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Research progress on recycling of gypsum solid waste
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Abstract: The chemical composition of different types of gypsum was reviewed. The regeneration methods and application fields
of gypsum such as waste gypsum, phosphogypsum, desulfurized gypsum, fluorine gypsum and titanium gypsum were summarized.
After the waste gypsum is hydrated into recycled gypsum, the recycling of gypsum resources can be realized. After the regenera-
tion of phosphogypsum, it can be used as building gypsum, cement retarder and chemical fertilizer, etc. Desulfurized gypsum
can be converted into high strength gypsum or building gypsum under certain conditions, and fluoropgypsum and titanium gypsum
can only be used in primary processing. The development status and trend of gypsum solid waste industry were summarized.
Although the comprehensive utilization rate of phosphogypsum and desulfurized gypsum has been increased year by year, there are
few advanced gypsum products at the present stage. Because the output of titanium gypsum and fluoropgypsum is small, the
comprehensive utilization rate needs to be further improved. Due to the different types of gypsum solid waste in different regions,
it is suggested to choose the appropriate treatment and utilization method of solid waste according to the region, introduce relevant
policies and learn from the advanced solid waste treatment technology abroad. It is believed that the problems of economy,
environmental protection and utilization rate should be considered comprehensively in solid waste treatment, which will be the
development trend of gypsum solid waste regeneration industry in the future.
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Tab.1 Mass fraction of chemical composition of different types of gypsum

R SH %

CaSo0, Fe, 0, Al,0, P,0; Si0, F MgO
ZKEHE 74.62 0.60 0.32 0 0. 386 0 5.46
Tk H 80.94 0.02 0.09 0 1.62 0 4.05
ik 84.70 1.72 0.80 0 4.50 0 0.69
A 71.00 0.20 0.28 0.80 5.32 0.99 0
O 96.30 0.17 0.05 0 0.60 0.57 0.14
A 72.83 8.69 13.25 0 2.79 0 0.28
o 75.00 0.46 0.68 0 6.37 0 1.42
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PN BUE RSP ETRAGH , RAAH SEAEATRBHIESME 1 Pin.
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Fig.1 Crystal morphology of natural gypsum and recycled gypsum

R IR BK SRR RS EAA T SRR AT MR ENERRERNEERE, ML
FRRAE A0 PO AR LA 20 B0k A 3 HL A Bt s FAE 0 B B0 38 T RE R A2 M IR R 1 .
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BT ALRGEMBRS , SAHESIRAE, BEALIR N IR AL 25 HL & 1A 2 ] A S5 R A0 , 445 Il 3 ik
SR B ARG, S BT A 0 T o A R B R AR T R

R R 45 1) 4y B RAR A S5 AR A R I K AL 2 i A TR IR R 7K 771 ( polycarboxylate super-
plasticizer, PCS) , Zoid PEART HJG AR PCS X FEAE A B K BORTE T RARGH, BRE THAGH
PRI RN, R TR, B4R PCS 7T ARG FLAE A B /K AL P24 14 S PR 51 5 MO 45, 8 A o0k s 1
WD, AR R B OSSR , SLIR T, PCS B 2 M &R B AR AR, KRG B IR
JiER) PCS FBR A BR MR 0. 12% , FRAE A FF FP U PCS f B A0 B Se B AT 36 2 0. 15% o 273
U8 RO T AP IR R B ( citric acid , CA) X A 71 B B0 SR BEME FADLEE . AHER T R8N CA WEAES
B BN CA F T A 7 85 £EL B W58 5 ) D) S 4, A v B R K RSB R, 1 d SR BE R, T T3 S A BT
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Li 4PV B9 % BN PAIR A0 40 BE X FAE B KA B R AR . SEB T SR R A
B3 I R [RDBLAR B A 5 ZE AR T R B R AR BS , 2 i WAL A T S A8 B FLAE 78 5 X 4% 4L P A B
FIHORTE ST, BB LR TN 1 526 m®/kg B A BRIRALE 165 C T HEATBRE AT LUB 20k R e )
FAEGH . Li PG K(Ca0) SEALBKIRA, KB CaO T LU A A B KA s, B4R
Bl 4058 151 T ] , 1) SR MR TR o TR OB 5 0 T 2 R
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B2 AR AT LIS E 100% B2, B 76 55 90 BB P Bl 25 B B R R SR 159 %) Bl B i
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LG RGBT B 7 1k AT 4 b MBebek | MOtk . AKueEAEREE , TR A A SR
B BORMITRYE , BT LU BE G TR A P, 58— B K R M B K M R 20 R, (BB A
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HARBEERBEO B P IAE ELT.

