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酵母による高酸度、高塩度、高有機性廃水である
梅加工廃水処理の検討
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Abstract

Wastewatergeneratedfromtheproductionofseasonedsaltyplumescontainsveryhigh

levelsofsugaralcohoLcitricacidandsodiumchloridewithCOD,NaC1andpHvaluesof

aboutl20gﾉﾉ,７０９/Jand2-arespectively、
Ｆｏｒｅｆｆｂｃｔｉｖｅｔｒｅａｔｍｅｎｔｏｆｔｈｉｓｃｏｎcentratedwastewater，alOO-timednutionistypically

appliedthusrequiringalargeaerationtank・Inthisresearch,ayeaststrain(UY7)isolated
fromaplum-productionwastewatertreatmentplantwasshownｔｏｅｆｆｅｃｔｉｖｅｌｙｃｕｔｔｈｅＴＯＣ

componentofthishigh？strengthwaste・FavorableTOCreductionswereachievedwith
dilutionsofonly3tolOtimespriortobiologicaltreatment・TheUY7strainattachedreadily

tothebiomasscarrier（biofringe）composedofacrylicfiber，Incontinuous-treatment

experimentsusmgabiofringereactor,ｗｉｔｈａｎｉｎｆｌｕｅｎｔＴＯＣｏｆｌ４ｇ/Zanda5-timedilution
factor，ＴＯＣｒｅｍｏｖａｌｓｏｆａｂｏｕｔ４０％ｗｅｒｅsuccessfUllyobtainedwithHRTsof1.0ｔｏ２．５

days．

KeyWords：Yeast，Ｐｌｕｍ，Highlyacidicwastewater，Saltyorganicwastewater,Acryl-fiber

た超高濃度有機性廃水である。さらに食塩709/Z、ｐＨ２

～３と酸および食塩濃度が非常に高い。このため調味廃

液を活性汚泥法で処理する場合100倍程度希釈する必要

がある。よって梅加工場では総廃水量に比べ大変大きな

廃水処理設備が必要となる。現在多くの工場ではこの調

味廃液を処理せずに、産業廃棄物として処分している。

しかしロンドン条約「96年議定書」批准により、産業廃

棄物の海上投棄が禁止となり、また陸上での投棄場所の

枯渇などから、この調味廃液を経済的かつ安定的に処理

することが必要となってきた。

１．はじめに

梅加工場からは、工場廃水と調味廃液の２種類の廃水

が出てくる。工場廃水は、塩漬け梅の洗浄水、脱塩水お

よび工場内洗浄水であり、ＣＯＤ１５ｇ/LTOC750mg/Z、

食塩109/Z、ｐＨ３～４の廃水である。この廃水は主に標

準活性汚泥法により処理されている。調味廃液は、梅の

主力製品である調味梅を製造する際に出てくる廃液であ

る。廃水量としては、工場廃水の50分の１程度であるが

COD120g/U、TOC50g"程度と糖アルコールを主成分とし
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Table 1 Water quality of seasoning solution used for

experiment

COD,

TOC

TN

TP

PH

NaCl

Item

.. Cg/O

(g/0

(mg/0

(mg/0

(g/0

wastewater 1

120 ~

50 ~

300 ~

3 ~

2.4 -

68 ~

150

70

500

70

2.5

73

wastewater 2

140

70

7000

1200

2.5

70

Wastewater 2 was prepared by adding 30.7 g/J of (NH^SO, and 6.07

g/l of K^HPO^ to wastewater 1.
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1010
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Yeast = 880000 exp(2.137 OD660)

r2 = 0.9364

OD('660

Fig. 1 Relationship between yeast number and OD .
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LTBFT9 (Japan Vilene Co., Ltd.),

-;i/ (Fuji Spinning Co., Ltd.)* '<>f i*?1;

>v (NET Co., Ltd.) fcitf/t'f ;Hfc» (Ohya Pile

Co., Ltd.)

r * V

lcm

2. 7 i

, 15min)

