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R7 Seminar on laboratories' wastes and
wastewater: Wastewater management
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Woastewater Flow
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Sewage Treatment Plant
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Kagoshima Univ. - dischargeinto
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There are no facilities on campus to treat

experimental wastewater!
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Chemical reagents used in the University
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% The GHS pictograms showing dangerous,
harmful and toxify of the chemicals
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Always check hazard information (e.g., SDS) A

before using chemicals! N

EmEFERATLEICnIT BEREEHEDREHR | £t
(SDS7TE &) ZfEFELEL LD ! RS ~|




Woastewater Flow

e

Sewage Treatment Plant

Kagoshima Univ. - dischargeinto

BREXF 3  public water



e Sewage Treatment Plant
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TETEE L The activated sludge process
MEDZLL5E58YD 7 \Microbial decomposition of organic matter
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Microorganisms die and the

treatment plant ceases to

function!
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Toxic substances are leaked into

o the environment!
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Woastewater Flow
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Sewage Treatment Plant
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Kagoshima Univ. discharge into
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Be careful when cleaning
instruments!

~ public water
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Recovery of instrument rinse water = Spl S A
3 5 (7)3 Ar R /KICER |
%E 0)\5]6\% Z~//0L/7 — /1,5 .
7 7L/ Harmful substances must nTver be poured down the drain.
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Put the waste liquid in the con’rqmer
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Put the first and second rinse water in
the waste liquid container * "CJ:L\**

= Yiiads The third rinse water may
FERZECIEVWLIITDVEDIKTHED  be discarded in the sink**
*Rinse with a small amount of water so as not
to increase the amount of waste liquid

** KERPHREEDBEMEZERUCHEEIE3~40HDRFKEERE U TEINT S

x**When mercury or high-concentration harmful substances are used, the 3rd and 4th rinse water is also collected as
waste liquid.




Eitgétﬁ IE7J<' i “;EO)WJ Reagent Concentration and Effluent Standards

k38 Mercury

ZF;ME/\U)HFB{FEEE 0.005 ma/L Sewage discharge standard (SDS): 0.005 mg L'
%ﬁ%ﬁ‘*ﬁﬂ:{ﬁﬁﬁ 0:0005 ma/L Environmental Quality Standards(EQS) & Detection limit(DL):
0.5% Hgia® = 5 g/L = 5000 mg/L 0.0005 mg L'

ZDHGAEKRO.1 mlA1 L ITSEA = 0.5 mg/L 0.5% Hg = 5¢g L' = 5000 mg L
TAKEANDHRGREZEZ D7 <100 L D/KHNHE  If 0.1 ml Hg get mix with 1 L of water = 0.5 mg L*!
RIREED7 < 1000 LOKNHE For realizing SDS = 100 L of water is needed

For realizing EQS = 1000 L of water is needed
Dichloromethane

$o0O0X5 Y _ !
TKEADHFFEE 0.2 mg/L SDS.H0.2 mglL

RIGERE 0.02 mg/L EQS: 0.02 mg L’
LbE 1.33 DL: 0.002 mg L

0.1 ml=0.133 g A1 LISSEA = 133 mg/L Specific gravity 1.33
TKEANDHEFEEZ D)7 < 665 LOKNKE If 0.1 ml = 0.133 g dichloromethane get mix with 1 L of water
IRIBEAED )P« 6650 LOKHNHNE = 133 mg L’

For realizing SDS = 665 L of water is needed

For realizing EQS = 6650 L of water is needed



'\_/Sewage discharge standard(SDS) and Environmental Quality Standards(EQS)
=
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ARV LRUVZDIEEY Cd 0.03 mg/LLLF 0.003 mg/L UL F Jx./—)L%E Phenols 5 mg/LLLF

71L& CN 1 mg/LLLF BRHEINGLIE HRUZDIEEY Cu 3mg/LLLTF

BHI#HIESY Organophosphate 1 mg/LELF FERRUVZDILEY Zn 2 mg/LLLF

MR UZDIEEY Pb 0.1 mg/LLLF 0.01 mg/L LL'F BRUVZDILEY (AMEME) Fe 10 mg/LLLF

iy LiEEY Cr(VI) 0.2 mg/LLLF 0.02 mg/L LL'F YAV RUOZFDILEY GEREME) Mn 10 mg/LLL T
VRRUVZDIEEY As 0.1 mg/LLLF 0.01 mg/L LLF JALBRUVZDIEEY Cr 2 mg/LULF

