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1. araailiunsauazane (pH | 5.5 - 9.0 wassinasdunsarng (oH Meter)
value) FfannazBeabisnndn 0.1 ming
2. amngH (Temperature) Tsifin 40 perraiBua \PEBNIRRomgR Fnanisvinnnaifiu
faednain
3. @ (Color) TadiAin 300 Lafidnle WAsiefifnla (ADMI Method)
4. ameudazanerinnannn, - nadlszuneasuvanin Bidw | Wassmmeshetefingseiiunszany
(Total Dissolved Solids ) 3,000 HN/ARINTERIZUILAY Ap9laufia (Glass Fiber Filter Disk)uaz
wissihiifidrasuivazats | auudisiigomgf 180 asmiraides 1
diansafiunda 3,000 wn/ anadnatian 1 4alu
ans. Anesudeazanein
VA binTeTiaz sz [§
FaaflAfiundnArasuds
AvATENanEATHLAW 5,000
HNNL/ART.
5. 2seufeuatuaayRIiNg TaiAn 50 wn./Ans MABnsarUNITaEnTasleufia (Glass
(Total Suspended Solids) Fiber Filter Disk) LL@:@ULLﬁG‘ﬁqmwgﬁ
103-105 ssmzaide s Wunanags
Tiae 1 % ln
6. iilaf (Biological Oxygen Taiifiu 20un /394 TR UnshasnsTigomgR 20 s
Demand) wadeaduagan 5 Ju Ansetiuuarmn
FnaanBlanaranefiaedtie (o lu
Fuatis (Azide Modification) 938AR NN
\WIHBLRA ™SR (Membrane Electrode)
7. @laf (Chemical Oxygen Taiifin 120m0. /309 Wsdevraslnelluunaienlalas
Demand) LH® (Potassium Dichromate)
8. mlNg (Sulfide) TiAn 1.0 un/ans %35 lalalaumdn ( lodometric Method )
WanlHATNTAaNLgY (Methylene Blue
Method)
9. Twenlus (Cyanide as HCN) | (+ifin 0.2 wn./@ms Wnanau (Distilation) uazmsaaiadag
AW UR (Colorimetric Method) %3838
Flow Injection Analysis
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10. siuuaz lasiu Taiiin 5.0 1N /ans tAsanasewafia Liquid-liquid
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uaz (s
1. Wasuanlas Todifin 1.0 un/Ams HAB1uuR (Colorimetric Method )
(Formaldehyde)
12. #15Usznauuas (Phenols) | Hifin 1.0 un./@ns Wnnanas (Distilation) uazma93Afas

ARFgud (Colorimetric Method )

Y 2,

13. AaBsudNse (Free Chlorine) | (Wi 1.0 un./Ams WA lmman (Titration Method) vae 38

Wiud (Colorimetric Method )

14. arssnAngRBuaeand FHB9nT99 [y T#3% Gas-Chromatography

(Pesticide)

15. fLaLdn (Total Kjeldahl Tadifin 100 wn./@ms MAB1am95a (Kjeldahl)
Nitrogen)

16. Tanznsin (Heavy Metal)

1) Tasifosmanaeandnd | Bifn 0.25 un./ans - Trsflunvianun WAsdesaanadn
(Hexavalent Chromium) agNAenam (Acid Digestion) wazin

mUBunadlanssiaeds arseninuay
seNFuaAlATIHARS (Atomic
Absorption Spectrometry,AAS) #3838
FUANTINAANRANATTNT
(Inductively Coupled Plasma,ICP )

- Trsflpsienazaduwd 995 7eud
(Colorimetric Method ) 113838 a1A
LATAII9IAFANL DL ADNANLEL
seNFuaAlATIHARS (Atomic
Absorption Spectrometry,AAS) 1138733
ANALREATITIAAIY DUFNTIN

AFWLRAaNAIENT (Inductively Coupled

Plasma,ICP )
2) Tasiflanlnsandud T 0.75 wn./AnS Traflanlngandnsd 435 A nenna
(Trivalent Chromium) Fudnsraslpsfanianne dulasidies
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3) ®Ind (Zn) Tdifin 5.0 un./@ns NNLA NaIUAY uAALHEN LUEEN Az

