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ABSTRACT

Anaerobic di gkersawmnbiiocsl oagiwealll treat ment process. It use
organic pollutants into methane gas, and produces a smal
this complex biological system are poorly understood, al
di scusses the principles of biokinetic models publisheo
digestion process for waste activated sludge. Bioki het i
gr owt h, substrate consumpti on, and gas production throu
mu tsttiep process that involves the breakdown of carbohyd:i
model s. Because there is no single analytical met hod f o
waste activated sludge, the incorporation of hydroleydsi s

trends of process variables as a function of the design

Keywoanmaser obic fermentation, hydrolysis, inhibition, was
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('d)

f I nhibition factor €ma x M_aximum specific growth r af

I pH factor ('d

k Hydrolyzed substrate trdansge&mperatere€oépfetOfent

(L''d)
Kn Substrate hydrol'ysis alt e ¢ detfrr 0 €iuecntt i O

r
equiAmeacrtod i gr ad ykaep wWinaolmfi o$ ogi wal

Ki l nhibitory constant r

maxi mum inhjybition (g Lreatment process that has ev
Ks Haksfhturation constant wretthh orde sopfe cstl utdag eh ysadradbliyiziezdat i on

substr'dte (g L manur e, domestic wastewaf &},
P Product inhibitlildn conctehnitsratompml ¢y land multistep pt
P Maxi mum product inhijpitpiaornalcloenic erndacattiiooms (gudh as a)
PHax PH maxi mum for most bacotregrainai cr amagtetse r |, b) ferment at i c
pPRin pPH mini mum for most bacatneareirao briach gexd ldaitn ohatotfy | amigds
S Concentration of hydr olaynzaeedr osbuibcst o at dat honacoefl | uhaer

cell'y(g L production from carbon di oxi

S Concentration of HYydr olcyoznevde rssuibosnt r aft e 4 ¢t lart e c d mp amei tsh
S Substrate concentrfationaeirnobtihce prnddeaisesn,t dmadr obic dic
S Substrate concentrhtionaeirnattihoen,ef frleuweunitr e(sg If ewer nu
T The operation temperat ucroent(aeni)nants i nto methane gas,
Tmax T he upper temperatur e (bei@®)nia3s]s
Twin The |l ower temperature (eCAnaerobic ferment ation i s i
Topt The temperature at whi cdhe ptihcet smaaxni nourng asrpiescm'fsi cact i ve n
growth rate equals its aonpateirnbable svarhateh-apt i mal i ooheéistsi o
(eC) been exploited in a range of K
X Concentration of "dcti vemicxeeld rmiiomalsisal( gculture proce:
Xo I nitial concentrati bjn onfo daeclfiénygeArcaedriothiicomassr i bl c
Y Bi omass yiell) coeffici eunntst(agblge, fluctuating i n resp
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nutrient avail abi[ld4,t5Co nasnedq yoermgiealmy tce rl © aa@ndgi nhi bitory eff
the culture and manipul atidet aifl .puThtd yi mmiakeirtodri ¢ ebfafce ce

require specialized knowlednpestangdgr evaloemtus emevtihroodnonheongti a
[ 4] anaerobic fermentation, pH a

|t has been difficult toapmopial y wehgtcihmaite thesiagwmaiflii
biokinetic information in tameaeeam&dercolhiec mtat méenbati on mo
which is wused as a Il ogical foundation for process anal
control, and design. Enzymmes Bandk icree ebh cls co fpamhwarye b

undergo sever al sequenti al rTehaeC tcigOnNcSe pd Uloif N i S RT MeNt @é i
which may be biochemical orgoffhsitedc heyni gal eimpi @iichil N nic
with varying[ &]ohktent naerf aobyPOmMgd.®]MOhed Moo d equation int

many microorganisms in thesjej goompliexe SyshSMsau=-2=2pnagdyd
under st ood, and as a resultd,epnpacttheedmathc@nli@mg(gegéga@,gﬁ]eeﬁ@«
[ 5] fundament alsubet it ditee syndctreema s e

Biokinetic models for anaregpibdicy fies mpARbaphpreReRadre ohegqr
created to predict cell growtdhw| pubgptriahtee goaSEMOE T @F, |

generation in the process. [Iin @a¢giteanate thpi sarpy gbkt
mode | o f met hanogenesi s, sPE Citdlr *redhiyAR a W@ S's @ &/t®rMahté
descriptions of the final sgyhepRardesanNP@rB)EAmed®T Bwd Baty
despite the fact t hat somaeofA§t rtdhien hkinaek isnyeptsitcrsat o ¢ &1 ni
acidogenesi s and acetogenghigq Aave rkeeqnt t honeo ug®rhd wt h
revi ¢wgdThese models help tsqupdpdak et @ dFhcebchmetNitedxit fuenrhei |1

process by combining microbial growth rates with substr
and biomass <concentrations. I'n the complex of Anaerobi
Digestion Model No . 1 (ADM1) . A 's and
physicochemical processes arIJ ______________________________ 1t
equations of biochemical kin(max oro. Se
kinetic coefficients are tak arch v
affects the accuracy of data h bi ol
variabl e requires an indeper on th
existing processing simulatiodmax mple g
kinetic models and utilizatioz— ''''''' \

One of the Dbiokinetic mode : s5ses i
based on the phases of chang : 1ater i
substances into simple compo! | 2sses
hydrolysi s, acidogenesi s, act I rogene
The hydrolysis model-deteamingi ! »
step, and relativiel]ly Hgdmepl y Ks S
biokinetics i s mor e odrtceenfj g g ttehmeatred atusdRhifpl belt ween
biokinetics than microbial HdP Wt Rhe bicokicreattirmitiioh§ coshubgrt &
stage isst esp npurlotciess that ingcjpu@desg the breakdown of
carbohydrates, proteins, and | ipids. Hence, there is no
analytical met hod to accuratliys dgriftva&tlohhte tmiagcr ojbj @l y 9
biokinetics as it ma y al s psitnrcaltugd e |mul kil P &bi amz yadne |
production, di ffusion, adsijod Pitd Pthe Ksva§auCat,i10oweya R d s & NE e
deactivalt8loWhistepshe first eqredgegry btipkthefbes WwWawhen mi ¢
not directly related to migppOLAal r Aokt NOMeRi oW Ihbeh Yy e O
rate showed some real infl ugnmene mRinc rbol 0OrNMyRaSNSi sCnPsh CaerNet I gart ol v
anaerobic biodegradabilitygg exXamsgr ismepistts atues i Pdo Ga,deMisdvil
inoctswmstraft&, 9rf@dnwequent lyye,suthe tftHd Sthicroorgani sms' g
order biokinetics is not atpP | d € apd €atienks @lhlanct heuphat aec
estimate accurate hydrolysis parameters.

The current mathematicals_ mchoerhﬁaroifsoan“a%rfObidCiffer

fer.mentatllon are discussed blinO&PlnsetWioék'mOIdte|a|SO gi ves
i nsight into t he developmen_}_ anMd vg i d t|on of t hese
, : he ono mo.d e i.s_,accur.at e

mat hemati cal model s, whi ch arlet base odn ]E_()Pwelhbloklbngetetﬂlctsé
mi crobi al growt h in anaerocbuitc uf&?meaﬁta[ttsll'orﬂ]rf. 3R mdodaelI
component s, which include t"He oﬁp/pnparrr?ipcr'aacteiveorcen]'lxep}ocn!fa
; . [ .Jf] oOWeVver.,, severafl d i &' €
concentration and dynamic ma ria balanc% of. micr obi a
. |0(fqgrad%tlon i okineti.s {

growth rate expressions, as we as he i nclusion of “hyd
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concentrati olni mift itnhge sguboswitritaitvee sartehes hdwsciinption of sut
Table 1. These mode] 0] owhu lcidhn di@rcplowrdaet i Mgnoidn Monod r at e.
used t o predict biokinetiduepat amehitieghs pfroocodubbdt hand i nsgul
anaerobic fermentation and famlaleawibrig Mmedaele nmatyben ucsaemhiilr
with other unit configuratvemnyg. clToessesitead trheedeSleveEgyYy mgd
growth represent a more complicated algebraic solution
the Monod rate equation. Thgapgrewikki netecofmoderbsi 6f mp6:(
very sensitive to a |ow substg gt ratehantd] papiited 851 9]
Contois model (Eq. 3) is so-me—h—e—w—s—n—m-i—l—a—i—t—e—t—h-e—Me—H—ed r
except it has a Michaelis c%'noskta'%eq\h thabi ap §roOROKRti gnal
bi omass concentration (X). MPH8&' model (Eq. 4) represents
Moser mo d e | when t he substrate e x u .S‘. ’ pyctor i s
equivalent to a value of 2|—.|in5‘8q1keqlwy_:(M)(1_—) ((Esay. 2
obtains for the same initial Ssubst Ks + S Pn ation, |
valuepeoific growth rate for younger #nn~~mn ™ ~vposed
to |l ower substrate concentr%‘tlib%n. (ﬂmaxsh)e_fgip (6)
Tabl Bli drobi al growth biokinetic mod KS-I_,Sh J on
a substrate concentration [11,14,1°"
Biokine i iu= maxSh (1_5)
Mi'cr obi al growt h rat ENPFLagi # 52 2 (7)
mo d el _’_Sh_’_KLi m
_Sh S K, P
Tessier .uz.umax<1_eK5> (1) Severly #:(II:?TS:)<Ki;P)<1_a) (8)
Sokibdwe | | :.umaxshz (2) 4_. P_r osp_ective mo d e | dev
Ks + Sy, bi okinetic parameters
fermentation of waste ac
. numaxsh
Contois #:m (3) Biokinetic parameters may |
s h inhibitory effects and hydr ol
9 substrates. To estimate biok
Mi ng M:“ma—’fshz (4) TessiemHowBbkol Contois, Ming,
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mi croorgani s ms. Hydr ol yzed waassstienwialtaebrl et rcenartpmeumtd s p rac ®e Snsoe
raftiemiting i n their transproate imadel mi carroeo rdame sdnasnt Tdre
entire process of anaerobicubet manteat(iMonnoids, -Haes ler ,0 b
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Given these assumptions, t me d enb d eelqusatkiomet i hawe n shbteeemt s i
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assimilable substrates, b)SUlifathtsgor@andgsvodaitygiee f@addiymi
substrates into cells, an@l kel i gtyyi 28di " oe deesfdinis
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[ 372%] stated %, 7Tpbl |l ows

The complex organic compounds ar,eyqBydqd adyzed by
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mi croor[gatliAsnsi near trend is uséalnnnt%"e 19y0398?y3|s
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04, on mi crobi al gr owt h rat e (T
\él_féo+u (112)model s, effluent S§ubssr at ef um
Q (dependent) of infl gg.nt subst
_ _ _ o Statistical anaIyS|s reveal
The bi omass Xynt Besnlles‘lylleell% &thse 5\/8}50 coapab of_ acecl
biomass produced to substrate meg as %|ven n tF
a\flloer/l n o an other bi

equation bel ow.

mat hemat i cal expressions (Tal
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cited as a primary cause foirmmadtackf ofp Hf ua canpenmtad lurien f oarl
about anaerobic [f3&2rlment ati olmi clismetmisc parameters wi t hoi

The effects of pH, temperfa@UR&rataghyje.AmATal BHen cGosdh
biokinetic models are sumnhbrniszheed wWp g d,.TTayhedia., 4  aGh@pespBedv e r
TessiemMHowBokol Contois, andUMihgZ@mbddel @ mwiSdHtmage biokin
used to estimate biokineti c@MNOMd AedtMMHI R ¢ h AR ayi; & t.pugr yea

pH empesqaammonéa influences.

