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Management of Serum Waste by Preservation
Technology for Increasing Electric Energy
Efficiency and Reducing Methane in the
Concentrated Latex Process

Jenjira Phuriragpitikhon * and Orawan Siriratpiriya®

'Energy Technology and Management Program, Graduate School, Chulalongkorn University

Environmental Research Institute, Graduate School, Chulalongkorn University

ABSTRACT

Serum waste is the wastewater separated from skim process in the concentrated latex
process. Because of high BOD within the serum the wastewater treatment system need more
electricity consumption for aeration lead to reduction of BOD level. In the meantime, serum
waste can be utilized as the nutrient sources for plant but its utilization has major limitation
because of rapid deterioration. Therefore preservation technology by preservative materials
for prolongs storage has high potential to maximize utility of the serum besides, reduction not
only electricity consumption in the wastewater treatment but also greenhouse gases generated
in the concentrated latex process. To clarify the possibility, the experimental research in
randomized complete block design (RCBD) was conducted with 3 replication and 10
treatments (control and serum waste mixed with three concentration levels of three
preservative materials). The one research unit was 1000 cc of High Density Polyethylene
(HDPE) plastic bottle. In addition, methane and nitrous oxides from serum waste were
measured by Fourier Transform Infrared Spectrometric (FTIR) technique.

The results showed that the best preservative material for prolong storage of the serum
waste was 0.20% potassium sorbate because of preservation for 30 days, maintain
macronutrient content (N, P, K) and increased potassium content in the serum waste
significantly (p <0.05). Moreover the pH was 7.50 suited for plant growth and electricity
conductivity was not significant difference from the serum without preservative material. The
management by draw away the serum waste instead of discharged to waste water treatment
plant lead to reduction of electricity consumption in the wastewater treatment around 24.78 —
42.37 kWh/m® and reduced methane generation about 4.76 mg/L.

KEYWORDS

Concentrated latex process, Electric energy, Methane, Serum waste, Preservation

technology
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ANS19N 1 ANAINIHAR 3H1NTe ANTTaR (BOD) 1891in7ie3ad 13u10udilam (BOD Load) WATWAINL

TRl a3 lussuutinimunialusentl 2553 — 2554

L oo oo BOD loadaad | wasulwilnnliass
o o | MAINseEn | dsnanuindiesan | BOD 2esuniiesan y Ry
AU . o e _ VUK Tuszuutindatinia
(x10” aR19) (x10” am9) (NN./859) e~ o o
(nn.) QIR RGN
1.2.-53 1.58 1.47 4,600 6,762 33,900
n.8.-53 3.35 3.12 7,208 22,489 44,688
5.A.-53 2.18 2.02 6,042 12,205 23,580
W.2.-53 1.20 1.12 5,083 5,693 9,454
9.A.-53 4.65 4.32 4,250 18,360 43,080
N.A.-54 3.62 3.37 8,250 27,802 55,212
N.N.-54 3.34 3.11 7,541 23,453 87,048
W.A.-54 1.96 1.82 10,583 19,261 49,140
1.2.-54 2.43 2.26 3,750 8,475 51,756
n.A- 54 3.54 3.29 5,250 17,272 57,996

1 S Ada £ a @y o o a oA
NEILIAR: FuueinATY AnTugasay 93 ARINIRINITNARFBLADY

@Fumistesas 60 + 1N7NEU Fasar 33 209UNENAATENgNITLIUNINER)
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Wana1sauleafiuaIndanasini319i 1 Wud1 BOD Load 1891179998 waznaaawlwinnlgasalu

a

seuvntintniivaedlssuluseull 2553 uar 2554 Hanwneliasnndasiunninen wuld1fidinistiniie

1
=

wraesszuudeisainiadaiuszuuile ladldlEnasnulniindmiuginsnlifnainidatinesiaiiias
g g | o o 2 o & ' @ 4 o o aay
uananmBuifislulerintneiareansdosiilu adnslsiauiatindiayannilszunananiadfson

falisunsudniiagl PASW Statistics 18 for Windows (SPSS)  Livanennsnimnuduiusfiednissiiung

