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SHANDONG UNIVERSITY

Under the guidance of the “Large Instrument and

Equipment Expert Committee” | large-scale instrument
public technology platform of Shandong University adopts
the method of overall allocation, intensive management
and paid use. The aim is to build a comprehensive
university instrument and equipment sharing system that
is multi-campus and multidisciplinary.

In the construction of a world-class university, the
high-level instrument platform is not only the material
basis for the construction of first-class disciplines,
but also the key condition to cultivate innovative,
compound talents and carry out high-level scientific
research. According to the needs of discipline planning
and talent introduction, Shandong University gives
priority to supporting the general needs of disciplines,
planning and building a high-level public technology
platform, equipping with high-end instruments and
equipment, and cultivating professional technical teams.
The platform is open to teachers and students of the
whole school, unifying instrument sharing authority,
appointment method and charging standard. Focusing
on certain disciplines (groups), relying on the college to
build disciplinary sharing platforms. We encourage the
professional equipment of the laboratory or the research
group to open and share under the conditions, and
adopt the mode of unified management sharing and

special management sharing, to realize the integration

and classification management, providing support and
guarantee for cultivating innovative talents and carrying
out high-level scientific research.

All qualified instruments are included in the
“real-time management system” . By means of
information technology and linkage with campus card,
network reservation, real name login and conditional
implementation of shared use around the clock can be
realized. After the training, the user is authorized to use
the instrument to carry out scientific research practice.
Each platform conducts a series of academic activities,
holds technical training, invites research scholars and
instrument application experts in relevant fields to conduct
cutting—edge lectures, introducing the latest international
developments and applications of related technologies
to advance the exchange, promotion and application of
frontier technologies.

The large-scale instruments public technology
platform adheres to the principle of "taking scientific
research service as the purpose, resource sharing as the
main line, technology leading as the core, and improving
technical ability as the key", realizes the specialized
management of large—scale instruments and equipment,
promotes the high-end instruments and equipment
to play a greater role in scientific research and talent
cultivation, and provides the condition support for the

"double first-class" construction of the school.
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COMMON QUESTIONS
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You may encounter some problems during use, we have prepared a solution for common problems for your

reference.

O WITERSR LiEMIKS?

® B AE hetp://www.cfims.sdu.edu.cn, &HFMN R E ‘#EA
MBI % RN AEMANR P & B EMKT, tFFI7
IRM, AR ASBFIRST ; BINA PN P L E S IEHN
TK5, EAR G IR R T R BE,

Q: How to register an account on the system?

A: Enter the URL http://www.cfms.sdu.edu.cn and click the button ‘Enter Instrument Reservation System’ on the
webpage. The teachers and students in the school input the user name and password to register the account, select the
tutor's research group. The system automatically activates the account. The off-campus user enters the user name and

password to register the account, and contact the administrator to activate after registration.
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O FMETRED(ERRINER?
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Q: How to make an appointment to use the instrument?

A: After logging in to the system, look up the instrument in the 'Instrument Directory' and schedule the time period in
the 'Instrument Appointment'. Enter the username and password to log in to the client during the appointment period. For
instruments that can only send samples for reservation, first apply for samples in the system, and then send samples within
the time agreed with the person in charge of the instrument. The responsible person retrieves the results after completing

the experiment.

O FMKSEER , MTAREREREE FHEER
o AT IR AME ‘L%Hz’:? @éﬁiﬁfgﬂéﬂ%ﬁﬁ%‘ﬂ%%%
EEA Q}E‘CP %iﬂj”‘ AR E

Q: After registering an account and logging in, why is it still showing the registration information page?
A: Your account has not been activated yet. Please contact the project leader or the platform system administrator to

activate it for you.

ERRETABRLIEETERSENELZOANBFREE
API?

o HFHAMNBERE N AMBIT NS B, K IKAT 400— ' e
017-5664, AR TR B2,

Q: What if the client does not connect to the remote server or can't enter the username”?
A: Please contact the instrument administrator to open the instrument computer for you, or call 400-017-5664 for

technical support.