TablMi 3rrobial growth biokinetic models on the hydrolyze

Biokinetic model (EMscyobial growth rate on the hydroly

e [(KsY(So—i = SO + KsXo) (kY (So_; — SO + kXo + K. 1
Mo n o d llT:[(s(o ) soi{(hSi(o ) 0 h)+1][7 (15)
T i lnb——Jl—l=—[ Bl ] 16
essier Hmax()) ~ LRKSIY(So—s = 5) + Xl + KnKs (16)
bmax _ [Ks[KY (So—; = S) + kXo + K3l KpS; 1
Soktbdwe I | 77‘[ KnS: kw%q—so+km+KJ%] (17)
i Hmax _ [(KSY(SO—i —S) + KsXp)(kY(So—; —S) + kXo + Kp) n 1] F]
Contois T K»S. 7 (18)
Ks[kY(So_; — S) + kX + Kp]* 1
Mi n g numax:[S[ (So—i 1)2 0 k] +1][_ (19)
U (KnS1) f
_ tmax _ [KslkY(So—; — Si) + kX + Kp] 1 ][1
Ai ba p —[ K5 +1e%f — (20)
. Hmax _ Ks[kY(So—; — S;) + kX + K} =Py, 1
Hi nshel wood U —[ .S, +1[P_Pm]— (21)
Hmax _ |KslkY(So—; = 5i) + kXo + K;l
- K7S, +1
GhoSgagi # h=1 N K,S; [_pm 1 (22)
KilkY(So—; = S) + kXo + Kpl| \P = Pl | f
tmax _ [Ks[kY (So—; = Si) + kXo + K] Ki+ P —Pwm 1|1
Severly T‘[ KnS; +1“ K; HP—P H (23)

f is the inhibition factor as follows: dhboei nhfluaemmenobf pHHEf | ¥, 1 } he
t emper atditr,lee (ifnf=l de ncammdn itde)mipfe rian u-r empemanpnidme a )t(hfe = nif |l uence of ammo

ence -tod mpddaamome 4 ©mom i s negligible). See Table 2 for selected infl|
Tabl ®e ldelxitoekdi netic models using the influence of pH, temg
Effect Variabl e i.n t Blokinetic model'
Mo" BE' s8 cd ME HI AP GT SE
pH ' W W W W W
Ammoni a P, Pm W W W W
Temperature d ) ) W W W
prFHammoni a I, P, Pm w w w w
pH emperature I, d W ) W w W
T e mp e raanimorne a d, P, Py w w w W
pH empesqaaimone a I, d, P, Ppn W W ) W
No -pEmpedsaammoneéea - ) ) ) ) )

Mo n dHe s ss ektholweCodnt™Mi slgdi; nshelAwd'@doFTpegaGeverly
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5. Conclusions 2018; 1770:56.9 1
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CSS droid: -bAs eanacromipdter system servicin

computer hardware assembly
Al bert V. Paytaren
Bat angas State University ARASOF Nasugbu Campus, Brgy. B

ABSTRACT
Comput er System Servicing (CSS) covers basic and common

diagnosing computer systems and networKks. The main obje
students that would provide them a platform to practice
This application presented a series of review qgquesté ons
CSS NCIIl assessment. Different for ms, manual s, and repol
study surveyed 119 respondents on their l evel of accep
programmed and organized based on the actual procedures
Recognizing the issues and challenges that respondents h
received the highest ratings of highly acceptable amwnd hi
i mpl ementation of the developed android applicati oenmmegs n h
that students encounter while pursuing CSS NCII certific
Keywor @88S, computer assembly, virtual, android applicat:i
1. l ntroducti on nati onal certification for CS

Mobile phones are increagiar?glythgec_:coer%itr%gf'Bgtrl_on X%
daily | i6deywmdth o[dh]y. Youngappéjopplrea,Cti'ncepatrhteiclﬁqlatr Of cor
appeared to be highly suscceoqui'bqueret corwgﬁjt £e %gsé e[rﬁﬁ S
Philippines had nearly 169 Y F1U'|toenr ssmearrveprhsoneansdub %'ntb%r
of 2019. For many Filipinog,n mr(‘)%ti\fvorpshones have been a
i mportant tool [3]. For edubBtitotn Mssnhfit pESRSS Myt p ap

students to learn informatihhfeRFfedhhlemMakZ ek % itho 2846 |
| ear8indents have benefitte® ihlhkerhst, of !l sedC&nring Iforal
information, video lectureslatansd tFRklimigtihoa eadnd hfioXighr €5
of mobile phones [4]. Accor@amigtitme,  sHYAGtBdehOodrigmine
first century are obsessed Ciltth ftieCc@niiocna IT aatdevSa nlcBelme nt s
would be difficult for them tTohec ocnhsaildleern gneo tn ouws iinsg ttch emma ki
daily |lives. passing rates for the colleg
Mobile applications are R3¥mpaRalk Gehlgirfaimsattipats o rod
programmed to run on mobild d@¢avideddnaThdeyuPs ob! eMeEcRALE
devices in education has s4U™mul @&t ednd haf tient etrdeksitn go ft higj

education institutions. | n Soddudntongedrhat avi htoadAgens mb
cel | phone applications haveThkeemai nsed| eotiteweacbing han
|l earning [6]. android application for the s

The CSS course covers basPkatah@dr Bolnmom" &oimped ewictife st he
such as installing, maintaiddiSedbl yenRritg@M¥yng, VEAdt Magn
computer systems and net worSkesr i[e7s] . off ngyesmbht?Bsn T BAhnSled,
students from higher educatSitdfbeikinsotw!iedigieo msn ds BXiil I gse i Nn
with knowledge, skill s, and Astpantde ob6f thkee e@@SuafThence
courses in the curriculum tbaterhmigdl iobt | ehel as$eaxsmenmpt
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application and the | evel odndatysfast iwem eofs ctrhuet irreiszpeodn d
2 Material s and methodsgstematic procedur es t hat v
Th h sede | desi ning the projecté&G TBlpera
e researcher udevde blpmr%n%easfcralsptalvn?ethod to f|n|sh t
met hod of research to coIIectt dat a En currezn .co c rn(f
) ) . out come. Fgur ec sSpirea tmo d &
difficulties facede rbey trieesrpou?edntssp whi ch

d id a Iicatlolnn tehgarta aedsdrrlssskesm?r;wag%m?nstug

create a androl p.p [[107] . Ft29 0T 3%y 793 %ren?
researcher used various for.mat.s manuf':\ls and r pqrt:? (A
_ i'n " the ‘rnirtiation an ul T il

to CSS and assessment in the data cotllectlon.process.
) requirements gatherimg 1 n the
researcher used purposi ve samp.l ing g[ocedurﬁ whi ch .
) t he ri sk Yan ysis phase, codi
involved a total of one hunHred mngteen 8119) relsponde
i | d i negi gshetv e(n7 8y) BS in Inpf oarsea'tiann Tcucshtnonl]eor evabuatho
Phet ' 9 ) funcn%'on-h_ljna%ndorma)ln gryeqaui_remen
(BSI T) student s, Si xteen (,16) BS i n C?mput r cience
. deviel op and alifgn o the need
(BS_CS) st udenftisy, e a(n215)tw|3331tyheu%%rgpsu_te{he different Fios k-
Engineering (B.SCpE)- students, taleh oflawnhnlecd"l 27 £ rrgoro.moth
Coll ege of Engineering and Comeplut| c n

nit
) ; opment?%p'\/he I'sCet. B sl—?ifgch%aste%
State University ARASOF Nasucgé)u Camtparted The Test p

The researcher also used fanki; o8 ttP eh&tyegreMitnyegt WhigGh
issues and problems were jad WgypkiengCOoddNd &r idngbVt ot K& s

respondents. It involved plagcmpdetteMmee sVsa!l difd I s HBiMeirt ¥ asb 1
and assigning new values t o ggdiijciajteey Wthr?rr(?udrﬂ the Q&8eps
they fall [9]. For the mosty pgjodpl ems and difficulties fa
researcher assigned the | owest numher 1 foll owed by 2,

and so on.
Figure 1 shows t he repr e Pllanning Ri sk AnfavleyS

conceptual meaning through [ Prototllyeg i au
operations of the research.

PROCESS
(0SS Draid )

— * CSS Droid:

e Hardware An

Peripherals i s

Specifications| | $ f)\nalyze éggig&?e?ased
e Software e ;

e Development System

Packages o Tl pt Servicing with

Specification . Emvplemen Nistual =
* Existing vatuate Computer E | ti E i ;

Studies 9 g | Hardware vV a ua | n Ngl nejer 1 nc¢

INPUT OUTPUT Cust omer Codi|ng

) _ FiguBee&mspir al mo d e | il T ustr
Fi gur®hel .ipmputaus p ut mo d e | usedg 4N pt he
study.

Il nput s i n t he project arzézthperoﬁéraaqvn\?é\ IOﬁreor("lepurreals
specifications, software paclktag%esgasnpew'ltfh| rn%V ?awndo
existing studies. The procepsasrtlnglod_éé)sw adn analaysa|I 29 9¢

. prepar,ation of the design. L
requirements to develop the" research-.
hardware components were desi
application (Figure 3).
2.1. Software devel opment

The researcher conduct ed %n%hou%r'era}rzh'ésceaalr i
we-ffbunded ideas that gave ﬁgredwarséStoarP e

.|>

RO WS
fclgut
the concepts of their subjegtyoymatityedive IDichdefl 1€d)'d represert
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m / CSS Droid Reit::'z ;;es nts

Software
Application

YES - /
CSS Droid
NO
Design the
Haréware !’art Hardware Finished? b
Using Unity Peripherals :
Platform

1 NO

END

Design the Software
Part Using Unity
Platform

Design Hardware
Peripherals

FiguSeh&matic representation of the computer hardware an

CSS Droid:
An Android-based Computer
System Servicing with Virtual
Computer Hardware Assembly

[ T T |
1.0 2.0
30 4.0 5.0
Hardware Software ; 5
Configuration Installation Riotorises AR ot
I I I rI'\ ] I | 1
11 p ope:;';“g 22 s 34 32 i
Motherboard ) Application i Router Network i
Configuration As=as=nient i Syster_n Installation Asaz=miant Configuration Cnn:gu?;ﬁnn Assessment
nstallation
[ | |
INTEL Boot Setup Windows 7 INTEL
FigumM@ded Hi erarchical i nput process output (HIPO) depicti
3. Results and di scussidaning testing. System testi.
features in the module were
3.1. Prototyping provide a quality system fol
The researcher utilized themekstirfedhfeehrich@t§pyalgomed hs)
The development of the softWeariel ywaisf dtilve deser nmot stefyaien:
independent phases. In théhejfFegpeapgrased,s ttWwe | MPELOYECH

devel oped static pages and Ydi ¢ sdheen £ st hatass hoWw Sihke
and hierarchy of the functGanasithiads beemhesnucceesf BlLh¥t
screens were developed, andn¥ophuedt &@rdatl @caer&80shcARad
using a prototype services 8@diyteirng Lsaxfttiware. | the funct.i
nofunctional requirements were i mplemented. With the wuse
of the prototyping method, 3-h3% rlempelaermennetratwasn gi ven a p
product even in the early delvheel oipfielneg mepgiH ste .0 NE Prr PrCsL S Wwe
detected much earlier and s@&eesl apedt andref dorap pllelacdditnigo

qua||ty app|ications_ (Table 2) DUring this phase,
evaluated by t he user s upor
3.2. Test plan i mprovements wil/| be done wit

The purpose of this sedtiloheiwrasCemMentas uand SHIISLPIt @)
compliance with the specifiWaduk@égayakmeahestheedevabomasd
to review the overall perfomModathceefdfecitieede@drlepeétionabt e
enable the researchers to HBBPA@Yyathen.errors that wer e f
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Tabl®est cases for the CSS Droid main functions.
Test Test Case .
Caqp DescriptionTeStData Steps Ex p e cResald P a s sFaildd | s siDe
Verify that the Click “OK” button
students are able to Enter your Réd rinsdductiv@ m&8he P a gligplays
€SS0 login when entering Last name tfist. Gidk thar“Lev p .all the modules. Passed SM_D
the expected values. GetSt ad Bugod.
The COC1 moduleis  Display the first . . The Button is
opened only with the "Power Supply and Click the First unlocked
CS 01 P Y i "Power supply" when your Passed SM_2
first part; unlocked and other hardware .
Button. answer is
the rest; locked. parts" button.
Correct.
The information and T}.le DCSCFIP tion, Click the "Watch .
. Video tutorial step by 1w Click the
the steps will be . Video" Text to play |, S
CSS 02 . step pictures of the . Continue" Button Passed SM_30
displayed when a . the Video
R Hardware parts is . to the next page.
page is clicked. . tutorial.
Displayed.
The questions will be
displayed after Read First the . . . .
CSS 03 clicking the Question and Choose Click the Radio The Radio Button is Passed SM_4
o Button. turned on.
“Continue” at the the Correct answer.
page.
When you Clicked A warning message
the butt ithout i th lick th
CSS_04 ¢ button withou Wit hChaote the  Click the will appear "please Passed SM_D

choose the correct
answer.

Correct answer.

Continue" Button.

select an answer".

1 The Students need an Android Phone 2 ) The Students should download the CSS Droid Application 3 The Android device must be Android 6.0

Marshmallow or above.

Tabl eEmR2lLement ation Plan star tTsa bflreom psihloowts ttehset iinsgs uuenst ialn
depl oyment respondent s. The most CoOmmo n
Persons NCI | examination is the lack
Strategy Activity Involved Duration wor kbook) and students take
and spend | ess time on CSS tr
During the first trial at t he same ti me.
before the actual The researcher
Pilot usage, system faults with the use of 1 We ek
Testing and errors will be the testing tool, Tabl és8ues and challen ges €en
ascertained through  Selendroid. NC | 1| Examination.
continuous and
|l ssues and Chall EnggeeRariyk
Evaluation of the
CSS Droid: An Students of Lack of resources (actugl pajyts of
) Android Based CECS and NC such as the CPU, RAM, motherboard, e
Evaluation = Computer System II Assessors in 3 Days
Servicing with the CECS
. Lack of resources (actugg parts of
Virtual Computer Faculty
such as the CPU, RAM, mo't herboard e
Hardware Assembly
Further Limited use of training 46acil2ities.
improvements were
Rework done with the help The researcher 3 Days Lack of interest i n tﬁéi ng t he c
and support of the Certification 3
researcher. '
Deploymemo“he Students take too much me n othe
Deployment  Android The researcher 1 Week spend less time on CSS ai nitngs
Application '
3. 4 -usemrdeval uation Others. ((’Bt@demnrsstdme the CSS traln_
ot udienlnsvea ef fecti ve revi ewi
To get the level of _satI%traacttewnm@mny akaacd@ﬁ@st&@%m‘%: of
developed android applicat iAgBessindina sree s®uasll gher utilized
wei ghted mean. The Likert s—6—a+—e— a—pSsyechometrie—scale
all ows for ualitative informtion amegnabl to statjst
| : b q f . 4% 'e .sﬁow.s S he re u}{
analysts y transtorming tde\t/é’loqpueacl‘”é\héFb}’B d3bi dddilo
possible option is given a drewneéroiptal sydtuem w@ndhat hehege
t he assessment a me a n nunabcecre pf abl el Wi ttthe ar e ppmosd $ e i
calcul ated. reliability.
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Tablleeviel of acceptance in telranbsl ef7 rehqwpihowythe respo

