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Abstract: With the development o[ wdny and the economy, the program of talent cultivation plans is becoming more important. The

introduction of gies such as "reji 1g the country through science and education”, "strengthening the country through talent”
and i driven develog " further Inlglalixlm lbe Cam-l Committee’s emphasis on talent training. Based on this background,
this work focuses on the Master's training mechanism of dents in ordinary agriculture and forestry universities. Firstly,

it expounds the orientation of the undergraduate training sdonu- and then lists the problems in the current undergraduate training
scheme of ordinary agriculture and forestry universities. It also summarizes the reform way of the undergraduate training scheme of
ordinary agriculture and forestry universities, to promote the quality of undergraduate training of ordinary agriculture and forestry

universities.

Keywords: Agricultural and forestry Universitics, Undergraduate Students, Master Training.

1. Positioning of the Undergraduate Training
Scheme

1.1 Difference between the Training Scheme of
Undergraduate Students and High School Students

The purpose of our students receiving high school education
is to participate in the college entrance examination and have
lhc admission llckcl to receive higher education, which is

ler in g stud: While undergraduate training
objccmes and training schemes are more complex. In terms
of learning motivation, high school students learn passively,
with teachers assigning learning tasks and students rigidly
completing them. Teachers set up learning tasks, students
stereotypically complete, while the majority of undergraduate
active learning. Students have a greater choice of space, free
to choose to go to their interest in the course and field of
in-depth study and research. Secondly, in the study
curriculum, the curriculum of high school students is set by
the requi of the college entrance ex ion, a large
number of cultural courses, no experiments, and social
practice, all courses are compulsory, single learning

- 1

foreign language requirements and research ability. Such as
foreign language, undergraduates most of the foreign
language level only need to reach CET4 or close to CET4
when they graduate, and can simply read some English
articles. For postgr their foreign language level needs
to reach the CET6 or even higher, and they must have the
ability to read foreign magazines in the field of specialization.
In addition to this, some schools have certain requirements for
postgraduates to write in foreign languages. In terms of
scientific research, undergraduates only need to master the
basic laws of nature, and there is no requirement for their
scientific rescarch level, while postgraduates need to grasp the
deep-level reaction hani and are ired to have
certain scientific research ability and be able to achieve some
new results or make strong contributions to the field. In terms
of cultivation, undergraduates’ cultivation is mostly filler-type,
with the teacher teaching the students as the main cultivation
method, and with the specialty or class as the basic unit of
cultivation, while undergraduates' cultivation is mostly
filler-type, with the teacher teaching the students as the main
cultivation method. Classes as the basic unit of training, while
poﬂgmdualcs are mainly tutorial systems. At present,
are mainly single tutor training or

postgrad

knowledge, insufficient cultivation of ideol and
political content, and students’ thinking is more rigid. On the
other hand, undergraduates' courses are diversified, including
compulsory courses and elective courses, which involve
culture, military, ideological education sports, etc., realizing
diversified cultivation. Compared with high school students,
after the stage of higher education, undergraduates have a
great improvement in comprehensive quality, humanistic
consciousness, social consciousness, and knowledge reserve

1.2 Difference between undergraduate and Graduate
Training Schemes

From the point of view of cultivation objectives,
undergraduates and postgraduates have obvious differences in

double tutors, “which is a kind of master and apprentice

ip, mainly through self-study and discussion and
other integration of training methods. The same specialty also
has the difference. For the credit requirements and curriculum,
undergraduates compared to postgraduates graduate credit
requirements, more courses, undergraduates need to take a lot
of basic courses, while postgraduates need to take a large
number of terms of credit requirements and course curriculum,
undergraduates have higher credit requirements and more
courses than graduate students, who need to take a lot of basic
courses during their undergraduates and a lot of specialized
courses during their graduate studies. Postgraduates are more
demanding than undergraduates in choosing the topic for their
dissertations, and they are required to make their dissertations
of greater value to society, promote the progress of science
and technology, and put forward their new insights in the
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5.2.9 Simultaneous addition of CO2-nanobubble water and iron nanoparticles to

enhance methane production from anaerobic digestion of corn straw

Bioresource Technology 377 (2023) 128947

x

"“f‘:f: e Contents lists available at ScienceDirect e R
KR TECHNOLOGY
;T'*ﬁiig. ﬁ Bioresource Technology

