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Abstract

In recent years, domestic and foreign researchers have used lead and zinc tailings to prepare
green building materials for analysis. The preparation of geopolymers and foamed ceramics from
lead-zinc tailings is discussed; and the reduction of heavy metal solidification and radiation pro-
tection of lead-zinc tailings-based building materials is introduced. Research indicates that the
lead-zinc tailings-based green building materials have high strength, heavy metal curing and radi-
ation protection. Finally, the application and prospect of lead-zinc tailings in the field of building
materials are analyzed, which provides a theoretical basis for the researchers in the field.
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1. 5|8

YRR RS AR AR R Y B B WS ESEE T, KB RMERUAML S R,
BRI RA K RSB RE Y, AR RATE R N e R 1]-[6]. By RN HAT 5 etk
UF . AR KTE . BBV AT St i, BRIk, R R AN B A R SRk e TREE L KR
ZEISRNTEN, ML RAE[7] [8] [9]. RIS REY MR, (b2, BHFN SR A
BE AT ) 4% HUT R AP (RIFR SR Y, Geopolymer). PSSR EESIMEL, TR EHR . MR
1 4 R C R UMD 1Y) 3 B i R .95 -

1) R R RHREEE = [10] [11] M EiR[12] [13] mEeh[14] [15]. MH4ES[16]. BERE L8 B
171 [18]; &AM EIEFEMC. AR, = AbmH R D

2) HYEERD S METR R R S ES(LE 1, SRS E 2 ORI EE )
B E[19], AT RN R EES R E T (LK 2) [20].

AL EFNFI AR H & RY) . BT RR, JENA T Bver B SRS (R S R B e
KELBEEE ). TNEE RN ER B A @ SR T T R RS, Nz SR TR AL
Wt -

Table 1. Chemical composition of lead and zinc tailings raw materials/%

= 1. SRR RMELFERS %

Rk Ca0 Si0, ALO;  Fe,0; MgO Na,O K,0 MnO TiO,
Mining Company in Nanjing [10] 36.95 22.85 4.57 9.62 2.67 / / 14.03 /
TLPEH AT IR AR [21] 2.97 48.25 14.4 9.89 1.06 0.08 2.44 / /
JTRIEN B AR [22] 5.04 64.56 11.21 1.91 1.39 0.56 2.18 0.61 0.57
Mining Company in Yunnan [23] 12.48 30.67 7.27 29.73 3.27 0.72 0.96 2.97 0.9

Table 2. Heavy metal content in soil of lead-zinc tailings mining area (unit: mg/kg)

=2 RV XIEESERS(HAL: mgke)

R RV Pb Zn Cu Cd Cr As Ni Mn
BB E AR AT IX[3] 69.43 223.99 196.04 0.37 / / 37.36 937.48
R DB R FE[4] 2773.5 / / 58.8 124 3579 / /
R KH B EIE X[5)] 879 12480 132 20 11 23 3 21,400
R A MR T AL [X 6] 5512.8 5008.2 309.34 68.034 / / / /
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2. SREEEN EHRYS N A

IR TEHLER &, B SR A1) 3 Ik 45 SR B ST BA R 25 1 ek 4 DY T Ak 5 8 4 P T Ak = 4
W2 ARGE 0, BV ERHE R Davidovits 1 UK [24]. Davidovits H4 5 A B MO 1 7 S K 78
re e T A5 A AR JEUR Y A S SRR S S, RIEBEST.  pARY B P R Al B AR U VE £ LA R R
P iR R WA B S B AR M SR [24] . IR, Bl RPN T K
J&, R ESRSESIEEERY O T BENAMFZREA RS SR RS EN. FIHEERE
W% M SRt s b, (RPERS EOBUS T — @ MEUR: EYEE R ReHI & )RR Lr . AR B
53 77 5 S P e 1) R SR A R A A