(NET Co. Ltd.) ^

2. 8 26S rDNA

^*fffl<7)K#tiYMgl^^^ (Becton Dickinson, MD,

USA) £fflv>-C2

Plant Mini Kit (QIAGEN, Hilden, Germany)

« ffi U 26S rDNA D1/D2H «*ii«1"&^i6H

puRe!Ta<7 ready-To-Go PCR beads (Amersham

Biosciences, NJ, USA) Srfflv^ y^-fv-^LTNLl:

5'-GCATATCAAGCGGAGGAAAAG^ NL4 : 5'-GGTCC

GTGTTTCAAGACGG (O'Donnell7)) ^rffifflLTPCRS

f^*ff*o3to »^tL^PCRflHBS»li, QIAquick

PCR Purification Kit (QIAGEN, Hiden, Germany) £fflv>

mWkL> ^Slfi^iJti. 7P7^-i: LTNLU NL2:5'-C

TCTCTTTTCAAAGTTCTTTTCATCT^ NL3 : 5'-AGATG

AAAAGAACTTTGAAAAGAGAG^S J: XfNIA (O'DonneU7>)

^rfififflL, BigDye Terminataor v3.1 Kit (Applied Bio-

systems, CA, USA) £ffi^T ABIPRISM3100Genetic Ana-

0.50A/mfilter

rap for removing

bubble

Influent

tank

Fringe yam:

O 0.2cm, IOcm

Biofringe

Fig. 2 Schematic diagram of experimental system.
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lyzer System (Applied Biosystems, CA, USA) (::<£& "9"

- ^ -^- X (GenBank/DDBJ/EMBL)

2. 9

(Shimadzu Co.)

(DKK

(HACHW

Ct = Co exp (- bt) (2)

(mg/0>

(day), b

(I/day)

(bli)

3.
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Table 1

zo Fig.3 tz

tzo Table 2 <^No. 1 tc

18000

16000 |

14000

12000

10000

8000

6000

4000

2000

6

Time (days)

10 12

Fig. 3 Changes of TOC concentrations in 5 times

diluted solution using different kinds of yeast.

Symbols: O: KY1, A: KY2, □: KY4,

+ : KY1+KY2+KY4, ♦: UY5, •: UY6,

A: UY7, ■: UY8, X: UY5+UY6+UY7+UY8

: Eq.(2) with b of UY7 in Table 2

Table 2 1st order TOC removal constants for test yeast

strain

No.

1

2

3

4

Yeast strain

KYI

KY2

KY4

KY1+KY2+KY4

UY5

UY6

UY7

UY8

UY5+UY6+UY7+UY8

(UY7)

KY5

KY6

(UY7)

P. membranifaciens NBRC10892

P. nakazawae var. akitaensis NBRC1669

P. acasiae NBRC1681

P. anomala NBRC10213

P anomala NBRC0118

S. cerevisiae NBRC1046

C. vanderwaltii NBRC10319

C. versatilis NBR&10664

C. versatilis NBRC10038

C. versatilis NBRC0854

(UY7)

Z rouxii IAM12879

D. hansenii IAM4978

Z. baillii IFO1098

C. magnoliae IFO0705

b (1/d)

0.111

0.117

0.117

0.118

0.128

0.117

0.160

0.082

0.157

0.145

0.0978

0.144

0.150

0.104

0.0314

0.0888

0.120

0.104

0.128

0.0877

-

-

. -

0.158

0.0927

0.0796

0.0611

0.15

r2

0.973

0.977

0.980

0.971

0.992

0.964

0.987

0.919

0.992

0.998

0.984

0.998

0.945

0.791

0.223

0.804

0.804

0.797

0.906

0.866

-

-

-

0.989

0.980

0.914

0.965

0.996

P: Pichia, S: Saccharomyces, C: Candida, Z:

D : Debaryomyces

Zygosaccharomyces,
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75

100

29

40

99

UY7

Pichlajadinii U73570

, Pichlajadinii AJ508585

70.

