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Performance monitoring
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Flow of Information

Biogas Plant (operator)
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How can a consultant help?

U TR 42

Check/Calculate biogas efficencyf& il /++ &7

S
Advice on operation 147

AC

AC

vice on new substrates 3T J5UBHE Y
vice on digestate use X | W) -

E‘;F&

Y
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Aim of a biogas plant

SR i S 7

e To produce as much biogas as possible;= £ X A GE L 11K,

»  But how do you know that it performs well?{H & JATTE 4 %138 H
R TARBAIT I A ?

Substrate m?* biogas / t oDM
Cattle manure 210-300
Cattle slurry 200-500
Pig manure 270-450
Pig slurry 300-700
Chicken manure 250-450
Food leftovers 200 - 500

oDM = organic Dry Matter- ¥ T4 )5t
VS = volatile Solids % /& 4 [i] 44
VS = oDM gewitra




Mass balance usually is calculated before a
biogas plant is build

HA) LRI SR
* Input of material is known: ZEE}
— t/day of substrates &K 22 /D Wli & 1% i f}
— m¥day FERZ /DT
— Dry matter (DM) and organic dry matter (oDM) of the

substrate by laboratory analysis & & J5URHR T4 i 5
AN )5 B
— Biogas potential of the substrates by laboratory
analysis & I JURH P 7= ¥H e
* Gas production is known: ==,
— m3/day
— CO,/CH,
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Performance of a biogas plant

oDMinput = oDM output — biogas

1 m? of biogas =

x% CO,/100*1000L/22.414 L/mol*44 g/mol +
x% CH,/100*1000L/22.414 L/mol*44 g/mol +
Water (at 100% specific humidity)
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Specific Humidity as a Function of Air

Temperature (AN B 5 4856V B2 1) BRI A&
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How can a laboratory help?
SIS E g AT A7

* Help to control thg process during normal operation (reaction
time fast)7E 1E % a7 b B e (e p sfTa): R
* Help to give information about new substrates about biogas

(reaction time: fast—slow)TjJHjJ R ASHT B R I ORI B
NS TE) s PR-12)

* Help when a biological problem occurs (reaction time: very

hﬂé%%@@ﬁiﬁ POt Bl (e MR a): AR
SOME laboratories (otherwise a consultant): 5 455256 (5]
77

* Give operating advices $e L /E A X
* Give trouble shooting advices £t A# ¥ ] & 5313
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Services of laboratories in Germany/i
| S50 = 1 Ik 5%

DM, oDM ¥ )5z, AL T4 it

Titration on Volatile fatty acids ( VFAg and total inorganic
carbon (TIC)W & ¥4 KM NE TR, & JCHLkK

pH, Electric conductivity EC pH, i 5l 5E
Biogas potential ¥/ 3% /)

%l?ngle component analysis of VFAFE & M JIg 15 ik .20 95 7

Trace elements such as Ni, Mo etc. (not all) 7= JC 2%, /7 Ul

BAHSE (A Z T )
Batch test for biogas production: LGl & ¥ 0= =
for new substrates (how much biogas is in a new substrate)

X5 IR A )

Digested material (how much energy is still in the substrate)

ﬁ@%}:rﬂﬂﬂ %//'\ £ )
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Prifbericht Biogas Seite 1 von 3

Mame gewitra Aufiraggeber:
StraBe Karrobert-Kreiten-5tr. 13 www bioreact de
Ort 53115 Bonn
AG-Nummer 9710693 WE-Nummer Probenehmer:
Tel 0228-2667882 Probenart: I B
Fax 0228-732489 Probeentnahmestelle: I g
mobil Prifiabor bonalytic GmeH Is
eMail clemen itra.de Posffach 1161, 53821 Troisdorf ~ ©° 09
Datum der Priifung BASIS: 12.052010 T5/oTS: GC: 12.05. - 14.052010
Priifberichtnummer: 100512-034-BG-2 ersetzt Priflbericht: 100512-034-BG-1
Hinweis: Alle Angaben beziehen sich auf die Probe mit dem jiingsten Probeneingangsdatum!
Probenpaket BASIS TS5/0TS GC
pH EC FOS TAC FOS/ |MH,"-N| TS oTS ES Ps BS | iBS | VS ivs C5 | HAc-AQ
Proben- Probe- Daten-

eingang nahme [mSicm] | [g HAc.fl] | [0 CaCO,M]| TAC | [gn] | [o/kg] | [o/kal | [0 | [@M | (@M | (07 | 7 | 7 | @0  [0HAC,] ausgang