e B B AUK TR BCR e R 5 [ R S R A 4 SR A, AT DA BRI B, S IR
SEPE 5 AR PR RE o a0 FIBIR B R T SR A D SR, A TR B BB E N 1.21.65%.
45%If, LIRS 28 d I RY R AR N AE L Na,yAlLSiz0,02H,0 5 NagSisOyo, P58 ik 49.6
MPa, #4Ah &k a5 5 R A 1 B A 5251 ZRAb R E[2118L 70% Y8 B 30%H kr(EUAN S95 4) Ak
), KEEESHECN 1.0, BEE 9%, £ 50CHRA T, A LAHI# H 28 d HUEKRE Y 55 MPa i A 1) & 5
SR 1 AN Re 8 G A B R M SR (B SRS, R TR EE R IR SRR S &,
TR BRI SN, B 28 PR 35 440 S = 2 IO 48 1R (65 S0 D T A AN SR DU TR A B B ) o U &5 [26] LA
YRR IR N EEERL, KBRS A MT SEIR AR N R A IR BOR T, & PUR SRR 33.93 MPa BRiSOR i
BEMRY o BRI B A Rl A e ek S 2R K R A R R S B S B 5 R e I R B R R R R S A K E
C-S-H. C-Al-S-H Z5HEL, AN S S I RIURL B 58 e R G g R S5 4E — S, 17l Ak R 2R /K e i KT IR
A A 4EAFTE, SFEE %S,

HUBRATE B 5 B e T AR T BTG FE, St SR 45 M S g 5 45 Mg . FhUH [27 176 3R 56 1)
bl b, IMNBCER A E . WA T O RS IE]. VREERS 1A, LA A BB EAUKIE B RN, @i XRD
FTSEM 23 #r 1t : FRiEFRYT 28 d IIRBEA RS 1 AL & K EHER AR, A IR AT, PR FLIR 2,
Perm e s SR . B R — TR NI T B S .  53— 5 TR B R R AR k. aninA
Awt% R AT B « OWt% /KB, TR % 60 min. JEEE 70 min, 28 d # I H R E 3R TA F) 36.48 MPa.

e R S R B R AR E S E AGEE T o F00 DLENEE IR A JEORH R 2 S K Bt SR P, i
FEXT Pby Cd MIEAL R [28]. TCLP 2 H #E45 RR R+ Pb. Cd MR HIRIEIRF G hnitE. H
RYh Cd Y AEER, 1 Pb B THAE, EEA “BIE - BN B, Fik
ZHERYIX Po HAT S ) B ROR -

3. SRR ERERESANNA

RIOPPERAR . S s, iRm0, @, By L& mMHET . Rk
YRR, 43w i R v e B AR R VB [ 29] [30]. MR 703 DAE k0 S8 A A 11 3] 4k IR -0 (v e
B A B EKEE) NS B SR A . SR R &3 1] [32]. FIHEYE RN 6 K i b &
A3 RIFIIECR, FHOCHE TR A R

PermRAE IR R I S RV R A G FLEE . PRK 2RI 9R V) R . Taoyong Liu %KM ARG &5
A, UEYEEEN . AR N FEZE R, EREANa,BO)E N BIIE I 2 vk B Bkl . 45 KM, &
PR A5 TR E e RS 3k RV M B B S FLBRIGTE R, besbi BT = ] 970°Clt, RIBHRE A 2 4L,
KSR, RAFCR SRS BT H SR BIR LR SLBR A5, 6l 4% KR I M B A RE RS R 3T
WA 75 T S B [33]. Taoyong Liu ZE[34 LS B (RIRE N AR, RVE, MEERNFEEERL, 5
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H Na,B,O; 1A% Z AL R EARE . B RAEFZS AT tH: BN 1I8W% B EE N JR4h
TEEN 980°C I REAS il £ th ML RE S PR 2 FLAIIRR A RE . MRS AR, MELE B B I AR FE

FLBF 5N 0.67 glem’s 69.2%; PUIEHRESE 7 MPa LA, Z5#h5RE#8id 6 MPa. Taoyong Liu 25[35] LAY
A AN EZ RS I AR AT BIE ), R E ISR, £ 20 MPa, 1200°C eSS 2 h
JEil g L2 LB R . G RIS T, SR IKB EIE B 60wt%, H KA A A R PRI
FW], THISRE EIA 11.9 MPa. AHELZ FR A RTeiil &g skds, s 5.9 MPa. JF Hubktkl
(AL R E LT, [ R 78R F 28 1 For 60wt K (1) oML 22 FLIR A ) T AR FH B AR

4. SHRET EEFAMNNESREL SRS 1ERE

REF LR R H R TR FURER . B RS RET PR ESE S ER, ERHR B
MELZ AT, AT g m BB, IRREE RV R SR A A A AT ok, SR E
ERITR VR ELRA SRS RO, v SRR v 224 [36]. H ATHYER RN E KV DK
TR DAL SR A S R LT T 14 2 < [ A 5 B R A 5 TS AN (Kt g . DU A B R R
FARH) EE < o [ 1 LA K% 977708 R A2 RE PR 7 T 2EAT PR R 3

