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Study on Recycling of Salt the By-product according to Waste Management
Sotaro HIGUCHI*

In The amount of generation of by-product salt of normal trash would be approximately 14.4 ten thousand ton in chlorine conversion.
These were disposed and affect a variety of problems to environment. In this research, sodium hypochlorite was generated as recycling
use of these by-product salts and research uses it as sterilizing agent was performed. Because by-product salt includes potassium and
generated sterilizing agent includes potassium hypochlorite, the sterilizing agent generated from by-product salt is called as “Eco
sodium hypochlorite”.

(1) Production of Eco sodium hypochlorite using methods of non-diaphragm and diaphragm.

It was confirmed that methods of non-diaphragm is possible to operate for long-term and to generate Eco sodium hypochlorite of 0.2-
0.5%, and availability was confirmed after experiment of long-term operation was performed. As for methods of diaphragm, Eco sodium
hypochlorite of 3-5% was generated after pretreatment coagulating sedimentation and increase of current was performed but long-term
operation was impossible due to scale barrier.

(2)Sterilization effect of Eco sodium hypochlorite

Confirming experiment of sterilization effect of Eco sodium hypochlorite and commercial sodium hypochlorite was performed using a
colon bacillus and normal bacterium. As a result, sterilization effect was equal and it was found out that these are possible to use as a
sterilizing agent.

(3)F/S (Fusibility study)

Eco sodium hypochlorite was generated with methods of non-diaphragm and fusibility study which supposes that a sterilizing agent
is used at sewage treatment plant was performed. As a result, ecumenical merit was found in both waste-treatment plant and sewage

treatment plant.
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1.E4+05 1.E+04
E E 16403
2 =
U A
e # 1E+02 |
g i
® 1e:01 |
= s
|
K 1.E+00 ' ' ' ' '
0 030 033 036 040 045 0 030 033 036 040 045
REFME (mL) REFIME (mL)
3-3-3 = IR AL OB H
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3—4 TKEHRRUEBHTOIaAXREMAZEELI:
TA4PEYTARET 4 —

R D[R 57518 Z A BEEI % O HE AT A ALER A A3
BAROLGA AL LT, MROGEITMRIK % Yeif i
T2 HHINLALSY U IR K B LB AR > B B S
. CIISTALVY LRI & LClRIeT 5 2 &
ZEEE L Cm Rz B, WEAFIRT 2 Z & 2ai
2 & L TRIFMEDOMGF &7 7.

(1) BlEtEDHLEE

BB 570 D B BRIEHRICIRIN T D A, EIC
BEAGRIE D DI T 5. ZABEENC PO RA T HRIER
I, FRIAICE ENDEHESITER LTV D, BERIF
ORI XV RBAT HEI R ENRARD. A M—TFD
A ITREHIK (FIK) & BEATRIKIZFRRE L, —EBITPE <
ELTRRICHEE SN D . THBEENCE S HFEOWEIL
XE= I alH D ERD LI TioTND.

- [BERRER)] — B — B A

Cl:0.40%  Cl:0.08% Cl:0.30%  Cl:0.02%
(100%) (20%) (75%) (5%)
2B, ZOBEHTRIRIIPEN B TR T 4 W FITHIR

REDT N FEWRE AR, RS RS AR T
DEF TS, L LAVEKEOBRE THIEY —XICLD
Bk 24T 2 m AV T, B EYEK ISR S 0,
T, ZBANTHBEBICEE ZRE AL TR T, EICH
HEARIKFIHIR SN D Z LD, BHBEICE SN
FRITD LS.
WROWEINZ G EIAE O 4A B2 & (NaCl)
B (NaCl/Cl= (23+35.5) /35.5=1.65) T5ERDLED
WWHESNS.

Ik CH — BEEIKGR)] —  [BEEIAER
0.66% 0.13% 0.50%

NaCl #%i

Tebb, FRAIA100 t ZBEAIT D & RIAENEI0.6~0.7
CREERAEL, TONHED ANED SRISE00.5 t A%
ETDHETHEND. 2B, HARNGREET LHEIE
HIXIEIF100%NaClE L THILTE 578, FJKRIZKCL
LOREHELTHILEND.