WU Curve Estimation W BOD load lusqudsfis wasanulwinnldlussuutininuniadlusouleni

wugnHANdNRuSu S-curve (U7 2) HAnduise@nsanduniug (R) Wi 0.753 wasiidnilsy@nsnig

o

fraula (R%) Wiy 0.567

o

WA U NI sz Ui TRt (Rladms-dqlu)
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suUn 2 Arnduiudszndrandsunin il lussuutntaiifieuas BOD load vestinfivsanlusyuy

117N MU LR R RNENNA

nsnennsnimudNLs ugLiuuuaes S-curve (317 2) Aa y = e ©™

e y A was i W luszuuindainie Rladns-dqlug)

A

x A2 BOD load 989t1%1439: (Alansw)

A a KR

e AB ﬁmmmmmamﬁﬁmﬁ e (A1A9N e WiNU 2. 71828182845904)

b0 uaz b1 Aa ANduLls=ANBnNsnnnesradsiarase (Unstandardized Coefficients)

WAL W lusruutingTatiniig = g (119% - [:368/ 80D load) (1)
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MADANN1T S curve T198U WlaNN1TREAIANNANR LTIz NI an ARl N 1 lussuuintTRsinia
¢ o do s me o &, -

WAy BOD load 2891079990 bunsdiilssanunninisAnmsndqedulssnunantingnedusuinnateiszuy

P17 LLLAHANEINNA waZLHetinA1 BOD Load NAWnuUANluannng (1) 41819013 i Una991s

7 1% 114n1911117R1N 79N BOD Load 5,693-27,802 Alaniu sansanaasnwlninldinatiniadsusinig

= 1 a Y o dl
Waataman lifamned 2

v v v v v v v
a A

AN5199 2 BuNauEsun e AnTiTeRvesdsuinRauaziinfiems 13Nl fueadsutinfa uaznasanulniin

A lunn9i11TRaNnnNINENNIRIRRE &NNNT

NANWINANN 1 | nasulna R N ThennZE sy
BOD load | BOD 984 | BOD load e PR
.. P R e v | szuutintdaviniien TR ORI
Wau-l | 299uNNe | TFNTNRY | 299T5NIna ) — —
, Ba1nannis (1) | Aladwsidalng | Aladmsi-dalug
593 (NN.) (Wn./a.) (nn.) o o . . )
Aladms-dalng) AALADU ARQNLNATINAT
1.81.-53 6,762 11,195 21,367 36,983 41.93
n.el.-53 22,489 23,761 56,299 57,569 30.75
F.A.-53 12,205 15,384 39,634 46,446 38.32
W.81.-53 5,693 8,530 16,473 28,473 42 .37
19.A.-53 18,360 32,900 51,265 64,232 24.78
12,693
N.A.-54 27,802 25,665 60,964 59,278 29.32
N.N.-54 23,453 23,685 57,272 57,496 30.81
W.A.-54 19,261 13,861 52,503 43,440 39.78
1.9.-54 8,475 17,212 28,272 49,549 36.54
n.A 54 17,273 25,056 49,645 58,754 29.76

wnneme: © fayaaInmngIan 1
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¥ o U IS o
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FNAB AN E Tn13111 TN AR A NANAUSTUAY BOD load 2189t ialufidn 1amenny Useunns
75.30% TR udNRusiulusrAugeetnalitdAtynieatiain 95% (F — value = 10.490%) nan9pa WaA)

BOD load 810 naaaulwinn 14 lunnstiniiainfefazunntumin il dos

= o
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= ~
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t2
o A