4.1. ESREETMR

PR RS IR BE E HYEE R T H /K Ye RE B S Jm AL B M R BRI R . Ee RS B E KR AR
RS ST AT AR Al beilt BEANIR], 7K 2} HE <5 Ja WA 3R AN ) 5 T 4 2 2 i R BURR S
HE RS ENBHARQD): B, ARhESRESERS: ke, WESES BRI MMk
BRI R K% 1) < SR R IR P AR S G BB R AR B S RN A T AT, AT IR EE v B
WSRO AL H & B &R IR MR E LR & GBS5085.3-2007 BIARSHE R . N T HE &R e RbIE
AR BRI R K RIS AT K BAEYEE RO R AR P K T RHS B 01D I R (B 34 35 4L 42 5).
_ Cx(1-Loss)

Rm
i, CR R EGEEER, %; C AKEARTESHEEEIE, mgkg: Loss fARKIEHAEE K
X, %; Rm AKEABTHESESE, mgke.

CR (D

Table 3. Analysis of heavy metal curing ability of lead-zinc tailings based building materials

3. HEBRETERFMNESRENWEN ST

- B E L %/% \
R FER W E EEPEN
Zn Pb Cu Cd As
98.23 14.97 / 29.68 / [37]
86.41 14.60 82.71 35.74 / [38]
7KIE BBl
89.76 15.19 / 73.20 83.62 [39]
91.43 21.16 / / 87.61 [40]

Table 4. Heavy metal leaching toxicity identification standard value

F4. EERERHBMENRERE

HEE Zn Pb As Cu Cd

PR AE /mg- L 100.000 5.000 5.000 100.000 1.000

o
S
H
i
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Table 5. Analysis of heavy metal leaching concentration of lead-zinc tailings-based building materials

=5 HEBEVEZFMBNESRRLRES T

4 RE K /mg L

R S 3R
Zn Pb As Cu Cd
#H 0.037 0.072 0.072 / / [40]
54 1.740 1.340 / / / [41]
VR 3.480 4.550 / / / [42]
Guloi it 0.980 0.054 0.070 0.20 0.030 [43]
IR / 1.087 / / 0.032 [28]

BRCME PR BT T R LA 2%t Pb™ " B [ Ak M e A B HY T S KU AR . Dan Zhang, er al. [441LAHYEE
TR R RR A 3 B A 2 JRURH 4% K V8 SE RSB RL s BR T pH (B AR H i IR0 A i R 14 PO™ 1A fi
PO ERR MRS N AR & B A, TR Po™ B FHIKER H EMEIRE P (pH 12.0), Pb™ %
HE KM A A 2.5 mg/g 24

4.2. FEESTETMR

H A Py A S 7K R IR AT 7 82 F ATk 2 AR R PR IR YR . BEKYR . EIUKIE[45] [46] [47], iXEEK
FALTEB R RO B — G 2 sk . EYEE B S A h & e st E R Bl E &g e R, ERT
A A A, EYEE AT IR A A R R R ORI R R R S

HYEE RN REE P MM R S RS y AR BEHIPERE . Mohamed Alwaeli [48]F FH 50wt%fi F
REFEE R SOWt%o LA EE R EAR B KARID ) TR B 1o G5 R R W, v PR TR L i@ R e -1
PUESEE = 20% 40 47 s JF H A2 BE SN 30% 0, 2R PR30l R AL IN 23%, v Fa i BRne 11 eIt
Bribz b, FEREIE v SEATBRICORE T, EVEE IR B4 (VB L B SRR A, N TR B R S AR M )
JiTH, REREAT R A1) B G M RE 3G B R A DU S A Saca, N, et al 5L TR
F— A i Ve 5 AR & ERUREE T, IFH % HPUEMREE S0 MPa 2 2, LR 241X 0.35 cm™
(1 Ry A SRR RE[49]. MORHIR LSS BE S y SR BRI Re B VIAEOG, WHFUR . HvEr B B fm s
TR T RS BEBROK, v SR BRIV REBRSR[50]:  ARAR BV RN B 4w SR i y SR SRk e R, DA
J&i AT DAE A B4 R R FEBRST 8% Tl S50 P o i 4