(2) BRAMEOBRELBIEIRRKES

DOOEO ZHYPEHEIZIATIEL000g, TOWNAKDT
HH800g THDH. ZIUIFERDO —MRBEFEML G AT
HBHEHEOERBETH 5. ZOHHEDH 107 ANERTH D
AR AHEITIHS0 t, 500 AHBHTIT400 t & 70D, mik
L7-RIERORARENGHEET S L 80 t BERITO.S t &
2% 1t OFIEREIF205 NERT, 5t 1£1005 AEBTHi A
DORARIHY T 5. £, BEHEEH OBILZ OF
s AR LT, FEABCE OBEIRR &4
J& U TRE STV A, Gl I BRI R 0 1,355 (B
FROTHEEDHENHN LN TS, bz E L
LERDE DTS, (K3-4-15)

(TE) « P AR O RIAEYE % x5 & 3 5854130 80T 2
LB,
- BEAMERY O BIBUL Z OfE LV KRE RE ST
HEZAHNE,
(3) FSHREtTr—R &E&H
BIAEEORBEROZDICLD, RO 47 —ATON
TFSHFTT 5. WMt — A B L ORGSR T &
B THD. (F3425H)
1) EBREEBEORESH
T R A RCE S A O MIREIEEMAEE Y, TKLEES

2 3-4-1 Jiuax HiRE & F S

ARG | FEREE R G/d) | MERRHAEL(/d) H AR

0.1 16 22 275N

0.5 80 110 10 1A

1.0 160 220 20 A

5.0 800 1,100 100 5 A

# 3-4-2 FS it — A
=2 RIZEH (t/d) HkEmd) | AahEFE(ke/d) | A RhiEHE (ke/h)

r—21 0.1 2 6 0.25
r—2 11 0.5 10 30 1.25
4r— 21 1.0 20 60 2.5
4r—2ZIV 5.0 100 300 12.5
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OHFAEHOICRET D, ZhuE, Ao akilin 7 v
HV EEM LD B TORT 570 Ths. 272
L, FARMLEIEGSITIESEC S 25461, ARk Lizzak
Ha#ER LHAT222 8 TE20T, FAMEDEE
TERDEL T 25 A7 XA TIEE VLS.
2) BlEIEDER

B AE ST I AR G ) 2 T L C, AR 1R YA AR
LCHERAT 20— s5 2 )7 chsd. Lo, K
TR CIT2RIRME - S E b DB = R EA2 ER LT,
TIRIEHE AR (SY FRE DI KIRIEY 2 % v 7 m— ) —HUCiE
W DR TEET 5. W, TARLIRIGIES~15kmPE &
TR, BENDRWEAITECERS RN EE X
BD. BAEHEKOEMIERERE IR TI I RIC
BN, KRB CHERIERE: E REBNICR 558, 2
TRIRAE 7K (20 Yo T2 D HE /K I S8 % S L 73R L CRIA -
LDELHD. £, HETERTIZLHLOT, Th
LAEED THIRMET L TREEZRETH I ENLEEL
v,
3) EKEEL I aORBARERE

UPNTIE K IR AR & [RTRR D3 % i 1 -C AR vk
JE0.15% (E#EHR) THE L iz, RIFFECcax
TRYRPE LR AT o TR, 5~6% TIN LV EE
R aR N EMMZE L CAERTES Z ML
o, ZNDHORREZT T, RRE Tl ez il
LC, HKIRIES%, ARRIERE03% TRl 5. 72
B, FEIEBR TITAEMRKHIRE0.5~0.6% b T& 7z
7, BRI OEEL AT > TWRW-®, & TR
BEEINE AT —IVREICOWTHT = v 7 RLETH
D BT DRENMEL G0mg/LERELL ), A —iL
FAED DI NEEAIZOWTE,  HEAKEEE10% CAE KR
TRIE0.6% TR+ 22 L b AHEEBEZBND.
4) ERREHREE

R AR B LG AR 7, AR, KR, BRE
M, RHETREE 2 Eos DRk S, BANUCREGEE D
ARE L > T D, B OB DR AT DHEHRILT
NH Y ERISLTEaRMERDN, BBHSRETD
IRFEH AIKREIERZAT O MERH L. = aRMiERKE
TSRO ERE TEBEICHR T TE 50, Eitiis -
FTTEDEMENTNRY, EBBA T —/LORENRE
L. AT —APMETLEEBRAEILL, HBICKDE
WOFERNMIEL 2%, Z 0w, BRIERITEM2,
3EIOEMEMEFIAT) XOFE I TS, £, &
FlH 1 RFITRETEDLLIRESNL TS, BEOA
= VPADOBEITIE & A 0D, B IT TKOEE
MA~FAETD2HEND S
5) TKEHEBVAT LA

DV AT KR HAKAERRGR 72 SRR E S B i
FEED D O—IRIEMEKZ, WITRT L I FARLEIKD
WERAICHAT2 2 kb, FAREOR AR Z S
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T5HLOTHD. TRBORIRAEIT/KEZEBCUBE
EIZL Y B o T DD, BEFORIEAEE TR E
BOHE TS0, maROFEART - EEET
5. ek, ZERICaREEFERTIHAIT A E+
St L, P R DT0% U T O A E L
V.