A )
ELSEVIER i I h page: www.el .com/locate/biortach

Simultaneous addition of COz-nanobubble water and iron nanoparticles to /&5
enhance methane production from anaerobic digestion of corn straw

Chao He ", Hao Song “ "™, Tingting Hou ™", Youzhou Jiao ", Gang Li ™", Yuri V. Litti ",
Quanguo Zhang ™", Liang Liu """

* Key Laboratory of New Materials and Facilities for Rural Renewable Energy of Ministry of Agriculture and Rural Affairs, College of Mechanical & Electrical Engineering,
Henan Agricultural University, Zhengzhou 450002, China

‘ummmmmmqmmm Henan Agr 450002, China
© Henan Collaborative Innovation Center of Blomass Energy, Henan Agricultural University, Zhengshou 450002, China
* Henan of 451191, China

© Federal Research Centre “Fundamentals of Blotechnology™ of the Russian Academy of Sciences, 119071 Moscow, Russia

HIGHLIGHTS GRAPHICAL ABSTRACT

« Meth production was § 4
26.16% with the addition of CO-NBW
+ FeNPs,

¢ Addition of CO-NBW and Fe’NPs
increased the activities of ETS and
enzyme.

o The relative abundance of dominant
bacteria and archaea was increased.

. boli ional genes for
AD of com straw were enhanced.

ARTICLE INFO ABSTRACT
Keywords: lnthunsenn:h.(Ib-nmmbblew-n:t(CO;-NBW)andlmnn\opamda(F?NB)wacldddmuhancowylo
CO-nanobubble water exploit individual the genesis process from both the stability of anaerobic digestion
Iron nanoparticles (AD)synunandmmwdmoucmmmmnmmns\duﬂnwedmulhwpafmm
z‘m":n:""“’ enhanced by supplementing with CO-NBW or Fe’NPs individually, and could be further improved by simultaneous
A bic d ddition of the two addil The h yiddwnad:kvedlnlhemz-NBW+Fe°NPsruﬂor(Nl99
mL/g-VSa4aea), which increased by 26.16% compared todlccaumlgmup Simﬂ-'ly the activities of the electron
transfer system (ETS) and enzyme were improved. The results of microb led that the
addition of CO-NBW and Fe"NPs could improve the abundance of dominant bacteria (. i Bac
and Prolixibacteraceae) and archaea (Meth ich and Methanospirillaceae). Additionally, the functional meta-
bolic pred; h d d that bolic functional genes f ble for AD of corn straw were enhanced.

* Corresponding author at: Key Laboratory of Ntw Mamuls and Facilities for Rural Renewable Energy of Ministry of Agriculture and Rural Affairs, College of
hanical & Electrical Engineering, Henan I L ity, Zhengzhou 450002, China.
E-mail address: liuliang@henaw.educn (L Liu).

https://doi.org/10.1016/). biortech.2023,128947
Received 31 January 2023; Received in revised form 16 March 2023; Accepted 20 March 2023

Available online 22 March 2023
0960-8524/© 2023 Elsevier Lid. All rights reserved.
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5.2.10 Comparison of biorefinery characteristics: Photo-fermentation
biohydrogen, dark fermentation biohydrogen, biomethane, and bioethanol

production

Applied Energy 347 (2023) 121463

Contents lists available at ScienceDirect

Applied Energy

ELSEVIER journal homepage: www.elsevier.com/locate/apenergy

Comparison of biorefinery characteristics: Photo-fermentation
biohydrogen, dark fermentation biohydrogen, biomethane, and
bioethanol production

Chaoyang Lu“, Guangtao Wang “, Quanguo Zhang ", Xudong Yang ", Jicai Yu®", Tao Liu",
Francesco Petracchini ", Zhiping Zhang ", Yong Sun“, Danping Jiang *, Xiaoyu Liang ",
Yameng Li“, Yang Zhang ", Tian Zhang“, Huan Zhang ™

* Henan Agriculrural University, Zhengzhou 450002, China

" Institute of Atmospheric Pollution Research, National Research Council of Italy, Rome 29300, Italy

“ College of Resources and Environment, Henan University of Economics and Law, Zhengzhou 450002, China
4 College of Engineering, Northeast Agriculture University, Harbin 150030, China

HIGHLIGHTS GRAPHICAL ABSTRACT

o Characteristics of four biorefinery
methods were compared shoulder by
shoulder.

