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Utilization of a-Hemihydrated Gypsum Obtained in the
Manufacture of Phosphoric Acid. Part II,

Treatment Processes

Kazushige IGAWA
Takao SATO
Mitsuo KIKUCHI

As continuation of the preceding paper, treatment methods of a-hemihydrated gypsum obtained in the

manufacture of phosphoric acid by the wet process have been described.

The results are summarized below;

1) Ground a-hemihydrated gypsum without previous washing possesses high hardening tensile strength.

2) Addition of calcium hydroxide to the above gypsum lowers the strength of set plaster.

3) Heating of the gypsum at 150°C results in the formation of II-form anhydrite.

4) Grinding of the title gypsum remarkably accelerates the setting time which, however, can be

controlled by appropriate re-heating.

. & L & [

Yoy vEBEE TAECEIAE T2 a BB
DWW HERR I R A AR Y Tl T,

BHHThE, ORAEBONHFEKEE T2 « KA
Fr—~7 (LM wet cake & 1.8 wAKa Nz TRV
w0 5 THHMEE LA iy, QL LTSty
TR, WP TIURERKE S EL b, afig
KAOBFOBWE R T, @)=L, EEEHR A — 0% K
AT AR R,

O XS, Y VR o B KAEE &M O i R E
Ly Bz, M, iR, BHSoBnE TR W
BEIeD . YIKEEOWHEC % My D B8, R
DB LD CTOWIIIN L DO0H D 12 O, kiR
TORD ) VB a RYKETFCH LD 5 Z ik
Vo TR, BURHY v TE A S AT Ak A4 O

My, BHAHILY VvEEELE S v ADEB WL EWC X o CE
ETEIRBOERIEARLE LN TH S,

T T THEHEFL, Loy v EBEETR 4T
5 a B KOFOHRME TROSUHREDERL,S, ¥
Wi, RRRE, BRstS ot b s B o
WTLBRIDTCUTHRE TS,

2. % b=

(1) REHZ

1 T-HY (&8

B 5 g% 100mlDKC AR, 7=/ —A7aVA
VR iEREE E LT NaOH oiiE Uiz,

2 PH

AAES g% 100m) DK A, MHEFTERHL, #
A S HHRCHIE Ui,

3 {EA7 (Combined Water)

C7)



60 SIS 19 25 (1975)

SEHIMEAEHD b OTHIUE, L0 E ERIAERAKS
Sl Lico MEAREAETH LD, A 2/~ T
w1, 45°C CEREARIMRARS FHTRE Lo

4 4@k% (Total Water)

SpA D F ERAEKSFCRIE L, fEkE S
KOGEEERTE LI,

5 EERKE

JIS R 9112 [ fREEMIH Fl v » 2 v O ERER TR
CHE Uteo Foid L, BEAEIFEI Fy b 0 OB il
CEBC ERHHOTy =T b ) v A KERZHE
fo

6 B2 (Consistency)

E%m%&%%?éoﬁﬁﬁﬁ,ﬁﬁ@wﬁmﬁbm
~OBEH OB AL, 0BTt

[ '

JIS RO112 [ HE Utept, B)ic#iLickds D, 7K
OFBIO AL, 0B TITIL - 720

8 XLUBIRVEE

(M T

9 hEREE

B SRR [ bR TR RE SR | SS-1008 (18
FERZeg e CRIE LT,

(2] e

500 g » wet cake BIFIATAN - E D, 250
m{ DEAXE 0.02wt% —Ca(OH), RBEWTRS | LTe
MHEET S, 208 RERE LTE otk B 250
ml OB TS o AT RROHIEE < DiRL L,
ety T-HF &Rl Lico

., Wt~ DB R 2 B AL, wet cake 500g 1k
LT 750mi DRk 0.02 wt% —Ca(OH)y KB
(FR B T70°C) BRWTHEE, 130°ClefRfFL
B AR AR C 1 RREIE L, B KoM
v & a3 A (14000 rpm—0.3mm) TR, 130°C
T30 RAFEME L, —BER B L TR L
o

H o BT, EELsVb 0, H5WEEHETIC
Ca(OH), ¥E% wet cake LT Lwt% {RF LI
L O w ERRAIE L TRE LT,