Pichlajadinii AY497671

- Pichlajadinii AY233760

Ptchia meyerae U73578

WiHlopsls sp. HA1617 AM03968S

Wittiopsls saturnus AJ507804

, Pichia rhodanensis U73571

Candida sp. BG01-7-26-007A-2-1 AY242336

I Ca/K//«/a jp. BG01-7-26-007B-1-1 AY242338

— Pichia lachancet AF017412

- Pichia peiersonll U73572

Candida sp. CBS S303 AY5S0999

Pichia misumaiensis U73581

Candida choctaworurn AY242351

Candida choctaworum AY309857

Candida choctaworum AY242298

Candida choctaworum AY242241

Candida choctaworum AY3098S9

Candida choctaworum AY3098S8

Galactomyces geotrlchum U40118

100

0.05

Fig. 4 Distance matrix tree showing genomic relation

ships between UY7 strain and related yeasts.

<D26S

Pichia .2—99

3. 2

T^ble 1 1 ~100ft£*« L fcifc

, 25> 50,

ATOC = V-C0 [1 -exp (-bt)] (3)

(mg)> V

(0

2 3 4

Time (days)

Fig. 5 Time course of TOC removal in wastewater 1

diluted from 10 to 100 times using UY7 strain.

Symbols: •: 10 times, ▲: 25 times,

■: 50 times, ♦: 100 times,

: Eq.(2) with Co and b of UY7 in Table 3

Table 3 1* order TOC removal constants for UY7

strain

Times of dilution Co (mg/Q b (1/d) r2

1

2

3

4

5

10

25

50

100

67700

32600

23100

17400

14900

7070

3090

1820

1030

0

0.0135

0.0729

0.0865

0.0931

0.187

0.199

0.198

0.144

—

0.956

0.998

0.996

0.958

0.971

0.975

0.967

0.965

Fig. 6 H

PH2.5,

(Table 3)
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Fig. 6 Removal TOC from 10Oml-wastewater 1 diluted

from 1 to 100 times using UY7 strain.

: calculated from Eq.(3) using Co and b of

UY7 in Table 3

3 ~

TOC

C:a: J: ^ 12.5kg

t fc"Bible 3 Kt

T0C/d/m3{i,

min) LTDOJiO.l—0.3mg/igff H
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3. 3

Table 4 Comparison of biomass carrying capacity for various biomass carriers

Biomass carrier
weight

(g)

surface area

(cm2)

volume

(cm3)

spacific attached weight

(g-yeast/cm2-surface) (g-yeast/g-carrier)

bulk solution

(number/mZ)

BFT9

Chitosan ball

Biofringe

Biofringe

Pilel

Pile2

0.8656

8.2066

1.8753

2.0014

2.036

1.6039

129

117

124

30.8

42

6.2

8.00xl0"5

0

2.48x10-*

0.0119

0

0.0163

0.02698

0.00893

0.01855

5.40xl08

2.74xlO8

4.56xlO8

4.98x108

5.57X108

5.57X108

BFT9 (Japan Vilene Co., Ltd.) is nonwoven made of polyester. Chitosan ball (Fiyi Spinning Co., Ltd.) is made of chitosanfiber. Biofringe

(NET Co., Ltd) is made of acryl-fiber. Pile 1 and Pile 2 (Ohya pile Co., Ltd.) are textiles made of acrylfiber.
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Table 5 Operational conditions for continuous treat

ment

HRT VLD* D0 Temperature nn „
; (d) QcgTOC/rnVd) ftng/Q CC) QD«

A (0-10)

B (11-14)

C (15-25)

D (26-35)

2.5

2.1

1.6

1.0

5.1

6.3

8.2

12.5

0.1

0.1

0.1

0.1

25

25

25

25

2.83

3.10

3.05

2.68

*: Volumetric loading rate •*: ABS at A = 660 nm

3.5

3 '
2.5

2

t.5

in no o on o ^ o

16000

14000
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10000 <

8000
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••!♦ • •••

20 30

10 20 30
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Fig. 7 Time courses of TOC concentrations and pH for

each hydraulic retention time.

Symbols: O: influent, •: effluent
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