O ARSZBEREN , IRRARPEEBRNERE EARE?
o HIRRHE AT AT IRBEZER , BT, HIKIT 400-
017-5664, 3 AR T AFHER B2,

o BB AT EZNLIER o JA P AT ETRL W] AR AL E
° K5 fz%r/ﬁ: — RAE AL AR A A ‘:J)itm EA
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o M OMKT AR TR IEALEE AR %%ﬁmﬁ
o S REENEE 4B PR TFL L 1B

Q: Why does the system prompt user name or password error when logging in with the account password?

A: Please check whether it is caused by the following reasons. If not, please call 400-017-5664, and technical
support will help you deal with it.

® Confirm whether the instrument needs to be reserved for use

® Whether the user uses the instrument within the scheduled time

o Whether the account did not fill in the feedback information when using the instrument last time

o Whether the instrument can be used only after training

® Whether the account is activated

® Whether the research group has a financial center account

® Whether the financial center account has sufficient funds

® Whether the account balance of the financial center meets the balance limit of the instrument

o Whether the account number is in the instrument blacklist or platform blacklist

O BRWSTRERN , BRSNS S EAEE?

o FEAGEEHAZERLORAAN , WwRL HE
FARGENE TR L — R AE G EA RS B & 4o vVi®
ROHE RIS B O ARMARE ARG

Q: When | log in with the account password, what's the matter with the prompt that | have no right to use the instrument?
A: Please check whether you log in within the appointment time. If so, please log in the system to check whether you
filed in the feedback information after the last use of the instrument. If you have filled in the feedback information, please

check whether your research group has sufficient funds.
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O RI-RAY , EREE B RAREKMLEEEAT?
o R AMLE R TANEATIF / RAALE . KA KT 400-
0175664 &%,

Q: When swiping the card, what should | do if the card reader shows that the instrument is not connected to the
Internet?

A: Please contact the person in charge of the instrument to turn the instrument on / off for you. Or call 400-017-5664.

O {URBTEFERT | LR B RAREMINEEREIEF ?2?:77-24:00
BAT?
' . o B AEMSEAMET RS, Ml—RFELKRTEF, doR
B A, 3K AT 400—017-5664, iHFH R X F AR,

»o«

Q: When using the instrument, what should | do if the card reader displays “Unknown user” “Non networked

instruments” ?
A: After using the instrument, you can swipe the card once to make it return to normal. If it can't be restored, call 400~

017-5664, and ask technical support to handle it for you.

O ERRERIEE, BEERERERMNEEARLE?
185 F B R) 69 F 252w R 8 R 69 AR 5K IC T,
e L FEIRAT 400—017-5664, AR T HAH BB E,

Q: The card reader is normal, why is there no response when swiping the card?
A: Please check whether the card you swipe is the IC card you usually swipe. If so, please call 400-017-5664, and

ask technical support to solve the problem for you.
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CORE FACILITIES FOR LIFE AND
ENVIRONMENTAL SCIENCES

EBRIMBARAEIRATFEENED . R, BF. ESFER0IFHA
A EFNBRFAPRBERASTIEZNGEENUBE T F0O . FEtRIEMES
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VEEAEM, TRNEERMEIZTES, SIEBERHIRIIEIEMBMA
R EEZINE, FEENERERLRENERNIEAERARIRBIRM
BARFMHRBRIRI L, BEERIMIBRFIAZ SE. SERRMIFE
EhRIEEERINS [FISTHEER .



Core Facilities for Life and Environmental Sciences is a comprehensive

instrument analysis center that provides technical support for innovative
talent training and high—-end academic research in biology, environment,
ocean, ecology and other disciplines. According to the function and
application of instruments, platform is divided into five technical directions:
microscopic imaging, physicochemical separation analysis, protein science,
cell biology and bioengineering. The technical team consists of more than
ten experimental engineering technicians and technical experts with doctor's
degree and senior professional title. The Platform Management Committee
is responsible for reviewing major issues such as platform development
and team planning. The working group coordinates specific matters and
formulates effective system norms and personnel performance assessment
standards. The platform can not only provide technical conditions for
national key laboratories and national key research projects, but also play an

important role in talent introduction and cooperation.
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AUTOMATED MICROBIOLOGY GROWTH
CURVE ANALYSIS SYSTEM

NG Zich= Bioscreen C B R A IErx E I
7R Oy Growth Curves Ab Ltd EXZRHEIE 0532-58632546
i S N1-138 BT HRFE rwang@sdu.edu.cn
\‘ O FERFAKRIEIF
\ o BEZFEATE . 1-1600 /NET ;

o EFMNUSRETE: 1-60C, BE £0.1C;

o IEARMMRAFEMEE . KSHRHHT 200
FEm

o JEXH . 8 NEYEH, 405nm, 420nm, 450nm,
492nm, 540nm, 580nm, 600nm F1— &8
IRERESH (420-580nm) , B R AT RIAT
Gl 3 MAREIKISHY OD EXML.

o 2EHDERHEOSTUAITRTHENMEN . BEANSFERINER, TRTEAXSHERANENS
FEBRATIUIE .