5. RESRE

B RN e E R, AVEHE BB o0 fE A E R T e e BTFURM, M AT
R A S R AL B R IR FE ) . RN E A RS R — . N TR R S e R A
TN IR UEA 2 PR B R Ois g, DU J LA 7 A A ik — 2B IR 7T

1) VELERWI TR Yy R R Y S UL R, (ER R Z ML . AR R [
AEHLERL, Bl 1 RE T T AT 5L

2) EERSHM BRI % 2 LB R IRR A SRGR TR PhAETEREEAT BE N RSB TT . R
PRAEP . T2 B ATATHR T ) i AR TN 2 LA

3) HYERRA R LUK 24 D dm S UM R R S R R BT EE RHOA  R R RE R E
AR5 G R G R [ A e 7756 LA B A B R A g T AT AR Tk e 3 A 3t SR s
M EEE R )% — M R A mE G m E AR smBrRa s ERe . RS F R R0 7T -

DOI: 10.12677/meng.2019.62009 63

o
S
H
i


https://doi.org/10.12677/meng.2019.62009

PUNERE

SE K

(1]

(2]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]
(21]
(22]
(23]

[24]

(23]
[26]

T, ZE, e, SRR N A IS E & R T Y S TR R bR B S R TR RS RE,
2018, 37(6): 1772-1780.

Zhao, Z.W., Shen, M., Zhan, F.D., et al. (2016) Heavy Metal Pollution and Accumulation in Maize Grown in Arable
Soils Located near a Lead and Zinc Slag Heap in Yunnan, Southwest China. International Journal of Environment and
Pollution, 59, 97. https://doi.org/10.1504/1JEP.2016.10000734

V. BREEYE RN X IR E A R V5 YRR RV T[], YL R, 2018, 46(18): 271-275.

rrE e, KE, FER, VI, FRIEZ, ARAKSE, 55, 990K CeO, XfHiEE RN rh B 5 Jm B T i Rp RS2 ma A 7F 7T
[J]. Thaesskl, 2017, 48(2): 2135-2139.

BUAEE, RSP, HMECE R R SR EBIER RS KRG R [Cl/ P EEBE%S, PEERIESSESB

42011 . dust: E S EA5H A, 2011: 45-52.

B, Sk, ATE, % ARMEH SRS EERREEEEmI]. BREAT SHERZE, 2016, 36(8):

38-42.

Nouairi, J., Hajjaji, W., Costa, C.S., et al. (2018) Study of Zn-Pb Ore Tailings and Their Potential in Cement Technol-

ogy. Journal of African Earth Sciences, 139, 165-172. https://doi.org/10.1016/j.jafrearsci.2017.11.004

JUERR, KPR, &F, % e R EICH A F T AR VR B 0T 2T (0], RERR ERIE IR, 2018, 37(7):
2231-2236.

AR, BEREE. E NS RV @M R RET]. TR @R, 2018, 37(2): 508-512.

Pan, Z., Zhang, J. and Liu, W. (2015) Solidification/Stabilization of Zinc-Lead Tailings by Alkali Activated Slag Ce-
ment. Journal of Wuhan University of Technology—Materials Science Edition, 30, 105-108.
https://doi.org/10.1007/s11595-015-1109-6

B, KIS, XISCE, SRR IR VIR R 9 R RO S A [T]. A TR RS KL, 2018, 46(10):
149-151+155.

Colangelo, F., Cioffi, R., Roviello, G., ef al. (2017) Thermal Cycling Stability of Fly Ash Based Geopolymer Mortars.
Composites Part B: Engineering, 129, 11-17. https://doi.org/10.1016/j.compositesb.2017.06.029

R, FRSE, B MUIRYFRK . W RANREE L RIS AR LU T]. BRI TR AR, 2015, 35(1):
11-16.

B RIRCR BRI S ke % [ 4k PO (KR 78 [D]: [ L3418 3], S8 IR, 2009.