Components of Medn abielvietly of acce%yasntc%m wi t h t he level of sat
The application displays composite meahr oéndl $2 in use
pictures of thed4a6tltuahigbimpuaeceptable

hardware parts. Tablleevel of satisf-Aacteadl yn
The system tellg € CLEES acceptgqg,qnpjonentSrloénuNeyam Level of satisfa
definition of each comp% et .
All the contents included in the 'Ne application,d ¢§ple}1y hdy satisfie
modul e are valid4ad4®8d biyghhy accepts.':l'brf'peIe user interface.
accredited CSS NCII assessor. i i

Iheefsflologatelaz?|c‘?g behighly satisfie

Composite 4médn highly acceptaane y

The appll ationdi 449 eashy gthd yuse.t i sfi e
Legend5. @021hi ghl y-4a2de p tmeobdleer;at3>.141 accept e . . .
2.1 40, accet6ahl es| ilgHBtol y -la c8le, p tnachtl e : HH‘PS?Sbbe“m"-'S"Q” highly satisfie
acceptable Legend5. @021hi ghl y4 .t i sioideed;ate.l 41 s

-3. 40, sat2i.s6f0i,eds;l ilg.h8t0O yl1 .s8a0t,i snfoite ds;a tai

I n Table 5, the respondents rated the developed andr oi

application with the |l evel ofTa;?J:@epStaﬁQ8W8f tfhieghrl%/s%lctcei

with a composite mean of 4_%99vqlnopeeq,m§ygitelﬁnsab'l'iqeltg'/fespon
system with the | evel of sati

Tablleewel of acceptance in ¢empnessiotfe umadn loft y4.50 in gra

Components of Mesaanbi Lietvel of accepl—taalslpfee\Bel of satisfaction in

The a l'ication i al wa

availzgle. 4! 86 hl5ﬁ|y accept abdmMponents of MpramphiLesel of satisf a
The application, igstihi Ry acceptlmba ecapplication, prgvides g drag, < ;
android devices. and drop funct|on. ¢} y

The application involves

processes that 4\r§8eabryghbyleaceptahbel eapplication displays ) )
and understand. nderstandabl e 4e&® orhitghhd y sati sfi e

revi ewer .

Composite 4me&8®n highly acceptable ) ) )
The application displays the

Legend5.@021highl y-4a@deptmodieer;at®.ldqlr aceeptabbe; of4p8eturhésghdryd satisfie
2.1 40, accep.tealh,l es; | ilg h8tOl y -1a.c8cOe,p tnaghtldee;o sand 1. 00
acceptable

Composite 4médn highly satisfie

Table 6. shows the r esuILtegeo”fd5 @R elhigohd ¥4 yBAht | Fipdedgtehdy & ¢
, _Sat2i.s6f0i,e ds;l ilg.h8t0 yl .s8a0t, i snf0|tedsatta|

developed android application. The respond nt s rate
developed sy.f,tem wi t h thp IetheeI res 8 R% n(:r tg& phgh
acceptable with a composit,e me an o 4. kn terms, .of
. ) l"eve of "sat sfac ron of "high
€ rtetency. of 4 .52 in l earnabil ity (Tal
Tablleewel of acceptance in fevebkopedefnpteapkeedsc g pnptloi caact cioounr
it i s for a user t o compl et
Components of MBéancilewegl of accqapxtig@creience t he interface, as

) ) takes for them to become prof
The topics included can be

understood b and. £B5S hi hl acceptab) . . .
trainees y Y g y P00 Flee we | of satisfaction in

The application is a tool that can Components of Meannalbevelt yof sati sf e
be used by trainkrs0tohi phlowiaecepTabl € - - - - . .
additional l earning. The applicationd4di57 eady gthd yl esartn .sf i ¢
Qui zzes can help, t trainee to The applicatta on ugfs N yth satisfic
. . i e tand instruc ons.
assess their knowledgehlo(“lrhICySSacceptuem]dles ! stru ! S
The application is
Composite dmédn highly acceptcampe ehensive, and9t hédiwghdry satisfice
can easily foll ow.

Legend5.08021highl y-4ac2c0eptmdder; at3eldyl accecpta

2.631 40, accedt@b, esl ilgtBtol y -hc8@pt anl e anH‘p‘iS

acceptable Legend5. @021hi ghly4.2a0t,i srfoideed;at3e.l 41 s
-3. 40, sat2i.s6f0i,e ds;l ilg.h8t0O yl1 .s8alt,i snfoite ds;a ta

te4m65£n highly satisfice
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4 . Concl usi ons https://doi.org/10.29252/ijre

This research was able [to]l iTES®ANINY Caplr obd Gt | ®md And
challenges that students fAEEAOWHhEeY [HAaEB LG alg] ysTTReNs S
certification. The researchédr cdhk3 uded - thiAvmd ¢ dailbyew a t B g
and simulation of €SS is |Domnleogadiam! € mé R%HQYC ornpelrt e r fo2
limited interactive resourc2@NC%201 1 %20. pdf

The android application hli&Glhl THhR®&hntipcealf ofduscwaitnigo.n jAnd

portable mobile reviewer t Mttt hiogd tyselrlsnteaarmneegtals.i| yVEdIce
includes virtual parts whi AW aj s abhhtet fsca/m:amwwp desssdaogow. |
unit that is used in actual 9t r Fiadikspgalwensi chOo Rt otlvley Gt ithe |
resources, and it containsVvValhkesphasmet hedelaugdi oals, agpetr
quizzes, and features just PpzReBEtHRBI waertuially akft i B¢ oenei
training. 4912.

The developed android appilOtathi 68T EResS | PELIRBESOR O
have a broad scope for the Messpicloaulr seodel] eqfr ns afgt Wadce ed
it expedites a multidiscipnNtaangtijona@rdni hgurpiadt fdhr m Maar
provides new opportunities [t &rnetelht s26B2 RJe@mi hah(ps):

The developed awmasorat ecdpPohii-goaidy/on0. 1108/ 1753837121126
acceptable and highly satibiilbdAIwystakbepbRaodlPtad Likwedst we
very pleased with the app' EXpkatadeadndnexplgaiereedd .t nBarti tiji
efficient, secure, and accels&sChnol 0dayc clolritihignatol .t h20 ¥ % p
paper strongly recommends (t4hg4dBe h AV aielvaehlogp efdr 0ddr oi d
applilteat uerd and i mplement 8t RS /HidPhHeror 84d0abir8f/ bjast

institutions because it addresses the problems and chal
t hat students face.

The findings suggests t hat incorporating an android
application into the teaching and | earning process coul
a significant i0 napcaacdte miom su udend .s
Adaptation and wuse of android applications in learning

teaching processes should also be considered by educati
policymakers.
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Effects of temperature on the growth, su

Lei opotherapon plumbeus
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“erde | sland Passage Center for Oceanographic Research
Lobo, Batangas 4229 Philippines

ABSTRACT

Leiopotherapohodluimbekisown as ayungi n, is a small, edi b
contributes to the rich biological diversity of freshwa
decreased due to various anthropogenic (overfishing and
water pollution). One way to conserve the decreasing po
temperature on the growtlh, pniowmmhaduist yaba@amat droyp dc d md iatkieo no
t we-ht e pl ummegwesr | i ngs were reared in triplicate aquar:i
(control), 30AC, and 35AC. The volume of feeds given to
no significant di fferences in percent growth by weight
aquaculLtupéuoBeeater food consumption was observed at hi
these temperatures could be used as information on sdhesi c
could be a model species on studying effects of <c¢climate
Keywoagsaculture, feed intake, freshwater fish, growth,
1. I ntroducti on

Lei opotherapohomdlumbekisown aéé”aﬁ Rhgmpeusqgect larvae an
one of the many endemic fi sthle®s d ogundg |”}P°tBHé PO WBD B Ehee dN
grows into a maximum | ength Toefmp1eg_ag udm [ B] OnNnNBhe ff itire we
originally from Laguna de WRdyYr bdthatwad as r &nslparagnet eid mptad
Sampaloc Lake in the 1950s o0oag@nti 8 mJaad usdltaklkpil uembeeturad rs of 7ia
[2Unti | L1991 walseushe most ab¥ndemperiasmrien Every specie
Laguna de Bay, comprising haamget atzowhiodh tthhee yf icaam g4 @ nwa

However, in 2002, the fish Wwherefamked tkmiorwd nign ftbe n doapntcie
to the declining populationk. Eplinalyemaimtplr ta nmo raentanq Watoly
factors such as overfishinginfporengattiioom fodr iavaagti vegspeci
pollution that |l eads to thendletmay om&tdiponi of devRbOo Wwian@r

contributed to the further @de@emrR$emheabpbifom hpr ogsampopul ati o

These continulo.us pltohpneepautlsat oTohne st udy intended to deter!
brought about different conoshertvtag i @moWwirlbgr amslglompaiche@nd:
agencies such as the BureBlLumbfeusisheries and Aquatic
Resources. One Iwayplod mbcebuhss @euygihng

aquaculture. However, fish prodpugcttéen a||ns culptdd r MegYhsd @ B

been restricted by sever al factors suc as | imited infol
on aquacwpteaend smadequate information on water

qguality requirements of fis2helss [Fd]s.h SEmd | SHgy d®inds exPE ¢ é 4N
reared ayungin in outdoor tapaksothldt orho s5th 0o fp |tohgesnee ufsonoguss i
ot her physiology of t he fifsbm the tBar esauwdygf oFi s[hber,i et
researchers identified the Ndevelnapme mt alnds Fagahaer-NésTtA)ec
There were five identified ign- omahi ba E&awvel oRoeed,t abugdage
L. pl wmcehusas yol k sac | arvxpepiméhexiame fiohgehoi dgs v
flexion, post flexion larvandemdam@aird yt jtuemmerd &t uwhel cdf
differentiated by Il ength. Mempeveanr urehei dhetut comp oisht &0
L. plumbeasis dominated Dby iznootpHe nk tb o rNaFbradf)o dfeg aBIBANR w
ciliates, and copepod nauplaiciclamatiavnwoumadeby frben &mplkl
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225 out of 500 fingerlings2.werelnidgnddmlimeadiustememat ed i
aquariums with five differentpjtyegmperjatgusr eyelrree arhdedd rSe P 5
25AEZ8AC (control or ambient) deggiper@d )y epef 30ACsuBNEc BPhg
C. Each temperature treatmgRtehadagtNndE ef olr3)2 22 hpqlrisu MSe f
replicates. To <carry out glelegtempgratyge 4readmenthse. w
aquarium was equipped withgipgdyvijdidpad fdrddefawddPodtWPo
3880F Aquarium Top Filter, yeO8QverGuangdongheProyiingMent
China), thermostatical |-y0kpphpet| pAgwWah®edt heeatveet GAT st
50W, XiLONG, Guangdong Pr oviignet eme aGhurNe@me nxnN.d TPV Cq vl iPd® | o r
which serve as the hiding ploacsg r0f |tehmgtfhi ybh&ss neRisiUredd %
ensure uniform temperature (jigjitirdbudd fdratN€aWd etcoyemse
placed beside the filter pyimph 110 |N&ldP wet hcdbabgerd dRe e

water . Moreover, each aquab}ume,yvga\tsh Gea&sug E mavat hyviag

rectangular glass plate to (nmaigntral o)t hegt egmper Qi fid e H i

aquarium. A total of fiftegpeidd®d) (gpuarinwgesr(2R§d0onk? e

withab of fresh water werges i Hiolaidpsdy BAAancdhdOMENO3ITE/
t

distributed in the laboratyertyi|eabhe| ddfd Iud®i olblusajn
aquari uim, PS5 ufmbeger |l ings wer e reared

considering the dimension of

possible effect on the growt

cannibalism [9] (Figure 1c).

Figure Dl iambaudfetri dish witt
reference for |l ength measurem

2. 3. Mai ntenancge of aquarium

Due to water evaporation e
per manent sticker mar ks wer e

wat er |l evel of 5 gallons in
| evel we nt down beyond the m
aquarium until the water | eve
I'n addition, faeces were 1 em
siphon pump to control the | ¢

aquarium due to the wastes pr
Figur @hadt.ograph of (a) an aquarium setup with
individual filter pump, t tpe ramo sMeatsiuaalmeynt cont gobWweHd rv
heater, and PVC pipe, (b) preRafgiigyn ok ihyeddfagsyPe? g
(c) aquaribm pledmpeesthngs. ;v he end of experiment onl:

Percent gr d)wtwha sr ameea s(u% edd as f

To avoid ther mal shock, temperatures were adjusted at
1.0with 2 to 3 days intervals s~ that =all +traasatments rea
the final treatment temperatur Final Weight y. Temper a
adjustments took 7 days to conPGR(%d*):Mxlooe temper at
adjust ment, fingerlings were Number of Days it treat me
temperatures until the end of tuc capeci  meno.