« Photo-fermentation  biohydrogen pro-
duction exhibited the greatest economy.

. h da yield
of 196.0 mL and gross thermal of
6468.4 J/gDM.

© Target product of biomethane had the
highest CO2 emissions of 196.01 mL/g

DM.
[rr—

ARTICLE INFO ABSTRACT
Keywords: iorefinery technology p the reali of the Paris Ag; China’s achi of its carbon peak,
Biorefinery _ and carbon neutralization. Photo-fermentation biohydrogen production, dark f i biohydmgcn pro-
momfumenmnonbbwhydrogen duction, biomethane production, and bioethanol production are several promising biorefi hods. In this
Dack fermentation hiohydrogen study, com stover was used as the raw material, and the gas, liquid, and kmelic chamclenshcs uf four bxon:ﬁm:ry
Bosthanol thods tigated. The production yield, gross thermal and green!
Biomethane production me! were investiga e production yield, gross thermal energy, : gr gas nisgios
Economy of the target product per gram of corn stover were studied. The maximum yields of photo-fermentation bio-

hydrogen production, dark fermentation biohydrogen production, biomethane production, and bioethanol
production were 68.4 mL/g dry matter (DM), 47. 4 mL/g DM, 196.0 mL/g DM, and 2.7 g/L, respectively. The
maximum gross thermal energy obtained from b h duction was 7017.3 J/g DM. The maximum
economy of 1.4 RMB/g DM was observed in pholoAfermcnlauon biohydrogen production. The highest green-
house gas emission of the target product from biomethane production was 196.0 mL/g DM. The results provide a

* Corresponding author.
E-mail address: zhanghuan@henau.edu.cn (H. Zhang).

https://doi.org/10.1016/j.apenergy.2023.121463
Received 11 June 2022; Received in revised form 20 October 2022; Accepted 11 June 2023
Available online 21 June 2023

0306-2619/© 2023 Elsevier Ltd. All rights reserved.
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5.2.11 Enhancing photo-fermentation biohydrogen production bystrengthening

the beneficial metabolic products with catalysts

Bioresource Technology 345 (2022) 126457

=

BIORESOURCE
TECHNOLOGY

Contents lists available at ScienceDirect

Bioresource Technology

ELSEVIER journal homepage: www.elsevier.com/locate/biortech

i

Enhancing photo-fermentation biohydrogen production from corn stalk by
iron ion

Chaoyang Lu, Danping Jiang, Yanyan Jing, Zhiping Zhang, Xiaoyu Liang, Jianzhi Yue,
Yameng Li, Huan Zhang, Yang Zhang, Kaixin Wang, Ningyuan Zhang, Quanguo Zhang

Key Laboratory of New Materials and Facilities for Rural Renewable Energy (Ministry of Agriculture and Rural Affairs of China), Henan Agricultural University,
Zhengzhou 450002, PR China

HIGHLIGHTS GRAPHICAL ABSTRACT

o Fe?' and Fe'' significantly improved
the hydrogen yield via photo-
fermentation.

« Fe*' was more effective than Fe’" dur-
ing the hydrogen production process.

e The maximum hydrogen yield (70.25
mL/g) was 19.98 % higher than non-

addition.
ARTICLEINFO ABSTRACT
Keywords: This study aimed to investigate the enhancement of iron ion on growth, bolic pathway, and ydrog
Iron ion production performance of biochydrogen producing bacteria HAU-M1. Different concentrations of Fe?* and Fe*

Photo-fermentation bichydrogen production
Energy conversion efficiency
Kinetics characteristics

were respectively added into fermentation broth of photo-fermentation bichydrogen production (PFHP) from
corn stalk. Regular sampling test was used to measure the characteristics of fermentation broth and gas, meta-
bolic pathway, energy conversion efficiency, and kinetic of PFHP. The analysis of experimental data showed that
the maximum hydrogen yield of 70.25 mL/g was observed at 2500 pmol/L Fe“" addition, with an energy
conversion efficiency of 5.21%, which was 19.98% higher over no-addition. However, the maximum hydrogen
content of 51.41% and the maximum hydrogen production rate of 17.82 mL/h were observed at 2000 pmol/L
Fe?" addition. The experimental results revealed that iron ion played a key role in PFHP, which provided a
hnical support for improving the performance of PFHP.