4) V1299 (Cu) T 2.0 1n./a. N wazudenila [HAtdesaansdia

5) wamilew (Cd) Toiifin 0.03 wn/a n9A ( Acid Digestion ) LaziANIUENI

= e anzAneit avmenfinuaLanduaA
6) uwulSaN (Ba) 1A 1.0 wn/a Tavzdiat LeLisEn ALl
i o Tmsumsi3 (Atomic Absorption
7) 23 (Pb) TdiAin 0.2 un/a.
. Spectrometry,AAS) 15895 BuFnd

8) #eaufin (Ni) Tsdifi 1.0 wn /4. o
[AANLNANAIFHNT (Inductively Coupled

9)  WUNINRA (Mn) TadiAin 5.0 wn./a.
Plasma,ICP )

10) 815 fia (As) Tiifins 0.25 un/a. FINYURTT RN WoraonAnuey

1) @fdan (Se) Tifin 0.02 wn./a. sanaaialaamand (Atomic
Absorption Spectrometry, AAS)wila (&l
193LUBLIEW( Hydride Generation) #3878
AUANTANAAWLRANAINNT (Inductively
Coupled Plasma,ICP )

12) Usaw (Hg) Tsdifins 0.005 wn /4. 1433 Tnadinnlesarnaniinngaaisa
udaiUalnswmss (Cold Vapour
Atomic Fluorescence Spectrometry)¥isa
3% AUANTINAANIRAaNANENT
(Inductively Coupled Plasma,ICP )

o
LARINTHA
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Chemical and Hazardous Waste Segregation Guideline

vouldeosunvadinad

Liquid Hazardous Waste Segregation
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Solid Hazardous Waste Segregation
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Special Hazardous Waste Segregation
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Chemical and Hazardous Waste Segregation Flow Chart

Hazardous Waste, HZW

Solid Hazardous Liquid Hazardous Special Hazardous
Waste Waste Waste

. ¥
@ 6 Used chemical bottles
N

Y Broken or damaged glassware/
@ (- Chemical-contaminated equipment

Radioactive waste L21

Explosive waste

Pathogenic waste (genetically
modified microorganisms L22
and infecious waste)

Flammable waste

Reducing agents waste
Waste from L23

pilot plants

Waste containing
QAT Photographic fixer

Y Expired and deteriorated Oxidizing agents
@ (- chemicals waste

Ethidium Bromide
(EtBr) waste EtBr

Expired / Deteriorated drug Drugs

Hazardous

Drugs containing Hazardous Drugs

waste

Pathogemc waste
e ‘- T - ©
Inorganic/Organic mercu Y @
@ (- Chemically contaminated waste -’
b
GRS - ©

Maximum total amount of hazardous waste allowed
to be stored within a laboratory * N

- Waste quantity less than 200 liters m Y Q @
: Can be stored in the laboratory for not more than 90 days

- Waste quantity more than 200 liters * N

: Can be stored in laboratory for not more than 3 days

Specified storage duration of hazardous waste Other heavy metal ions waste Y -) @ PO}, TKN,BOD

allowed to be store with in a laboratory & N
- In the case of waste ready for disposal (quantity 80% of

the container capacity) a3 ’
: Should not be stored for more than 90 days Phosphorus/Fluoride ¥

- inthe case of waste not ready for disposal (quantity less & N
than 80% of the container capacity)

: Should not be stored for more than 1 year — Organic liquids containing more than
bnorgenic/Orgrccompexcompeurcs I
> Waste can be filled up to 80% of the container capacity < 29 5 i * 5% water Q
& N
0 « G o
STARCH, | KI
N
© ¢ “ 30
PN
or EETEED GETTITED O
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Chemical and Hazardous Waste Segregation Guideline: Liquid Hazardous Waste Segregation

vavldgslinvouina)

Liquid Hazardous Waste Segregation

L01 Acids >5%

Meaning Liquid waste with a pH Iome(thﬂn 7and wrﬁalnlng more than 5% mineral acids. such as sulfuric
acid, citric acid, ining in the 5% buthas.
apH lower than the industrial wastewater standard or below 6. it must be neutralized to pH 6-8
before disposal into the sewage system).