Benau e BOD load fwfiase Tnsiandandnnisaesnisiaaans (Dilution effect) Fati

BOD load = ATlen (Raanfusedns) x U3u1asinfiesms (3m9)
1BUNUINR999N = BRNE NN AY + Bunutinfedq uay
BOD, x V, = (BOD,x V) + (BOD, x V)

ol BOD, lu AdTefue9indiesn (113199 1) (HaansumAeang)

BOD, flu AniilamaesEintingie (113199 2) (Hadninsedns)

BOD, flu Ariilefuesriiiedanay o (HadnFusiedns)

i drdquiBunnsiniesn (113199 1) Tae i aAwnay 1

Vt
V. i #pdouiBunnudsninga (m1979 2)
v, i dndoufsunnmiiie e lidawindu 1 - v,

12
o A

Anaunsdindiuarnnsadngtuuuls Al

BOD, x 1= (BOD,x V) + (BOD, x [1 - V.]) (2)

v v
o a o

nstdaed BOD, lunisdnmaisiinnuualiifldwindy 110 Hadniusiedns efludasaesailannuin

v v £
a v '

Nqpaevifisiaanainszuutintaiisdingasu hdumndueeslsnuluseutl 2553 - 2554

QU

! v v
a o a

niunA Tl AUt ResIN (AN5197 1) wavAdlafueadsntinfa (nn919f 2) Tusevudl 2553 — 2554
N

UunuAnluannig (2) aglFdndouaaa NN E TN AA TN TNE WA N el s ium BN UET NN 9N

Wha3aAaa luAIA13199 3

1
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WWaia170u1 BOD load 1894tin7i9sn HAln&wAsaiy BOD load 989850174 (11974

'
o

3) NN

=b_

Ho o &~ ' & a o o A P S A Ao A A
FFutnTisinasie BOD load  westndissanlulsaundniiansduninndnmiiisdoudu] delrndlenvise
ansduwrluiunndiasnn dwlunsdlnewneudiguiew 1 2553 (A11979% 3) Nsuen@iuuIieianunaan
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AINtNTNIINazi i BOD load 41 6,762 Alanin anasis 6,658 Atanin Tuninuasfeaiuiuneuaw]

v
a e 1A

A7 W AN lunsRnen A anA1dlen linie Aurilanndanadasnatios 98% WUl wariAanu
Wuldlieenaunarldfeeldinilnlunisundaunfieiumaeias esannaAdlefvestingranie lulsenu

Yy v v v

TnevialUudalAANdNANIRTIUINTI HNTNAIEN NI AR RANET TN A A

v v ¥ v
o a

A15199 3 FRAUFNN TN LN T9TN UFNNTFNLNTY BOD load 18405111914 BOD load

v v v v
o a 1 o a

PBTNT9TIN WAZARNZ91 BOD Load 189T5N1N7ema1n9393

e v &ndau BOD load

BOD load 2841i1#4593 v

\Aau-T] dndauiiunm 1Bunu BOD load ) ST

Tt (x10° Am3) (hn.)’ (nn) Fatinfiason
0.2.-53 0.36 0.53 6,658 6,762 0.98
Nn.&.-53 0.56 1.74 22,339 22,489 0.99
R.A.-53 0.47 0.94 12,087 12,205 0.99
W.2.-53 0.40 0.45 5,618 5,693 0.99
1.A.-53 0.33 1.43 18,041 18,360 0.98
4.A.-54 0.65 2.19 27,672 27,803 1.00
n.NW.-54 0.59 1.83 23,312 23,453 0.99
W.A.-54 0.83 1.51 19,227 19,261 1.00
3.80.-54 0.29 0.65 8,298 8,475 0.98
n.A 54 0.41 1.35 17,058 17,273 0.99

wanewe: ° dayaaineened 2

4w a'
LRYAINNAITNN 1

L2 1 !
a o 14 a

AmFulsauuie it unszuaunstntnude azszunedingiunaculndunduinulagsey
Treanu e il uunassnensWidutduingiu Asiupndlenadenagandininsguiiiia (20 aaniusie
an3) dunnnefalunnsdjunlsanunantiiansdulaeiold nasnulninnldanddlealidulln

