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Studies on Continuous Brine Refining (1]
Removing of Mg, Ca and SQO4 from Brine (1)

Akira Yamazaki
Katsuji Yamori
Akira Ohno

Experiments were conducted on the continuous brine refining in removing Mg, Ca and
SO4 by using a model accelator (slurry recycling type of settler), and the following results
were obtained :

1. Removal of Mg and Ca

1) Growth of precipitation flock were observed in the accelator as slurry was recycled

in it.

2) The allowable rising speed of brine within the accelator was found to be 0.8~1.2 m/hr.

3) When the accelator was used, the volume of precipitates to be drawn out is necessarily

greater because the sludge concentration box is small (about 1/4 of the whole area of
the accelator) and concequently the precipitates is weaker.

4) Tt is believed, therefore, that the use of the cyclator which enables to condense the

sludge on the whole area of it is more advantageous than the accelator.

5) Outside disturbance limts affecting the accelator :

allowable concentration difference of NaCl..-.-- 4g//
allowable brine temperature difference-.-.-- 4°C
2. Removal of SO4

1) Reaction speed constant in the formation of gypsum was found to be 300 (mol// .« hr)-1

2) Utilization efficiency of CaCle higher when the concenration of SO4 and Ca in the

brine is higher.

3) Reaction in the formation of gypsum preceeds is in proportion to the reaction hours.

4) Size of the crystals in the formation of gypsum in the accelator was found to be 300.

~500u X 30~50u.

5) As the gysum crystal is apt to coagulate, the combination of the continuous reaction

tanks and the settler has less trouble than the use of the accelator only.
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DR S )
50° C >45°C >>30°C
3) pH
Bt >R > TV 1 )
4) FHOFHE
I >ANES N
5) CaCls ¥ipnys
VRIS B K >ERN S B

ERYy aUEROKREEICONT
1) #in CaCle fEIC L 228

RTIOBREMALNEECONCHEDE,
EHET D &

(CaCOH)2+HCl ¥ : 39% W {k=3: 2
THY, COERHDRE S QIR 5 H KIS
DRKESDIEML & TEBICA - T D,

2) pH opg

TN AVEOGETHER X UBEN L &5
DREBKTH D,

3) FAGML ABAE —RCEBERMDSES

FDREZ,

CaClz: QFIHZE

K110 Fies frt ahg & 0 B#E7K S04 12, 10
8BLY 68/t D&xD CaCle F) A RaztE
L CHI2IC RS,

FB SOL1lkg MNOBEY/ —XKE &

CaCle FIMEDMEFHEKIICTET,

M7 27 LOFEKRD SO4 BENE NG &R
A SO4 BEDHBAEL ENDIDD —FE
Dt SO+ DFFEENABE, EKNEE DR
CTCTHBEMHNILTED,

FEFIENRP O Ca WEDE WEED CaCls
MARBI N MR T, COAR SO TR
ICEDFERD Ca BPECHETINELS D,

(2) EFLT oL —&—I2 & DELEEER

ETNT 7RV~ &~ DERL SOL Eh
TV, BINAERERE KL, BB RY
DRI (v FIRHAE, A&7 —fgke) »
i

k

(3)

{4)

C24)

75

98

VEEI ]

19 AR S04 SR EY—T & (Na, CO5 g)

S04 Ca
Ay 12% 200™
Az o - 100 -

B8, 10 - 200 *
« 100 «

T i 8 - 200 -
/ C: « - 100 -
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/ : P
10 720 30 20 30 30 )
REA | 2HYHEM Cact, B Ca (@
12 CaClz #HnE & FIHR
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20 |
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0
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HaROHEGEH R BT 5L GE1E)