Al fingerlings in each trea Final Length n the sam
amount of feed. To ensure a su Tnitial Length of feed f
fish, the feeds werdbod¥ff evee ¢ h aPGR(%d™) =———7———x100 p

based on their feeding rate. Number of Days each treat
were fed with commercial feeds (Tateh Feeds: PO2 Prawn

Feeds, Santeh Feeds Corpor atjighn, meQuieZ|0int Gist YwePdi L eRrBi @
containing 27% of crude pr otegigh.ngt. Wisug& vd &ially ratt edi( 39 @@
5:30 pm.
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. . . L. pl uXbpeaschenQaetxoasntuosmu s, | a
Survival (%) = No-0f Jingerlings that survived Gi | acayng@h a c hoc h esihlounseldu chiiugsh gr
Initial Total Population i n t er ms of Iengt h at 20 HC
Feed intake (FI) was deter%lo%tdhfo%:ﬁ wéhse(%ola}ﬂ%rrﬁ/geﬁdy
fingerlings were fed for ?@%ttse he%tt I)( fé m?ﬂh?els,v\
uneaten feed was collected (1 %) gted; r fiLh fo
was <dvéeed at 60AC [ 11] untll HE‘“ 3# a/eléhp ?W ab%ut
two to three days. Feed intak: _ ‘i ffere
= a
<10
FI = Feed Given (g) — Feed consumed (g) <
&
2.5. Statistical analysis % s
For the stati-waycahabhpal gsibdc
( ANOVA) was perfoor H&dD arsd pbD
anal ysi s after normal ity tesé St ati:
0.0

significance was determined a-

20 25 28 30 35
Temperature (°C)
3. Resul ts and dISCUSSIF‘i)ﬁ'urTehe4.percent gr owt h pd atmdé e
reared at di fferent temperat.L
3.1. The glLr.owtlhu nmbaetues o f the same letter are not signi

The percentlLgrpivimbees ensofof wei ht

and length at different 3ebpefBeusekvligygpad! wpheLsytigge:
significantly (Figure 3 andTHg. peAldemtugdulrwmvendss gmo f $ ic @
di f f,erle.ntpd uonbked spositive gdowtbreate Banh allffefent t emp
t he temperatur e treat ment s.mplTyhitshami ghe tsewdogedastt e mphart a
L. pl cmmegwgs ow i n weight andsurevinigitahl abdf a tvhiedef iram.ge Ad f f
temperatures. The pdrionktetuesrrrdsc emfof ol ) , 20, 25 and 35 oC
wei ght was shown at FigureaB8. 3Dhe-Chndgahkeismdg plexpent mgnboa
rate in weighwasofr eXx.o"nd% dd & mi2ldar-ICy, T[hi&] recorded a 1
result is almost similar wimadriJmpamalstkei tffliosimdiem e mmed at
exhibits maximum growth r at3e beCt.welenn aldodw tti eomp e raa tsutruedsy oc
18 -C and 21 -C [12]. sea bass when reared into 13,
I n the present? sthey,seB8Bond% hdawhest

percent growth rate was note ™ a tudy o
Cichlasoma ,urbhhbt hHalsmhusreache Tw| — — — o —

growth rate at 33.3 «Lcabeﬁd?,]gm

raj ast,hasnhocwss hi ghest gr owt h z The
present study resulted into &6 n weig
temperature treatments of 20 §4u sugge:
experiment al temperature of 22 1 be ei
the upper or lower | Lmiplombe 20 f

in terms of growth in weight. 0

20 25 28 30 35
Temperature (°C)

gur Bhe5.per centlL. s yrl winvbael uesdo f ¢
fferent temperature treat me
tter are not significantly

=
in

e
=

=
o

F
1 di
I

-
=

3. 3. Feeld. iplt atkleeliof f er ent tem

The foodL. npladdmebdenet differ
among tested temperatures (Fi
2 25 28 " 5 food uptake at warm temperat |

Temperature (°C) be due to t he fact t hat t he

temper at increases their

ur es
FigurTehe3.percent growth prlatmbepme wsbdhtiemind for food [ 18
reared at different temperatdy

I
the same |l etter are not Mggéﬁégragtgﬁﬁntlfgr&]rﬁeeru n3t 0(}8<F‘S 0%6‘)2

respectively (Figure 6). At
The percent growth rate (icmntsaurmpd i ®fn loefn gftehed wwist B hddn
Figure 4. The highest recor devd fpeerdc ecnotn sgurnopviti ho nr antaes isne et
of |l ength are at temperaturle . dfl go0oame€ Bedd 360 nCu mBt imd N .3

el
n

Percent Growth Rate (% d™')

g
=
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The highest Lfeed watst adksbes eafPveerdc i dtor me s : Terapont idaet) ,
the highest temperature tr eladhmemy sl o Siaone rEeTs ulPti swaast oo b sae
i n t he study of [ 13] that3zg4gheweadohigh feed intake 0 |

C. urophthalemper at ur e treat[n@;e]ntr_s oA Zpgya7 ,\;133 N a@ﬁ)i@drp
36. 3AC. On t®.e wit dwedltohhaa sntuy, ferﬁ"'d05|t|on efer.e

intake was recorded at tempeeéalyrgtgéezgl vgpdt%%ra%%n (

& 1864) l arvae readrJeodurinal oot d o
a l cht hyology, +&2, 23Q%34.no. 1, p
1o [ 7] E. MWaFeetg,0f increased w

warm water fish ffeedi ®Jgo ubrenhaal\
of Undergraduate Research at
Mankato, vol-1#1, 204113, pp. 1
[8] J. A. Buentell o, Abf.f elct sGa
water temperature and di ssol
channel catfi shoAduwacaulutrurse ,pu
pp. -3%29 2000.

[ 9] M. Legendr e, G. G Teidgel s
Figurehe6.amount of cLo.nsplmenddemgsad at o e study on mor pho
reared at di fferent temper ateuprreo dturc& dtome nto§ . Teatiasgl ar
the same letter are not siggddfdcapidncid i arnayt i(ns0. 98)

-
-
—_—

Food consumed (g)

-
=]

]

20 25 28 30 3

n

Temperature (°C)

reciprocal hybridgourPniaslces9f
Further studies, using Bmathgyl owe?, H#D99mepp.ofd9
experimentation and higher [tleOMp e rCdtawdrig@ umaoy, bNe. cOsnwWdnugh eemdi
t est how mu c h t e rhped rogptod rheSrasagriin @icn  off Basell a alba on
plumbeaan tolerate, are rec-pmmaarmd@d Moree¥BFomRsSt gy |
may also be conducted to Iinygsthiggatees opdeda Py ShEQC IRV
parameters t hat can also alffpez%t bHheg 9growth, survival
feedinglinphhebels [11] C. Hernandez; Oduna,OsuA

BenitteHernandez, Y-Gut i Srame
4 . Conclusi ons B. GoRoalréeguez, and-JiPRnenelo
L. pl wsmioemesd no signi ficariRepdiafafceermeenncte so fi pfrivsdheichby mead
growth rate in terms of weigghatdeand ilnendt Bt ssufr@ii vajlyvemi

intake within the temperat@uluw®wt jraannugde auftnal)d uafo, Amat.€cc R
i mplies high tolerance of dydngih@ROt d2@hé¢. temperature ra
Therefore, the temperature [rlaZnjgSe. 04. 2Dua,o BS5 Ma@siudafaMo
for the growth, suWwr.vipdaumbeafisd fleeé ¢ ionft atkeemper at ure and d
survival and growt h @JfouJdaipadn e
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Production and evaluation of biodiesel f
(Nephel i um U.a)p psaeceedu no i |
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ABSTRACT
The study aimed to search for alternative fuels that c

reserves and the increasing exhaust emi ssions | eading t
energy source that canrbalseeda dd elsetli tfwted sf, oranpme ttrheel envam n  f
seeds as the source. Various tests were performed to det
or B100 and B2 by transesterification is an efficl®Bmd s
rambutan seed oil was also compared to coco met hyl este
specification set by the Philippine National Standard |
under gomnat alayszeed transesterification using sodium hydr ox
weight proportion of NaOH to oi® .conf ovrami ttyhetno ttelseg eNS$ of
B2. The highest oil yield gathered was a result ofoivtag i a
application, with comparable results to the commercialll
soaking extraction method for rambutan seed oill couftd p
physicochemical properties showed that rambutan metdlyl e
contact time and weight % proportion of NaOH to oiltgor
suggest the potentiality of rambutan seed oils as rilemcal
diesel available.
Keyworradmbut an seed oil, soa&t agyzadrtacansesmmet hbidgatbiac e,
1. I ntroducti on According to [3] and [4], r
As a rur al country, t her aRlei loifp pieneveen S301%¢e lainant4d39%.n

nomenewabl e energy assets sduicshc aarsd efdo sassi Iwafsuweel,s ntak i mege ti t
energy needs for transporté¢aoagyveprrsoidouncttso andcommentaahigg
comfortable standard-rehewabvlierhge. sHawegVv er, maroinl y ai med t
resources have a finite supppddgi easnagl wirlolduded! ifreo moveambdt
which has fueled enthusiasmafmbuot dn ofeed soials exit raactteerdn al

source of energy. The Phil imppihoe gweredg nmdeenterima egdr o nmbh e
t he use of biodiesel, restghhtains@estiar itfiecaenant menhe @iff f
Philippine Biofuel s Act 96RBE eifnfi QI0OBcy lotf hlasndleaeleri

i mplemented to encourage tlweresealafo biidoefnueilfsi erde quA r ¢ o mp
mandatory mixing of a 2% biowamestdnbkend byl valnhuwmer.ambut .

The paol rkoy | estehrasi nofunlsan@Ngtefl OCMEB swas al so made.
generated from vegetabl e oil s or ani mal fats ma k e up
biodiesel, a renewahlnbufsuealb eBepgdu eg jid]l 8 and met hods
noinet hal, biodiesel can be used as a substitute fuel in
diesel engines while also redycipadmpet dntaads Gt tdet s
I'n the Philippines, -koowonsto utRiglenpiys atnhes an®§d welrle obt ain
of biodiesel. However, ramBygt afRgseedst y.@vwa sPefi el r Bdh idiNo! a
interest in research as potieyt ijaglpoyaufogss qft Riaxdifegqglyw
of their high lipid contentpestle, and oven drying at 70

RambuNemhgl iumL)appacaimedhdmMt hen weighed to obtain 3
tropical tree t—Ihnadtoniessinaantirvwg,irtm@s,l\/éaalrgadyeixs{ractiOn and tral

closely related to other edighlpgd eldr §RI0GAlt hfer Gittugi g4chhrfas
l ongan, and mamoncillo [2].

*Corresponding author
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Oi | Extraction via soaking Washing of
met hod -hsekagen Rambutan Met hyl
) Ester (Biodiesel) with

(i warm water
\

I

Evaporatio
Content in

er
an

Coll ecti
Preparat
Rambut an

t0Characterlzatlc

Separation of Gly ; .
Produced Bi odi ¢

Bi odi esel

Mi xing of Catalyst Bl ending of Biodiesel
(NaOH & Methanol) to B2
FiguSehgeématic of the rambutan biodiesel production, char

extracted from seeds wusing theosoakiwg (pnrrlo)celsosO at a_ rat
X

1: 2. (400 g seed: 800 mL solve/?lBtY) atyovamly) ng soak(izn)g t

4, 5 and 6 d. Following a period of soaking, t he grains
filtered and pressed to exwhace: the oil. The extracted
was shaken at 70AC i-hemanmetway% shYak=e rbiuvondtiielseno yn el d
detected (Figure 1). VB = volume of biodiesel
The percent oil yield was oVW® a+ nedl ubme awfsionigl thka&en,
following formul a:
% oil yield _ .To gengrate B2 biodiesel, a
di esel oi l (ADO) and 20 mL of
weight of oil 68ram§n) (B100) was bl ended. Biodiese
x1 ;
wei ght of seed used (gram&cording to the standard tes
The rambutan seed oil den2ify DRastedmieamiardobybusdngs
pycnometer. The foll owing c¢halrhaecthbeiro dsitescesl wemr ep erhtairaasc t we
based on the Official Me t h osdtsa nodfa rAdnsa | oyfs i tsh eo f Armérrei cAssrs 080 G
of of ficial Agricultural Chemeshatifooqal [®3dtty acid con
AOAC No. 940. 28; free fattyTacideteomti earet , t MOACd eM8sai)t y
963. 22, moi sture and vol atideprnaxitneat, e  ADAC. NomL 926 . I Xh;e
saponification value, AOAC iNmt.o 9&®.d$cill ating sample tu
Foll owing extraction saachpl echh®@phcterizati on,

basatalyzed transesterificat iTommewawsa su sneeda stuor ecdo nfvoerr ta t fhiex
triglycerides to biodiesel ,umddrh @gmaweilkty nehrhoaawngph mo | caarp
1: 8 and NaOH at a concentratiiscommet e?2 %f wf wt hei ki bamast) c |
The 500 mL rambutan seed 0iD441599 lHowdtloedwing SHhACbentowl eal

the fats melted. The oil was then treated with a solut.
500 mL methanol and 7g NaOH as a catav ys€C.x After (B)h o
agitation, the mixture was transferred to a tightly s
container for 24 h of settlwhagre: V is t he kKlisnema€i ¢ s

After settling, a biphasical isod at i om ovarss t cabhsse)rpvfeadh t eTth
topmost l ayer yielded rambutlorw $éend bsddiade¢l, wher eas
bottom yielded glycerin. The biodi esel and glycerin we
separated by decantation. Wa Dhisng |wags i pear f (0ASried D8 6) e moa
any remaining methanol and gpgciemem fUsomgt hae lbalwarn &tsed y