Examplos Sulfuric acid, hydrochloric acid, or wasto from DO experiments, expired/dateriorated chemicals
in this group.
Storage Store in appropriatad container with a tight lid, made from PP, PE, or HDPE plastic. Container

from 2.5 - 30 liters, depending on the activity in each lab.
Treatment/Disposal  Neutralize if nevessary. If thera is sediment, filter and then dispuse the sedimant as solid wasta.

Meaning Liquid waste with a pH higher than 7 and containing more than 5% base, such as ammonium
hydroxide, sadium hydroxids (In Gases of base cantaining in the waste lass than 6% but has
pH higher than the industrial wastewater standard or above 8, it must be neutralized to pH 6-8
bators ispossl infa the sawago syster).

Examples jum hydroxide, sodi
in this group.

Storage Storo in appropriated container with a tight lid, made from PP, PE, or HDPE plastic. Containar
sizes range from 2.5 - 30 liters, depending on the activity in each lab.

Treatment/Disposal  Neutralizo if nocessary. If thero is sediment, filter and than dispose the sediment as solid waste.

. sodium hydroxide, expir chemicals

Meaning Liquid waste characterized as salt or waste resulting from the reaction of acid and base, such
as sodium chloride, which has a Total Dissolved Solids (TDS) higher than 3,000 mg/L.

Examples Sodium chloride, ammonium nitrate, expired/deteriorated chemicals in this group.

Storage S(ore in appropriated container with a tight lid, made from PP, PE or HDPE plastic. Container

from 2.5 - 30 lters, depend the activity in each lab.
Treatment/Disposal  Using waste treatment and disposal services from licensed waste disposal company.

Phosphorus/Fluoride

Meaning Liquid ide. such as acid,
compounds fike organophosphate chemicals. Each oroup should be stored separately and
clearly distinguished,

Examples i acid, fluorid silicon flucride, acid,
chemicals in this group.
Storage Store in appropriated container with a tight lid, made from PP, PE or HDPE plastic. Container
from 2.5 - 30 liters, depandir the activity in sach lab.

Treatment/Disposal  Convert into a form of calcium sediment /Using waste treatment and disposal services from
licensed waste disposal company.

Inorganic/Organic cyanides
Meaning Liquid waste containing sodium cyanide, which is classified as hazardous waste, such as
sodium cyanide and cyanide complex cyan complexes, like
[Ni(CNFT [CulCNyT
Examples Sodium cyanide (NaCN), Nickel cyanide [Ni (CNJ'}° . Copper cyanide [CUlCN))° . expired/
deteriorated chemicals in this group.
Storage Smre in appropriated containar with a tight lid, mada from PP, PE or HDPE plastic. Container

from 2.5 - 30 liters. dependi
Treatment/Disposal  Using waste treatment and dis |

the activity in each lab.
from licensed isposal company

Liquid waste containing chromium compound, such as Cr*, Cr**, ohromic acid.

Wasto from chlaride analysis, wasta from COD (Chemical Oxygen Demand) analysis, expired?

deteriorated chemicals in this group.

Storage Store in appropriated container with a tight lid, made from PP, PE or HDPE plastic. Container sizes
range from 2.5 - 30 liters, depending on the activity in each lab.

Treatment/Disposal  Reduction to Gr®* and neutralization /Using waste treatmant and disposal services from

licensed waste disposal company.

/Organic mercury

Meaning Liquid ic and organic . such
waste from COD (Chemical Oxygen Damand) nnﬂlysls: and wasta containing organic mercury
compounds like alkyimercury.

Examples Mercury (I} chioride, alkylmeroury, expired/deteriorated chemicals in this group.

Storage Store in appropriated container with a tight lid. made from PP, PE or HDPE plastic. Containar
sizes range from 2.5 - 30 liters, depending on the activity in each lab.

Treatment/Disposal  Using waste treatment and disposal setvices from licensad waste disposal company.