* Corresponding author.
E-mail address: zquanguo@163.com (Q. Zhang).

63



5.2.12 3 [E R Y1 H-—FR A B AR SRS Y e B DA B v
AEERENE AT

a2 United States Patent

(10) Patent No.:

US 11,866,673 B2

He et al. (45) Date of Patent: Jan. 9, 2024
(54) ULTRASONIC-ASSISTED HEAT PRESS (52) US. CL
MACHINE AND USES THEREOF CHC Gl CLIB 1/106 (2013.01); A23D 9/02
(2013.01): B30B 9/062 (2013.01): B30B 15/34
(71) Applicant: Henan Agricultural University, (2013.01)
Zhengzhou (CN) (58) Field of Classification Search
CPC B30B 9/06: B30B 9/062: B30B 15/34;: C11B
(72) Inventors: Chao He, Zhengzhou (CN): Hui 1/02; CI1B 3/008; C11B 1/08; C11B
Zhang. Zhengzhou (CN); Liang Liu, 3/005; A23D 9/02; A23V 2(!)3(1)"/&2:\;
Zhengzhou (CN): Youzhou Jiao, USPC _;)9/395
g‘;:iﬂm :g:; z’:::“;;ng mg.mm. See application file for complete search history.
(CN): Xiaohui Pan, Zhengzhou (CN): (56) References Cited
Xinxin Liu, Zhengzhou (CN): Yawei
Wang. Zhengzhou (CN): Guizhuan Xu, U.S. PATENT DOCUMENTS
Zhengzhou (CN): Xiaoran Ma,
4918989 A * 990 S | JECUCTEN, GOIN 29/4463
Zhengzhou (CN); Huan Zhang, ! SETEREARNE, ; ’3’3,637
Zhengzhou (CN) 6,231,834 B1*  S2001 Unger .....ovvervmrenns BS2Y 5/00
600431
(73) Assignee: HENAN AGRICULTURAL 2006/0057487 Al* 32006 Nagayama ... GO3G 9113
UNIVERSITY, Zhengzhou (CN) ) 4307111.32
(Continued)
(*) Notice:  Subject to any disclaimer, the term of this Primary Ex r — Eric S Stap}
patent is extended or adjusted under 35 (74) Antormey, Agent, or Firm — MATTHIAS SCHOLL
U.S.C. 154(b) by 14 days. P.C.: Matthias Scholl
(21) Appl. No.: 17/749,121 (57) ABSTRACT
(22) Filed: May 19, 2022 An ultrasonic-assisted heat press machine, includes a frame,
a material tank, an extruder, an ultrasonic wave generator,
65 Prior Publication Data and a heater. The material tank is disposed on the frame and
o0l g includes a cavity for accommodating an oil-bearing raw
US 2023/0094387 Al Mar. 30, 2023 material. The extruder is extended in the cavity. The ultra-
sonic wave generator is disposed on the frame and adjacent
(30) Foreign Application Priority Data to the material tank. The heater is disposed on the frame and

Sep. 26, 2021

(51)

(CN) cvrerrrrrssiesrnaenens 202111132365.6

Int. CL

CHB 1/10 (2006.01)
A23D 9/02 (2006.01)
B30B 9/06 (2006.01)
B30B 15/34 (2006.01)

100

64

adjacent to the material tank. The heater is configured to
produce heat to heat the cavity and the ultrasonic wave
generator, and regulate the working frequency of the ultra-
sonic wave generator. When in use, the heater, the extruder,
and the ultrasonic wave generator cooperate to separate oil
from the oil-bearing raw material in the material tank.

11 Claims, 10 Drawing Sheets
Up
Right

Left
30



5.2.13 HAKRALH-—Fhi AR BCR BN ik

(1

[B¥1vd]

%

& Mo
HEW
B3
TG
HET
ET %73
By
Yh k18 Sl
UE3 ¥

QNN NIV B P2 L 80 —2 2 0 ZWhAE

e L €8 € 0G € LERY

(IN3LYd 30 31VO1311430)

%

£

(391440 INGLVA NVVP H3NOISSINN0D)

