i
BURPGE P AN OINF R EMFIC BT %
FARREB OB

MBEEE, FINE AN 88X

® B

SHFERE 2 RE TR CTHC LN REMHORIGERN L2206, 7/ — FCBw TR L, REEEG
TP OBALWA + v 2 RERICRILT 2. FREEFRB JOCRFERIKEREICB VT, ThEZh HEMES X0k
WA E SN TVE D, MFRREOEACZERPLETSH L, EFLRIINLOLEEBMEEZET VL, T
PHEHO P ORI RRE L CRERIREZ LT 2 ke Lz, T2, oz TSUS316 ®ARTEmIZHt
REEEZEH L2560, ZREENEOREHRRS X OCRRRRZEZHEE Lz, AEE )RR, gy sRE
OMHE, fEpr, WIS CT, TREERPORMERR, RERREZHEET L LD TS 200, SHEEREOE
AR HBANTH 5.

1. #& 2. EEBERIRET

BUE THHC BT 2 5 O MM S, 55 B JEBEMETE LT, JBERE 2 EFVERICK D E
B Oz, FEMFHTE > T3S CGREE 2B SRS L7228, WhICEaEdT 2 REEERS L O RHER
'C%é. £ OBE T T, SHEMMEZMEHT2 BEZRENICIEL, S BRI W TRE

LWLV BEOMENILHDTWASEY, ma A M, L.

B\%&mmﬁﬁﬁﬂ®ﬁmkio G 7 e Ak A PR 3 7 2.1 EBRAE
CLICk A RMERBEMB RO EIBREING, ZD FEREE UUTISRY. Table 112§ HUK O i A
D Pk - H 3 E LT, IO DO 248 AKE &l (50, 70, 90C) ZL7:#, Fig. 11K
T5, HHVIEpHEEL Th LB ENOY, JTXICAHSEMZT /—F, SUS3162AY—FLL
BRI ELEOBENENEZONBD, HHNEODOMRE  CTERIEL, HELEFORTF Y a Xy y bEAIVTS
FRECHE S, BIRTR S 542 REHNEETHS. 72, mADBRZEIIM L7z, 4~ 5 BFHEGR%, RAHER
HHNROpH A= LEBEICIE, VAU RS =L FEXdHLRERNL RS CEROMmMAEE£ILL, 20
A RET S S ENTFHREINS 20, BT LV,

il

ZFZ T, BRVEBEO—2TH AP EREICHER L Table 1 Composition of model concentrated brine
7o, HMEBEBEEICHH SN T — FEMICIE, —#IC W [g/kg]
F&VICHSHBE AL 2B WSS, BT Mg Ca K Na Cl Br &%
RO &5 1HALW A + VT pRicsveCy, 22 28 68 9 1669 12 )
7= N ECHRERIBAET L, T, FELEEINM
KL TAL 2RI FHB (HCIO) (&, S4LH 4+ ﬁﬁé?aXévFK%ﬁ
YEBALLTRER (BrO,”) 2AEKT 2 L2Hbh0 i > |=
TwahD %ﬂ!‘% ’% wn

F72, W&, RMEHRBZEORMEEREB L ORER

EAHBICBWT, TR HEMES X O T |
InTWn3

ZZT, Zl@ls’(ifbi%iﬁIﬁ BT, SHTEEEZ
W L72BC, BEICR 2 EE 2 oD TP OX
WM S & O R R MR ERE 12D W T SUS316 B o
R EEFLE LTHRET L. Fig.1 Schematic of experimental apparatus

25



26 WORR IR BRI (58 %)
100 L7
= 80 f — [HCIO)/([HCIOTH{CL,]) 22 HRHIVER
% 60 1 - [HCIOJ/([HCIOH[CIOT) 221 REEFMS LOERBOEREE
E w0 | KK & O SR IE DRI AL Fig. 3 1R
S | F.OBRAFMUL T2 R, 00 SO 5 2 e e 13 0
= MU7z. LaL, WEMIEAN L 72 ER o4 CTrtE#%
0= HZHET 5 LCHEE L2 % 4 ORI M 1 e
T 5L 7= & WY B S A6 S, WM X O 31
WA E KXotz F72, BRI ILHEORHSEFE
Fig.2 Relationship between pH and abundance ratio of T B VRIS IR T L7228, ZOETHEHE D Sz

hypochlorous acid

BB OARIT 572, ZOM, RERICEMEIAKE
PRI 7=,

PRI L 72 i 2 A KB OB B & O R KM IE 13
I FEMEE Y oH L.

FREIR R RB AR, R ER, REHFERA + >
ELTHAATEY, TNOOFIEFig. 2 1R X )1
BWOPHIZX W E LT %2 ¥, ARMEHENEO pHIRT
i, FEAEDPKREEERE LTHEAT L7720, FREE
FOERPREEERE UTHAET S L LCREZ T

ERE&EDPo T

—Ji, BREWIZOVTIE, ERBERD RN 572205 K
BRI AR RN L 72720, REBITRFEA +
URREIMFERRICRIESNEZEICE VARSI L%
Zbhb,

CNOEDRERNPS, 7/ —FETRELLEE (gas)
OFWIFig. 4 TRTEFIVIHRD L E 2 Obh b, RE
L7-HEO RIS 255, 50 I3EAF L CamE
b, BAAEFRIE (1) RO X ) ITKME R &
20D, pHAHEANETH 5720, SUBIZATIZHER,
MARGHR L CTRMEIERIRICEALT 52, 72, RIEEHR

©  HCIO (&)

T  HCIO #ZEfE)

o BrO3' (ilﬂ“{l—g)

""" BrO; (HEE(E)

— HCIO (REHEERFE)
S 9
] . 70°C 90°C 4=
ol / \ &
£ 3 =
"\o‘2 1
il T
14 % PR a e
o R -k 1 Q
g ) — ? .......... - o\)\o —ff:'i'--"'ﬁ:" a . &
0100 200 300 400 500 (¢ 100 200 300 400 500 0 100 200 300 400 500
B [min] B5R [min] B5R [min]
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Study of Generated Chlorine Behavior in Case of Applying Impressed
Current Method to Equipment in Salt Manufacturing Process

Tomohiko KARUBE, Naohito YOSHIKAWA and Akio NAKAMURA

In the case of applying the impressed current method to a salt manufacturing process for protecting equipment, chlorine is
generated at the anode and bromide ions in the process solution are oxidized to bromic acid by the residual chlorine. The target
value of the residual chlorine and the standard value of the bromic acid in drinking water were defined in guidelines for
drinking water quality. Therefore, it is necessary to be careful when applying the impressed current method to a salt
manufacturing process. The authors developed a model of these generation mechanisms, and studied a method of estimating
the concentrations of hypochlorous and bromic acids in the process solution. We also estimated the concentrations of
hypochlorous acid and the bromic acid in the evaporator by this method, in the case of applying impressed current to the
evaporator made of Type316 stainless steel. This estimation method makes it possible to estimate the concentrations of
hypochlorous and bromic acids in the process solution by determining the material, place, and area of the equipment used for
protecting. Therefore, this estimation method is useful for studying the introduction of the impressed current method into a salt
manufacturing process.