War m water was poured inbmbitdet seppassatoe yarfdnhempadroat

separate the methyl esters RMEndB1l8f0t earnds eRMH i B, r ¢ Hiee omait
drained from the bottom. T hpirso vpirdoec ea@dppreowiamatcolny i mmed tuh

the water -Ha@and pb o0ftibBl es [Ww&ile visible. Any
turbidity indicates the exi stTerrec es poefc i rmesi dwaasl tweastteerd i ant
which could be evaporated bwadieahteiantged helifreelt Iltyo WOOA. s
To compute the biodiesel iynttédr pptricemt agiengt aebfabbowie
equation was used: the flash point (ASTM D93) [
done and it was cooled and e:
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tester at intervals of 3ACt aRée dbsecveg Fowestt hiee mpenp;
was recorded as the pour powas dqatsammiDRegd Hywadi fference

A colorimetric method was used for the determination
the acid number -naASSHbMa olt6etnde)2 waBnsd P r f or mance, emission, a

added to the solution. Aftefhemebitodi egsehgpeéehtorsmanmpde w
KOH it under went a cologreemmapigme od miosrsainogne cthoarkalcuer i st i
which indicated the end pocatbdnmn5mondkiedaci( €Onumbkaenrd wa
derived using the equation combustion t est was al so co
compared with those of the co

Vkon5. 61 (4)
w 3. Results and discussio
wher e: The vyield percentage of e x
VkorrVol ume of potassium hycfraom(bludte"i‘”(n§|e)edS from 4 d, 5 d,
. Soak |ntr|pl|cat
W= Weight of fatty acid %I| be|n£95e§<f(yn w%dch was obt
soaked for 5 d. The result w.
The carbon residue was mg,a%wrd%@' Bhbgl awy@pog@tion of
the sample and heating it to 500AC in an inert at mosph
based on ASTM D4530. Thi Bablmetloedt ageo vdres € bherambut an

determination of t he amount of carbon residue ftTormed af
evaporation and pyrolysis o|_f>aypeA‘thhUI‘tel',’f‘)l'?‘loUr’ﬁzitngfrlC hSagendie,

certain conditions and is |ntend§?imbt“ot®;9¥o(9/qtda' me indi
of the relative coke forming L{endeQrbq)y Oésséjscrbemﬁb%lﬁd a71,s
Two correlations in S| unlts b_e est |
bet ween the ASTM cetane number anéa()?h 7fenglts ebb]ﬁ(;\‘flﬁj‘)/
50 %, and 90% distillation recﬁovergoqemoeeerégu?%s320/°f'\‘ot$18e
This procedure has been devel_l_?tp roor dlesel fuels megt
t he requirements of S-IDed:.DﬁN]JCEl 91 E5)9e7r5t &P agé .e rambu
Sul furD, -No .abld Bhi s relatlonshlp wasaglvpen beynt in Tabl

the below equation _
TablRr perties of rambutan seed

Oi | Properties

CCl=45.2 + (ok.8892) 16T (0.9 gBYY 9/ M) 0.87
i i 0,
+ [ 0506282/ (5) Moi sture and Volatile Mat2e62 %w/ w

Free Fatty Acid (as Oleic7Acbd)

+ [ 0. GuQI®-ZQ)fI[ + (107)fB) + (60)(B) .

Saponi fication number 185
wherC&€l s t he calculateularmezitaal"'ntaet |Anct'1expr8fy'|?owrlw
equaDienithe density at 15AE2P QI mULCfIASTM D1298 P F15
D4042Ni;s Dihde &8B5;s t°h%)°NTes s t Wedecanoic (C11) 0.066
10% recovery ;Tigimger2altdggi s, t Rel mitic (C16) 4.38
50% recovery ;fsgifse+2a6tdy¢i s, t P&l mitoleic (C16:1) 0.465
90% recovery ;taai@mpe Sdatd8te, Aldaric (c18) 5.42

temperature determinations gyere Bagsgq¢g on ASTM pge6, and
were corrected to standard barp Ietr&lSE mperatufe [17].

The sulphur content in thLeI [ esc?l_ was detezrmined b
using the wultraviolet fluoresc ce mef%)od ASTI\/?'%)4294)‘
This standar d met hod proVitdEd § Se”a?b‘id(czglnld priedd se
measurement of total sulfu%ddffiscpsetiepPeiuvom(EZRd29p%®ltér ol eu
products with a mini mum of Cigsa pilkds ptrré praori &t (CRR:BnAI4t ypi c
analysis time is 1 min to 5Bemnienicpégrc2ax)ample [ 18]4.609

The measurements of glycegraticapdzzpodsayal cohol s,s7whi ch
contain three or more adjacenRt 1Bydss QeiVilendifcO P03 d@)yd t he
glycerin were based on thec|§stéir‘1qu?‘£4ﬁjs§a7pé)ntaéno(?cA(d@?oézbséian 0

Chemi sts Society (AOCS) [ 197 Becatse—gt—ycer—ot r—eacts W
sodium periodate in an aC|d|1]2heso utIuP{'l Whlcf}h mtearsnu fl
aldehydes and foﬁm[QOz}icid(é.teA@CﬁeEaetsﬁe
. m0|stLI|re and olatl matte
glycerol content of industrial .fy.cerln. %¥ e C,0
Sarﬁ)or{?' |(%at|on num showed
expressed as a Deperecemtnade ol m/ogm) .t ot al
b odiesel ~“production Yvh|ch 1n
glycerol was done after saponi fication, ffree glycero
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The rambut an seed oil Ttathedd reExPperd é meehtl bvaasleu e s of
transesterification in tripthemteal ugi ogpgeNaiO#ls acf t RME cB2
convert the rambutan seed ot+t+—t+oRME—as——shown—t+nr—TFabl e
The average volume of convertedT&RME Awabkysats 4 &4s 813t smL

and achieved a percent yiel-d¢—e+—>biodiesetl—oF+—06—3870%—
Acid Number, mg KOHD g35KIedhpoO e

TablRerBdBcent age yield of rambcatrabn medshwWHluee shenas g ka080

Amount fAmount of Cetane Number 50N0.00
Rambut an ngertFéedrcentage Yield i _
oi 1l ( mbR ambut an Me¢ Wy | Density at 15AC, kg/O. 8485K0.00
Ester (mb) _ Distillation AET @ 903% .FRoerc. ofMOe rOedd
Average500 484.33 96.87N0. 81 .
Fl ash Point (PM), C 81.33N1.15
The produced RME was then Washed to_eliminate the
. . . . . Pao Poi nt C -15NO0,. 00
i mpurities since the experlmental probcédures involved th

of different chemical basesKi Wansahiicg Vi scosétgs @a26Aah.eddGaus
i mpurities can potentially caus some da e eng
and t he equi pment ussedphlymﬁoes%lxcertlh A)qug]V\algliso %1'%]0h 00

chemical properties. The aVviotageGlvwclen me, 0% m@asg ki h4g RME

recovered was 464 mL and JdN§ , P&HGERERI Sy ¥deShEmedDds
92.8N1.59% (Table 4).

_ i i mportant to take not
TablRerdcent age yield of con\ﬁ?gthequ%MEaacfl dqrtywaissh'r”egl'ated
A fAmount o f deposits [22]. The experiment
mount o

Rambut an SQdyertkadrcentageRMWE eBd00 (0. 32mg KOH/ g) and
oi 1 ( mRp amb Ut an Me ¢ Wy | were lower than that of the P

Ester ( mL) ;
Conradson Car bon Resi due (
Averages00 464 92.8N1.59% ovide an indication of the
[ 23] . Thi s measures the amou
I n compliance with the PNSemasedng@GaftvapBiraé& u@ink aAdt py
2006, the determination ofoft hGCRprshpevmt ii ens RME BRMEO Baln0dO
(Table 5) and RME B2 (Table( ®.)4 wats%donkan the PNS. This
could potentially yield great
Tabl eExperi mental values of F&yd8PeanpUmharerimalthegnpigndica
chemical properties of RME diBao®!l futlalgrd st hg pneeded
triplicates). an important factor in deter:
R T [24]. A high value of <cetane
Test Analysis esu S del ay periods than |l ower cet

(Average) 'osults of RME B100 and RME

Acid Number, mg KOH/ @®.82WNW.®1 respectively. The wvalue of RN

of 50.
Carbon Residue, %mags 4 R&080 Density is an important fac
) densities that are too far ap
Cetane Number 45.33N0.58heavier bl end [6]. The =exper
were 0.8880 kg/L at 15AC, whi
Densiteg akg/15 U 0.8880N0. 0000.2802.08 6 0 kg/ L at 15AC.
B Distillation of the fuel in

. requirement of the combustio
Fllash Point (PM), C 30.67N1.15,53thered result of RME B100
was 337AC.

For the flashpoint, it is t
wi || ignite when the combust.
flash point woul d mean that
Free Glycerin, %mas9®.0238R0. ooonﬂb'ent temperature environme

ow flashpoints. The result
BlOO was 30.67AC and RME B2 w
the flashpoint values of [ 25]

Sulfur Content, %ma®s 06@@Mp0. 00040 and 55 min for CME B100

Pour Point, C 8NO. 00O

Kinematic Viscosity @.40N0. 06

Total Glycerin, % ma$s 20KN0.01
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Thus, RME B100 would have aTyp|edtmpartienthensy RME BANt bet
ambient temperature.

For the pour point, it is tPHOPEeinpEE BdLOPNS Bé | Rheyagyker e
l'iquid |l oses its flow charagactieNdnsbteinC 85 o0arsd maixConifor mt! S ¢
mini mum temperature in whic t.he | oP r own from
beaker [26] . The test resulet b?n SIOGCu?e 38 n fé:Pn?tohrem

B100 and RME B2 is 8AC andCengrAq:,Num@@rpecMvnellnyC.onTﬁU@,

below ambient temperature,pehbier y RMB, sﬁkﬁosmaé‘@CoEﬁ@orm
respectively can solidify and be | ess fficient

For the kinematic V|SCOS|tDﬂ/St'V\)h||actH6pg 300rd“b8$°tnyf°(5fn I
fuels to resist movement dRileasth oPoiim8@ @.rénTo b 8 crmilna€Condtot mact
forcgs. Fuel s that have Iowpours$%§hgx5woué dma@(av%nﬁgnkad]l :
particles and vice versa for the high viscosity fuels [
RME B100 and RME B2 result skifmermak i B e3naxsi c2 . .ii.$C oCointf yr wer e
2.77 and 3. 25, respectivel y. Therefore, the produced me
ester was proven to be withfheqg & ypr&ial 0.02 magonform

The glycerol portion of thetaqo ®pgserdpsa b.szzrenfawohe&rnto
bound glycerol and if this isrfadd ed teﬁ t he free g }/cerc

sum is known as the total g Ul £P N0 hGPO'T?’Per F2h9
glycerin RME B100 was 0.02 °o m and I\/l was
%t |st|ca IrXS'S of
0.01% mass. The results of her s glycer|n iCeansturdelrrfm
were the same for RME B100O Pn R E (0 1200 Wit h. :
. . 0 i s lgB an b|od#
the given dat a, it was conc.l a?tb at version o
. : . .CML% abl e : .
oil to biodiesel was efficienily done ecause it is | ess
0.24% standard value. TableDi9ference between the.
Lastly, for the sulphur Cpprnédad“éedtfhr'osm'rsarrfb%etdant%efeacb
sulphate particulate emissi-en rcducticcr‘.s t(.;‘.a_t C‘K/C bn\I':cess
. . . . mp u cjisionverba
meeFlng the 19914 em+d$st|yom|sgthaz\max;eap|daslsué_Vgluﬁe%)%\olly I nterpretati:c
engines. The result of the—t—e—s—t—f—e—HR—M-E—B—l—e—e—w—a—s—e—OfSSB
mass and for RME B2, 0. 26% nDaassi.tQTh:-ie7s-e.3r9eecuclelps fsnf ntc'l;_f
r

the RME B100 has a value that exceeds the PNS, ,\poweve
RME B2 has conformed with thKengnih’:\\Ida'¥154§toa@b{:igaArgeptS,gn,flcant

Table 7 and 8 shows the c9mpa¥i'¥on of the r @sfuflet 6ncef
RME to the PNS for biodiesel. Table 7 re eal diyatritchge
B100 properties of carbon r 8sSi'dl'eanogg2; F‘iA'Beolleﬁ Jdifffree entg |
ul

and s phur content have not complied to the sPHNS tBlah®r

Thus, it could not be consi ""‘Sehdpm'&\"q'078 aBIlZRewencattdl\,féerfemel

ot her hand, mocz;rtesmflttshshp)rwmgernt iTeash | e Significant !l
@i. pt0 0 21 2 4 7R t ;

have complied with the PNS e>?urept rP r %h eér(bovhlfrfelsqndue

Aci d . Significantl

0.000032.045Reject
Tabl@omparison of RME B100 t &UYT°HFE PNS B10O.

