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Ni fAnsewans 2.75-137.5 pug/l  (18.0); fmassuane 13.8-32.9 mg/kg  (21.8)
Pb fiANs=uans ND -4.05 jg/l  (2.07); fMssians 8.9-92.0 mg/kg  (22.6)
cd fmsewans ND -3.88 ng/l (2.62); flAsenI19 ND -0.92 mg/kg (0.4)
Hg(Total) $A1s:mans ND -0.43 pg/l (0.2)  #A1s=wans ND -2.18 ug/kg(1.16)
Hglalkyl) $lMsswong  -ND- -ND-
woine 1) A1luee L BnsevuniJuan teBy (mean value)
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n1svw1AlLins e (Organic Nitrogen)

vnfo4flo
1. Digestion apparatus Us enounaY Kjeldahl flask ou1m
250-300 ml § heating device

2. Distillation apparatus
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1. A1sazaivdfonueouinifls azany anhydrous NH,C1 3.819 nsu

4
(oulsiuna? 100 °9.) ludndunasifuauasy 1 By arsazanod 1 ml = 1 ng
Nitrogen = 1.22 mg wanTLiy

2. Digestion reagent azany K SO4 134 g. Vriandi 650 ml  way

2
sto4 (conc.) 200 ml. LBuNT ONAUAHAIS AYAnUY o3 HgO(red) 2 g.lunsaniusziiu
(HZSO4) 6 N. 25 ml viTMarsazaroflaidoansmonnduaulausunms 1000 ml o Fud
opigR34nan 140C (fadasfuntsanudn

2. FhioavinaBuduiininay

3. Sodium hydroxide-sodium thiosulfate reagent azany NaOH
500 g, uAasz Na2 Szo3~5H20 25 g uwdndurinliifosn e Su 1 ams

4. Mixed indicator solution fzanuiun@aiLsadudiainos 200 mg
W 95 % Lon3adanoson wSololdinsfadanages 100 ml LRzATRIULNNSANURIW 95 %
L onsadanasos MEoloTdinsAadanosas 50 ml  saudnsAzatuiados Loanaui LaTuuld
uARE L flou

5. Indicating boric acid solution azalrunsauafm 20 g. Y348 n &
1By 10 ml mixed indicator solution wmeiBmindwauleusuimns 1 Bms nFonde
wAiRT L Ao

6. Standard sulfuric acid titrant 0.02 N Spurians
standardize Na2CO3 Fansausmaunazlauiu indicating boric acid solution

1l ml 929 0.02 W sto4 = 280 aug. Nitrogen

A8y
1. JisdPeannise9aunsgsad 1 ml, a49u Kjeldahl flask

2. W digestion reagent 00 ml udt@niA§os digest oeoyiu

Y o

a ) Y] u(.;. ) _ o [V LY
gAY sNauny s ladyazaulad wan digest Rafn 30 widl Usud§uans Ao nduln
Ju 100 geansasanudnnldlueanndu 10 ml LOnfoAWn, 31 was Sodium hydroxide-
sodium thiosulfate reagent 10 ml ylunduy L Fuluuosnuedn 10 ml  Wwlavsuans

aaniy 60 ml,
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. . o 1 i ! c! 1 W
Y4, «itration ‘aimsrviamiwsuiutfiuludasuiinanioney 0.02 N nse
o W ! P P ' e ™ a
Az auns =P8 1 UAuWlY L Tuanns oou wE oL Iu
. vy g - g '
5. vin blank Tawlgnausasy mndunou vdauldiioun

anvy ml sample - ml blank x 0.28 g/1.

. : ol oy '
ml sample = wml w94 titrant PAugauiusilous
ml blank = ml w0y titrant dueaudy blank
1 Ld
N1SUIAIANSUDY

ANy en¥uy Standard solution aMsuUT ATz TOC

[} » - . ¥ v
g9 1.00 nfu nsm o=¥hm w§Fo 0.85 asu TUumditJuunm tan azanuiudi

1 8msy Standard solution fazfian = 0.4 mg C/ml. = 400 ppm C.

o . ] . 2B e )
N1594m Inoganic Carbou (IC) aananndiayns 7 i, chg :
{ y A 2

B 1 N HCL  asludaoonauflousu pH WWle oF 3 wmlaianan 2
Incnganic Carbon asgnLﬂﬁyugﬁuﬂﬂ§hau1maan1Wé'(CO2) AINANN S

+ ] (i
Me2C03 2HC 1, ——rmr—— C02 + Me2Cl2 + H2O

3 2

o 1 o~ P =l
Tani CO7 2anTAU M SRINIUIAS LKA U1 NI ATIUTI AN Co2 As1d

WeasReRUsIoune Wiudsesuny 5-10 wfl  (Flow rate t& 150 ml/min)

nistpfun  Calivration Curusz

im Standard solution @nansigueu 0, 20, 40, 60, 80 uas
100 ppm Tougnnfias 20 _ul.

