
6 4 4 1 1
7 4 1 4 1
8 4 2 3 1
9 4 3 2 1
10 7 L5 0 1.5
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Table 3  Effect of different raw material ratio on strength of
roasted briquet

B TR L X%%i% R loe it FE

F5 wmem gon mn p T R
1 7 1 1 1 21.06 26.27
2 6 2 1 1 28.84 23.96
3 6 1 2 1 27.79 21.67
4 5 3 1 1 40.25 22.21
5 5 2 2 1 29.08 21.68
6 4 4 1 1 37.03 20.73
7 4 1 4 1 8.21 26.47
8 4 2 3 1 16.66 24.08
9 4 3 2 1 32.27 21.27
10 7 1.5 0 1.5 14.42 27.60
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Fig.3 Effect of electrolytic manganese residuedosage on the
compressive strength of roasted briquet
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Fig.4 Relationship between the dosage of electrolytic
manganese slag and the weight loss ratio of roasted briquet
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Table 4 Test results of leaching toxicity of sintered briquet with different raw material ratio

FFs Al i H % g 23 K i B ki il BB mE SO~
0 0.1151 0.0019 1.2574 0.0483 0.0645 0.1676 0.0002 1439.363 1 0.7133 0.0058 0.1303 0.7303 <0.02 613.2 10280
1 0.0581 0.0003 0.0026 0.0014 0.0005 0.2878 0.0014 03146 0.0641 0.0036 0.0120 0.0479 0.05 0.05 1250
2 0.0297 0.0004 0.0024 0.0018 0.0004 0.2615 0.0013 0.0162 0.0463 0.0006 0.0109 0.0650 0.04 <0.02 1282
3 0.0027 0.0002 0.0025 0.0133 0.0013 0.2529 0.0009 0.0041 0.0505 0.001 0 0.0080 0.026 5 <<0.02 <0.02 1372
4 0.0268 0.0005 0.0024 0.0032 0.0041 0.2285 0.0012 0.0074 0.0533 0.0017 0.0069 0.0882 <<0.02 <0.02 1156
5 0.0024 0.0003 0.0026 0.0142 0.0056 0.2252 0.0009 0.0001 0.0501 0.0018 0.006 6 0.0276 <<0.02 0.221 1200
6 0.0190 0.0004 0.0023 0.0049 0.0024 0.2017 0.0012 0.0063 0.047 8 0.001 1 0.0089 0.3143 <<0.02 <0.02 1180
7 0.0003 0.0002 0.0051 0.1815 0.0163 0.5135 0.0001 0.0009 0.1405 0.0099 0.0609 0.0194 <<0.02 0.12 936
8 0.0003 0.0003 0.0051 0.1289 0.0207 0.4876 0.0001 0.0201 0.1302 0.0092 0.0272 0.026 7 <0.02 0.06 1232
9 0.0024 0.0004 0.0027 0.0212 0.0014 0.2171 0.0010 0.0066 0.0484 0.0006 0.0100 0.1063 <<0.02 0.06 1326
10 0.4587 0.0008 0.0044 0.0011 0.0121 0.1229 0.0008 5.5959 0.0374 0.0033 0.0029 0.0620 <<0.02 0.06 956
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Table 5 Starting temperature of solid phase reaction

R I AH S F=) FF4R R NI 5/ C
2Ca0+8i0, 2Ca0-SiO, 500, 510, 690
2MgO+SiO, 2MgO-SiO, 680
Si0,+Fe,0, Fe,0,7ESIO, i [E V4 14 575
MgO+Fe,0, MgO-Fe,0, 600

XFBC B N H R RV LR A K A R
K=6:2:1:1 FIBIHGHATIRGR IR R . TG IR
By BIAE 300, 500, 700 °C K F# 30 min, 4k
ZEFE 1000 'C FR5EE 120 min. SZ6 45 B LK 5.

357 vz fuE

30

251

20

ISt

P 38 /MPa

10

5 -

400 500 600
TR/ C

0 77
200 300

700

800

Bl 5 PR X RERIE SRR 32 E B9S2

Fig.5 Effect of preheating temperature on compressive

strength of roasted briquet

S oA, MPGEE A 500 °C B, Rrke
Huod G, 2% 0 BUHGE B o sl (R A R T



c 62 . e =il

2025 4

RERE BRI o AR K, 78 TR B 8] 4k 5
W 2 8 JE 32 A B AR RONE, S RETE B AR i 42
Mr CEBEFD , e 5 R RN T 75 T R AR
Fidh, MM SEATHEERZE. il 7
S B TR iR 2 [ A B R AR A, BT
HIE Y R, A A P R B R B R A i
M, PR 34 R AT g S B e b B
gL, MM HE— B AR RS R B B . FAER B i
s I T [ AE O GA L, AR RORL 2 (8]
B T HFAETE R T Bt , FeAE WA &5, k2T
NS, SFHAEREGE DR, YR —
SE VA, T IX R AR R BUAS B 1 FE R e
AL, FHALAR TASIE lEUE 4 5e, S
Pt FE i PR AR SR VR IE R HE, (R R
RSy, ENJIREM AL, FEREE
IR IR R, 5S8R0 18 TRAVR N
500 C.
3.4 AT B X RE A4 B RIS