Fiz, BIAMEORAEMN TIHE RN -
B« PEFEALVYIZBEIE I3 R L 2 5.

He g

(B RAM - G ER]
— YR - - WA 2 s o — ) —
5%k TFAKALER G~

[ PR = vk AR Rl AN [ ]

HHE 0.3%
DA R B R+ AT - | = R TR A

VS AN iy
| R 10.5%
FEAA S 7] - sl - - Hoie
A3 1.5 me/L
(AR

(4) FSEtE
TR ALK Z it [ L L BEBEAL Sy LT 2 BIIZE SR 3E
AT, RO XD RIBFRIZRIA(A Y v b)) & (A

R FAET S,
[ A]
A 1 IRIBREAKZ 2 WIRAGE, BT 5 72 Ok

o ERAMN - ARG R R N AR E LD, (B -
FHRIZED EZRRD D0, RIRF T IKIEMAS.5%
(TDS) #Z&5XUT £ 0 22% F TR L2 Dt i
DYAT HIONWT, HAREEH#RAE L. REhTT T
90HI/L, FXIS5M/ kWh, @HEIZK10M/m’, #/K100F]/m’
ERAVWEE L7z, ZHUCRBfiERZ2E&AT, 7r—A1
T7,000/m’, % — A 11 T6,000//m’, /77— A I T5,0004/
m’, 7 —AIVT4,000M/m’ %z Hn5. )
B : ELHE ORI N RE L 72 5.
(M3 iz X 0 PEREIL Y BT A 23, ARG CILE R
AT T40,000M/t% VS . )
C: KM S = aRIEOTZHEEHENAD.
(ARBRFHTIETRMO A Y > F&2HF &, TEAKTAE
BOCEIREZ HZIZHET D, )
(]
D: 1 RiEMEKOERENLEL RS, (10m* % 7
72—V —HT, 10knf2 % % E 3 5 Ai4E T1,400~2,000
Mm' A5, )
E: = aRAEREBRORENLETH L. (BREEIT
BAXCRET L EAFAIE L, RETREDRIREY
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BORE :@%&%%&i/f—zaﬂ THTHE - &A%&ﬂ%%ﬁw 2m*/d X 7,000H/m’ X 365d= 5,100,000 /4
FABLVICXVEE L. FEM OB EREE L3O B(EULIEAL ) -

1“%@%@?%7&?% L, BFCmm 5% A SR 0.1t/d X 40,000/t X 365d = 1,500,000 [ /4F:
DI2METHRET 5. ) C(=aRHFEHE)  1BR 500,000 /4%
F: T aRliEREEOESEENLETHD. (EX /N 7,100,000 /4

B T O RE I L 0 e 5> T DL AREHCIE QQ)FEAMIZ H
FEVEH T EEAR 4 L EIF B Z B L C17M/ kWhi DGEMEE)  : 2m’/d X 2,000 /m’ X 365d= 1,500,000 1 /4F
W5, ek, R SICERBEN IR KRB DT EGRIFEEDY) -

O, BHEFETIROSHIT LTS, ) 25,000 oooP% X 1.25+ 7 4£4,500,000 [ /4F
G : = A RHEAERIEEO SREMEPLETHD. (E FxMEJ1E) - 700,000 /4%
HAAUR & R A2, 3L 5. 7RO KN G(Mﬁpﬁ%%) : 1,200,000 14 /4%
0 RIS R ST D, £, MFICREBO /R 7,900,000 /4
&2 ENNE R0, FEEEMET 5. ) B)FEAMITSEH (D) —(2) —800,000 /4%
TARMITCIERD LD 72 FE 7RI & DB HAET 5. (4) FAKAAIIA
[UZA] HORHEEAE)
H: MR AZENERCE 5. (HTIRKIE O A 6ke/d+0.105 X 40 /kg X 365d = 800,000 /4F

flEHR P 7 SIS LD B> TV D, Afst (5) AR S HY
TIZ40M/ke B VD . 72238, 12% iRk M3 A 2h e 35 (= REEREAZ) : 800,000 /48 X 0.6 500,000 /4

10.5% CLlE1 2085 CTH 5. HIRKEOHIREIZT = (6) F AL FH4) —(5) +300,0004 /4
WHFEREGNERERA L CHET D, )

(] (N BEEFH3)+(6) —500,0001 /4%
I maREOEARENBAET D, (RIELZXD (73‘5)