(3] BB

(1) HEREN~130°Cogs

wet cake 1.5 kg #EL e @%8ICE D, 2 L ORKE
T L, Fic 0.02w%—Ca(OH), KW 2 LT
PEMRTE, I 5 TRIRT T, R ERECRE LI BB
TEERA OGRS CRIR LI,

wpp e A s ¥ CICE LicHiiiig, wet cake $RIX

BT HTH D, RO (FEKE 5~7 wl (Rl
#) ThHoT00

B A e T, — A & D LEBICHEAKE
Mﬁ?éol,iﬁbtﬂﬂﬁmﬁﬁékﬁl%ﬁ%?
5B CESBEOKCAh,ME T, KEE, 2 R
BCEL A LI, 2 KAEDR/HERERSILND
v [ B KA AVER LI T L, ToElEE R
HL7s,

(2) BEREH0~170°COBE

(1) 80° C T 3513 5 Bt R T pal bt Bic 150°
C, 170°CTi# Lizo LTRQ)ERRTH S

(3) MEGLVIREXEROTEE
WIRHOREAK (x wt%) ERERBE TN e Kic
ApKFIR R, 2 HRIBRORBEK (v wi) DRI
Lico I BREHOMEMEN LI,

WmKEEOSHE
— — x»
,(1 6_19>x1oo [wt%)

[ B KATFOEH &

(20.9-9) 126 (wt%)

(4) B

(3] oEEER s (110°C — LD &6
VETRRER A Ui, RBFRERR 200 8 & BRSO
v & a3 ACEEESR 14,000 rpm CiE—L, 73 A%
1.0~0.3mmE 25 %, HFLAEC X 2@V E R,

W, FBEER 200 8 & ERERO BB AR 05 - TR
#eL, MEOFEY LI,

(5] ek

(4] OWRER CEIPHHERZ130° Clefrfy L1c
s EE AR 2 ML TREKE R C L
CEARERERER > TW5 ), FThEBET25CHN
LB AR, EAEHE~DRD % Lb T, RO
BEAE b FECIE LI L.

V. (4] OmFER & RBC L THRE LCH RS
B 1| BV AR DA L LT G TN L — 6 T A
KEFE Utco MBHREBICHHRBRZ TR M
Licko &, ERAFE~DKIYEE 2, NEEKA
FOSHECHA L TETH LI,

(6) BmEEER

(4 OWFER L REDORIECEBRAFR Gl
Sy oa s AERD AERC T AT, RERRC
%ﬁbtﬁﬂﬁﬁﬁ%@%mkhﬁmﬁbhoﬂ%ﬁ@
s otob e L, BET2%c—BBulth, BB
BTTE 5 o

C8)




0 B BREKTE ORATE P2 8) 61

3. R & EE

(1] wet cake D& e~ DEE

wet cake #{RKXL Ca(OH), K¥EHK GRefyr0°
C) TH&H L, DEEEREY LD,

Fig. 1 @RTI5EC, Ebbogad wet cake kg
whl ) TIEEAEDEEDS IR T VS,

R, B~ OE Y LH XL, Table i@ /¥
I3, XVEIEYBEIEKEGD b O BE
EagLice R LI v ok, 23.1kg/em? L ETHE
WEETERBEE o T,

e Ca(OH), MER*HmmLc b0, 13.8
kg/cm? & 2 ie KR TH 5 oo (TEBYTO S DI
R, MEMCERE L v, R0 Esemng i

0.5
E 0.4} O Pure water
=
=3 wi%
N ® 0.02- Ca(OH).aq.
L)
3
3]
jae)
[
=
v}
o
z
£
'
0
I
0 ]
1 2 3 4 5
Washing liquor {£/kg)
Fig. 1 Correlation between volume of washing

liquor and T-H* in washed cake

Table 1 Effects of washing or addition of Ca(OH),

Washing or T-H+ N.C. | Setting Timet (min-sec) Tensile

Addition of No. [ Streng thiick
, o .