11 mgfmﬁyﬁ”qﬁm‘l,%m’mﬂd’ﬂ,ummiﬁﬂw’]ﬁy
3.3 HATRIATAUUAADTTNUIN

. v o
3.3.1 HAIAIRITNULARDNITIHDNANINIRITTNUN
&nwmmm%ﬁ*mfﬁﬁiﬁmwﬁqﬂmﬁumaﬁuymmwﬁqLﬁui”ﬂm”lﬁlﬂumm 30 (mmqﬁ' 4) Wudn
dnwnizresdiuiianlllfFuansiuya (control) WauiudNFIaLUnAguNTign Anlutanas 95 Tas
Nufmaranun (Uszilulng lfudunanafinla 100 desaneniuvuutnangue) TneusilduFanTiRndui

a a a & A aed = P ' & No o & a a a
Lﬂmmﬂﬂ’]i‘wﬁ‘q,lLG]‘LITWIJ@QLﬂﬂﬂ@u‘wi‘f;lﬁﬁ\i‘]_lx‘ﬁ_lﬂﬂﬂ\m’]ﬁ‘l,@'amﬂﬂ’lw [23] 'ﬂﬂ’NVLﬁ‘ﬂmusﬁi‘uu’]VNVlLﬁmTﬁanm
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wulsenlunn anudinduuasinuma@enseiwnissduanudindu 010 % wudn Nszazaiuly

v
al o 1
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= o 4
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o
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q

ansriuyA 30 1
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FLRTIIAN
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ANBUZUD
o v v

= o a
BINUIN

% WHUNR
y 95 35 20 3 2 - - 20 2 2
d219

3.3.2 HaTEsANSAUYARBEIREINIUAN luEF N
Usmnadlulmsiau (TKN) veavlefa (Total P) waslnunaideon () Sesrmenunsudnaesieludsy
{ﬁﬁ”\amwﬁuﬁumiﬁuy‘m 3 19im A lmAenwuisen (SB) nwuwndidangadiun (PS) waznsawasin (FA)
wugnBuInaes TKN uaz Total P lunnanfunaaesliunnseiunieada (F-value 289 TKN = 0.73", F-

value 784 Total P = 0.76") luanueiiunns K luduinianiauadni sl N aanaaaal A Nwanm1aiuesing

o aa

ATd Aty 19adAn 99% (F-value 189 K =193.03*) iflunaainniaiuinunaidaugasiuninn lidsunm

£2 ' '
o o a

TunadenluiiuriniafnivedreldadnAnydan1eads iesdaniniuinunadentesiunasludiuinga
dunaisBunuinunadonleaauliiudinuifisainnisuandazesiuanaansiuyeaiinfinais tne
1% o dldo/ o,/ A’/ d‘ a = I’ o Y Y dl | [
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?; 2500.00
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& 1500.00 3 8 = N
& ) N
% RS s 5 b
@ 1000.00 R 3 N
ag N\ N
ag N\ S 3
z 500.00 8 R SN
< N RN - N S :
= D D B BHom Bas
0.00 B S LA - B _- =
Control 0.10% 3B | 0.20% 5B | 0.10% K3 | 0.20% K3 | 0.30% K3 | 0.01% FA | 0.02% FA | 0.03% FA| F-value
2 TKN 1833.00 2066.33 1923.67 1806.00 1846.00 1838.33 1846.00 1787.33 1987.33 0.73"
W Toll P 74117 71537 T33.60 T231T7 T17.37 T24 47 T21.33 71980 71207 698.57 0.76"°
pcd ca a d 5] T g a abc ab -
K 114833 1164.00 1186.33 119233 138467 167467 1773.67 1091.33 1112.67 1107.33 | 193.03