R B BR VR OO Bl B AT AL B , (1 B PR S0 B TR I 4 B R A2 I, AR RS AR AT I e ) R
HE BB ZEHE AR P B B T — R L B AR e 5 B AV R R A SR RS R o g TG 5 X B
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LAIZ R B SEBR i LR o e 2020

Fang %" 5 i 96 1) ELEE PP AR A 1B 0 B0 OB pH, (28 B A B R T B, A R T T B
BIRRMERE, 2 X SHRATH 05 SEM 2Hrk, EUS MBEA B H CaSo, - 2H,0 it/ 5185
3% 96.7% ,Si0, HIREEOAN 11. 11% BN 0.07% , 7= 5 H EH 33.23% #2153 63.42% , B A B BN
FMESS T BEET

W 25520 (e P o 1 e B R S 7 B FO R o 5, B R A B TR A R 10 o 1 o T A
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I ETE BRI RO B S RE B A E R, LUk — 4 CaSO, - 2H,0 &t LT RE R
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JRASFIHERE

Wu 254 F IR AR , KBl G TF2E IR . 100 MPa () 454 T {a ) 16 266 0 BEATL AU o 280 3 o
B R RE A TR RSB, KRS RS 1 d S, T LARAS A e B T E UM R O 5 R
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M AT
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U, BB T BN B B A B 5 KR A T R A R 0 B R OR, U BRI R ARG TR
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ERKECIRFR T —Fa T R 5 , 38 1 A 22 43 b BE B 77 57 BB hI /S8R R , 16 7T L b R 4k 2
24 P i R A B HE R R . AT A B B R 2R I R R

B T EAATL, Tian 4657 i F—Fh ok L o (BRI E) SBEO BIR S, (B0 B R L AR T 3Hr4a 4k
HIBRAE . Costa 25 %% B IE B 7 75 F A0 A 2R YR W7 LR — b - 38 ke B0, AT 9 2 3% 35 e i X 4 S8 F) e
B, A BY T B 5 0B 08, A KRS BB ot R . S KEISEIRFRI, Rk
SO E M RAER R A 311, Warmadewanthi 257 3B 8 5 2B T 7 A B K IR A, B B FI
AP CaO 55 NaOH 835 pH, T F {624 UT3E B 22 B B K Hh BB R L , A B i 7K 7T DL ELHEHEA
KA, e T K Ab BRI A2 2R AR, 0 T HERIUBE K 4R B0 BT 78 FR AL IRV B, RSB 45 24 T AR o R
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Bl FATEEGR , F I, B A B 7E =AM o RARA T R ETR

H T, 20 B S H SR FE R e, B0 8 B AL 3R 7 SATHAR HO AR 2, — SU iR OV I B
WA R A H (PR o BEKAE ) LS BEARRE AR 09 AL P AR 55 0 T AT A R — B 5E o
2.3 BimAE

A B R K T R ) AR AR I R R A i DL B =, 8 DL R T2 R 3 Fh . TR
B 2T L BB R . EAER, REBRMA TS A M ARBE T 70% L L BE k&
AR A B O

METREAE DA T S5 KA AT EARRL, EARTFIEBEE, A& A A & 06 i iR
B AL S, X AR L K B AR RS EU /N o SR T O R A T B U SRR
ERBERGR , BSTE TR A A k22, BB A B 08 A —E MR BRI, Hotn, 722244 77
T R BEH TR B AR, B & B E S RN RE N TR, ROt , I A 8 W 7 e ekt
AbER A B R I 2 (AR B R