O iiEfTIREEEDE
o METRBERSBDFISHE, ERETHRESENZLRBENSERERHE ;
o 2RFFH,150 T/ K, HFHIR 100 T/ ARESE,

O Mm%
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FITREEE
PARALLEL o
BIOREACTOR

INEiti=s Multifors 2

I Infors

LM BBRXEREDE A E 127 58

B &R A SKBXZR

BXZEEIE 0532-58631502

- - - - FBFHBFE zhangchj@sdu.edu.cn
O EEFHARIEF O HmER

o BEMRHIAR . BRFR 1400mL, TERFR  © RIAKEE
320mL-1000mL ; USFHISE . 1%,
BE. pH. pO2. & /1. ke ; O WE®REHEDE

o BEE . 830K +5C -60C, BE: +03C; .

° BiF:30-1200rpm, R = Trom, B g (1) 45400 75 (FE), 2005/ K (i

Bk 7% )i(2) 28EASM 2000 7T/ HR / 185 5 KA.
° BN . RKXE 4.5LPM, FmHiRE ; Bokt + K& + &K + MK Li#E + WERARRER ;

° pH: WEBE 2-14, & £0.1pH ; Bk (1) 800 58 (FEHLER ),400 7 / K (35452 );

e pO2 . WESEE 0-200%, ¥BE +0.1% (2) £BEARMN 4000 7T/ H#HIR /EFH 5 KA : B
FS, aIRBcESl, + KHE + B + A LR + WEERRER.

O EEMATHEE ,
fffffffffffffffffffffffffffffffffffffffffffffffffff O FREIE
o BTMEMEBSENGLSEEER

o 4 TEAS
B, ACERe R Eh e My |
R

AR -



ULTRA HIGH RESOLUTION LASER
CONFOCAL MICROSCOPE

NERELS LSM 880

ETR I 3 ZEISS (EZA])

REMA BEBRXEEE A E 101B Bl

K& A Ttk

BXEEEIE 0532-58632512

=R iIE3E] yuhy@sdu.edu.cn

o SIEMIRMEMTE ZEER R EFTINE ;
o MRBAFRHETESOIERMER.

Ar 35 . 458nm, 488nm, 514nm ;

HeNe #5% : 594nm, 633nm ; @ﬁﬁ%iﬁ 7777777777777777777777777777777777777777

IREREDE : 405nm, 561nm., o FEBAEEANOATMMBEZRAHERLA
o PRGNS 0.17mm HKIBERAVEFR MBI T o

PMT Y EEERNES ;

GaAsP &R BERNEE ; O BITWEREEDE

BEo R Airyscan #EizS .
o FHiEoHEER . TLIE4x1 E8192%x8192 2|8

o BHAAE
A : 140 7T/ /BT ;

S B ; Bk + 300 7T / /BT
o MBS PEE.XYSELE120nm; 25 AL
400nm ;

O MLY%

o FRE : 1318 /# (512%x512).

O FEMiXThEE

o NEMIRMEMMHSOHESHEDE . EREDHT;

------ YREERSRTEDH
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BIESERMIR
INVERTED FLUORESCENCE
MICROSCOPE

XERELS TI-E B R A T &F
£ R NIKON ( HA/EEE) EXE IR 17861437838

TERM R EBRXEEE A E 101C 8 EB T HRFE wangsen@sdu.edu.cn

O EERAIER

o B&EF%H. BE. DIC. 28 DIC. SEMEMBFERINGE ;

o BEEEIIRENE, SBERDNEYE ;

o B 10x ., 20x . 40x KI(FIEBETOUME, 60 x FiEHEERE (NA1.4);

* FEc% DAPI/GFP/YFP /TRITC/Texas Red IffCiBR, S RE Fi3 @A, 14 USDHR
Qi2 &AL,

VBRI TR DT P04



O EEMiXIhEE

o AIEfTEBRE LTI ER

MBI, shEWER . ML, HMENEES ;
o TISEIEBAMEFHE, SOEEiE

BEH, HEFIEE, ZMmFEES.