Car bon . Significant]l

di fferent

. 0.000 60. 321R t .
Proper tRME B1FONS Bl ®@emar ks Residue elect gifferent

Acid Numbe®.32 0.5 makonform CS8'3M€5 001 9. 99g9Rejectol 9Nificantl
Number di fferent

Carbon ResDdd4e 0. 05 Max conf of i i f
s 9000040 s Tme  ect Sy 9N At
Cetane Nunmb5%.r3342 minmConform y
Tot al . Significantl
Density 0.8880.8789Conformglycer n000311.029Reject "y ¢t ent
Distillatiaad. 6250 miGQonform Sulfup 5,00y 79eReject>! 9N Ticantl
Content di fferent
Flash Poin30. 67100 mNat confoTrm
Pour Point 8 9 max Conform The values of acid number,
Ki ) total glycerin, were statistdi
lnematic , - 5 45 Confor nCME. However, the carbon ¢
Viscosity

e
¢ distillation, free glycerin,
Free GlycdriOR38. 02 Max confsorgmi ficantly higher value th
a

Total Glycer2mdm 0. 24 m@anfor m90% CMEs.i ghariicant propertie:

kinematic viscosity are know,
Sul fur Cort @Orbt38@. 05 Max conf,ornmesg (Table 10).
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Table DiDference bet ween theaspmepenuicihesfas ofooB2air rati
produced from rambutan seedohi ldeyietcH itviee PNSOf bl e CWE.si t i

oo er.wiaéycosmpUDe“tiSiONerbal biodiesel bI_ends ar e don@T to
perp BVal uesn, H InterpretBffdpl eum diesel and ultimat
No sianifpases that cause air pollutio
Densitly 5020. 736ccept o. 9
di fference .
Kinemabig No signifi4c'antConCIUSIons
ViSCOSI'ty97O'005AcceptdifferenceThe based ca'talyzed transe:
. L WaY of converting rambutan se
. . . . Significant m . .
D|st||0|.a)t0|o(£5051.00|@e1ectdifferen{es lted in a high percentag
. o di fference bet ween t he prope
Fl ash opd)iomtgzoggllogejects('j_gfnf'f'carnéhbutan seed o0oil with the P
! erenNhumber, density, and kinemat i
Pour PGiﬁO(B44.69RZEjectSI_gnlflcameSwltS have met the PNS for
differenhad shown a low value of <ca
Aci d , Significaw@rpon emissions suggesting t
Numbep 000@5.85Reject ey  clenly improve the combustion
Carbo . Significaddfgytive to commercially ava
Residl?e'ooo':sz'zd'geje“differeni[nvestigations are warranted,
Cetang N o signif?éa{netCt of. increasing t he S
Numbert - 0000 000Accept yy o otdansesterification, the use
Froee Significasn?Eg oi l to biodiesel,; for mul
Glycerdn000@7. 23Reject T pther blending eteemsat bbelhe
Tot al s ot e\t/islluat|ng its other potent.
ot a . ignificapn .
Glycelr(1|.r]0026.967ReJectdifferenttorﬁue, fuel consumpti on, and

SU|ber

00062008 51@ej ect> g”'f'caf?te'fyer ences
Content en

di ffer . . .
[1] AosBGA.jaExperiment al studi

According to Table 10, RMBamBac tseraicitdi crsumbrer di ek en
point, free glycerin, totaWC@Il ykieadingselnd <Qul pBMIiewontle
significantly | ower comparedigticmmeehén@NBesoar 2t aOo®iE Tercd
the-sngmificant properties dwdh SbkakkajadyinakinmisdMk h ag@ @ams ¢ t
and kinematic viscosity arRambnut@amme raangé o pifepddlae man@entito
standards. However, the carflonmp@aretsiiedu.e, Adriseaiidnaitd.on3 0 Zh
point values are significabhB8ly PHiagberdisiMganmG hiawe | APrNsp efrotri
CME .. carica papaya |. (papaya) see

solvent and aqueous enzymat.
3.2. Performance testing folri RIMES blehaternet]-76.20R¥ai Ma

Using the engine test, theohapplsi:dadtdiodn eoSP/2R RPEODEHL VOPHD]
analyzed, measured and compd4l edVi nay Prhewad aildksubidinmioya ktam é
commercial diesel (Table 11%)ant®dng Thakew,nkacChkial aksana

Yongva@nicthotent i al plant - oil

Tabl €nhline emission resultscaftoarlytzheed EoBResel producti

MeBtihoeinergy [ nternet-§6. 2A0VBi I

Properti e€ommer cRiaalbut an ¥1 . .
from:tps://doi.org/10.212016/j .t

Hydrocarbon (HZ30 ppm180 ppm [ 5] M¥Ri | | Blal MV kar@hm Biodie
Carbon Monoxi d@®.O08® 0.09% production from palm oil by
Carbon Dijoxi de 4. G0k 4. 1% I8nternat|onal Journal of Curr

A car engine with a maxi mufn r¥®ma PRamMPBProdmeeet epP( PP mFt
of 2000 was used for the entgliarsastsarinfgi cathicoyadhepapaya
commercial diesel has garnémé@&rnapghenalalaesnalompfar @y it
RME B2 in terms of hydrocard®dhys han7&@b)hoh7d3 oxide. It a
i mplies that as the RME colntlentdorowi tizheW, c £hmmehdil ®#1 Pdi Ks
increases the hydrocarbon Anal yarpoaf dibheai Aes cwoinploisdn ia

i
decreases which indicates (AQAC)mprAQAGehnt ewintantiinonatk is
combustion capabilities an@012. only a good additive. ]
increase in carbon monoxide8lpreeupeRiondiienseRMEDIrdE®StSe 9 ¢
i

incomplete combustion that Phraosc eoscsciunrgr efde cdhuned | tod ya [ Ml @ted m
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ABSTRACT

Silica or sij)ié¢enadi oniddiespe8is@bl e material in manbaseadu:
mater i al in the development of anode electrodes fomfobatt
silicon's |l arge volume change wupon I ithiation can be ci
reducing the psirzd cger tsiizleeds.o @mntohe ot her hand, t hleysi/l
doping or incorporating an electronically conductive mat
for lithium (Li) batteries wusing silica from wast é&ytrhiece
mi crostruct-diopedfarmdrep h awso preadn oAsniSl)i csay n(tFheesi zed from Phil
initial el ectrochemical performance as an anodeomaterAing
mat er i al were characterized using Scanning EI ekOS)ernayMi c

Diffraction (XRD), and Fourier TrEbSfamd XRDraneopdddARS
reveal ed t he presence) ,ofamom@prhphiccu sc ag ibloineFRagOH() S Oaruc t ma g
homogeneous distribution of the elements as suggesteaead by
bands of the synthesized matcérairagle wheirlfe fotmhpee deadovfSa nndoset kartei
revealed a specific capacity of 1,232 mAh/ g upon | iotfhi at
the prepared battery celll is almost four times mor eesats ¢
that AnS synthesized from cheap and abundant PWRH can be

Keywoargdrsi cul tural waste, anode material, l'ithium battery,

1. Il ntroducti on because of its |imited direct

The issue of energy mob@hfdt yi lalnedr ss@ppéemnt r sbycedhd hi
intermittency of renewable feinelkgybHFBIi Bgmavher ef Me trheea s
the improvement and-ideavelaaWheatsbs knewpumazardous to
(LIB) [1]. The derasedpmrat eVddseiiNikdlned. Aside from the
for LIB is rapidly increasianmp; pdie@anj al pechasexbraghed,;
theoretical specific capactieppeofatyr ki degmeiasemenhn jar daerro
4,008, 2@Ah/ g3][ 1 Neverthel esPUrstyi e®mEqstiyaghy goptrment proc
suffers capacity fading duenusé PhPBebP@otamei Ehradiggelsb .du&
the charge and discharge cyclTih®@gdpr odcheessushowbvesd | i $@chf!
can be improved when the pdretSiecallesh ater r defa@ad® st o intasho &
sizes [1, 2,uldk] .sillni caaddiist i kMW Nttol OMadvie Wi diW & zag n ioau litnurl
electronic conductivity andnids e@rgyesoolud ERSEmi cAldldliy iVve4
material [ 8pr LhB order to MAmYr &V borg clcklsoarehers from
conductivity, silica can ibevegbpoateditthheepetepbhpatapnf
conductive materials I|ike ®RH [fsqr ApohgoWwdd Gt Amhe PBPRERE:
demand for the use of thefdeeherdy ®Maberigal ffodr phhatthap
gadgets and renewable enerWyt hsuphprorabunfd@ame e aotf e rvnaasttiey .
materials are |ikewise needletineWwabslyestanth Ghesamproduiced of
make it at an even cheaper amgde material is very promis

RH is known as very rich ilnn stihijscaPpres®ents stddY¥i daANSd
among the top agricultural Waste RH @afpeaphapnoggi nayw [mat
volume of waste RH is contimubtie®ypPamatrien®i hy Wi sBwtedre
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was investigated. The mi2c rdoa s tCrhactacrter i amad i onsi ti al
electrochemical performance Odfhet hemoppédpdrogdyd ovpé i nAyre S nkov
electrode were evaluated. determined by SEM and the ¢
by the EDS. The structure i s
2 . Materials and met hodg®chnique. The occurrence o
the sample was deter mi ned us
2. 1. Mat erial s The initial el ectroddmpend cAh S
The precursor material usSeadmMpwaes WamrssS esvyad turad serdz ebgy h f@mad gy ¢
Philippine waste RH which CwaCsl igrpdt@admeyr yall&V)n amatomo
l eaching, and acid precipisttatiioon OffleY MB gL oggijc. ainhencer
materials used wer eHQO)d r i epacedathat t epy(ccell consis
SigMmladrich); carbon black (&BodeEmeheat ) odpg-depeednrAri8tehfeB
fluoride ( RA/IDEFr, i cB)i;gmal i t hiPWVRF f(60: 2Q:L%0 ratio); LF as
SigMmadrich); 1 M of lithisunpPohleixtaifonuoirdphodpHFalt: dMCLVPOF um
SigMmadrich) solution in 1:1V&lctdwme pRbPhlmker 8fi d;heanadssem
-Met hgpyreolidinone (NMP, J. Thetpwekeenr )0 [ti®ud 38 sbSH.v @pik/gLif or
and charge. I nitial CV measur
2.2. Fe doping -ofatbeer dasSt i @infaf ersenti dscan0.rat)r\éd rgdl Ob omW/ s

Sinkel k silica has low eVettpgBs¥okobductivity and

electrochemical[ 8] ,nabeicendcdatervaty of

the AnS material was enhanc®d HResiopitnsg an di ndio 5 Lorsa$ i Or
5 mol % of Fe. The mi xsttuartee was prepared by solid
reaction. The stoichiometr i3c lanrd®Brvtasn ad fy sdeasdodf nmanhSe r F a | W
calculated from the molecul arm hwe iSgEhM smiacnrdo gadodpeehdr @A n D hatf
materials with the assumpt imamg nti Hidtc attheo nAniSs issh olwon0 % pkui
silica anHO)tihse 95 (% pure (Bcgoreingb)toevealed that t
package). About ,B0L027tgramRamgpbhmme@C e silicon (Si), 0 X
of AnS wer e t he computed igroanvi mEep)i cwidrhousa8s4d4, TB® . 0,
wei ghed amoH)pandf AFRS( @er e r misxpeedc tarvde | vy . The EDS el eme
ground in an agate mortar &nd pestCe Bod dreouanrde oo WDuUu
ensure homogenous mixing ohombgenwousdi fdfiesrternitb unaiten i alf
Then, the mixture was °Guibn eschtoewin tion atnmeamapg at 400
electric furnace® fminonaemhbng watéa. 10

The annealed mixtuvwe pied

e Bl | Y T
2.3. Working electrode pr e| i Element Wi 3% A%
The met hod of preparing £l Sk 2 &||de
. . £ Fe-K 032 011 .
and materials rati o was a = ria
proportion wadso paesd fAmISI oawss :¢
60 weight %; CB as an el e« ~ t %

and PVDF as t he binder 20
materials were mixed and WE i

grinding for 1 hour. Smal | nt
added to the homogenized ¢ oun
untilvassems solution was .

The wemicous solution wa:

wei ghed current collector by
brushing. The current col ode
mat eri al was dr i e-dl6ibm famr

|l east 1 hour . The targe e
mat erials deposited onto ~
mg/ T[m] .

A battery was assembled
was performedfilnlsedeglaoavear
cell consisted of the following: tne preparea anoade mat
deposited in a current colHiegurBE Mlas) tniecramgodaehebtbckdOk
paper as the separator, t i peat LEr msantdheel ceanemttearl e@loanptorsc
(cathode), saaanldutlibnLiiPPF 1: 1 mE@pDMQ@ -ddddd audneA rFSe.
ratio as the electrolyte.
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3.2. XRD anadloypseids AonfS t he Fe -

Figure 2 shows t hedXRé&d p/am“’_' ——delithiation
The appearance of a broad [>25F}F "2 t h
degrees is a charXSic®2er Brbabn'rgtemm'_
nanocrystallite structure. 5 } e t he
amor phig@s about 23.8 and 43 «lST l'ithiatpi on
be attributed to the presen” o} 1e s al
[510]. Also, the peaks at 30 o | 42.18
54.02 (422), 57.48 (511), a>"[ 1) de
agr € char a®h@srniasntoipcasr tafcl es & o m L
T [11]. 0 200 400 600 800 1000 1200
Capacity (mAh/ g)
> & Figumbdedvoltage profile of th
- . prepadegeBHBe AnS anode materi al
_ *-Amor phous Si O
2 @®-0-Feg0; The l'ithiation (discharging
c | capacity of the assembled ba
o current density of 23.15 mAh
= ] calculated based on the curr
Cﬁ materials (AnS) in the anode
- specific capacity was also ¢
T density and the time wused in
- . , ‘ ; : . l'ithiation capacity result (.
10 20 30 40 50 60 70 mAh/ g. However, the delithiat
2 theta (deg) resulting in only 8 mAh/ g ce
Fi gurXeRD2 .patt erdm pefd tAme&. Fe efficiency of about 0.65 % on
The successive smal/l pl at eal
3. 3. FTI R Almapleyds iAsmSof Fe to 1.2 V during Ilithiation a