Arsenic

Meaning g arsenic i, such as arsenic

Examples i , arsenic chloride, chemicals in this group.

Storage Store in appropriated container with a tight lid, made from PP, PE or HDPE plastic. Container
sizes range from 2.5 - 30 lters, depending on the activity in sach lab.
If it contains As™, using ipitation method with ) / Using waste treatment

and disposal services from licensed wasta dispasal campany.

Other heavy metal ions waste

Meaning Liqui i ¥ [ i urn, arsen ide,
such as barium, cadmiun, lead. from TKN (Total Kjeidahl
using CuSO4.
Barium. cadmium, lead, copper, manganese, zinc, cobalt, nickel, silver, antimony, tungsten.
Wasta from TKN analysis, expired/dateriorated chemicals in this group.
Store in appropriated container with a tight lid, made from PP, PE or HDPE plastic. Gontainer
12.5-30 activity in esch ab.

Oxidizing agents waste

Meaning Liquid wasts with slectron- i hich transfer t il
oxygen to a substrate and potentially cause explosions.

Examples Hydrogen peroxide, hemicals in this group.
Storage Storoin appropriated containar with a tight i, made from PP, PE or HDPE plastic. Gontainar
sizes range from 2.5 - 30 fters, depending on the activiy in each lab.

o bo usod AUsing waste treatment and disposal sarvices

from licensed waste disposal company.

Meaning Liquid waste with eloctron-donating properties, which can react violontly with other substances
and potentially cause explosions.
Examples Sulf id, id, hydrazi carbamate phenol, and chioroform

phenol, which should be stored separately for each type. This includes expired/deteriorated
chermicals in this group.

Storage Store in appropriated container with a tight lid. made from PP, PE or HDPE plastic. Container
sizes rangs fror 2.5 - 30 iters, depending on the activity in each lab.
Disposal O be used Using wast and

from licensed waste disposal company.

Meaning ic liquids, such icohols, esters,
aldehydes, katones, organic acids such as acetic acid, and organic substances containing
nitrogen or sulfur, such as amines and amides.

Examples Organic solvants, alcohols, ostars, aldehydes, ketones, organic acids, nitragenous or sulfur-
containing organic substances such as amines, amides, pyrimidines, quinolines, as well as

aluti hemicals in this group.
Storage Store in appropriated container vitha tight lid. made from PP, PE or HDPE plastic. Container

sizes range from 2.5 - 30 liters, depending on the activity in sach lab.
Treatment/Disposal  Using waste treatment and disposal services from licensed waste disposal company.

Meaning Liguid waste consisting of crgnnlc liuids derived fror plant and animal fas, such as fatty acids,
etroleum, line, kerosene,
engine ail, lubricating il and coolant. These must be stored separately in each type.
Examples Fatty acids, . petroleum and its derivatives such as gasoline, kerosene,
engine oil. lubricating oil, expired/deteriorated chemicals in this aroup.
Storage Store in appropriated cantainer with a tight lid, made from PP, PE or HDPE plastio. Container

sizes range from 2.5 - 30 liters, depending on the activity in each lab.
Treatment/Disposal  Using waste treatment and diisposal services from licensed waste disposal company or recycle
and use as biofuel.

Meaning Liquid waste consisting of organic halog such as carbon ccl.
chlarobanzena (G.H,Cl, mathyl chlorida (GH CI), bromomathana (CH Br), and chloroform
(CHal).

Examples Carby ide (GO ). H.Oh.
expired/deteriorated chemicals in this group.

Storage Store in appropriated container with a tight lid, made fram PP, PE or HDPE plastic. Container

sizes range from 2.5 - 30 liters. depending on the activity in each lab.
Treatment/Disposal  Using waste treatment and disposal services from licensed waste disposal company.

L1 7 Organic liquids containing more than 5% water

Meaning Liquid waste consisting of organic liquids mixed with water, such as oil mixed with water,
combustible substances mixed with water such as alcohol mixed with water, phenol mixed
with water,

Examples Ol mixad with water, combustible substances mixed with water such as alcohol mixed with

water, phenol mixed with water, organic acids mixed with water, amines or aldehydes mixed
with water, expired/deteriorated chamicals in this group.