2, BEARMETEE O6EZ = akdfiEE L35, ) T ARAEE AR 18 222,000, iy L9:#3,000F M
4—14—A TN - Bl 1% = 6ke/d X 22kWh/kg X 0.8 X 171 /kWh X 365d
S AR 2MY/d(5%), [EfEHE0.1 vd, YRk Ei6ke/ 700,000 [ /4%
d (277 NHBTT) PLFREIC Yy — A N~ —ANIZOWCEHE 21T 7.
()ZEZERIILA

A(IRE - FOIREY)

7 3-4-3 HikEF
HAT - TR
HH =21 =211 r— &1 r—2 &

il 2 0.1t/d 0.5 t/d 1.0 t/d 5.0 t/d
K 2m?3/d 10m?/d 20m3/d 100m3/d
H TR 277N 10 A 20 7 A 100 77 A
a PR LR 5,100 21,900 36,500 146,000 | A
b [E{LHE L5y 2 1,500 7,300 14,600 73,000 | B
¢ SRR 1,500 6,600 11,700 51,100 | D
d = =R A Rl 6,400 12,300 19,100 55,600 | E+F+G
e T R SEAIE 500 2,500 5,000 25,000 | C
IR/ YNEIE 300 1,700 3,300 16,700 | H—1

FEAMIN L —800 | +12,800| +25,300| +137,300 | a+b+e—c—d

ESELE3 +300 +1,700 +3,300 | +16,700 | f

EXNI'S —500 | +14,500 | +28,600 | +154,000
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(5) F&H

2L % 7 & CLH MR 2 5% 8 L, B 2 0E
PRILSS5 & Z AL TW5 . A ENEIH AR ES%
FREEIZIRAR L2 WRIRBHE K &, A3 O TR 7K ALER 355 | 2 S 4
LAHKOWHHERICFIHT 28 TF St a1 To72.

a4 —A L LTC2H ANBH1005 NEH 248 7E L4
= AERE L. BIEREORARELIHOLL DSt
EREELTND.

F SRR E UTIE, IRIEMEAK 2 2000 - ok - 1k
LBV T 28R L, MKk E ¥ v/ m— ) —H Tl
L, MERRIEEARLEE C o o Rl A A R U AR A
HI 2B AR E L., BEMEEICIIRDO LEBY
ThHb.

THICEDE, BB NSWERTICRY, K&
DIFEREMBERTARMDOAY » EHRRKREL 2o THD
%, NEMICITREZREOE AN RE S EEL TN,
Z OEEE )T - B - A ETRE S A BT D
DT, FFICAEDLETHIET 2 XLERH D, H/ Bk
FOFEHNILL H D, 1H5 t ORIER A AT H5H)
FRRIT R RILTH D

F72, 1007 AFFTATIC 72 B & FARALERES & G & X
NEZHEENZNOT, = RMUEMIEE ORI L
TIEIE10~40m® (0.5~2t) FRENHENL VRS,
Thbb, F—AMBREZEEICER T 5 &, AN
DREFIA Y v EHRRESENDZEHHBMNE RS
2. ZOVYA IV AT AL, BEEORR 5T, (A
— Wik N T OFEBR A 3 HEE T &, HUERIE R (KBS 1k (i
REXDOEWR)IC L TFHTEHOT, 5%OWKINYF
INBHEZATHD.

(12)
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4. fE

BTG 2 B AE IS L = il & AR S
B L, HKIEEE3%, CallE a2 tmg/kgllidET 5 &,
IR 0.25~0.54% O = 2R H G By, 2 0EEEERE A
HRETCTH D Z LR SN, o alkili s AV 72k
HHEBRCIIHBEKREE & RSO ENSH 5 2 & NHER S
n, BRICHERAETCHDLZ L EZMAELT. SHicT
IR A FAGEMSAREERE CIHEAlE L CRIRT S 2
EEBELET7 AV E Y TA AT T A —={To /bR,
AN F105 AL EO# T TIEBEFE AL A, T AGE R
HRIBSERZAMBCT T A Y v N a2 b T b 2 sy
Mo fo. eSO FERIZ L0 BIAE ORI X
HIFECHOMIM TR I X AR B A A L, REW
TRNERA R B S BN AIRE L 72 D Z LNl 72. Ak
DOFE & U CHRIFEED 2 r— VxR 2 fgik 45 Z Lic &
0, SHICREEEZEODLZENEZDBND.

AHFFEIL BRI TEfe S HEER MBI AT TE 2 (Fpk22
U)

24 1Tk 0 FEfE LT,
S5
1) BREEE [ BEEM O R ORI Pk

IERESE) I2OVTS (2012)
2) KPP & 530 B A P
IR HHE > 2 7 AHFFE, pp62-64

EERERA &