O HEmER
2= ]S &R &t
1 FARRES KRATEF R SR

O idisTIEEEDE

o HiTWEEEDENLEUE, ElisTREEEDESRIEVLERERHE.

W# (7T / /)Net)
Fs InH &iE
BRA YN
1 BRI ER 60 120
2 SHBASR CNER 80 160

O MLY%
o £ L

------ YREERSRTEDH
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PLANT LIVING
IMAGING SYSTEM

INESici=] LUMAZONE Pylon2048B ;5N X 2
=T B Roper =& BRERHEIE 0532-58632506
LM BERXEEE A E 104 fElE) FBFHRFE liuchangbin@sdu.edu.cn

O EERANIEHR

* Pylon2048B Yt FixN2E

o ZE LED A RKBENIENR GRS ;

o BMSEEREIIES, 6 MNLAL, 360 Ehekk, B
szl ;

* SR . B Asahi Spectra TATY6E MAX-303 ;

o INGIISIRRRERZR S « 32E VetEquip, BS . V1,

O EEMiXThEE

o BRI RARBREARRT ;

o WERYE : EXiEERE ROS LIF

o Sl : GFP RiX. SNEHRFHFRIET ;

o FERTRNNDMINEDFEREMNEN R
MRHIES (GFP. RFP %) 1l ; EEEREHL
CCD, RHE®S, ALUalKkISIEES, BERN
FEFEMERRBRALRNEER 5 sIEERSDE
PRBRILAN R THERE. MRz, 59K, SE
MR MABREEBLESMRSE ; EYEEK
BN BT RERTFE. BERERF. SBFESK
W (KGR ) EVTHERR EY D ERARSHRTE,

O HmEk

o {Y=R{EH
KA : 100 7T/ /BT 5
&4 200 7T / /BT .

O MLY%

INEHADSEARRRAR -+
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LIVING IMAGING

SYSTEM
UFEES VIS SPECTRUM B E A XBREN
==l I PerkinElmer BXEREIE 0532-58632512
TaM R BERXEREYE A EE 106 ElE FB T HRFE xiaominzhao@sdu.edu.cn
O EERARIEHR INER RS BTROTRRRERRL IR, R RIS RER 5 RIALE

BEEMRIRITSC=HERIRIIEE ;
RUFRAETRA. BWELRFE—HRCCD;
CCDBHRRI A 2.7cmx2.7cm, BREEH
2794207 (2048 x2048) ;

ER A& R MBS EER, BB
BTREMIRERIE SRR ;
BEBotes, BT aRR=4RIE1En
Sl

B IASIRERNEFSS LSS B ;
BEETRRSOCESBEE, IHITEREE
BRI ZIRET R D ITFTRRAEIEE BRI, £
HEDBE. ESBFED L. BREMFRIE;
BEERNSARERS, BEEMHERE, BT

PO7 ) INEHTECR R

N

O EEMiXThEE

e |VIS Spectrum R&[E B & "4 N = #HREK

RIS SRIEAEINRE, ATLISEIETS
JOEHENSmECOESBME . ETHEDSE
BB THE SERR SR MG . SRk
BRGRE, BT AR RaIIKIERS
R ERRENGT . AENESEN. EE
AOSERTRIA B TIREAL . BT TRRAVEEHECE,
EGRETIARNNRS RYERIEN LI R
Jeitgitse, FEZERE—RNESEN R
M= PR RERI R R -

O HmER

o BRME. KB BIESHT

A : 200 7T/ /B 5 &Gk : 400 JT /MBS,

O W%

o FIEY
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TCEDHN

ELEMENTAL o

ANALYZER

NRELS UNICUBE

xR Elementar

TR BEBRXEEGE A E 147 (56

B R AN | =t

BXEREEIE 0532-58631502

FBTFHRFE dongnannan@sdu.edu.cn

O EERAIRHR

e WETE K. . &. &.

