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Condition Monitoring Result LD:::';E preee iﬂf’;r_'[:f::
n:1500 rpm  [Mem Mo :5.2.3.14E  |Equipment: Bag,&siln Fan
poin | Horizantal |Vertical | Al [sond | ‘:lf
mmys mm/s |mm/s| Test : o
1 1.80 .60 |6.25 38
5 2 4.0 200 | 7.80 35 hl
] 3 4.50 300 | 548 40
4 200 4.50 | 4.36 46
- 5
+ [+
7
8
9
L \4 10
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Date: 2012/03/10
Condition Monitoring Result P v— e
n : 1500 rpm Item No : 5.2.3.14E Equipment: Bninsiln Fan
Horizantal | Vertical | Axial | Sond
Point mm;s mmyfs | mm/s | Test S H‘:r:n:
1 4.90 3.20 |10.30 37
2 14.00 14.50 |14.20 30
3 7.20 32.00 |33.30 75
4 26.60 26.15 | 2.74 93
S
]
7
8
9
10

bu_.MJ‘y‘SAAS‘s?yS_Mm L.\..."..\_mu]).\‘sn_w(_g)‘o).a oﬁ)ooédoy)lm)o J.Joebjuw o)‘s.a cs)u.@‘}il}}o O.:J9|)Q
SIS 95999 S p ey 9 S sl Cogil g dsgece J5 A5l Tlasl () el 4y oS ol alouil 1) 098 @) cdg o JBlas

b oaile 3L 55, )0 e gl dylas 6,55l (630 Sliles | Logas olSi s Sl )| 5| Ceuily (g0 b a5 0 ploeil 143

el (sl 3l g bbbl 3ulUT -0 Jsaa

ol 6.))91 »y° CM U’“"L"“"‘ > L.S'“"))L‘ 6L® J.o.'.”)}'l.wo Cod
(1 aksids

1 Weekly\Bagasilo Fan\Point 1\H
Meosuring date 201111774 0%:10
Total value = 13,24 mmis RMS
BC = 0.0&

Shaoft Speed=2,985.9 RPM
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1 Weeklv\Booosilo Fon'\Paint 1WH
Meosuring date 20130879 09:30
Total value = 3.251 mm/s RMS

BC = 0.25

Shoft Speed=1%41.2 RPM

AFM
1

L s Date: 2012/03/12
Condition Monitoring Result
Location: Raw House
i : 1500 rpm Item No : 5.2.3.14F Equipment: Ba;wsilu Fan
Horizantal | Vertical | Axial | Sond Accf
o mmyfs | mmfs mm/s| Test e Mot Acc
1 4.90 3.20 9.70
2 9.00 9.50 7.00
3 7.30 23.20 |26.50
4 20.50 18.40 | 4.30
5
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imization of key factors affecting hydrogen
production from sugarcane bagasse by a
thermophilic anaerobic pure culture

Part One

‘;;- TRANSLATED AMD EDITED BY SAHAR REZAEI SHOOSHIARY
M5C. MICROBIOLOGY

SAHAR.SHOOSHTARY@GMAIL.COM

The depletion of fossil fuels has triggered concerns over the development of renewable
.energy sources. Although there are still some difficulties in hydrogen commercialization,

.-~ "such as high production costs, technical storage, and distribution , biohydrogen production

(

r

("

is exhibiting perhaps the greatest potential as an alternative to fossil fuels because of its
clean, high energy content per unit of weight (142 KJ/g) and zero greenhouse gas emissions
__generated by oxidative combustion. Currently, most commercial hydrogen is obtained from
eam reforming of hydrocarbons. High temperature electrolysis of alkaline solutions has
been extensively developed in recent years, accounting for 74 of the current total hydrogen
production . However, all these processes are highly energy consuming and require high
temperatures (>850¢), and thus are not sustainable. Biological methods are attractive because
of their low energy requirements compared with those of chemical processes. The promising
processes of biohydrogen production include light fermentation by photosynthetic bacteria
and algae and dark fermentation by strictly or facultatively anaerobic bacteria. Since large
amounts of lignocellulosic waste are made every year on earth , dark fermentation is a
key technology for the production of hydrogen from agro-industrial by-products . Various
types of microorganisms can play

a role in hydrogen formation T B e e
by dark fermentation. However, @ @ 03 s e s
o ' rom an cutude wearce
thermophiles are energetically more -
¥

_ favorable for hydrogen production,

generating higher H2 yields and
undesirable  by-products
than mesophiles. Moreover, strictly
anaerobic thermophilic conditions
seem to restrict contamination by
er microorganisms .PIC 1

fewer
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Lignocellulosic biomass contains three main components: cellulose, hemicellulose, and lignin.
Cellulose and hemicellulose are polysaccharides composed of sugar molecules, which could be
used as a substrate for hydrogen production through dark fermentation. Sugarcane bagasse
(hereafter SCB) offers numerous advantages with respect to its low ash content compared with

ply Comsrogled Ml AT LT g e B pesy Il

other crop residues, such as rice straw and wheat straw, when used for bioprocessing purposes.
Moreover, SCB is a richer solar energy carrier due to its higher yields in mass per unit area of
cultivation and its annual regeneration capacity. However, the lignin fractions in SCB form a
formidable barrier to microbial digestion during fermentation. SCB pretreatment has been
found useful in easing the difficulties of microorganisms’ attack by enlarging the inner surface
area of substrate particles. The pretreatment technology also fractionates SCB and results in
partial solubilization and degradation of cellulose and hemicellulose . Previous studies have
reported on SCB pretreatment using either physical or chemical methods, such as acid -, alkali,
and steam. However, it has been generally agreed that acid pretreatment is the method of
choice in several model processes. One of the most cost-effective pretreatments is to use dilute

b -

acid at moderate temperatures. Despite the fact that lignin cannot be removed by this process,

its splitting renders a significant improvement in sugar yield compared to other processes.

After the pretreatment of SCB, the released fractions containing cellulose and hemicellulose

must be converted to glucose and other monomeric sugars, which can be achieved by acid
hydrolysis. Although high sugar recovery efficiency can be achieved through concentrated

acid hydrolysis, problems associated with equipment corrosion and higher energy demand are
unavoidable challenges. Also, dilute acid hydrolyzation consumes acid in small amounts, which A
implies that it is more friendly to the environment. >
In our previous work, a new strain, Thermoanaerobacterium aotearoense SCUT27/Aldh, was
isolated and engineered which can generate a much higher hydrogen yield than most strains
reported in the literature. In this study, we used SCB hydrolysate to produce hydrogen with the-
SCUT27/Aldh strain. Our preliminary study indicated that the SCUT27/Aldh could utilize xylan
and dextran as the sole carbon source to grow and release hydrogen without any enzyme
addition. Furthermore, a related strain LA (1002) could produce lactic acid efficiently under
non-sterilized conditions without contamination. These -

facts encouraged us to explore hydrogen production with f—*‘%{;‘f

this strain using dilute acid-hydrolyzed SCB as the substrate, S 1;

without sterilization. Herein, we have aimed to optimize the E G.'l
conditions for SCB hydrolysis to achieve more hydrogen
with dilute sulfuric acid at relatively moderate temperatures
through the use of the response surface methodology.
The optimum conditions obtained were further confirmed

in a larger batching process to produce hydrogen in a -5L
fermentor containing 2 L hydrolysate.
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