AR Ui
09l PP C T HE HS o4

11430 0L S1 SIHL

(73013440 INBLY NVAVP JHL 0 MILSIDIY 3HL NO OIYILS]Y: AVHL A4
TeLERH HHFOT

NO
TSI ATYUSHIEIHEAH 12 B2

]
SB
¥

(31v0 NOLLYHISION)

(€202°5h Joqwnd8) G [ HE6 S o BiH
(31v0 ONITLY)
@owimp LZHS +V 4% B
(M3ENON NOTLYDT1ddY)
8VZLB80—CC0CW4 % 2k
WrEWEHo >
Yis
BHY o
EXFEAY L
HAYYN Y ke W HE
&€ @IaLYd)
QWA INT h WL EokEN Y o PRy
(NOTINIANI 3HL 40 FUID
T L e
(3amN )
4E8E0C€ Lt

(IN3Lvd 30 3LVO1411430)

EE I

65



5.2.14 REALH-—MRIEEE THERTELLERS

ik B 5 556158903 %

& B & A AE 5

K W & R — Pt A H TR E R R %

OB A BT SRR A R 2K
& Fl 5 ZL202310433178.4

L B i H: 2023804 21H

% H B A: TGRSR AR A AL R AR

Mo HE: 210000 71354 FE R0 ENEGT R ER 10852301, 2302
AL & H: 2023507 H21H AL %55 CN 116140338 B

AEpREREEBPEAR LA LML EHFTE, AZRTHEAR, AXKXAEHEDH
HaerHRLf LTS, FHRARAASTZALER, $HARMMAH=TE, abikaL
;X

FAHEH LR E AR R, FARGHS, Hiv, Lk, Ak, KilAFAR
AR EXR LA, Bif, R ELFFRIKLAFAHELE L,

|00 OO OO0 O 0 0
Bk rf Z «6.7
B
W1o L2700
LT AR LR

66




5.2.15 FAFEEMFTFE LRI

¥

EXTYYE By LHTE

AT AT
FHH0) K UHEWF W H®RX3

6bSPE C2202) W@ * MY I

¥

TP e P Bl

S & e

67



6 &% K LA L AR E
6.1 BERHMIELHAT Uik BEE BaY WRE” LELELE
MRS

] - o
MEFRERRRNIECEFITE I TIE
o J& 7T

EEERMR T RZAEH g}gﬁﬁﬁ B8 BB RRR" TENE

HREFES
2023 L 1
RRAAF L TREFRREET T
2023588308, AERIAFHET I fles TRFRIRA FT IR EERIRZR
BRAR B RRR TEHE EREBICFER. i, BRSNS
2 ARRAL AE W, SWEERENTRES _
©  spmess. RAKBABRINZEER
‘ =210

EFERER. ZEEMTRE

© THAFBERLASZE

BENFREEHET TEY
L, FiCES" TRHESES
EXREFLENTARTEES
P

BUBRETA WASESRL
pra—i

ARSRFARERZHTR R
WEHE, EHEE TBRE

MNERESHRERRS. SERL (REENZE BeSE2E SRR
TR LTEERRANELAS) AEFRLELE. A SRIZUSHRE | SRR —k KRR
NE . FERA B =4 TENIE. = = Sk HEE - Foen BRE HES

T 3 By, Eall "NE" | TiTEse KB ss r—
whEEEanE @-‘4 o
ae 2 wa =

68



6.2 FH T EPFREUFEEREILTITRE

48 IR <o secses
ETEPREFEEREIRHRE

EE: @ RERRE 2023-11-28 21:07 HE O @ o

FEHRIERT1 52808 S+ _BHEaEaFETF20235E11 328 QTR ENET
B, FETEUHSERLCEIREER, BFERAREAEE, ASEEHED. K
FIO2N, Firels PERRIERE —W—"HEe, PESERERETEHT. P
ESLERNIIERIESSE, SHlE. BtREAT L, ]ESERP., SEaE. F—
REEFA. R, EREER EOESTF. SOERSMERE)\REN,

FHERNERS e S FEERIE, FERRPREHK . EAFNAR
SRR BT N/RER (Ana Maria Bernini) | JbFmalmEFEAHERE
AAEE, EXAESAERYERERE, EATERHFEI REARRK, BREBE
SIFEZER (Tiziana Lippiello) , IERHRFEEAZRS, PANNREREEERST
ERBT, EARRFEEIREERESHNE (Riccardo Villar) SHEFEAFEE, X
FIFHEAELEE (Massimo Ambrosetti) HEFER. KETENAR4MEEERER
T T B4,