EN 12176 | EN 27888 NT NT KHL |EN 12880 EN 12873] GHM | GHM | GHM | GHM | GHM | GHM | GHM —_—
16.04_2010 | 13.04.2010 8,7 240 264 1330 | 020| 1,72 ar2 124 | =003 | <003 <0,03 | =0,03 | <0,03| =0,03 | <003 0,00 17.04.2010
2504 2010 | 27.04 2010 85 M7 592 2240 | D26 218 381 135 1,73 | 095 | <0,03| <003 <003 011 | <003 257 07.05.2010
05.05.2010 | 04.05.2010 86 263 o33 1980 | 0237 | 484 3585 136 182 | 222 ) 008 | 0,08 | 0,08 | 0,16 | <003 3,56 07.05.2010
12.05_2010 kA 8.6 |7 7,90 3360 | 024 055 | 253 |<003) 004 | <003| D04 | <003 2 66 14.05.2010
Anmerkungen:

Die ausstehenden Analysen-Ergebnisse werden nachgeliefert. Unser Labor ist von montags bis samstags fir Sie gedfinet!

Die Daten sind Eigentum der bonalytic GmbH und dirfen daher nur mit deren Zustimmung an Dritte weitergegeben werden.
Verwendete Prifwerfahren: EC nach EM 27BEE: 1883, GHM = gaschromatographische Bestimmung (Hausmethode), KHL = Kivettentest LCK 303({Hach Lange], NT = Potentiometrische Titation nach Mordmann, oTS = EN
12870:2000, pH nach EN 121781888, TS = EN 12880:2000,
Legende: 0,03 = Analysermwert kieiner als die Bestimmungsgrenze, BS = Buttersaure, C5 = Caprons3ure, EC = Leitfahigksit, ES = Essigsaure, FOSTAC = FOS-TAC-COuctient, FOS = Flichtige Organsche Sauren, HAc-
A = Essigsauredquivalents berechnet aus den Konzentrationen der Garsduren (ES bis CF), iBS = iso-Buttersaurs, VS = iso-Valeriansdure, kA = keine Angabe, NH,"-N = Ammonemstickstoff, 0TS = organische
Trockenmasse, pH = pH-Wert. PS5 = Propionsaure, TAC = Pufferkapazitit, TS = Trockenmasse, V5 = Valeriansiure
Dieser Prufbencht wurde elekironisch erstellt und ist daher chne Unterschrift gultig. erstellt durch: Christina Gunther
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Types of laboratories3L 5 ‘& 2374

Type of laboratory

Independent laboratories

VAT A

Laboratories that are operated
by biogas construction
companies

HAREBIN A 5L =

Laboratories that are operated
by biogas consultants

VUL ] 1 S5 =

-

l;,\'

Receive samples from every customer \EE4NTH 28 & T B RIS FE 5
Usually no contact to the ,,end” customer because most of the samples
come from biogas companoies or consultants /5 7 i )71 2 & Bk
7, RO RER A FE bRk B A A F S W7

Routine analysis i JH 2> #f

Usually restricted to customers who have bought a plant from the
companyill 5 2 A M AFISE T HA) 1% kS

Some companies offer process control for some time after the start up of
plants?E 3 BB B, — 88w I et B il iR 55

Good way to keep in contact with the customer-5 7 2% & PR FFEL &

Plant specific analysis possible "] BEREAT 1% L) ) B AR #7
Reputation of the lab. Is related to the company =25 = [ 7528 5 N 5] 47
Ko

Usually restricted to customers who have bought a plant from the
companyill H 2 A M A FEIESE T A 1% 7 kS

Good way to keep in contact with the customer 5 14 2% & (R FFHE R
Plant specific analysis possible F] REZEAT 1% L) ) B AR5 #r

Reputation of the lab. Is related to the company =25 == 1] 7525 5 N w547
2



Laboratory/On site analysis
SIS S AT

Laboratory S246 = Operator #4/E R
+ pH, EC + pH, EC

e VFA * VFA

e TIC * TIC

DM, oDM

e Single component VFA
* Trace elements
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Experiences from Germany
/ R
o [ |y 2 5y

Samples can reach a laboratory within 24 hours. Samples are
analysed wthin 48 hours to 10 days.24 /NN, Ff Sk IA S =,
48/ 10K, FEA I3 HT 58 B
Concentration process. There are less and less laboratories.
Reasons: 2L HH AT, SZIG 5 HCRED, XEH N

— quality standards Jii &b

— Pricing M #%

Not all laboratories have all analysis. Especially small labs tend to
subcontract other laboratories (VFA single components analysis,
trace elements)

AT SES = nf L A B fiabr . JUI/N B S5 = 0 1) 1K
FE o B 25 HAR SIS = (FE R NG T Sl 70 0, PdE e 30
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Goal of the training
il M‘
Learn how and where to take samples== 2] /&
. EIREUR

Learn what samples should be taken 52 2] iV

IZHUT 2l
Learn which samples should be taken= >] v
T IR i

Learn methods 2 ] J7 1%
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