Storage Store in appropriated container with a tight lic, made from PP, PE or HDPE plastic. Container
sizes range from 2.6 - 30 liters, depending on the activity in sach lab.

Treatment/Disposal  Using waste treatment and disposal services from licensed waste disposal company.

Meaning Liquid waste that is easily flammable, which must be stored away from heat sources. Such
flammable substances include acatons, benzens, carban disulfide, cyclahexane.

Examples Examples include acetone. benzene, carbon disulfide, cyclohexane, diethyl ether, ethanol.
mthanol, methyl acetate, toluane, xylana, petrolsum spirit, expired/detariorated chemicals.

Storage Store in appropriated container with a tight lid. made from PP, PE or HDPE plastic. Container

sizes range from 2.5 - 30 liters, depending on the activity in each lab.
Troatment/Disposal  Using waste treatment and disposal services from licensed waste disposal campany.

L1 9 Waste containing Photographic fixer

Meaning Liquid waste from photographic processing solutions to fix developed negatives film and paper.
It acts by dissolving the part of the silver salts coated onto film which remain unchanged by
exposure to light.

Examplos Wasto from dark raoms used for photographic processing to fix developed negatives film and
paper, which includes silver metals and thiosulfate and sulfite ions, other ions such as halides,
acetatas, ammonium  expired/dateriorated chemicals in this group.

Storage Store in appropriated container with a tight lid, made from PP, PE or HDPE plastic. Gontainer
sizas range from 2.5 - 30 liters, depending on the activity in sach lab.

Treatment/Disposal  Using waste treatment and disposal services from licensed waste disposal company.

Meaning Liquid waste which is unstable and an explode upon exposure to heat, friction, impact, or high
prassura, such as nitrates, nitramines, perchlorates, and acetic anhydride, which can violently
explode when contact with water. These must be stored separately from other substances.

Examples Nitrates, nitraminas, chloratas, nitro perchlorates, picrate, promet, azides, diazo compounds,
peroxides, acetylides, acetyl chioride, expired/deteriorated chemicals in this group.

Storage Store in appropriated container with a tight lid, made fram PP, PE or HDPE plastic. Container
sizes range from 2.5 - 30 lters, depending on the actvity in each lab.

Te i Using waste treatment e pany
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Solid Hazardous Waste Segregation

S01

Meaning Empty chamical bottias, both liquid and sold, and plastic drums that praviously contained

Used chemical bottles

chemicals, For bottles or are separated based on hazard
classification and such as o separate and store acid
bottle from base bottle

Examples Amber glass botties for acid and base, glass botties for flammabie substances, plastic
botties or drums for chemical containar

Storage Store In appropriated container with durable, corrosion-resistant containers with wide

mouth and tight-fitting lids, made from PP, PE, or HDPE plastic. Container sizes range
from 20 - 50 Rers, depanding on the activity in each lab
TreatmentDisposal  Using waste treatment and disposal services from licensed waste disposal company.

S02

Menning Broken or damaged chemical bottles and glassware, damaged chemical
contaminated test tubes or equipment, which must be properly handle before
storage.

Exampies Broken chemical bottles and glassware, damaged and /or broken chemical

test tubes or in y
Storage Store in container with bl ist 1t with

‘wide mouth and tight-fitting lids, made from PP, PE, or HDPE plastic. Container
slizes range from 20 - 50 liters, depending on the activity in each lab.
Using waste:

Soa Expired and deteriorated chemicals

Meaning Toxic substances, hazardous chemicals, cartinogens which expired or deteriorated .
Examplos Expired icals, icals that have in quality, expired and
deteriorated hazardous chemicals which effect to health.
Storage Attached the Safety Data Sheet (SDS) with the container before store in
durable, i istant storag with wide
and tight-fitting licls, made from PP, PE, or HDPE piastic. Container sizes range
from 20 - 50 fiters, depending on the activity in each lab,
Using from

Pathogenic waste
(genetically modified and infectious waste)

S04

Meznng Waste with including
and genetically modified organisma.