(1) PR & BGER RO B
ETNT 7Y -2 =@tk D Ca & SOy
EREERIATR T, CORICRNT, SHOH
RREFBEL CRIGEREERDZERIDER

oo

DNTHD,
it R & SCER B OB E /oy b3
&SN EL TH D,

40 r
at BREA | RS- 1
wrsunacho| o a | pa |Bex E /
ast LS : . - B 95 /
30 . & L] &
50 @ & (0] " x
¥ /
20 (a8
90 . E=h-7Ak 39% Cact: R BAHM
. E—h=FZN Ca(OH)+Hct TR & W H0:
. EZ-LPEL-9— (ETILHE 0 V3)
25 E;f;;?—;;i‘;s . EFAT7EL-9-
Ca 85 N 1 b ‘ i
G0 551 1 2 3 P 5
' E MM ® 8 R (hr)
L BT I & Bt R R
5t
K& RIEZERFEDOKRE XOIEAMI,
» Y—=J1—-7X FSNBT 7L~ &2 SEFILT
J¥xlL—-%x—
o . EE AT D, COFERIEIEERRICIT Ny FHR
LTI L DEN CHBEETIE A T Y — JEEET
I DILEBR R B & GRS BES 5 Dk ic & 2 2
ot . . . .
T HEED) DI T O 72 W U 8 & IR R D
B4 EFVT 77Xl —x—@iEERKbOCak BETCI2BDTCEHd, EFNEVY=——NLT I X
S04 B L= X DEZEIX 7Y —BEERTEI R EIC T
R PHMHNMERCERR (€01 Eo-L1T 27Xl —x-)
MEKEE | PR | RS E RS wmW WK CaClz
({/min) (hr) (%) (e pH il il
0.40 5 95~99 45~48 2.2~3.0 Ca(OH)s+HCI .
0.60 31 94~95 44 ~48 2.6~4.0 Vi
~ ~ —_ [] # CaCla
1.0 2.0 88~94 45~48 1.6~2.0 v P
&Y FOUENE & GERE (202 EFVT7EL—%-)
HE KR | PHmamsm | KGER R IR CaCly
({/min) (hr) (%) G pH i Hi
10 7.5 95~96 48~50 1.6~2.6 39% W x
25 3.0 92~94 48~52 1.6~2.0 B % B W
50 1.5 87~89 53~55 1.6~1.9 H B w5 %

NS &L L 3,
2) A5V s Ca B8 SO« DR
A7V —RE Q05MHEL 7= & & OWRER
%) EATY—hicEEND Ca 3L SO
EORFRERIOIC TR, AWAY Y 7Y 7O

C

25 )

EFLIDKRENATYFERL U B,

(3) LEZTY —iRE

S &I Jar Tester OFEMER I RIG ERE
TERERDZD, N —ROBERBICHY T
2HDC, INEEINCE K K % 13 NaClOg-

A I A BT T — =

K AARIIAASAS




100

WAk BN BT 5 TR (5 1H)

<a,
Sog
b3

%)

s
20 30 40 50
AZU—Bm (Vol % at lo5rm)

E16 7Y —gEs Ca: SOs 1

NaClygrp Dty 2w ( 2 KD EHEREE
EEHKE Jenkins ORI L8 - THRDH T

60, © 10

IES Y2 q

300g =500 % %:ng as S04
IHNEZATY) —DEAADBE I BT & SO,
10 g/l BECTHI6L D CNKHYT22TY —
IREELE 5 ~10vol% (1043R) TH 2,

LD > TCEDBEDA T Y — BE CEETN
BEREZLOVERER Y — ) V7 OO EL
EMOEREINDEENTE S,

4) <y FRIERE <y FEfEH

Ty aUERITEERL LB\ OB E
S OHHRY T —F v 7 ERLAEEICKED, X5
U —TRBRE DR — 4 ¥ SRR TR B B9 A
TLHFEOEEREOEBHICI N <y FHERE<
v FRFLOBIRIIHEY ATy 7238 SOs D1y
5~6g/0 D& ZDEFRBICEHY 27y FRHZR
EATY-—BERBIU vy FiEHELOBEILFEIO
DZTELTHD,

FI0 <y FMRHREZTVBEREBI Yy K

Do
K =5.5x10"2g 2 )k #5/cm2.min at 50°C

(CaSOy BEFE 1g/cc D& XD

550°C I #31} 2 CaSOy « 2Ho0 () ¥aZe5EAf
Fi I3 0.004 mol/f €H Y, 7Ud CaSOy
WETH) 0.54g/0(0.00054g/cc) TH B, AT Y
~ R ORI 5 S OF I % @ 1,000 cm?/g
(CaS04:2Ha0) &7 3 & DR EHLEL