Ca(OH), (eq/kg] (%) .‘ Initial Apparent Final (kg/cm2]

1 0.23 56 | 1-20 3-15 21.5

2 0.31 51 ; 2-40 5-00 23.8

3 0.23 59 I 1-30 3-00 24.5

None 4 0.35 53 i 1-40 3-40 23.5

5 0.37 46 ; 2-15 4-10 22.0

i —

av. 1 1-56 3-49 23.1

6 0.02 55 ‘ 2-10 3-30 27.3

7 0.01 54 3-10 6-30 26.0

8 0.01 49 2-50 5-10 24.5

by Pure Water | ¢ 0.02 56 3-CO 5-30 25.2

10 0.01 46 2-35 4-55 22.2

av. 2-45 5-07 25.0

11 0.01 55 ! 2-20 4-15 23.3

12 0.01 54 215 5-05 26.1

by 0.029- 13 0.01 51 ; 2-30 5-00 24.0

Ca(OH Yyaq. 14 0.01 45 2-50 5-20 21.9
15 0.01 47 2-35 5-10 24.0

av. 2-29 4-58 23.9

16 pH 10.1 65 2-05 3-45 14.1

Addition of 17 9.4 68 2-40 4-30 14.1

18 3.3 73 1-45 3-00 13.0

Ca(OH), | 19 10.5 65 2-20 4-30 13.9

av. 2-13 3-56 13.8

* Consistency 50%
*k Wet Strength after 2 hrs.
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Table 2 Influence of heating temp.
Heating Combined Water | Combined Water Formation of Anhydrite (%)
. after Heating after Hydration -
Temp. [°C] Time [hr) (%) (%) III CaSO, IT CaSOy
170 1 | 0.3 15.5 65 ‘ 30
150 1 1.0 19.6 75 i 10
150 3 0.4 17.2 70 20
130 0.5 4.1 20.5 35 0
130 1 3.9 21.0 35 0
130 2 1.9 19.8 65 5
130 3 1.2 21.1 80 0
110 1 5.5 20.8 10 0
80 1 6.8 0 0
Table 3 Influence of I1I-CaSO, on the setting time or strength
i - Sim_plf_ | Consistency S_(iting Time [min.-sv_:c]_ B Tensile
Combined Water| Content of (% Initial Apparent Final Strength
(%) 111-CaSO, (%) 70 it Fina ! (kg/cm?2)
5.9 5 T 45 5-50 9-20 33-00 22.2
3.5 55 48 6-00 8-15 25-10 22.0
1.6 80 50 6-00 &-20 24-00 25.4
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Table 4 Effect of grinding on the
normal consistency

) ik o BRI O FIBBRR (5 2 ) 63

TR L o TR ED L 5 g bT 5 D p,
HERKE EIRIAREYIE T 2 2 X o CHE LT
2o

fERw Table 4 WRd 2%, @K MFHEDS 213,
HOFMEEZ TOHE D EII -, SO P
L BRI  R T E D L b b R K E S
Te BEECH S,

53 S D DOMFFRARHIEHE S IERICR L, T 1S
TRIRERKERUENR ) 5 DT, 7= B
Vo AR A VT,

(5] BmzEDzhR

WA OBLERF IR %, BT EMRT S
& BERERRIAAE { 7 B I B » 7D TEDORREEY U
~fz, Table 5 WiRT X o1, MEREZE L L
LSRRI e DB T B, NBMREE, BERS), f5E K
DT LT I BRI ER LT BT S h

_ Credne | Tomal Suriee g mRMMOMROMAIoTE, BIHCL > TR
- onsistenc a N N
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m .
Hosokawa | 14000 -1 43 3400 Ll E2 BRBA, BHITIIE
14000 -0.8 42 3200
Bantam Mill 14000 0.3 a 3200 4. % & D)
T eS| Lo ) v MBS TR CRIETS a H¥KGEO
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Table 5 Effect of re-heating on the setting time
Heating Combined Setting Time [min-sec)
. Water¥ N.C. (%] Ny
Temp. [°C) Time [min.) (%) ‘ Initial pparEt | Final
None 45 2-10 4-30 24-20
90 ' 30 6.0 45 320 6-35 27-25
100 30 5.1 45 | 340 7-05 28-00
110 30 5.3 46 5-50 9-00 28-50
120 30 3.9 47 5-50 9-00 29-35
130 30 3.8 44 6-30 10-10 31-10
150 5 5.0 45 6-10 10-40 41-30
170 5 4.0 45 5-40 9-30 32-50
190 5 3.8 45 7-30 10-30 33-40
* Soon after heating
(11 )
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