AR A B TE— R SR T AT AR A R R A B SN AT . mRA 2 WA B 5 B
YIS B TR BB G , T R S0 T W LB T R KR T AT B 3R 1

Hao 25" DUBLBR AT M BE0RE, BRI LM 3% ~ 5% Hy CaO 15 5 RUBCHES) , 5 J 71 5 76 3R
BER 160 ~220 CHM4TBEE 1.5 ~2 h J5, BE/KIRE ATl b S thee @ A& B T B A At &
H e REE G TR AT AT . Chen 251 SRAT/K L , 76 H- M A BIE R B AR TR Ak 2Kk
BRER S f 20 ( caleium sulfate half whisker, CSHW ) , -8 %€ T e il 25 5544, B SO IREE S 160 C | $iif b
B 200 ~300 r/min, OB 111, BEAFE] g 1 h, 5340, Hm ] DLREAR S DL IR B , 4R 4% o & 5 4
[y CSHW , fBL [l F 3 £ A AK (7 o , PRI, B B2 T/ \ B S R S AT R AL B, Gu T ek
Kb B B B A B AR LR 4B /K U ( magnesium oxysulfate cement, MOSC) Hr ) MgSO, il # BRARIR$57K
Y& ( magnesium calcium sulfate cement, MCOSC) , i i B W EcAE i & 50k 25% ; A B A% T /KR
WA , 48 58 T DI e [ B 1], K VR il TR SR B S T A M S B T3

Lin 251D e @ B BRSBTS IR FOK IR A, B4 T —Fhis A . R AAS i R BRI 3
FFLE KU (recycled cement,RC) , 27K /K58 MG #EATHUERIE, & BEA B FES A B E e 2
F15 RC MPUESREE, 750 C PG LR BaE & THE98R RC WHLRIREE, A8 B HUN 2% 1
KEN10% i}, 52 BT RERE A B A4 B 3w B, A8 BRE 8O T 10% 555 EE K4
FABREAR, BEAH 0= BTSSR A T R R, EKIPB I EK G2 —
SERIIRTIPURIRE HE . Wu 217 R BB A 75 40 2= AE 1Y) CaSO, Fl CaO, 3£[F 5 AL O, B4R IR
BRARBRESRVEL, FAIFRVEL S & MR AR RRE5 K VB, #5487 i AR v HE B R SO S5 36 W] F T I
MR, HAEGKIRHIE T LT R EME Jiang 451 o R BB A B AR08 i A s TR B+ B LR, &
BTSN A B B AR 80N 5% , Bisia s BER S T K= A AR, =8 TIRE L
BRI

HileZEAE ) | Kang 255 DUBBLA T BRI, SRAI LA M A A T P g Ca® 53K
F~ 8584 T R RALES (CaF, ) , IFLAFSIRIE XIS s o T A BRI, 25 T EKP RS
$h94.06% 1) F~, RAEZFERCRILR , 20IEARBINEIE IE & S _E BXS a4 8 i [T

JeBA AT LA TRl R 38, Zhang % IS BIBL A T IS Na* & B TR, A T
ANACAT AP 5 S B el OF BLRAT KD ESCOR L BB ST o Pang %5 4 AR A 7 I BI L HE 26
g, T pH FIA FK MR & B ORIR AR, it T s BRI B, R AR - i 4R
Tto Tslam 45 VUE B B 2 26 A TR 0 T SRR T, SR T AT LU VR 3R 4T 45 S R 37T
AU LABGE AR BT, SRR = i, 88 B T3 I8 i 1 o

J AR A B X AR DL K B AR IR B fe 3 /N, B TR — AR 22 i b B, (B, AR A B N ARAR AT
OB EESBEAFYR, MR RN R, &R RS A T EU R REY, &AL =
SV NSRRI 3 B LA S 00 5, DR , B T Bk — 254 s I A B P A AL S, 38 7 fim 32 %of it
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AR, AR CO, HE R K220 2 BRARBE 0] B, AR50 W i 10 i SR B8 m] (6 F ok B 7= A8
HEAT B RRAL B DUBURRE A B A0 i Tk B 7= 8 o A DR i) T2 R B 1 B P 45 L [ A B,
o FAE BOE AR AR B AL i A 8 P AT SR B W 4B 1) CaCO, , 7E 52 B[ Bk 14 [R) B3R SE B T 8 i1 R ey [l
HI A BEAR AT AT AR CO, , 38 AT LABRSMNI UKL SO, A 7 Bl fkEe AR 284 K B [B] i et , 2 &4k
BT RET) HElH CO,, AR RFL AR T BRI
2.4 HibTUEI=AE