* ME&EI:CHNS. CHN. CNS. CN. N, S. O;

o Z2XENEMNBITEE:C:0-14mg; H:0-2mg;
N :0-10mg; S : 0-3mg; O : 0-6mg ;

o MEERE : C. Ho N STEUHIRERE
< 0.1%, O TEMidtrERE< 0.2%.

O EEMiXThEE

#WEF C. H. N. S| O tENEEBHTES
ﬁ*ﬁiﬂufﬁo ﬂr;zmﬁﬁ:_l:élflj&\ H;iﬁ\ {‘EM\ g‘
FEMI

O HEmEXR
o W—ERS RS

O EEEDE

o NERIRIE
&oh . CHNS : 120 75 /#F ; O : 120 7o/ ¥

O WBhix



REEE PCR
QUANTITATIVE REAL-TIME

PCR SYSTEM “w

{Nge®E | gTOWER3G

7R Analytikjena (fEEER= )

TR BERXEEE A E 129 F(E

BR & A RER HhiRE

BXERFEIE 0532-58631581

lizhifeng@sdu.edu.cn

BFEFRE qujingyao@sdu.edu.cn

° KEES . RENBENRE ;

o JEYEHE . B 12 WK /R AE, THBEHES ;

o KR . REKEE. £6&. 46, HE (RGBW) WiMNE&EREdw LED YR ;

o 1QNIEE . ERBENBELNEFEEE (CPMT), KURBES ;

o IEMAI . SR 8 BXAIIHEARS, 8L EMIGN, WNRE, MEKEESER, £FE ROXK
IE, {BtbAN%EERHR ROX BERIERES ;

o MMRBE . s E SR, X 1000 #2WF0 2000 #£ WAYERKL DNA ;

o HMZMEE : 10 MEX ;

o tMEERE : 96 MEm, TIFERIMER 96 L PCRIR. 8 XEEE ;

° HRRMAR : EFRERMAR 10-80ul ;

° FHEIRE . &K 8TC /s, BRIEE . HK6T/s;

o BEH— . £0.15C ;

o BEERYE : £0.1TC;

o ZMERERE IS 12 2K IEREREIIRE, RIISEENERIEE ;

o MIEIR . Peltier IIFYRIR, ESMRE, MMESMEF, MEIHRSN ;



o MMERE . &R 45min RS 40 MER, N8B
1B 96 FLIFHRE 65 ;
o A& . EEEREAIX 110C, BiEATEMES,
E&ARIX 10kg/ 1R ;
o BERN . BITN&EARNIERSERET 45dB,

o EEMiXIhEE

o SERENSSER SR RE, BEBENEE.
WirE LA B EE . W Delta CtiEEXE
B (S5 BBES ). B, SUER
2B /SNP 5#7. BriEnH. T IBRERHES
BHITE.

HEARFE

V‘ff;g ‘ LB

O HmER

* 96 fL PCR#r. 8 XEBEREBRNIFCK
RrR ZRAIRERR o

O EEMiXIHhEE

o WEIRE
50 7T /IR [ IN\BT ;
100 5 / iR [ 7\BT o

O WLMDiE
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S imife) i 22 AN
ISOTHERMAL TITRATION
CALORIMETER

09

o B . 10ug BAR ;

o EENEFEMIEE: 10°E 107°M ;

o FAMESSFINESRANESBREHCHE
10°E107"M ;

o ERMMEEESSEAMUEY, ERNEMED
(=2

o WEEERAM, (NFOBLEF, EETBEMB
REAIMERE ;

o IEMRAEERFIRESHIEER. TTEM,

o EEMRINEE

° FRBEENELHERRC, FERBARA
o, RIEFSE, TERESHENR, REDF
EXERE . FRBEMEBMUNBTHRE
W5 FEEEER (XFRC. TR FERE ).
REEENSEEMNFESIZPRERERIAY

RS PEAQ-ITC

R Malvern ( ZES/RX AR )
LHH R EERXEEE A EE 129 Bl
B’ R A RER HERE

EXEEIE 0532-58631581

wsun | mime

mE, ARHEHESEMAN (KD). ®HEiteE
(n) ¥& (AH) 705 (AS).

O HmER

o HENSHEEBRNE RS2 AR ;

o HENSHEEWERCRSIRIUSLIE ;

o HENSHBENEE 0.2u miBERLIEHESR
120009 =IRE/L 10min, FARTTUEERA ;

o HENSHEEMBRIRTERE,

O EEEDE

o WEIRE
KA : 120 75/ /BT 5
&4 250 75 / INET .