THPIINAS90S peak YOIUFALAIMNLINIY WATLUNADR NS 1M1 AT NENLS
¢ 5197 4A2NA9909 peak  FumanmLINEu Aslantudes L T duns e Wansanilaluly

.J - v v ]
RS LUTUULAIULHIANHNLONIUY 09 C Wusaun s
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AMsALAsaey volatile fatly acid

1. Udnooanar 1 ml a9l test tube 9uIm 10 ml

bao
J &
2. vwuans nd s n L gdoy (H2SO4} adld 2-3 wiunm

w

. tfn Diethyl ether (C

“4H100) AU 2.5 ml

'
4. reu1Tsutest tube mixer dszanx 30 w1
9 1 v .
5. ud test tube 1w ifoUosnnsseivuvos VFA  uas diethyl
ether
& A o a & 5
5. pRYadLuRIdUUN Ve lUB LAs =i ine L rd 0eflo Gas Chromatograph
)
natd
. |
i ipa) /\1"[‘ i

G.C.Condition [oly g 87M 4

!/

[N

Column : PEé/GOOO, 80/100 mesh, 2 m
o
Col Temp : 160 C
. o
Inj Temp : 180 C

N2, Flow rate : 50 ml/min

& o ™
N153 LAS T AR 1WN1Y

1. LFunigfuanan neuauni svtnaa o SunmifiiiaeinL nBotL 9uenas lue an
fnnageina 50 ml

2. ﬂmmﬁfwan?}ﬂm double cap

3. ¥"lUALAseunauLASod Gas Chromatograph

G.C.condition

Column : Siliga gel Reference : Molecular sieve 60-80
o
Col Temp 90 C

Inj Temp lZOOC

He 50 ml/min
. 2
air 0.5 kg/cm
2

H2 0.5 kg/cm

current 50 mA
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Industries
producig wastes

Summary of Industrial Waste: Its Origin, Character, and Treatment

Origin of major wastes

Mzjor characteristics

Maujor treatment and
disposal methods

Apparel

Texuies

feather goods

Laundry trades

Cooking of libers; desizing of
fabric

Unhairing, soaking, deliming,

| and bating of hides

Washing of fabrics

Highly alkaline, colored, high
BOD and temperuture, high
suspended solids

High total solids, hardness, salt,
sulfides, chromium, ptHl,
precipitated lime, and BOD
High turbidity, alkalinity, and
organic solids

Neutralization, chemical pre-
cipitation, biological treatment,
acration and/or trickling
tiltration

Equalization, sedimentation,
and biological treatment

Screening, chemical precipita-
tion, flotation, and adsorption

Fuud and Drugs

Canned goods
Duiiy products

Brewed and
disttled beverapes

Trimming, culling, juicing, and
blunching of fruits and
vegetables

Dilutions of whole milk, sep-
arated mulk, buttermilk, and
whey

Steeping and pressing of grain;
residue from distilbition of
aleahol; condensite from
sullage evaporation

High in suspended solids, col-
loidal and dissolved organic
matter

High in dissolved organic mat-
ter, mainly protein, fat, and
lactose

High in dissolved organic solids,
contuining nitrogen and fer-
mented starches or their
products

Screening, lugooning, soil ab-
$OTplion or spray irrigation

Biological treatment, aeration,
trickling filtration, activated
shudge

Recavery, concentration by
centrifugation and evaporation,
trickling liltration; use in feeds:
digestion of stops



Meut and poultry
products

Anima! feedliots

Bueet suzar

Pharmaceutical
products

Yeust
Pickies
Colfee
Fish
Rice

Soft drinks

'B'ukcrics

Water production

Stockyuards: slusghtering of
aninnils; rendering of bones and
fuls: residues in condensates,
grease and wash water; picking
of chichens

Fxereta from ammals

Transter, screening, and juicing
walers; drainings from hme
sludge; condensutes alter evap-
orator; juice and extracted sugar
Mycetium, spent filtrate, and
wiish waters

Residue [rom yeast tiltration

Lime water; brine, alum and
turmeric, syrup, seeds and
picees of cucumber

Pulping and fermenting of
coffee bean

Rejects from centrifuge; pressed
fish, evaporator and other wush
waler wastes

Scaking, cooking, and washing
of rice

Botie washing; floor and
cquipment cleaning; syrup-
storage-tank drains

Washing und greasing of

pans; Noor washings

Filter backwash; lime-soda
sludge; brine; alum sludge

&N
)

|
High in dissolved and sus-

pended organic matter, blood,
other proteins, and fuis

High in organic suspended
solids and BOD

High in dissolved und sus-
pended organic maltter, con-
taining sugar and protein