BRBEAE LA R LA, o TAVRIF=AE A B A H . AT Sr=2 05 Tk R
AT B 15% A4, B ZRERD (B, XA EERES AR BAENGE, thin, 3haF
KSR B KK TS, R T KRG . X TV RE=A 8 55 R A B i A B2,
HBER TR0 T, tban, Ve E MR TSR R, KB RER . BRABFRS, A, TVEI=AE
BT & H CaSO, 4B 7E 80% LU b, B —E WA M

R B e . BRARERER KR . BRI X A B AU A B MR T OO, IFTEROK L AR
KFMERT, TlfbAE=ATEE R TR, INIBRAT. BAFE. &, KENRERE A
4:3:3:2, ELBAEFH, EEAAFERERN LA AMA T FAaFSSaBREXRRABIENEMHE
BE , X LE BRI N K TR B RERCR I T RAA B . DS S04k 0 B J9 5 & 1 8 i 5L R AR
ZEM IR, SR AL A A B S B B SRR R e FR R H oA 3:5 IR B R AT IR, X kA B AT 8
P4l RS T S R TR S MR BR B = i O ¥E L2 5, A=A IS5 Y44 o

Tl R B R RN R PR LR P Sk o Zhai 26 ekcr B in A 2URE B 48, W B+
e AR 8. PSSR ITIY IO BRI A SR B E . Ma 210 (6 R
W VERR IR B B VR AR, SO AR BBRARAS , W a4k 85 SRR A AR ( FH FREUBRER % /K ) SR A B — IR
HABMEA S, &5 RARE PR A TR AL S A B8 5 4 (XA ) . Yang
AL OV B B S T VR — RVBeBE , 45t — b Bk AT A MR B3R, 7T A 5B BE K P BB R

RO RATS TLRI=A T HES MR 20% £F BN RAE, 2257, M
o7 oAb B A R G , I AR AE— BB IBUOR 25 i\ WE & PRI P A BB ARAS JE O BR i, BRI e, 326 Tk R P= /4 78
AL BE FRE R — T A R AT 5, TWERE IR SIS S,

3 RE5REE

D) FERAFIFRAE, R AT EBRHOCE . B 4R FE 5 BUR 59 SR A RS LA
W55 0, B B A FATALX TR F AT U E 28 B, R 3 = B0 B FIBUR A B HLr & A R153)
TBAFRRTT AR KRR RIBREE, E—E R E EABEMR 7R E AT RIRER K R KR,
T AT HIIBAT A

2) £ [ R B TEDSOR PSR A7 7E 17 25 ki - AN RIAE 3 R 0 B R BEA — , B A Bl & R 35
1T 57 , (5P A T R RO TGS — 3G A 8 B RO AR B TP o B, (i [ OA e R T, B B ik
K BSOS R RN a0 B0 P RBUR I AT  SRAO T SEAZER, 7EBA BRI BRE T, B0 |
Jii A 7 B B SOR R ASUAL TR B, RV, 1 5 2T R S 6 R 5 PR AR A0 T ) A 7 R T8 R
PRPRAL AL BRIRDET , [ Ks Tl B 7= 4 8 ) R AL B AR S E BT TT 18] o

3) o AN R i X B R AR AN 1, 75 AT ot o e 30 9 - 0 [ B A R 5 R A O 5K, T AR
FE S SEE B B R AL BB R , 72 B A BOR BB A L, 2 — 20 i Al BT HLA B B R 5 8 B B35, e
a0, AT LATE — S0 R P R L) B AL BT, AT 54 s A o &b XN Y 5 A SR BUR,
Xt A [E R ) Al T LA S HF o

4) B Ab PR AT AF SR B PR TR AR, JUHR AT PR AR ) R S A R i BN, 4% B AR B AT [ P
THE, B AT R R E OB L R M@ R R FRALBAUE S R LA P R M B K, B R%
AP AR P 2 B S BRI A, ORI AR R B R P AR A R R
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