O Wik
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BERESE

LIQUID CHROMATOGRAPHY

SYSTEM
NERELS LC 20AT B & A I¥n E I
£ R AAZERE EXERFEIE 0532-58632546

Tt EBRXERESE A B 142 58 3T HRAE

suncy@sdu.edu.cn

O EERAIRIR

o FEEBRSN  EEHSREH . = 3K ; FARERERE
BRI 10mL/min ; IEEE : 8MREE 4000l ; .

o RER . MAERXEEREEREER ; MIEEHE : 0.001-
10.000mL/min ; #EE : ZteEBERS ;

o Bt #EEIREEE: 0.1-100 u L(17EE ) ;
BHFEEHEIE « EHERIEERIRE ;

o HIRETIRIEE : =R -90T ;

O EZEMikThEE

RYUERBEII S E B ik R ERE ST m
REMHERELTSHBERS, A&
TRIMTMER. MR mEH
yetllge. —IREMIIENEE. BR
Jerllze. BERNF—RIRNE
BT ARMERE RS B

O isfTINEEEDE

HETWZEEEDNEILUE, ERIE
T EREEDESREUAERER
HIE ;

AN, RABTRIERERENT
B4t 20 7o/ /e, A 40 7T/ /00
A, ARSI 10 75/ /NBd, FEE
50020 7o / \Bt ; CDA #IB&1E
40 75 / INBF, A1 60 JT /MY,

o tlER . RIMENRR. SRl mEFRNSR. = o faghik
mERIIRNEE. Fansg, BEENE. 00 | S
o & FWEY

\|
Vi
«}
v
N



RGeS,

HIGH CONTENT IMAGING
ANALYSIS SYSTEM

INE Zich=s ImageXpress Micro 4 B R A F &
H7 R Molecular Devices (%£H ) BAERHEIR 17861437838
LTI EBRXEREYE A EE 104 E8 BT HpFE wangsen@sdu.edu.cn

O EERAIEHR

o BEgE 1x,10x,20x 40 x (S HEEWIER ;
o KEGENREESRIEHR ;

° SREUE sCMOS 181 ;

° SREESRBEBEME <20nm ;

o JEREFRS ;

o WEHIES T MetaXpress.




& 173 | comsmrastpiTe

O FEMiXThEE
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HEXERE ;

o ZI{REALABEERUEM 1-1536 MARSERT FRIEARPRZEIEAFZRASRER R
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o METWEEENENEUE, EXNETHREEEDNERENLBERERHE.

Wz (7T //Net)

Fs I =S
®’A B4
1 EAEIN (IFETR ) 100 200 A& 0.5h &£ 0.5h it,
R 5% CO® IS E
2 il U 50 100 BEI.
A& 0.5h &£ 0.5h it

O %

o % FWey



ZBHMEARNTEES RS

SIMPLE WESTERN
SYSTEMS

INE 2t Wes

R Protein Simple

REMA BERXEBETE A EE 145 8

B’ &R A ¥ £ In

BXZEEIE 0532-58632546

BT HRFE rwang@sdu.edu.cn

O EERAIRHR

o ZRFABRERR western blot 757%, BTXNEARNEUREESHT, BEUTER
1. 588m, 3ul/ fl#Fm, HRE0.2-2ug/ul;
2. RER, 3/INHRKBER ;
3. INEERIE A A,

O EEMiXThEE

o 54 western 1Ll THRHIR, THREE, TRALRS 15k / EH, BB ALERES . NER L,
BASE, EHEE, REFRIHERSE, FEEEHAEANLREENTHR. RFTHEmR. HIOR.
—Hi. ZH. RXR. ERIMARS ERRA, A wes (488, mEFA, SEREBHMLIKRGE. EFE
MikEE=MEER.

O iiETIREEEDE

o METRBEEPNFISHE, ERETRESENZLRBENSEREEHE ;
SRFFH, BAFFHE 50 7T /R, AMERRAIE 70 7T/ # (&—H);

o WETHEMERANERE %,

O FYMDiE
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PORTABLE PHOTOSYNTHESIS
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O FERAIRHR

o CO, 9N HEsE7E : 0 ~ 3100 u mol/mol ;
* H,O 9N HregEiE : 0 ~ 75mmol/mol ;
o T{ERESERE :0 ~ 50C ;

* CO, =HIiBH :
* H,O =HIER :

0 ~ >2000 y mol/mol ;
0 ~ 90%RH ;

o EHHFEER . 1024 x600 ;
o BB EFEBEME,

O EEMiXThEE
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SIMULATED MOVING BED
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O HmERK

o WikEEm, TEREFENED.