Figure 3 shows the-diepPleR AmrSicd rdse o et hee Fand al so t he
The absorbance peaks that &pgedned tot F£39,)802, F&EQO9 [t
ar e associated wi t h t he boemn dAmY rwidhurcatdi ams ,s i & cmdnwrt iamg
stretching, and as y@&iet cihali istdrieatcihdam/gded fi t IBiiati on and t
respectively [8]. The absorbBancleb,peankd tElmat 2apas&dgred at
cmcan be associated with the presence of some aromatic
CG=C vibrations which were acStijoyaitrgedy Shy ©t he nei ghgr i nc
ooxygen groups [12]. The absornbian&éeywpelgkisO observe@dlia)y 33
and 16&a2ecmue to the presencyi+ofSyeszurjiace hydr ox y( )

a®>d chemically absorbed water in the sample [13].
- The reaction in Egq. la and I
ﬁ*C-Bending viiiSationg of Si while the reaction in Egq. 2
§7=-Symmetric sOSéetchilng of sicapacity.
f—t'ASymmEtric s@-3ietcpi ng eof i g Cyclic voltammetry mea
o4 -Aromatic C=C vibrfa s wor king electrode
2, )4 % I nitial CV measurements of
< wi Fedoped AnS working electro
. . were performed at two differ
4000 3500 3000 2500 2000 1500 1000 500 of -8 V. The cyclic voltammog
Wavenumb®r (cm measured by the foll owom@n co
FiguFd@I R. spectdwmedf Anige FeCircuit voltage (OCV) to 0 V
rat es; an d-ospeariornadu icty cMcel t age
and from O V to 3 V at 0.5 mV
3. 4. -€Chacberge profile of Fhegurper eSpassheodws wo hki s g-dbpedv
electrode AnS anode material at 1@CMWV/ s
The voltage profile of tbé @8s88mMmblved Amatctaenr ybe ebdbbs dnmy
the prepared workiiantg Oeltect 8ede wasn happbiening in the ox

determined. The voltage prafuirliengot heheéei gatd vaypyobkeéat Howe v
the working electrdadpedrAmSd o pere plairteldi &tei on at 0.50 V
material is shown in Figure[ 35]
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E and Cheépl|] | @@w, Porous Si O2 Na
BT Hi epler f or mance Anioadre sB & totBe riLi.i ¢
ey Rep. 3, 2013.
*;'_ [ 22lung, D. Ss., Ryou, M. H., Sun
© 03 J. WRecycling riceapaciktsy fli
= battery BNA8S8gegs2013.
~ 0.1 [ 3] Lv, P., Zhao, H. , Wang, J
8 Facil e preparation and el e
0.1 v — I’tycle amorphous Si 02/ C composite
—Z”dcycle l'ithium i(Shobratt t@ammwni cat i c
'0'30 o : e ' s : Power Sources 237, 2013.
Vol tage*(Ws) Lil/Li [ 4] Cerver a, R. B. , Suzuki,
Mit suishi, K., KambarHa gfi. ,

Figur®hes.cyclic voldapmendghaB 0f cFflanpesesd |lanodaesatien | 0
anode material at 10 mV/s. batt,erBneesr gy Environ. Sci.,
[ 5] Garrido, c. P. Syndt h €8 8 ¢
Figure 6 shows the cydopedvidnmdrapthmedwps eie 8Ff ORhAnbBde -Nano
AnS anode material at 006GV mVigel TMeea Abbadtatneryl cMaltle rhiaasl sa nR
of 0.426 V. The oxidation andins edech i Pmblvioclattaigoens p e &kws
occurred in the sample at i[t&] fiMistasoyc¢l eE. J.hePameldiuCtdiri oo
0.07 V is associated with tWhenotphbustand OG6fystidlilcianewhS|
oxidation peaks at 0.37 andRDcé65HAMVvaamrcede Matedat &lds tRe s

delithiatildd of silica [ 7] ZaBmnoeneSr,gy Consul t, Pow
;? Future, Agricul tur alApWwaislt ex7
£ 0.040 , 2014. [ nternet: http:/ /v
— agricoéesoupheéed i ppines/, Junce
0.030 T [ 8] Cerver a, R. B. MreaadatMiar
; Amor phous Nanosilica from P
o 0.020 via Acid Precgi pMattaetriiad sMetch
— 2016.
;0-010"0_ [ 99k ut andi,l iTt.a, in Rice Hulls
Silicon SemiJcoounrdnuaclt oorfs Met al
0.000 ¢ —1®ctycle Minerals, 20009.
—2"%cycle 10] Yao, Y., Zhang, J., Xue
00102 e * - : = Car koot ed SiO2 nanoparticle
Vol tage *(v¥). Li/ Li ['ithium i(%hobratt t@ammwsni cat ic
Figur®he6.cyclic Vol_d@mmogm?dDoowferFgources 196, 2011.
anode material at 0.5 mV/s. 11] Laygk, S Pa.ndey, A_"
Synt hesfiggnahoparticles with
and magnet,i ¢ | ntteexrtnuartei on a l
4 Conclusi ons Engineering, Science and Tec

The AnS synthesized from thal pR&RH2MWhAls: sMcce NaFEfKEF P
incorporated with Li as evi d€MPEF AL & hEBTaniginmes gk | ixg
SEMEDS and FTIR analyses. ED%O%OpSp'itnegs r OBt lagi kneegsohmp o mi T & ¢
el emental distribution in th& é‘gmpl2 1.

The initial investigationl3lonBafihngk, elkeGiyr o¥RedmPasad
performance of -dtolped5 Ams | r eveFablUeCdt U al and .maygaqnetiﬁgmg.pro
specific capacity of 1232 mARNPLPEEEhCIesnfLepPARPUTRG]R
only 8 mAh/ g wupon delithiaticcfry.St?hL:'W?t%‘?la'tq%n3506a' a%xcl
al most four times more as[(]:6]11p£|h@5‘9'toJ_'t’heH“caonl}ﬂ%%?-%_'ﬁ)'%(P
graphite anode. This indicatfrdd® MaN0opP aky Ckgﬁ_thae%jzhe'dghfr
PWRH is a potential anode raf@m@tiledlis 1oy, blajfttlRirgmish,qgh e
production. Communications 29, 2013.

Further st y on the amdumt! BFRVOFeS  gdpantVand, Whe Ba

ca and detail e"hnQ7KkRtpasb 1g nP Gy RA B Q9K H%KTS
discharge res (i & a0 Mmang oemmE@‘HH'g(ﬁrFS Beotrt et
n
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t he charge a _ ¢
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ABSTRACT
The respiratory response of activated sludge measur®d a:

toxicityp Sialniopar(t3icdbes could partially inhibit activat e
removal performance of a biological wast ewater treat men
respiration inhibition. He-t er mwan d oa h e cerims nedxepuesrdi Ineemd a tt ¢
respiratory response of act iwaatneodp asrlitui g e Isveh eme X ppavee d i too
Keywosridlsi ca nanoparticles, nitrifying bacteria, activat e
1 . Il ntroducti on hi gh concentrations in activ

Respiration isthhendameedaHPISdiegd i al stability in wast
process. It facilitat-denathiéfdr@molhan ge:f tthhe  eag &t Mmen e d

organic matter and ammonia lime &tamaetwa P b p rwed ivmeanted §udhQ &0k
oxygen, the ter mi/salt heel eelter®otnk @dicdc epre@®at i vely charged su
transferred from the electEPUdISEhON CEUBhBYt BIP Ml n®f & he
acceptor, an electrochemicamM yeddiléAauors [floxlmeWhematt hgy
the generation of energy. SThidgeendhgy CPBSghHUEetNge PpHr Mh
adenosine triphosphate (ATPEIrmMsyhpéh tR&EEPFSt X hé& O a&PiM@atoe
sludge microoFhaseispmy atiiamldafdd VRé edssgudge.
to desgeinkeealthstatus of micr oA ag@Xtaensivitehler PET awu o atsd@:
sludge. currenblpypysed mechanisms of t
Activated sludge respirath@®amoRarnt inCel enfedansOuprbetidt i gy € riPel 58N s€
of oxygen uptake rate (QUR)N tAetiHouight ey &Citd PIBUWL i feeCrRD
consuming processes occur 9$@mMeacefivhhede sPuedpgesed hme chwr
from oxidation of organicthmat sedrfhipaet i @l otcred phsmeqpd
ammonia by autotrophic nitrSUhse&oUemtn iphet eeransajl|iyz adiisotn nl gl
by using a selective inhibiaCotri vateids sl dagdgier dddterri ¢ hifle teH
been widely used due to the Shepnuebey ghdexkpekxi PENLRY
test execution. For instancei:@papopastphekbasubtBdachbivatedt
respiratory response of ac? i fatedepOrdcegde CoBt r@aweé minda I

contaminants including nanoflarteércers [cgnfigurations of
Nanoparticles are considebte@8abmMghiloupy if €M ohXlasti.nalntt sl S
emerging <concern [2]. They Narthenotesnubtdssoafrilexpeamivegr

materials nor initially ttheXiadiop@at t{ipéertPpd¥tehtyYde@ed€thb
environment has raised questciadm®s SreddguaerNdiinmg thhdeticrh pokt etnt
adverse effects on biologih?®l @& GtcerlsseMBR)3]sYysdoer nlgl 7lr
various sources including cds Brhelr0o NEr oedXul cStts bantdWejennd uSsit st
they are most I|likely to enutypdifhdeserbgepPr@amndt iwiadstCeonadi
[2,4]. This suggests that MamodadamMPlce est metr eomo Nl maodkine
wastewat er tr Bgaattneefinaty styhset esmil9 dadgePe alk®b MBR and SBR remain
transport of freefsidreo pantescpdRsutRutt hg PPsgrved inhibiti

This rai ses anot her equalCoynt riafpyo ritanttheseneepnl t s, |
consequences of their imtlerla@Widft wyehedcsiankdyea resipdyed
Silicp 68hO@particles are adH@ncre Ohettahe o9 @AUNI ty

nanoparticles that can bin dPdtsedtved -saR kL a SRR moluthtt s t ho p
increasing conxcnreanntorpaaritoincsl esf

*Corresponding author
Email addnewescho@sejbngoach&@sejong. edu


mailto:jinwoocho@sejong.ac.kr
http://irjiest.com.ph

Sibag and Cho /IRJIEST 6 (2020) 3742

[15] . Lastly, whet her t he Whretne rtakcetailbea b MB &t voepeer a tSii dOn

nanoparticles and activat edstsatuedglei,. ea.ndwhée o hee rrveemto vtad
response and associated chan@@@B) iaand hemmuo N bn @atho walenmwu & 4
structure and function remawesi mi wioatked nt pbe ogx pesNRse, oas

Her e, we furthes nainnovpeasrttwiigdaliteede e ©®cr i bed | ater.

inhibition of activated sludgbader pepifoamaoaaalbe f B R £wd sarbin
t wo components of the totalprriecrpi rrati angd tahfet erre NPhbratelop
nitrification and gener al c ohnecteenrtortartoipohniseN oibrx Cld@t fa oCil h eN HA
conduct ed -tbeortnh baa tsehhe ram dc olndaigduo e § IC) uewmdr e( anal yzed col
exposure of MBR agrtdmnap erdt isciluedsge Wad e%i OQQuMACt Yot estht &k.i,
addition to respirometry, WKeo rnecan)i t ané d melBwWirsea s pveictt hma p i «
NH-N and the changes in the(Opetliazenw,e aMesodapse dcfo.sel elct
representative nitrifgmmagnibalke ereanbvadmmueffiesenthe wa

Ci—Ce

oxidibaichtgr i,and MOBP X itckibaichegegaarR=-;"x1000The concentra@) on

(NOB) , by guantitative fluoi esogrein dogmd sniitturcadheerb r(iiNd i Zzh e i
(F1I SH) . determined by using the same

The cumul ative sum chart, or
2 . Materials and methodsmeries data to clearly vist

t he performance [ 19] bef,or e
2.1. MBR operation and moniRanramgrticles.

The acesylailce IMBIR had a workih@ vPhH urhe . @MNO018§) . DO (2.«
L. Inside it was?%aphlratsmhieledlo(22¥Mead) owar en mepsobed Y he
chlorinated polWC)nydembhlanEi ddeduCcScientific I nc.; ;scMAp.
(GS Yuasa Corp., Japan). BeVBR wase gedpealrstedmbael eniweLd a

fine bubble air diffuser ansdoltindes aeMa®$$onawds M «g@l atieddu

min through an airflow met et M{HOBHFlerfolllNgwing the Standar
The -slced e MBR was seeded with activated sludge

obtained from the aerobic %adinAGtifi vatedmsedwwidgewhsspivhe

treat ment plant (Janghanpyeong, Seoul , South Korea). It
fed with synthetic wastewdtérl.prBagdErhelrex e eixgmessiy roasd oy
described [18] &pd! wiwvsf bpenat élthcCaslreaStPei,r ati on inhibition

20 mL/min; hydraulic retendQ%ntesitmeguinrt) nesg h2llsoand
retention time (SRT), 2@ HWadypse arfd yatodat sl ud@ge, 120cuh
(LMH) .