519 3 WhsuauANdinduressigeImanan Tulnsiau (TKN), Weanada (Total P) uaz twunaides (K)

Y v
TudfutnAaneuaInIsRNansiuy e

o

=2 = o [ % Aae‘l
NNELUR: ** UNNEDN HUHRVATUNWNADNAN 99%

o a

" punais TdddadAtymeatian 95%

o o A o

aeneaFeiululuILeNI9AT K uunalelauuana N NasLnaaesateliad1Aynieaian

SLAUANITAN 95 % ANNATNNT DMRT

3.3.3 NATRNRITNULARDANTANINANTBITTNUING

gautinnaailunnsAne ATl 2 wisAwes Ae Aulunsafne (pH) wazAngTin il (EC) msne

:; a o 1 =< 2 ° o o Ao o’/ ay A L1 ! A
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6.5 — 7.5 [24] luanazAsnaniisinamisazianimiilulessuazansedlufiu Geigaunsogadu i1l

msastyiiuTnlalagdne uan1amaaes (119097 5) Wugn nsBEnasiuyaie 3 aila (Tnnsuwulsen,
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Twungidangesiun waznsanaiin) AuasaniaasuntasresAnanuflunsas1euesdsusniansinai

o o

Wad1Aty (F-value = 21.44*, m1971991 5) viefl Diveslnmauwulnenuas Tnunadaugsa fiunwinu A1l

Wigfumnsiaraaaiunsasnsetludas 6.53 - 8.27 tiadietfludasilinelififadymsenisasoysuis
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A15199 5 ArAuuNgAsng (pH) wazAN9tn i (EC) 1098 5utnieniamdanisdinansiuye

AN5UNAABY pH EC (dSm™)
F5uriniia (control) 4.70° 12.40
F5LnTa + 0.05% MAeLUTIeN 7.10% 12.14
F5LNTa + 0.10% MAeLlien 7.30% 12.28
FuLNTia + 0.20% MAeLUTIeN 7.83% 12.51
F5Ln7a + 0.10% WunaFeusesium 8.27° 12.03
F5Ln7a + 0.20% WunaFeuTesim 7.50° 11.70
F5Ln7a + 0.30% WunaFeuTesium 6.53" 12.55
F5infia + 0.01% nsawasin 467° 12.18
F5iinfia + 0.02% nsawesin 4.63° 11.96
F5infia + 0.03% nsanasin 4.40° 11.94
F-value MNANTLNAARY 21.44** 2.18"°

2 Ao o o aad
‘Vilnill.ﬂﬁli *PNUIN HUBAN TUNNADFN 99%

" punais TdddadAtymeatian 95%
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NETRNALAN AU IULUFAI89AN pH (a-d) YHNED9 TANNWANANAINANTUN ARE9RENIH
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o

ANAUNNADANTYALANNLTRNI 95% AINABNNT DMRT
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nansznusefirsiuilesnainain uazunnaudiinsiiniiannnd 16 dsm fednAutsnaiudu
Pufindn wnzieneiuutesiiawin i Tnanne uas g [25]

a1m5uANsn i (Electroconductivity : EC) mwzﬁ”\im'a*l,ﬁumaﬁuumﬂﬂu%mfwﬁiﬁﬁmfﬂgjiwdw
1170 - 1255 dsm’ uazilefiansanluseaziBeaesdnsinliineesdiuinfennaudainsi
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wazinunadengesiuntaniniluinasaesnsnee azuandadulesauluansazaralifninnsanadiin
Fhufluieansageuminths atnelsfinunsislnfououlnes numadasaesiun uaznsanesaintilyl
nalfiiaAuwansgeteliadAtyaasnisin lwin (F-value = 2.18", 9197 5) atinglafianumniing sy
thieiAnansiuyaaneiaiiu sy lenlnedinashuiieduunsegensesiifien Fsunisle

deelomilugtuiunilaningonin asdniufiesaeansneanaaufnaniaunisin il [26]
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