IKER R U Z Dt DIKERIEE Y He 0.005 mg/LLLF 0.0005 mg/LUAF | pH (KRAZVIRE) 5% B A 9K

7 ILEILIKERIEEW alkyl mercury BHINGWLIE BHIhGLIE BOD (EMLFMBMRERE) 600 mg/L K i
R1JE{LETT=)L PCB 0.003 mg/LLLF mshanoe | SS CFEYEE) 600 mg/L R
KJZOOIFL Y Trichloroethylene 0.1 mg/LLLTF 0.01mgiL AT | VIRIAFHUHEMESEH ik iH1 58 5 mg/LLLF

TS5 B00IFL 2 Tetrachloroethylene 0.1 mg/LEL'F 0.01 mg/L LL'F = N-hexane extract content ENEY) HAEEE 30 mg/LLL'F

<4~ OH A4 Dichloromethane 0.2 mg/LLLF 0.02mg/L LAF | [EE Temperature 45 ‘CR itk

PuiE{k ik & Tetrachloromethane 0.02 mg/LLLF 0.002 mg/LLL T | |&2F/HEE lodine Consumption 220 mg/L K i
1,2-2490[AI A 1,2-dichloroethane 0.04 mg/LELF 0.004 mg/LLLF TOEZT . ToEZDLIEEY

1,1->400IFL > 1,1-Dichloroethylene 1 mg/LLLF 0.1 mg/L LLF gﬁrg%g?ti%oguu"% gg;gg;;s : 1 ;_% ;%;E)

S Z-12-SHO0TFLL , ‘ ARIES MREES R ~
33—1,2—di;i)roethy?;ne/ 0.4 mg/LLLIR 0.04 mg/L LI'F Nitrite compounds and nitric acid compounds 10 mg/lL AR
1,1,1-k)2B8B8I 432> 1,1,1-trichloroethane 3 mg/LLLF 1 mg/L LL'F

1,1,2-~)~OQxA> 1,1,2-trichloroethane

0.06 mg/LLLF

0.006 mg/LLL

1,3-U4ana7 ARy 1,3-dichloropropene

0.02 mg/LLLF

0.002 mg/LLLF

F )5 Ls Thiram

0.06 mg/LLLF

0.006 mg/LLLF

/> Shimazine

0.03 mg/LLLF

0.003 mg/LLLF

FA R AIJLT Thiobencarb

0.2 mg/LLLF

0.02 mg/L A'F

R+ Benzene

0.1 mg/LLLF

0.01 mg/L LI'F

ELURUZDILEY Se

0.1 mg/LLLF

0.01 mg/L LA'F

[FI3FRRVZDILEYM B 10 mg/LLLF 1 mg/L LLF
SORRUZDILEMF 8 mg/LLLF 0.8 mg/L LLF
1,4-OF4 F Y2 1,4-dioxane 0.5 mg/LLLF 0.05 mg/LLLF

A A7 > %E Dioxins

10 pg-TEQ/LLLF

cESADNERTIERICTNODEINEEN TS D
ZXCHERL TS,
BAEZBSEVLDFHKICHI CEETEFE A,
—FRRALE(PHEE) BERELTHEIR

*Please check carefully whether the chemicals you use contain these
ingredients.

* Wastewater that does not conform to the standards cannot be discharged
into the sink.

—Detoxify, neutralize, etc., or collect as waste liquids.
— .
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Management of laboratory wastewater at Kagoshima University

EEBKDKEEHE

Domestic wastewater

£ RHEK

Sampling (3X/year)

> N TKE

Public sewer system

RERBEIK

Laboratory wastewater

' pH%Eﬁ“ﬁ

pH monitoring
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I Environmental and Safety Center
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Woater quality inspections 1

HEKD/KERE 1

Water quality inspections at 8 sump pits
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Enea EHEE:
.E IJEL’ %H__J (:J:%)fi 1[@ d)*)iq:]"t-‘) @E Surprise inspection by city hall water department 1x/year

L
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Response to violations: Conduct a cause investigation and additional inspection and report the results and measures to the city.