TMP gauge
Continuous
Level  sensor
o
Influent e“‘bmze
pump B Effluent
o (~)_|pump
A CR-) . | f
612 |G Waste activated || -
(~)|sludge 4 /
PN — ' @ 180rpm|/
F—Arpump  Aerator OUR Test —
START Operating time (day) END
0 7 14 21 28 35 42 49
0.45um syrlngevﬁlter I_ Bateh _l
H-H SiO2 NPs added

into the influent

30 mins' exposure OUR Test

FiguiSehgegmatic of the experimental design.
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activated sbkocdfje &HtRd aacky |satb@rnt eerpr | o K ,ITnhveirtmoo gkeins her Scier
to the exposure of ;Nbhe. activaeaddt el sdgentoh&i Oot al mi cr o

Briefly, t he t est was conldmad esd fbryo mmeahseurad mmgf otclad I
respiration rate based on t(hheei @AR DCES t ISP S5actlieviadaed M cu o
the preseMRe. ofheSimo mi nal caogentedt ifoors stibsdguRmad Bluwas
Si;®IPs were arbitrarily sel dedéed: CEbengrentli csl,0 Miyg)/ Lasamd e
100 mg/ mL.

The respiration rate was3 Reulobtsaiagned Hors ctuhes ibbaqnk

control, RB ( OECPNPAme,di mon @t ubsv asSt exd
sludge); abioti.cNPsondatog) tiRe (.S&lort batch experiments
reference - rreistpriirfajtd Pthji oopgnhi bi t ory subst at

dichlorolpth®nmg/ nfll) and copperTh(lwads sthehatoempBrenygnioffi ch
400 wug/ mL) . The final vol umenhqfoi ¢ 2RIPsblyp ASti-tOBE isthb@t WAS e
mL . repeated twelve times on dif
The OUR was deter mbeeposauhibep & $ Qs dnd pitUit BiSk inthyi btid ot e e f i
(incubation time) oONPs&Ot mikad@gossdruedgerf t @c SiiNPast etdh asrR,yddigde
the test mi xtures was tranpfpbhbfFredoi phe §de”ﬂ§-ur§d@|5)<stb50at¢§téi
(Wheat on, NJ) and t he OUR wacsc onenat Seudr efdo ru RRIi 1 B0 hie® e $ ¢
connected toA—aanmoertGhdnﬂa sGlaglpectthieconr eagndd ni ng percentage
analysis deviEceor(dtabMNalvabatpFHPdt doediddiPaEtoncent ration. |t
co) . 13% with iNRPmy/andSi®ds high as
The OUR from R@itwasfi@d)ttiaﬁgweuy\gppsm
i erentialalrlegdpihricometeray .( ANU) was used at a
I concentration of 11.6Tamd aATliU/vlatied eo0o mpglget eleNPisnft
ification. Thus, t he measvaedole€spomn@aémomnatriaotnes . wi t

out ATU added corresonded, tTo0o tiTe 1 f T i Ti on
=172 BUR' (.mg @IS h

and heterotr Rphi cr ersepsepd?,{;mi/zayiseilnoyn. (The (dng 7

calcul ated base® =oRRytamal d dieat i on Rrs Ris Rus

percentagé Jphibbhiseidowh(stvel®lgauakt i on 916 7-9 2-7

(Rr, wRua, 1a) Rme, Hel ne X 100 %. Shec ibf-__ig?ﬁmearsisme nt al

respiratRisBra mnkRat ewene obtain ?OB dividing

them by the corresponding values of MLVSS concentration.

% I nhibition after 30

2.2.2. Continuoustefrlnovwe xepxopseusrie@P 8t { mb o NP Iy In
During theA sst ceaal dey I\A;B%t@pellraabtion, tBeg 0-6 1% 1

Si,®Ps -ZGBO SregWNt exan Chemical I ndustries,

Ltd., USA) wer e added intl® the i nftPlent %4t 2 B nal

concentration of 1 mg/ L. ThO0B8 value 1®a3s e®3ugh7#1d0el ic
measurable respiratory responses from the activated sl ud
we determined experimentally fHd dgrud£s oSl )f-or the observed
The three OUR determinati®igmnPst qtsal yan khsdotndmltrd ioteihd € A 8
nitrification, wer e al so aefrfoamed Epbbgwi nast hhe s & am
procedure for the batch expghbpapti exeepandheahetBesei av
done repeatedly at a week!'ypdenfervahedr o SR HehlUIP viEMds it hry
week of exposure ojfNPasctiin-attfeg 4s@ &dd gteo ttOh eSiOe ner atl o xmieccihtayn
scal e MBR. bi ological systems, oxidatiVve
pertinent and, NPés nhhbbet ifonr &
2. 3. Quantitative FISH analkysidgeofed@iPr£tsieqad.ative nitri
bacteria Si,®lPs through the negativel
We qguanti fied t he relatisver fabbendaeceapdbl i torfi feyliencdt r
bacteria by wusing FISH [ 24jembWhineh [Wag . parmfdermeed wivtilg
r RNtAarget ed oligonucleotidestprd@9dte$r asSiPeeimbieddi #,gNPEH d@msdoa
NOBThe -ICyBel ed probe mixturfej|cPpRdmiddiddbhbBeePrames hat w
Nsol1225[ 25] amh suNmd [t 26 ] deet|eCctt r M et r ansNissrse oal sfol 4 ubj¢
betaproteobacterial AOB g8Aer aittison WER finfaNp! ade 6 Ve & e
Nitrosomobplussespectively. (ROS Xt3ure which may b e h a
Cy-babeled probes was used tjtdrejtfecitn gt hpea cttWeor jrae Froas & natoa tpl
gener a of t he NOB communi t Wi t rPirfoybien g Nthsapca6e6r2i a f quiay | a
Nitrofsd7raand NNItTDH£Ber SR aniglmtofy i edepot @6 SKKE) e
[ 32] that can protect them fr
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They al so have <cell me ol rda emdg$de € h,MNiPBc Rpawaisz eadl stoy aqjbfrsoerr vyeet
that apigds surface area foruekzgwat meclaaniisymti es [ 33].

However fottidisngi ml so makes tempmbee i psonteenmpmr ar ysNi ncr
interactions with chemical cionnhciebnittroartsi o[n3 2wWa s Mwotriel Ir ewietah |

these hypotheses is warrantegeuwal ity and thus i sThreoti nd | p

ammonia was al most completely
3.2. -tleomg continuous froet eex pef fi;iNe echotn sch@twsat i on i ncr e
resil iRednicte wift h subsequent didtayi t4d)aadumul athieonconti nuous

There was a t empRgoadrsyersteidBriv@iRet i on of
week after the continuous exlpmes urceanmfsitecapt | vtawead f s cadgdge
Si,0lPsPrior to the exposurye nut uaacltiisvtaitcedsgmbdgsei $ o bRitQvee
NPs, t he was g VL YMBS ( fmigdQur e ARi)t.ri Theati ofndbgger eghaet ecoupl i
increased up/ gtMLWSE 86 wmgoOk battwernt htehem can easily be
continuous exposure (day, 28pariodt iaocntsi vian egHs| teégeet &t uSri
NPs. Rqkheon the one hand, wap36pntainmluoiuns Ityhed npreaenaeg. of
The decreased eveaMu¥asf ygatyoat®dd 3®mu ImgtOi on occurs when ther

o o rat eszamfd ;NMHOi dation, spatial
B o o 0 respialon and NOB or ijichxibdatiioonn o[f3 6NCB 7 ]
1o. Before addition of SiO, NPs Amerzmuﬁonof5i02NPs_45 The latter t wo can b.e di sc
P reason for t hac coubrsuelravteido nNO T
< 08. mi crograph of FI SH apparent |
% NOB populations remained as ¢
® g6l activated sludge flocs despi
.§ activated ,NPwdgeThteo c®in@entr a
-30_4- NQ-N slightly increased over t
?é , L (day 28) to 48 mgN/ L (day
0.2 \/~\ possibility thatctrmel othisem vied
the inhibokidatodnNO
0.0-

5 10 15 20 25 30 3 40 45
Operation time (day) 81

. . . - . - 4 ..

FigumBe omapesci fic respiratio Og

sludge 4ismathe MBRbbefore anc OLNC-)an-fﬂﬁﬂﬁh —1 30

Si,0Ps . 2=y elluas """"’"”"—85

In the absence aife iexipiemitte 90 .'03“6"'*""’
ammoni a oxidation woul d re 5 ° t he
contlnuous. flow .experlm.@-mt.d NO3'—Nefﬂuent ________ = :%80 N H
concentration slightly incr«z i L SRRREAL S OOe exp
of activated, NsPlsudgEhet oeRFilCD 4 R A AR AAMMALAAASSASssAasses s F
concentration was Il ess than & 5] A g expo
of activat edPslltudigecrteasSdd u§ 0l A aasd Auuum o
one week after the exposure™ NH3-Nefﬂuen§_' ----------- Zg%sludg
Si,®Ps but eventually decrea.‘é s :Ogl val
observed prior to the expos® c2 to
NP . 838*" o 9% JIWXPBRP| S

. o
We have not deter mi ned tthO ement
. NH3-N influent- - 20

bet ween the (tenfoamd y) hd ne ,”3, ISIRAS TS -0
NH-N concentration on day 28 b TSR 20t hat
t his furmscoaupil ke geff f.BIP® on ac  60F Rece) @ oo» o
sludge. The stimulation of r  30fNotmeasured— S decr
t he substrate upt ake rat e O_TNefquent .\\ }0 i nhib
generally indicate uncoupl:i B it P "?8olrylat
[34]. vvvvv IRARA RN AR AR AR AR R AR AR RS RARERAN RARLRE] -

I n our study, t fis e/ I © VD O 14 '|g|1me222d835) 42 49 =
uncoupling of oxidative phocpo. ., . « y SEERELaled s
were evident. Her e, RﬁSOeuItdar'ﬁtbélruéhblyt3|0ngcerneatsrean03ffOrmat|0n k

due to the stimulation of rtehsepsitraabtei oMB Ryhbielfeo rie MR it dr €& P

efflueMtcdNHcentration coul d be the result of slight

decrease i n t he sfubstonpl ke gup@ a& eu muT haitsi on i n activated
activity of t he popul ations
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characterized by |l ow NOB t@abA@®@HBanati ofguBheilse twe d-d bSBBr vaenc
true f ojxactchuemuN@ti on foll owiintgritfiecaéxpoasuc @u lodf remain

activat ed ,sNIPuwsdgien-stwlaé¢SilOMBR.c olntcewmd s ati one-Nofi sefwfilthhemt t Kid
evident from the results ofande. quantitative FISH anal
with CLSM.

Prior to the exposupdPo,f tRedfiev@eeeidc esd udge to Si O

total average relative area[ plf gctiyat ed sdaugfdder cet! s | hy
by Na@amd -A@Bgeted probes wapsomi @Yo, TMesasMAlI HE nitrifica
further increased up to 7W¥stodwattaer 2§ e dtihe naV eshyisutad rhsy:
decreased to 61%. The averfagredamelnatailve racear €h afdd s
sludge cell s hytbarrigdeitzeedd pbrponby&PB W@aént al Science24B89Tec
decreasing from day 35 to dgyi 420. 1686/ i09bd43380e20V5reads
49 .The average relative argg])ofs, grctipratred Ml ugddremacel js
hybridizetdarbgyet #@B probes ingafadapadtféeéPds 24%n:0nNCont ami nan
day 21 to 36% on day 49. Ovceprpalel,, Anheer ircaatnl os®di MOB 60 &
after the continuous exNPsuzelP41impddiviat®.dl d M/dBEg d 08 454 IC
was |l ower than the initial pajugm oRagR¥v21s(FiEgeme K4) Mi

- of emer gin conce i n wat e

"] noe __ SOpNPsadded dwt.2017.21568.
geO_DAOB oy [4] S.K. Brar, M. Verma, R.
s Engineered nanoparticles in
545_ 0 sluddgei dence and i mpact s, We
2 (2010%26604: 10. 1016/ j.wasman. 2
§3m [ 5] M. A. Kiser, H. Ryu, H.
o : Westerhoff, Bi osorption of n
g1S_NOB/AOBfa“0<--1.9 By = wastewater biomass, Who4Blrl 4Re s
z I il Kt doi:10.1016/j.watres.2010.05.
0 I I I [ 6] F.-RiGv area, J. A. Field, D
= 1;1 = 2'8 3'5 4'2 4‘9 Al varez, Fate of cerium di ox
municipal wast ewater during

Opesating e (day) Bi oresour ce Te c h3n0oBlOo4hoyi.: 1100. 81 O

FigurReldative abundance ofj .nbditaritfegd m.g2 Ollalc tler.ilal 3i n
activated siscedge MBRtRsti ah7¢dHbP. FIDBHYV de, 8. MAI King,
anal ysis. Lawrence, A. F. Dr ake, et al .,
Simul at ed Primary Wast ewater
That the pdboseumeldatNiOon corBehded. vadeP2@BOLR9)0. 1021/ es590
increases in the abundance[gj )Q_OBYEQ,Q@,UIQ;Iigngn@,elzti‘}q@‘

NOB populations implies pgyeidoeni namegar ef claBmogi awast e

oxidati oyoxaweart i@ . digestion, Environ Sci3pP8oce
doi:10.1039/ C2EM30655G.

4 . Conclusi ons [ 9] R.N. Grass, J. Schalchli,

The respiratory response Kafegacti Watled Stadige bBmrsadkion
OUR proves t o be a usef ul Susbcnmiecernoimmegt eir n Gii ¢ atcar Pd ot i ctlhe

evaluatigognNPe®f t &xOcity i n SMBuURl.g e Btskhnncgh pRiull iacd @d DNA Bar
heterotrophic respiration amd .ni Technhnoht i ctBe4BtOdPilr A 2ODGE
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s hearetr m and ermpng by NPSi Ot hTaenchnol ogyl.587300i( 20042166/ wst .
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select microbial communiti eWatsarch Sas encter idnyd nJlebHMBRED g 3
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by Sia@doparticles with associated decrease in the relati
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