O LM%

O EEREANIER

KRS AME : 100ml/min ;
EEm 4 X 81, WIARHIEL ;

72 NSENEERIRIARE, TEARTR< Sul;
HEIRIEHISEE : =R -75C ;
REFTARNEE - EETBE 1.00-1.75 RIU,
EF +2.5nRIU, E#& 200 nRIU/h,

o FEMiXThEE

o BUBHMRBER—FOBENIR, DEATNELEERA. BETRYHHEONVE, =ERST
IRBIFIFAIRRAD BROR . NASEREENI. KB, ELEWE, FREETHREE. FHUEY.
BRENFAENSE.

EfTREERDE

o WEINE
WA : 40 7o/ /NS, #4180 TT/ /BT, BiEtE. ERRANIEFEE.
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CHLOROPHYLL FLUORESCENCE & P
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TR BBRXEESE B E 119 BE
B &R A i
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O EBFARIEIR o BIHEFEETHAN P700 MEENSEHRMFN K
 PT00 i & W B %.LED, 830nm fq oo (CEEIDS, BIRAEOAN. B
4% PSI IR BB TSR |

875nm ;
;T||§§ . gw . I
o PSIlI &HMES : LED, 460nm g% 620nm ; * ERABSR:PS I8/ . Fo, Fm, F, Fm' ,
Fv/Fm, Y(Il) BB A F/IFm’ , Fo’ , gP, gL, gN,

o TS5  LED B&%1, 635nm ; RAELDE
3 4000 umol m?2s™ ; NPQ, Y(NPQ), Y(NO) #1 ETR(Il) & ; PS | &
o TEENMN . LED, 460nm ; 5 ki &5 is # . P700, Pm, Pm’ , P700red, Y(I), Y(ND),
500 umolm?s™; Y(NA) #1 ETR(l) .

o BRSNS (ST ): 200000 umolm?s™,
5 ~ 50 s B ; © FmER

o ZEBMIINY (MT): 20000 u mol m?s™, o MREFAFEER, NEFEAT %,
1 ~ 1000ms & ;
L4 ]\ZT_EQI% . 720nmo

O s EEEDE
o EEMikTHEE o MBTWBREEDENEMUE, EXETHREE

o B SRENAISRERHE ;
" PRAFZNEMEETIM PTO0 . RERIFEEANARE SRR,

o MMHRFRIE SN F L SIERIEFER );
° WNERFRIBRIESCHILLFNCIN N LS ;

" O FHNDiE
o ERHW. BWESW: 0
o BREEY P700 HILNIE ; S A



600MHZz #i#3tHwiR S

NUCLEAR MAGNETIC RESONANCE

SPECTROMETER

Ascend™ 600

O EEREANIER

o i . 'H, "F MERMRE TP-""Ag 2
BIRFTEZ ;

o 'HH¥ER (Iett) < 0.6 Hz (1% CHCI,) ;
BC ¥R (bt ) < 0.2 Hz (ASTM) ;

o REE .
'H R8E = 900:1(0.1% EB) ;
C REE = 330:1(ASTM) ;
¥p RgLE = 250:1(TPP) ;
F REUE = 950:1(90% TFT).

INE k=S AVANCE NEO 600 MHz
T Bruker (fr&%A T )
Eog =1 BERXEREE A EE 139 FEial

B’ &R A P

EXREEIE 17862939556
BT HRFE suihaiyan@sdu.edu.cn

o FEMiXThEE

o REAEBRALABERRL, TSR H.

PC. "F. P ESMREMIZN—HIR.
DEPT ( XBMAM#IZEH ) L4e. COSY (S&8ik
218X ). TOCSY (&&£MHEX ). NOESY (&
S=EMHEX ). ROESY (et irRa 8= 818
% ). HSQC (S E#HEX ). HMBC (#&&iz
X ). J-Resolved (IBEEHSIE) 5
ML, ATRTRIAMETY. BYADF.
BAR. SEEYWRND FEDHS FEEEIER
HR.
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STOPPED-FLOW
SPECTROMETER

X=RES SX20

B &R A W¥n £ In

=T 3 Applied Photophysics Ltd.