0.055g/cm2.min X 0.00054 X 1000cm? /g x 60==
1.8g/g-hr.
kKD,

BULAERDERB L UIERZ T Y — OfE SRR
DADBTEFRE & 22 0 KO FBRER S 1,000
cm?/g CTEDLOSREREL T, B AMERLR
32 DI LELZBEERBEEHEL CARD LK
DZTEL KD,

EBRAZ ) ~2BH 50 (E=—LT 72

tl—x-)

M RpRE- 1{/min

CPour iRy 2 hr.)

BT U —ICHHE SN 2 BT R

CaS04.2Hz0 .
5g/lx gg, x 1{/min
=9.0g/min
e IR ER

9.0g/minx60-1.8g/g-hr=
300g as CaS0,4.2H-0

C26)

W I

2y K| 25 éz])); zj ;'ﬂ; 2z v F
woihisk | e | LT | 2 .
(%) |(vol %)) g/ S0, )t 04| I i 1t

5 30 14 70 5

10 25 12 50 4

15 20 10 40 4

25 15 8 20 3
6) 27V — e

AT ) —REDS 25voldp (104D LUF ik
EHEAR mOSHH FET RS, 26~40vol % Ik
CEHREmINITOZ & < BREEN%, LD
B ETERRIC B SIERE 2R 5 & 35cc/min
BECHDI»PS 6em/min » 755, (100c.c.=

100 ¢

Gams

0 2
B M (min)
BT vawv o) -k




101

ko BH@EE M BT 5 0% (1

17cm)
Led->T, B SOy AT 7L — 20D 3HE
LLCEAMEE 2m/hr [ FeE 2605,

6) Rty aUVDELHOAE S
HUBITRL2ICRENDLE V==L T 7
YU —4—CBNT 300x30p BEE, £FNLT
YL =& —KBNT 500x500 BEDENEKS
L<EEROIE B SN,
%K,E—w~izbmgwﬁ5ﬂtﬁﬁ&n

RELCZAT) ~TERICE VERORED AL X T
TCNBZ &EvBbrd,

IR D YT T
RAMOETNT 7 ¥ — 4 —FERECBNT
1) BHBHDEIZE—4 @

2) A5 ~TRBBE 9HH, 12HHR4&
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DT TNBELI,

CNSOFERIFYy o X7y — V&, X5

BN Ko7 70l — x —EREROAES (B

B - wmOAKEXI(EEXID
No. =y ¥t CaCl: 7 ¥
AT L N

TRBZ 1) — 295 % 29 623%x 77
1 Ca(OH)2+HCI

K~y R 231 %29 413% 43
5 B 1) — 39% W% t 468 % 56 815190

K<y K Y, 495 % 69 885x 87
3 TEEAS ) ~ 70% B IR 373%19 | 590x 24

RI2 TFNT 7 XL - % —EREROKRE S (Bifzw)

. oD KR E X
No. o #} CaClo f& 1 fii £
f & & S N '
B 2 U~ 68691 | 1,075x113
1 39% Wtk
Y. 728 %74 746 X 78
BB )~ 588x104 | 1,420x382
2 \ 0% & T % 1%
K<y B 277x 35 434 % 69
BWBZZ Y- 621x 76 | 1,201x208 | 1 e
416x 61 | 1,214%210 2 [ Jfss
3 % 70% [ T ¥ it . -
525X 47 | 1,390% 78 | VB AN
HH <y F 642x 56 746139 | WBEAESEH O

—~TERETNRICE DE 1 KIGEERIC Ly 270
WHIC & SRR OPAZE, CaCle ¥iin <4 FEf%e
L 2H2REEN CaCle S 1o & 250
T, EEBERHOBSICIE CaCls O A8 % tn 5
Ao ¥y FERBBIURE DRSS o0
HEbhH D,
(8) FEBERTHE: NV % & MM 8¥IC L B
S04 FH&
LLEDOERDHER, Bl S04 &L TT 7%