High in suspended und dis-
solved organic matier, includ-
ing vitamins

tigh in solids (muinly organic)
and BOD

Variable pH, high suspended
solids, color, and organic mutter

High BOD and suspended
sohds

Very high BOD, total organic
solids, and odor

High BOD, total and sus-
pended solids (mainly starch)
High pH, suspended solids, and
BOD

High BOD, grease, floor wash-
ings, sugars, flour, detergents
Minerals and suspended

solids

Screening, sctthing and/or
otation, trickling filtration

Land disposal and

anacrobic lapoons

Reuse of wastes, coagulation,
and lagooning

tvaporation and drying; feeds

Anacrobic digestion, trickling
filtration

Good housckeeping, screening,
equalization

Screening, settling, and trick-
ling filtration

Evaporation of total waste;
barge remainder Lo sea

.ime coagulation, digestion

Screening, plus discharge 1o
municipal sewer

Amenable 1o biological
oxidation

Direct discharge to streams
or indirectly through holding

lapoons

Materials

Pulp and paper

Phatographe
products

Steed

ﬁ”l‘i'\\‘lﬁ 2

Cooking, refining, washing of
libers, screening of paper pulp

Spent solutions of developer
and fixer

Coking of coul, washing of

blast-furnace flue gases, und

Ligh orlow pit, color, high
suspended, colloidal, and dis-
solved solids, inorganic fillers
Alkaline, containing various or-
ganic and inorganic reducing
agents
Low pH, acids, cyanogen,
phenol, ore, coke, mestone,

Sctthing, lagooning, biological
treatment, aeration, recovery
of by-products

Recovery of silver; discharge
of wastes into municipal sewer

Neutralization, recovery and

reuse, chenncal cougubation

Approximate Composition of Average Sanitary Waste

Water (mg/l) Based on 400 litres per person per day

Parameter

Total solids

Total volatile solids
Suspended sclids

Volatile suspended solids
Biochemical oxygen demand
Incrganic nitrogen as N
Total nitrogen as N

Soluble ‘phosphorus as P
Total phosphorus as P

After Biologically
Raw Settling Treated
800 680 530
440 340 220
240 120 30
180 100 20
260 130 30
15 15 20 )
35 25 20
7 7 7
10 8 7
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PRINCIPAL GOAL

Environmental BOD By-product recovery or )
pressures reduction utilisotion %ff:fgﬁéi '
LOW BOD HIGH BOD
500-5,000 ppm 20,000 + ;wm
or SOLID WASTE
Direct Woste Direct Direct
disposal treatment recovery disposal
Fermeniotion By-product
Clean Sludge
sitluent Low BOD stream
Recycle l
efc.
o
DINN 1

Utilisation and treatment of waste streams,

o & o - s . - LI o o Y X . P e %
wnendaifilafninin sooo un/a Tasunfusrasiwgssuunidauinensulaasasgainhaisnsus
. o Y K dum® y P4 g & - . - .
Fwmdvuhnviliad IoAguAsus 20,000 un/a July (w3aulu solid waste ) Fazqwahidu

e ¢ o - ", X LI > Py . 'aa'
apunindvanysnaanatunie st wulguiredeuiaaanuin vanvanaziisnsnh indeiyzuu

. '. 'd b o o 1 v
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Coarse solids
removal

1

Screening

A"y

Fine suspended
solids removal

[ e —————

Sand
filtration

S SO R

=

Suspended Soluble Nitrogen Phosphorus
solids removal organic removal removal removal
—IStabilization -
basins
| Betlvated - Denitrification [
sludge 1
!
sedimentation v
i
51 Trickling b >— y Coagulation
1 filter 7 and
Flotation ! sedimentation
v !
1
HE! l
Aerated | - {
~ lagoon S z |
y Y
Aerotic or } ; . |
anaerobic Anaerobic ; - |
digestion t 7 contact =3 7 ;
r{’.....'[‘ —————— — e = - e wm —-I: {
| e ——m o E s o
1 ! l
1 - i — -
TR I o s - kLI
' { ; isposal '
i“"l-"“'h !S bed ! dispos |
| ] | ¢ A
i | I 1 i
i vV : \ P
| Wet -+
. . L 2 (] -
| Thickening ‘W%Centrlfugatlon :_7combustion <ﬁ '
A Y
| ] f |
i i X L1
- Vacuum —lay Dry o
| filtration combustion -
Solids Solids Organic solids

concentration dewatering

destruction

Treatment of waste watérs to effect various degrees of contaminant removal

Diatomite .
filtration

— e e o e e e e

Bacterial
removal

| Chlorination

Trace organics

Inorganic

regenerant or

removal salt removal
‘;ﬂ Electrodialysis
17
Carbon I
filtration |
i A }
._ﬂlon exchange |——5-
I_ R i
l
!
o
Evaporation
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