AETEEE S FRRTERSEIEANAFZ SRFSIN, HitRDRE, hx
B2, NEEAFEFRRZRSHNEAFNRFRIDISES SR, RiTS00RERFES
EhESAEFIRAN TRRE RS, PRAHRIEHRSTRERD TERHIES
BEAFERFRAD TR, RIPStEtE, WERIAFRN T EEENS
LR, PANERSEN T HRE KSR,

b

5

69



6.3 FEADE T EHRAFTEERATELUFRERE SRR MBERR &
fE

HE#DET _mhEtHS R e e

RESEARMEREREE

¢ AR ¢ 023128040 E 02 i

KRk (G0E FIB) “EF, BIESHESN “TYESRSENER
HRAMASTE WEH, #EFESmEhER=E. ¥ 1LH0H, WERl
FERICRETINCE, HRRERMSTZEPEeEaERL, WAERL
ERIS WA R RIS (e B — .

NABHESRH, BREMES. B FSRmEREEINE T BT
BeFa BRI RET. HERBTHET, WERLAF. MRIEFRRS
BERMERAE., BARSRNE T F, BAAEEE, LU REEFuE
i), BEPEEEMREEE" hTH, HEFD [EEahtE, EarEhEs]
M RN F TRz —, PEREY aRaFEREREM [ TmTiE.

“IimBL meimn I, #—FIRSE R, SREIE
&iF, BEZEMNER, FEESMEARESE . ¥ /R TERRAE AN
iR, TR, BELREFEERANE, DemE M EER S
fEE “ =B -

FETEHEEET, FEnEFREA TR rEn EnsEE
B, XRAGIES, EHEE, BREFATNEERE, (2RI E R
PRGN AN RIS ERETTEFRSE, SHEE. B
FAFRFEHE. BAMAHEAEEFERNMET (EHRTISE, HE
DErplcalFHE SRR EEANLHHT . BTES. MaFF MR R
B TiaiiE, LA — SRR, #— SR RIS e

70



6.4 X|EBHEW—ATIHERRERTRIE RS

@ R o o aw

o ‘ -8

© ‘

D
5

“
at

NE B IR TEIEARBITRIRIRS D

2024-01-29 17:12:37 7 AELRE
2024518248 - 18278, AERIAFIESZETREARRET=, ARETHEFERESTIS
{EiL, TR ElERrERASISRATTRE 7 AEMRARIRIRS. FRRRSHEERE: TAREN IS

ER: 20211FERERRE

WABBRT =PI TRIRARS BB
NBUETHRIETF=IFHEAR, WEEEBERHTIRANSS. NPuSisHERHESSIEE, &5

FUKE BRI SNR
WESHFEEMZEER

REFFSREEE20-25C, ZREBEFrSETC, E2EEEASTRE, Br—BBsCE, S%8
EHRENEEINR, ERREEATRN, FASHIRIEEET2S CHElIESENIEE. EREEENE
ERRE, FEISLVGIE, EEENRISIERIEERAENK, EAkETAaBHRTE,
SHEELEREE. MEINREIETE. #. 8 8 SETEE, EENTROTIAALES,
IBINRSATEEE, (BEEEREETiER,

[&E)] I=EERESE

'R

& KRR CEE
1 SBARS AEEE2600A

2 ASEE | BEESREEELR .
3 ERESNE ASFEOrE—EII=R

4 IHEFESRHFEEE rilEEE.

5 —AEERAEMNRB—F— ...
6 TZENEERESS, BIREFHF. .
7 HEEDEMNESIZERNEIIHRE..
8 2KFEENEX, BEBEHINK.