275

V=R =& HV 7SS 3ER Ly a7 OKRE S
RELWBEEDKTH D4, Ly o OBERBIL
YWDRD<y NIRINTTEICHBROE 5\ 0 38
DRy =) 78T SN TREEDEMD - DF
BRAHCHI2EDOREEFLCNDC EHH SR
o7, ,

CNERDHDZHDE LT, RIS & K
NWHEEEE AR 2 SOy HRANHHET b
TTNBPBNEEZ DN, ZOHEDRIERIC
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WA BEERCBE T 5 % GF1H)

DHTHRHLCAD,

GWER 10m® DEF|n fHORIGHEI & » TR
JGEFTS LG, MEKHEHE 5md/hr 20
FIGEEES k=300f/mol-hr Ca #3J¢f SOy
DEfaFIE & €7 0.06mol/f (SO4 &L
T 5.82/0) CHHETHEUTHREN & KT ER
ROBRERDTCHRD,

007 +

0.06
005 F
004 |
Cn-1 B

I[l'l'!l:l| /E} 003

002

001

00t 0.02 003 0.04
Cn (mol/p )

B8 RIS & RIGERR OB
TR M E RGOS E DR B
Co-1=Cpy(1+keCy)

C : IEPEE (mol//)

o : 1ADEHNOVHH ZHR] (hr)
I3~ C Co=0.06mol/f, 6=10/5= 2 hr
AT B &

Cn-1=Cn(14-600C1)
R0, CHNERFETIIRISDEIER O Adss
5, 45° OB 25| % Co=0.06mol/f DALV
PEBRIERI %47 21T, n=1~30D & X@®4BH D
RE Cn BILUONIGBERRIIKROZ L ThH D,

n Cn fn=1-Cn/Co)
1 0.0092 0.85
2 0.0032 0.95
3 0.0016 0.97

TREbHL, B2 C1395%, SHTEIIT%DIR
JEERBDHFFCE B,

4. 1

EBED RIS B 5 RIGER R THEPS O #iE
AHREEEBRINEILLLL2DDEEZ NS,
(3) # &
HACAKBEC & 2 KETEREARP OB S04 1z
DVCE—=N—T A MBLET 7L — 2~
5 RSN ERE T - e RK DR % B,

1) Ty 37 2 7KEOARKIG & 1 E $ ki 300
(mol/l-hr}-1 (50°C) <TH 1, M, SHRBL
CEHGOHMMCL D RENRkB3EBN S,

(2) CaCl: OFFARIIM KFD SO4 I IVPS
CRDEDNTEBL, BFENB SO« &1L T
WK SO. BEBIC CamrEmaE<l, B
SOy EEFEIEEDEDICE D DH I,

(8)  IICHH R & BUGZRIC DU T A — Wi By R
TEAY FEROAVBKRGERRPRELRLD,
BIGERELOBIE T DM ERLT 72— & —
DOFW BRI 2B TH D,

@) tyavOBBAMEREBINL, 77l —4%
—PBICE L WX Y — VB 2B IE T 2 I 88
TEBA ) — 21T 5 ~10 vol % T H3,

G) TZ7XL—2—ICdDESNELY IS
VI $2 &300~5006, 11 30~50p D Kk & 7135
RERTH S,

(6) TEBRAT ) —OUWEEZ 6cm/min BET |
ARE2mL EEBE B TES,

(1) Yy v OGBIBERLLE L, WBROKH
HBERBITRAT Y ~FBREOHINEERE FORE
MHY, ERHEIZLOERREDETEDK
ERHDVEBVPBECELE LD SN0
BORGH & a2 DB 2 TR I e E L
5o BUGHEIR ~ A& 8 S EFISB RGO
BEMNCH S,

T v

LLEDOWIE S & BHC LT K 4R # K 100—150m3/
hr, BB S L€ 15m® ¥4 7L — % (B Mg
LU Ca ) BIULOm3BFiE-+ 4 m? K )LH #HE

(B SO« D &AL, SELT D= D KLE
AR L CHUKRERAEE £ 2 2. SN S OER

RREDNCIRBTHRRE & T D,
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