Aiken, T.A., Kwasny, J., Sha, W. and Soutsos, M.N. (2018) Effect of Slag Content and Activator Dosage on the Resis-

tance of Fly Ash Geopolymer Binders to Sulfuric Acid Attack. Cement and Concrete Research, 111, 23-40.
https://doi.org/10.1016/j.cemconres.2018.06.011

Montes, C., Broussard, K., Gongre, M., et al. (2015) Evaluation of Lunar Regolith Geopolymer Binder as a Radioac-
tive Shielding Material for Space Exploration Applications. Advances Space in Research, 56, 1212-1221.
https://doi.org/10.1016/j.asr.2015.05.044

Guo, X., Zhang, L., Huang, J. and Shi, H. (2017) Detoxification and Solidification of Heavy Metal of Chromium Using
Fly Ash-Based Geopolymer with Chemical Agents. Construction and Building Materials, 151, 394-404.
https://doi.org/10.1016/j.conbuildmat.2017.05.199

B, BRA, WRR, % M RAYE LR ENES)E e b B[], BT TR M, 2018, 12(7):
2056-2065.
R, Sauis, 4, 55 TS & 2 FLB&E AT R [T]. T KAEL 2018(5): 396-400.

BRIELE. ﬁ%‘lﬁiﬁ%%ﬂ%&ﬁﬂ%%ﬂ%&ﬁﬁﬁ% Cr(VDWHFIF 7T [D]: (2408 3], BT PR, 2014,
ZbA, WEE, WK, S BUREYVEE RN & R IR AL [0]. TREE L, 2018(1): 68-71.
VWA, AL, TS YRGB R H & RS 7). FEH L, 2015, 24(7): 48-52.

Li, S., Huang, X., Muhammad, F., et al. (2018) Waste Solidification/Stabilization of Lead-Zinc Slag by Utilizing Fly
Ash Based Geopolymers. RSC Advances, 8, 32956-32965. https://doi.org/10.1039/C8RA06634E

Davidovits, J. (1994) Geopolymers: Man-Made Rock Geosynthesis and the Resulting Development of Very Early High
Strength Cement. Journal of Materials Education, 16, 91-139.

X3E, FETE, HEME. SRR 6 & RS RE T A [). REER ERE L, 2018, 37(8): 2650-2655.
FNUH, 2. %Uﬂ%%“%*‘“k*f)ﬂ%f"ﬁ?ﬂ%wﬁkﬁwﬂﬁﬂE’J%%“ﬁﬁ%u] T HAL L, 2016, 43(5): 39-40.

DOI: 10.12677/meng.2019.62009 64 ek


https://doi.org/10.12677/meng.2019.62009
https://doi.org/10.1504/IJEP.2016.10000734
https://doi.org/10.1016/j.jafrearsci.2017.11.004
https://doi.org/10.1007/s11595-015-1109-6
https://doi.org/10.1016/j.compositesb.2017.06.029
https://doi.org/10.1016/j.cemconres.2018.06.011
https://doi.org/10.1016/j.asr.2015.05.044
https://doi.org/10.1016/j.conbuildmat.2017.05.199
https://doi.org/10.1039/C8RA06634E

XiE %

[27]
(28]

[29]
[30]
[31]

[32]

[33]

[34]

[35]

[36]

[37]
[38]
[39]

[40]
[41]
[42]

[43]
[44]

[45]
[46]
[47]
[48]

[49]

[50]

VB . I B ) 25 SR A R A R ) IEAS BRI AL (7], AT, 2017, 26(3): 146-150.

SO, YR VA AV ) 5 T T TR R R A S LA AR AL ML D] [ A ] bRt AR BRI,
2018.

IR, R, XEE, & ORIEMERT AR S RED]. ML, 2017, 45(15): 9-10.

SRR, BRACR. iR R RS AT B SR, 2005(5): 58-59.

T, BRa N, BE, S BRHE R [ AR IR I ) 4% R L B R IR AR B T R [C/ 3 LR B S51a & 4R & |
FHBAT I 2= B i G PR 0 57 T H FA i e 2.

By, AEE, B, S RS B R R B R R EAR T2 K MR RERT S [0]. B E 4k, 2016, 34(6):
125-129.

Liu, T., Li, X., Guan, L., ef al. (2016) Low-Cost and Environment-Friendly Ceramic Foams Made from Lead-Zinc
Mine Tailings and Red Mud: Foaming Mechanism, Physical, Mechanical and Chemical Properties. Ceramics Interna-
tional, 42, 1733-1739. https://doi.org/10.1016/j.ceramint.2015.09.131

Liu, T., Tang, Y., Li, Z., et al. (2016) Red Mud And Fly Ash Incorporation for Lightweight Foamed Ceramics Using
Lead-Zinc Mine Tailings as Foaming Agent. Materials Letters, 183, 362-364.
https://doi.org/10.1016/j.matlet.2016.07.041

Liu, T., Tang, Y., Han, L., et al. (2017) Recycling of Harmful Waste Lead-Zinc Mine Tailings and Fly Ash for Prepa-
ration of Inorganic Porous Ceramics. Ceramics International, 43, 4910-4918.
https://doi.org/10.1016/j.ceramint.2016.12.142

TIRE, K, XNHELR, 5. Bl B B R e b4 S Dh s SR BHAE RERIFEMA[)]. B HA AR, 2017, 20(6):
887-893.