Rt 23— E)

=

Voluntary self-inspection 3x/year
(report results to city hall water department)



Examples of a violation 1
=1 ——
ExREHO
2 IR R (FAKEADERD) ICHWCEEEEZBA S 7 VEZT -
PUEZY MEAMDRES N e
Example: Ammonia and ammonium compounds exceeding the standard values were

detected in a sump pit (connection to the sewage system).

Jlinl

POEZT7 - POEZULMEEY). BIEE LS R UEER LS
ECE(EIL100ppm

Standard value for Ammonia, ammonium compounds, nitrite
compounds and nitrate compounds are 100ppm

E"‘monium Sulfate
WrvEzo 4

BR: Y INOBEDDICHRE 7V EZ I LZFERALUTHY . 332 5RFIC . e
yitn ] O el = 4 e A 2

wako.fujifilm.com/jp/product/detail /WOTWO101-0343.himl
Cause: Ammonium sulfate was used for protein analysis and may have spilled

during instrument washing. /_/\
XIoR e Rk EICAFUIZMEE” VEZ D AIEFE2IC[ENRT D

: re Measures: Complete recovery of
IR DX EDE T

-

N

ammonium sulfate on equipment

SIS w B RS

Conduct training sessions




Woater quality inspections 2

HEKD/KEIRE 2

MR RERENHOEMAOTORBRBK TTRKEEELRFERELEZRDICRE

Subject: Laboratory wastewater from 42 buildings with laboratories is sampled and tested for water quality,

7

focusing on sewerage and environmental standards.

EHEEHEE: KRFOBITRE(BRELREEVA—THH) A1El. pHEZZ—ITEREH

Performer and frequency: University self-
ETN3

inspection (analyzed at Environmental and

= Y1 15

Safety Center ) .
Once a month pH monitors are constantly
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monitored.

ERFOXIG: REGRELEMRE
ZAT0 IR C THEK IR - 78
DiFtwEzEET. BEBILRZEZRS

Action taken at time of violation: Investigate cause
and conduct additional inspections.
Order drainage restriction and sump cleaning as

TiRHE

appropriate to the situation. B EHRED BEHBERER
R t t t BT RER R BEFREER - ERPARR
eport measures to prevent reoccurrence. 8 o k2 4 A =y



Examples of a violation 2

12/ EHQ
S0 ERRHEKDIRKVY A CTRIEEEZHBZI 2 700X UNRREINT

Example: Dichloromethane exceeding environmental standards was detected in laboratory wastewater.

JOO0O0XY VDNREEHREE 0.02 ppm

Environmental standard value of dichloromethane 0.02 ppm

RA:D200X5 2170 mLEERU THE#R{FEITRO721E,

Recovery of instrument rinse water o,
WRO—MHDSDIHO0OXY Y DBRENT+HDRFEER =E DS AR \'5’5’%*“’55 2
/%7213'73\'37_ = DDREELT, %(% %Fﬁ/ﬁaj‘) x ,,//
[CDWeIoOOXY U ZEKETHEH>TUE DT, Om'**ei%%ﬁ“ A AN
‘ T/j\. ! Y3 { ‘(‘ 2 T\
Cause: After the extraction operation using 170 mL of 0‘ g l@é@am’i% ...l ]
dichloromethane, the dichloromethane was not sufficiently removed T mIEI-AND - = giﬂ%ﬂﬁﬁ?
/ Put the first and second rinse water in N b=
from the instrument before washing. Another cause, dichloromethane | \2, the waste liquid container * TEbe
: S\ V] EREEOIRVNESICDBDKTED e diccarded i the sinkes
on hands (gloves were worn) was washed out with tap water. N S NIGRGELS L R LS

to increase the amount of waste liquid

S B E  EDBIE, R CEEAHEL B L. % T

tlected as
waste liquid.

DI ICHEETD, Measures: Ensure proper washing methods. If chemicals adhere
to gloves, dispose of them without washing.



Examples of a violation 3
ERFBEHIG

=51 SERRHEK DIRK Y R CIRIBEEZ B A SINIRMMRE SN

Example: Boron exceeding environmental standards was detected in laboratory wastewater.

Jln

/‘I’\'??%U)f%iﬁgi%ﬁﬁ T PPM Environmental standard value for boron 1 ppm

JBR:RORZSOER 200 mZ DI O>NMVUEREDRUICHEUTUEXR D,
POKEBOEEMHZT2RHEHL CHE5 T MERBBERZIT>CLE Tz,

Cause: 200 ml of liquid waste containing boron was inadvertently discharged into the laboratory sink.
The importance of wastewater management was not fully recognized, and the discharge was careless.