PON RSN N ST -V Sl QP SR 1
K=6:2:1:1 W LL B BEAT AR IR R . BT )5
[IERERZE 500 'C R Hi#k 10, 30 A1 50 min, F4k4E
7E 1000 C FR5EE 120 min, SLH45 R 6.

B leapuEsms

30

251

20 1

0 E 58 /M Pa

0 10 20 30 40 50 60
A 1] /min

Bl 6 FRAART BT kE SRR ST 38 B B 20
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Fig.7 Effect of roasting temperature on compressive strength
of roasted briquet
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Fig.8 Effect of roasting time on compressive strength of
roasted briquet
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methane co-generation in cascading dark fermentation and microbial electron transfer and syntrophism[J]. Chemical
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Adsorption Effect of Amino-functionalized Silica Sand on Phosphorus-
containing Wastewater

XU Pingping', QIN Yi*

(1.School of Building Equipment, Zhejiang College of Construction, Hangzhou, Zhejiang 311231, China;
2.Department of Civil Engineering, Liaodong University, Dandong, Liaoning 118003, China)
Abstract: The adsorption efficiency of silica sand was greatly improved by coating and functionalized silica
sand. The static and dynamic adsorption tests of phosphorus substances in phosphorus-containing wastewater
were carried out, and the static and dynamic adsorption effects of amino-functional silica sand were
analyzed. The adsorption mechanism of amino-functional silica sand on phosphorus was analyzed by FT-IR
test.The results showed when the initial solution concentration is 0.5 g/L, the adsorption temperature is
60 °C, the diameter of adsorbent particles is 0.5~ 1.0 mm, the adsorption time is 16 h, and the content of
amino-functionalized silica sand is 8 g/L. The static adsorption effect is the best. The moving rate of amino-
functionalized silica sand is set as 4.5 cm/h, the initial solution concentration is set as 1.0 g/L, the height of
adsorption layer is set as 60 cm, and the flow rate of wastewater is set as 0.15 L/h, the dynamic adsorption

effect is best and economical.
Keywords: static adsorption; dynamic adsorption; amino-functionalized silica sand; adsorption efficiency;
phosphorus-containing wastewater
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Preparation of Sintered Brick from Electrolytic Manganese
Residue in Songtao

ZHOU Youlian, HUANG Leiming, JI Yunbo, ZUO Jinxing, WEI Xiangsong
(Geology Institute of China Chemical Geology and Mine Bureau, Beijing 100101, China)

Abstract: Aiming at electrolytic manganese residue in Songtao, sintered bricks were prepared by using
shale, limestone and fly ash in coordination with electrolytic manganese residue. With the shale and
limestone which are rich in Songtao and the fly ash from the local power plant as ore blending materials in
coordination with electrolytic manganese residue, the experiments of briquetting, preheating and roasting
were carried out. The results show that the dosage of electrolytic manganese residue can be 50%~70%, and
the briquet strength will be reduced when the dosage is too high or too low. In the firing process, the
effective solid binding and liquid binding can be obtained, and the briquet cracks due to internal stress
gathering can be avoided by adjusting the firing temperature and time. The uneven shrinkage and glass phase
of low strength resulting from rapid cooling should be avoided during cooling down. The recommended ratio
iselectrolytic manganese residue:shale:limestone:fly ash= 6:2:1:1, and the firing system is as follows:
preheating temperature 500 °C, preheating time 30 min, roasting temperature 1 000 °C, roasting time
120 min, cooling down in a furnace. At this condition, the roasted briquets with the average strength of
28.84 MPa can be obtained, which reaches the MU25 strength index of common sintered brick, and its
leaching toxicity also meets the comprehensive standards of sewage discharge. This study provides a new
technical idea for the detoxification and recycle of electrolytic manganese residue in Songtao.
Keywords: ceramics and composites; electrolytic manganese residue; sintered brick; compressive strength;

toxic leaching
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