Examples includ ic, pathogenic, and
genetically modified organisms in solid culture media, microbiol growth gels and plate.
Storage No nead for spacialized storage
Trestment/Disposal Sterilize before disposal as community waste.
- Steriize pathogens using an autociave at 121°C, 15 psi, for 70 minutes, then dispose
a8 community waste.
- Sterilize microorganisms using an autociave at 121°C, 15 psi, 30 minutes, then dispose
a8 community waste
- Starilize using an oven at 180°C for 70 minutes, than dispose as community waste.
In the case of waste from Biosafety Level 2 (BSL2), it must be disposed by using

05 Chemically conta ted waste

Meaning Chemically contaminated packaging, cloths, paper tissues, gloves, cotton swabs, tips,
used syringes, blades. cutter blade including other materials use for chemical spills and
sludge from waste treatment

Examples Chemically contaminated tissues paper, gloves. tips, syringes, biades, cutter biade,
cloth scraps, masks, or packaging, absorent materials for chemical spills, siudge from
waste treatment.

Storage Storein i iner with durable, containers with wide

mouth and tight-fitting lids, made from PP, PE, or HDPE plastic. Container sizes range
from 20 - 50 litars, depending on tha activity in each lab.

Usir and disposal services from licensed waste disposal company.

vouIdostunwIAY

Special Hazardous Waste Segregation

Meaning Waste contalning radioactive substances, which are unstable materials capable of
emitting radiation, posing hazards to both living organisms and the environment

Examples 535, P32, 1125, atc.

Storage Follow guideline from the Office of Atoms for Peace for proper storage and disposal
procedures.

the Office of Atoms for

qui fyand request for radioactive
waste sending to the Office of Atoms for Peace for disposal.

Waste with inclug:

and genstically modified organisms.
Waste with

and genetically modified organisms from seed culturing, separating, and waste
harvesting from fermentation tanks.
Storage No need for specialized storage. In some case need to use killed tark.
s waste.
- Steriize pathogens using an autoclave at 121°C, 15 psi, for 70 minutes, then dispose
a5 community waste.
- Steriize microorganisms using an autoclave at 121°C, 15 psi, 30 minutes, then
dispose as community waste.
- Sterize using an oven at 180°C for 70 minutes, then dispose as communty waste
- In tha case of wasta from Biosafety Lavel 2 (BSL2), it must be disposed by using

Meaning oo or service activities, using large fermenters
or from pilot-scale equipment. The hazard of waste depends on raw materiais and
processes, requiring a specific SOP (Standard Operating Procedure) for proper
storage., treatment, and disposal according to specific standards. Need information
providing and risk assessment for every project

Examples Liquid and solid waste from herbal extraction,
Vaccines and dairy production.
Storage Disposal shouid follow the standards lations to the type

of activities conducted in the pilot plant.
Treatment/Disposal Proper disposal according to specific standards is essential

EtBr Ethidium Bromide (EtBr) waste

Meaning Liquid and solid waste which contaminated or containing EtBr (Ethidium
Bromide), must be segregated and stored in specific containers. Proper and
appropriate disposal methods should be followed the standard guidelines.

Examples EtBr contaminated gel and buffer solution, contaminated scraps with EtBr.
Storage Pack in specialized waste containers with tight-fitting lids and specific label
which ready for extemal disposal
T Di | Using waste treatment
Dru s Expired/Deteriorated drug
Meaning Expired or deteriorated drugs both liquid and solid form, resulting from
research activities or usage, excluding those from chemotherapy.
Examples Expired or deteriorated drugs from pharmacies, nursing rooms, or those
resulting from teaching and research activities.
Storage Pack in specialized waste containers with tight-fitting lids and specific label
which ready for external disposal.
Disposal  Using waste
Hazardous Dru S Hazardous Drugs containing wasto
Meaning Liquid and solid waste from hazardous drugs used in medical research and
i specific
Examples Cancer drugs (CI gs.
Storage Pack i ight-fitting lids and specific

ready for external disposal.
L
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