T% : TE%@%&E Measure: Thorough guidance

-

ANIZESTESE.
RARICHFEETHEDTY
KEFABILETIIIEEYEHE

Boron is harmless to the human body and is found
in nature. It is included in “toxic substances” under
the Water Pollution Control Law.



Check again ! )

Sewage discharge standard(SDS) and Environmental Quality Standards(EQS)
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ARV LRUVZDIEEY Cd 0.03 mg/LLLF 0.003 mg/L UL F Jx./—)L%E Phenols 5 mg/LLLF

71L& CN 1 mg/LLLF BRHEINGLIE HRUZDIEEY Cu 3mg/LLLTF

BHI#HIESY Organophosphate 1 mg/LELF FERRUVZDILEY Zn 2 mg/LLLF

SR UZDIEEY Pb 0.1 mg/LLLF 0.01 mg/L LL'F BRUVZDILEMCEREM) Fe 10 mg/LLLF

iy LiEEY Cr(VI) 0.2 mg/LLLF 0.02 mg/L LL'F YAV RUOZFDILEY GEREME) Mn 10 mg/LLL T
VRRUVZDIEEY As 0.1 mg/LLLF 0.01 mg/L LLF JALBRUVZDIEEY Cr 2 mg/LULF

KRR UVZ DD IKERIE S He 0.005mg/LLLF | 0.0005mg/LIUT | pH (GKEAFEE) 5% B 9K i

7 ILEILIKERIEEW alkyl mercury BHINGWLIE BHIhGLIE BOD (EMLFMBMRERE) 600 mg/L K i
R1JE{LETT=)L PCB 0.003 mg/LLLF mshanoe | SS CFEYEE) 600 mg/L R
KJZOOIFL Y Trichloroethylene 0.1 mg/LLLTF 0.01mgiL AT | VIRIAFHUHEMESEH ik iH1 58 5 mg/LLLF

TS5 B00IFL 2 Tetrachloroethylene 0.1 mg/LEL'F 0.01 mg/L LL'F = N-hexane extract content ENEY) HAEEE 30 mg/LLL'F

<4~ OH A4 Dichloromethane 0.2 mg/LLLF 0.02mg/L LAF | [EE Temperature 45 ‘CR itk

PuiE{b ik 3 Tetrachloromethane 0.02 mg/LLLF 0.002 mg/LLL T | |&2F/HEE lodine Consumption 220 mg/L K i
1,2-2490[AI A 1,2-dichloroethane 0.04 mg/LELF 0.004 mg/LLLF TOEZT . ToEZDLIEEY

1,1->400IFL > 1,1-Dichloroethylene 1 mg/LLLF 0.1 mg/L LLF gﬁrg%g?tigguu"% gg;gg;;s : 1 ;_% ;%;E)

S Z-12-SHO0TFLL , ‘ ARIES MREES R ~
33—1,2—di;i)roethy?;ne/ 0.4 mg/LLLIR 0.04 mg/L LI'F Nitrite compounds and nitric acid compounds 10 mg/lL AR
1,1,1-k)2B8B8I 432> 1,1,1-trichloroethane 3 mg/LLLF 1 mg/L LL'F

1,1,2-~)~OQxA> 1,1,2-trichloroethane

0.06 mg/LLLF

0.006 mg/LLL

1,3-U4ana7 ARy 1,3-dichloropropene

0.02 mg/LLLF

0.002 mg/LLLF

F )5 Ls Thiram

0.06 mg/LLLF

0.006 mg/LLLF

/> Shimazine

0.03 mg/LLLF

0.003 mg/LLLF

FA R AIJLT Thiobencarb

0.2 mg/LLLF

0.02 mg/L A'F

R+ Benzene

0.1 mg/LLLF

0.01 mg/L LI'F

ELURUZDILEY Se

0.1 mg/LLLF

0.01 mg/L LA'F

[FI3FRRVZDILEYM B 10 mg/LLLF 1 mg/L LLF
SORRUZDILEMF 8 mg/LLLF 0.8 mg/L LLF
1,4-OF4 F Y2 1,4-dioxane 0.5 mg/LLLF 0.05 mg/LLLF

A A7 > %E Dioxins

10 pg-TEQ/LLLF

ESANFERTIERICCNOORSNEETATLNSD
FRKHERBL T EEY,
HELFB-IBLBDITEKICHKRT EIETTEEFE A
—RROE(hEE) ., BRELTEIR

*Please check carefully whether the chemicals you use contain these
ingredients.

