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Table 1 Chemical compositions of Rizhao slag

MgO ALO, SiO, Ca0 TiO, SO; Na,0 MnO

1045 1538 33.17 3758 1.85 1.08 034 048
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Fig.1 XRD pattern of Rizhao slag
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Table 2 Grain size composition of sea sand

Rt/
mm
E®E/% 0 4.12 10.01  58.04 2404  3.01

4.56 4.56~2.36 2.6~1.18 1.18~0.6 0.6~0.3 0.3~0.15
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Table 3 Concentration of main ions in seawater (mg-L™")
B¥ Nab K Cat Mg¥ C SO €O
THE 11260.5 359.1 375.8 1162.5 17699.3 2127.3 105.2

1.2 #H&E&E

(1) 568 i Pk BT 2 F oK SN T
1%. VA, CaO. Wifin £ 5 ok BCert kL, gt
HE kL, EEAKCHEERK, W ER KK EE UKD LE 4
W 0.5 F11:3, M KU D o K56 772
il 25 0 2 ARRE T B AR, R B R LA
FCbt WAk 4. AL EARESR Y 454 R 929 24 h
JEPRAL, REEAERRESR Y & IR R 3d. 7d.
28 d Wi,

(2) ¥ HARRE 5 D 2 URE AR [R] (R 7K 2K LG 4% A
N REAT A o BT A R 2 RO A TR R AR A R
PR P REATIRY, AR =90%, i E AR R
(20£1) Co HRRFEFRY 2 00w 08 1 5 B R



1
2023 4E 2 A

HEBREF: WBEESBAL SHEMAG ERFR « 199 .

W, ETKORETRIE 720 Zilk)E, BT
50°C FLASTHRAT R TR T, Phig /Yol Rt
ATWORTESL M, ) 2 B ol BB 22-0.074 mm HEAT 7K
W=t
%4 BURHNEL
Table 4 Ratio of cementing material

i /%

A .
AR1 80 20 0 0.5
AR2 80 15 5 0.5
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Fig.3 Effect of the compressive strength of fish reef samples
under different gypsum content
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Fig.4 XRD patterns of different hydration ages
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Fig.6 SEM analysis of 28 d hydration age
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Table 5 Test data of heavy metal ions in the leachate
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Experimental Study on Low Alkalinity Ecotype Artificial Reef Materials

Su Yuewei', Zhao Jinggang®, Zhang Jiakang', Sun Shaokang' Wang Junxiang', Lv Xianjun'
(1.College of Chemical and Biological Engineering, Shandong University of Science and Technology,

Qingdao, Shandong, China; 2.Shandong Hexi Gold Group Co., Ltd., Zhaoyuan, Shandong, China)
Abstract: A new type of artificial reef with high strength was prepared by using slag-CaO-FGD gypsum as
cementitious material and sea sand as aggregate. The effects of FGD gypsum on the compressive strength
and hydration products of the new artificial reef materials were investigated by means of mechanical
properties test, X-ray diffraction, thermogravimetric analysis and SEM. The results show that the addition of
appropriate amount of desulfurized gypsum can significantly improve the cementitious strength of CaO
activated slag cementitious materials, and promote the preferential formation of ettringite (AFt) in the
hydration process. Under the optimal gypsum content, the 3 d strength can be increased by 51.4%, the 7 d
strength by 35.7%, and the 28 d strength by 25.2%. The dissolution test results of heavy metal ions show that
the seawater quality of the immersed samples conforms to the national first class sea water quality standard;
pH detection of surface leaching solution showed that a small amount of OH™ dissolved in the surface of the
artificial reef material test block at the initial stage of seawater immersion, so that the pH value of immersion
solution increased from 8.0 of fresh seawater to 8.5, but returned to the normal value after 60 days; in
addition, the real sea area hanging board experiment showed that the reef had good marine compatibility and
a large number of aquatic organisms attached. Low-alkalinity ecological artificial fish reefs can meet the
basic performance requirements of fish reefs, have broad application prospects, and provide a new way for
the comprehensive utilization of slag and sea sand.

Keywords: Slag; Sea sand; Artificial reef; Marine compatibility
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the smooth progress of the electrolysis process, but also accelerate the corrosion of the equipment. In this
paper, the alkaline washing process is used to remove fluorine and chlorine from the high fluorine and
chlorine zinc oxide soot from a multi-hearth furnace. Effect of sodium carbonate concentration, alkaline
washing temperature, alkaline washing time, liquid-solid ratio, and sodium hydroxide concentration on the
removal rate of fluorine and chlorine is studied, adding the influence of zinc loss rate. The results show that
under the conditions of a sodium carbonate concentration of 150 g/L, an alkaline washing time of 2 h, a
reaction temperature of 80°C, a slurry-to-solid ratio of 5:1, and a sodium hydroxide concentration of 40 g/L,
the composite lye will affect the multi-hearth furnace. The removal rate of zinc oxide, fluorine and chlorine is
the best, 85.01% and 93.57% respectively, and the loss rate of zinc is 2.67%.

Keywords: Multi-hearth furnace; Zinc oxide; Alkaline washing; Defluorination and chlorine removal
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