9 FEZB|Ee

71



6.5 FIERIEARIR A X% B —AT AR REIT REAR RS

TR EBMAIEIRETN: (BEXE) 20205128260, SAREERIVASY B T2
NEEHEETRNERN ST ATBAZKAEED EafAlTENBF TRIEE)IBE,
AR EREN ERARNEERMAE T TRESH, Ef, NZESRENE
=2 71008 APHEERERRRBERT, S ERSYIXI ASHEE A BB RIEF A SRR LA E BB AR T
TR, ENEX AR R ABIIRE 7 RZIMEEFIAIR,

ABRANZBHEHAREFREE
#RE: BXFE WHRR: NEH

L SSE— ) =1}

BRS/Z#XNHE

HIE, XEEES SR RIZHOEH T —8R2, NEEHITE X=X
EEFVIERRNERT, AFRRISREREm A REEIEE T H M,

BENE, WRNREREEEEARED) B Si%, FET ABRNRAESTIE

72



7 HR R

7.1 {Waste to Renewable Biohydrogen (Volume 2): Numerical Modelling and
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Waste to Renewable Biohydrogen

Wolume 1: Advances in Theory and Experiments

2021, Pages 1-31 [ e

Chapter 1 - Sustainable waste management:
valorization of waste for biohydrogen
production

Sheng Yang, Kebo Ma, Zhigiang Liu

Show more

+ Add to Mendeley &S Share 99 Cite

https://doi.org/10.1016/B578-0-12-321655-0.00008-3 A Get rights and content A

Abstract

The energy dilemma and environmental pollution have become the two most significant
problems. Because the development of city life is usually accompanied by much waste
that is generated and discarded, it greatly influences the city's appearance and human
health. This chapter introduces the concepts of waste, its harm, its conversion, and its
main approach to recycling (in Sections 1.2 and 1.3). Meanwhile, as an important
component of waste, biomass and its related concepts are introduced (in Section 1.4). As
a promising practice of biomass, biohydrogen is introduced in the fifth part of this
chapter (in Section 1.5). Hydrogen production organisms (in Section 1.5.1), organic
anaerobic biodegradation (in Section 1.5.2), and hydrogen fermentation (in Sections
1.5.3-1.5.5) are introduced. Finally, two methods to evaluate the efficiency of
biohydrogen technologies are explained in Section 1.6.
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b Waste to Renewable Biohydrogen
ACADEMIC

PRESS Volume 1: Advances in Theory and Experiments

2021, Pages 33-53

Chapter 2 - Waste to biohydrogen: potential
and feasibility

Youzhou Jigo * %3
Show more v

+ Addto Mendeley of Share 99 Cite

https://doi.org/10.1016/B578-0-12-821655-0.00006-X A Get rights and content »

Abstract

With the acceleration of the process of human modernization, the prominent problems
of resources and the environment make the renewable transformation of waste
increasingly important. Agricultural production waste, industrial production waste, and
municipal waste can be used to produce hydrogen through microbial fermentation,
achieve energy recycling, and reduce environmental pollution and the greenhouse effect
caused by fossil fuel energy consumption. This chapter reviews research on the
conversion of these types of waste into biohydrogen and evaluates the feasibility of
biohydrogen production in terms of the energy recovery potential and environmental
benefits. The results reveal that solid waste with a high organic matter content can
quickly obtain biogas with a high hydrogen content through biomass gasification
technology. For organic wastewater, food waste, and other microbial fermentation
technology, the hydrogen production rate is further improved. The optimization of
fermentation conditions and the reactor design are the key to reducing the cost of
hydrogen production.
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A Waste to Renewable Biohydrogen
ACADEMIC

PRESS Volume 1: Advances in Theory and Experiments

2021, Pages 55-70

Chapter 3 - Waste to biohydrogen: progress,
challenges, and prospects

Quanguo Zhang
Show more

+ Add to Mendeley & Share %9 Cite

https:/f{doi.org/10.1016/B978-0-12-821659-0.00002-2 A Get rights and content a

Abstract

Waste is produced in the process of people’s lives and production that pollutes the
environment. Some of the waste contains a lot of organic matter. Through some
treatment methods, this organic matter can be extracted to produce clean renewable
energy, such as hydrogen energy. Biohydrogen production technology is a promising

method of hydrogen production. The effective treatment of organic waste is the premise
of the industrialization of hydrogen production, and optimization of the process and

technology of hydrogen production is the basis of the industrialization of hydrogen
production. Therefore, it is necessary to have a solid grasp of progress in the research of
waste to biohydrogen, a clear understanding of its challenges, and a clear direction of its
prospects. This chapter aims to introduce progress in the research, challenges, and the
development prospects for biohydrogen production from waste. According to the results,
it may be concluded that research in biohydrogen production from waste is still in the
primary stages of exploration and faces various problems and challenges. Nevertheless,
biohydrogen production technology is one of the best methods for the rational use of
waste.
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