* Wastewater that does not conform to the standards cannot be discharged
into the sink.

—Detoxify, neutralize, etc., or collect as waste liquids.
— .




Examples of a violation 4

12/ EH@
S0 RERFEK DKV A TRIEREZEB R 2DV 700X U RE I Nz

Example: Dichloromethane exceeding environmental standards was detected in laboratory wastewater.

Do00XYDREE#EE 0.02 ppm

Environmental standard value of dichloromethane 0.02 ppm

JRE: FRDKIRFRDRICTFS ERAD T2
70)1/73\\\, \ < jb\ﬁ > 7!:_0 %0) I:Fl ‘: D“g D Keep propel’ rec?_tgls of experlmen'rs cmd chemical used
OXINEEND T TIVHTFEEL.
ZRICE I FITE> TRUISHLTL ws |
ijﬁ:o F

Cause: During the year-end cleaning, there were _ ' INSIFUEESR. ARUEBRICEIANERTITS
: Label chemicals divided into small portions and adjusted solutions, as well.
several samples whose owners were unknown. One

of the samples contained dichloromethane, which was
poured down the sink without being noticed. oo o2

—

j—.-%:i%gixﬁﬂwﬂyjojljb\\@\'\d:5 N EE% ]_'_ Q@M‘J #@'ﬁ#ﬁ%t}ﬁﬂ_jﬁﬁ “q“[ D’\“‘
BEUICHBNOEASERE ooty et oo

Measure: Ensure that the names and contents of the samples are

-

written down so that there are no samples with unknown owners.



Examples of a violation 5

=G -

= REEHEK DMK Y 2 CoO0RIVANEEHED 1 0fE %88
Example: Chloroform in laboratory wastewater exceeded 10 times the guideline value.

o200RIVADIEEE 0.06 ppm

RAE:ARE U CUWZER 7 /Bt AER OKAMEERER) ERREa TR (oO00mRIV A -
X5 ) —)UBK

R 0.5mD (& BEREARTIES Y IICAN, #BI TED LD INILZ L
LCTL\z, UDUEEDERICTNIVZ I UTZTz8h . — 8B ZsR > TEBRARUICEEUTZR]
BElEMEZ 5N,

Cause: The stored samples, samples for amino acid analysis (water-soluble buffer solution) and lipid analysis

(chloroform-methanol mixture, approx. 0.5 ml) were placed in racks in the refrigerator and labeled for identification

However, the labels were removed as washing, and it was considered possible that some of them were accidentally
disposed of in the laboratory sink.

Guideline value of chloroform 0.06 ppm

-

WK : Z2OORIVAFZSO T TJIVEIELSRNIVOAHHBNTEERNTED L >BZEAIZVT S,

Measure: Sample tubes containing substances that must not be poured in the sink, such as chloroform, should be
color-coded so that they can be identified even if the label is removed.
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If you notice an
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RIBEDERE

abnormality,
*Contact the
responsible teacher

*Stop drainage
*Take emergency

medasures
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The inspections must be conducted monthly, and the
inspection records must be kept for three years.
— N

/
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EIREARETEHE/KEKELTHE T K ZFIFHUTWET,

HIFKE—EIERENZEFHENEZELDO T, BE(CFIFHEIDIDIC
(I/ﬁ BH.IJ:(L_ &)50

BEMEZEAUEER - EBZ1TIRE. 20K K (FF
K) DIIRFTRZIRN I (CZEEIEUIEZI TS,

* Wastewater is connected to the lives of citizens
Do not discharge wastewater containing hazardous substances!
If you notice a spill or leak of hazardous substances, contact us immediately.
* For safe use of precious water resources &
Kagoshima University also uses groundwater as tap water. Once groundwater is
contaminated, it is difficult to purify it, so in order to use it safely, we make every efforf
to prevent contamination. \_/
When conducting experiments or practical training using hazardous substances, we will
not neglect the treatment of wdste 'and wastewater (rinsing wqtg'),-"dnd will ensure,
safe and appropriate treatment. R\ /
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