S, R EYEE R EB R KB 7E[D]: [k 240018 3C]. Kb dhrg k%, 2013.

k&M A R E RIS RN B AL [D]: (B2, dent: dEatib ToR%7, 2015.

fTERE, BT, e, & AR & KVe R B m BAGARIE[)]. R R SR (B AR RHER), 2015,
46(10): 3961-3968.

R, (030, TRk, S DUV RDOYEURMBIR K VE BB, &8 AL, 2017(3): 192-196.

BIRERL BROR A ERER RS (A ) 2 X L RE T FE[D]: [t 2218 3. 56 Bt K27, 2016.

Wang, X., Yu, R., Shui, Z., et al. (2018) Development of a Novel Cleaner Construction Product: Ultra-High Perfor-

mance Concrete Incorporating Lead-Zinc Tailings. Journal of Cleaner Production, 196, 172-182.
https://doi.org/10.1016/j.jclepro.2018.06.058

Zph, PN, T&, & RN R R R H s ST AT, MEREEES T, 2016, 24(4): 46-51.

Zhang, D., Shi, S., Wang, C., et al. (2015) Preparation of Cementitious Material Using Smelting Slag and Tailings and
the Solidification and Leaching of Pb*". Advances in Materials Science and Engineering, 2015, Article ID: 352567.
https://doi.org/10.1155/2015/352567

RE1R, R¥E. PifESAORET Fo )], P EAR TEMASIRKREE, 2010, 14(12): 2209-2212.

Wscu, X, bk, S5 SRR UM RGBT FCRERR[T]. MEHR, 2007, 21(5): 82-85.

TR, T, MR, 5. %P 5.7 tm’ BRill p SHERIREE LRI 7T )], TREEL, 2007(7): 5-8.

Alwaeli, M. (2017) Investigation of Gamma Radiation Shielding and Compressive Strength Properties of Concrete

Containing Scale and Granulated Lead-Zinc Slag Wastes. Journal of Cleaner Production, 166, 157-162.
https://doi.org/10.1016/j.jclepro.2017.07.203

Saca, N., Radu, L., Fugaru, V., et al. (2018) Composite Materials with Primary Lead Slag Content: Application in
Gamma Radiation Shielding and Waste Encapsulation Fields. Journal of Cleaner Production, 179, 255-265.
https://doi.org/10.1016/j.jclepro.2018.01.045

SR, BRVGF, BRITE, S5 AR R & B SR B SRS AT[T]. MR SER, 2018, 39(6): 769-775.

DOI: 10.12677/meng.2019.62009 65 ek


https://doi.org/10.12677/meng.2019.62009
https://doi.org/10.1016/j.ceramint.2015.09.131
https://doi.org/10.1016/j.matlet.2016.07.041
https://doi.org/10.1016/j.ceramint.2016.12.142
https://doi.org/10.1016/j.jclepro.2018.06.058
https://doi.org/10.1155/2015/352567
https://doi.org/10.1016/j.jclepro.2017.07.203
https://doi.org/10.1016/j.jclepro.2018.01.045

Hans Xh
KRR R KBRS

1. FTHF%NM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THARMELSE: [ISSN], HIAMATI ISSN: 2373-1478, RIw/ )
2. FTFFFAME 5T http://cnki.net/
Ao« EBRSCERAE” HEN, A SCERRRE, BIRE

AmiE S http:/www.hanspub.org/Submission.aspx

HATIMEFE : meng@hanspub.org



http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:meng@hanspub.org

	The Latest Research Progress of Green Building Materials in Lead and Zinc Tailings
	Abstract
	Keywords
	铅锌尾矿绿色建材化最新研究进展
	摘  要
	关键词
	1. 引言
	2. 铅锌尾矿在地聚物方面的应用
	3. 铅锌尾矿在发泡陶瓷方面的应用
	4. 铅锌尾矿基建筑材料的重金属固化与防辐射性能
	4.1. 重金属固化建筑材料
	4.2. 防辐射建筑材料

	5. 总结与展望
	参考文献