EXZEEIE 0532-58632546

T BEBRXEESE A EE 145 ()

FBFHEFE rwang@sdu.edu.cn

O EEREANIER

Al EERCSERE : 200-900nm;

BNEEKZH : 0.1nm;

B S HTA 1B HEIR I IS FNRT B D RS
SR . 20wl ;

HERERARIE : 18.5uL/ms;
FRECHEEMIBE XU : 2nm 0 10nm;
FNRERKE (RIITLEBS ): 20l : 10mm &

2mm,

© EEMXIAE

R BT AR R R 035 PR R AL
ROMNIZ , X MFETE D F NG T S BRR BT AR
YUIB, ER AR A A SRR .

TR FKF LERS FREEFRINIE. 372
MERE, REMERIMER (Ehh), £ES
FIFEoN% . BENE . RIEE . REE.
RIFWFERNANDFFHFEMAZ.

O WEEEDE

o REBTRBREEDZNSUE, EXNETIHREE
BESRENREREARSE,
AL 100 7T / /NS, R/ NEHZ NS T
BTN ARE—NTH, B2,
HizfTHIE A RANH B %2

O MLYDiE
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HIGH RESOLUTION NANO-LIQUID CHROMATOGRAPHY-QUADRUPOLE- ”
LTQ-ORBITRAP TRIBRID MASS SPECTROMETRY

O EERAIRHR

o B 49 F KB B E B F IR nano—ESI iR iR :
50nL ~ 2ulL;

o FREHHTEE . WIRIT. S#BIFHNEHNEMET
BHASH—AMLRIE ;

o DE . =18A(EMIZ200);

o RERE : < 3ppm RMS 4MERiE, < 1ppm
RMS Atxri% (Full MS #1 MS/MS ) ;

o REE . £ Full Scan (m/z 100-300) (%
HEER{FEFE 800000 FWHM =LAk ) . 50fg &I
Mm¥+E FiteE, SIN>400:1 ( peak to peak )

UEBS Orbitrap Fusion Lumos
£ R Thermo (ZEEREAF] )
LR BSBRXEREYE A EE 126 FiE
B &R A RER / HEE

EXEEIE 0532-58631581

crn | s

O FEMiXThEe

Orbitrap Fusion Lumos & Thermo A & & = i
ROPUtRAT — BREBIZINIEM - M BEFH=6—488
LR, EMRFT. Orbitrap FIEFHHEIZXAIM
RF—K, BRBEXNEREMHERFITES PR
REDH. BEEGRZERESTEERE. S
MRS, SERED TR RS ELIE RAEREIR
ESHNNEY), EEREH, BEEDITESEL,
MNAFEAREFHEMANSBEEATEMLE
ST, TEEIKRT. BRAOSHERER
£,
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1 BIRLER F=H C18 Ziptip BrERALIE
2 AR EFIEEIE 18M Q HUBAIKER
3 RE RESBE 20ng/w—1ug/ul, BIREERE

O BT EEEDE

W#E (T /5 ) .
Fs n H N N g F
mA | A
¥ 2 ATEE T 22 Ziptip iTELb , 5;-a; I
’ 455 MSn 481 200 400 HRVEBTEREIFE ziptip WiELE, ddH,0 EE; ™=

ISHREER R AN 500, BSMHHNZE 1000

LC-MS-MS EXFIEsfEER
B/ H =
2 | mmars —ge | 450 | 900 | $RGFEH, M

3 | ziptip BRERAME 25 50

4 | RABEHENER RIS 75 150

BB R B KBS RERD

RIEL
5 | sum 100 | 200 | EEEEE
6 | REETIR 15 | 30

7 | Bizh4hiE 50 100 | BERMFEEI

R, FBH . AARBIESEFE— LB EEHEMER
3 | ¥ExsEAAEEN 1500 | 3000 | ABEEAE + Bish + RAETIR + HEER + HmEE——REE
Bl + RER + SHBIRERE

RHUSERHKRFHERRR, BFEAREFE—UATURE
4 | =BEHAEN 3000 | 6000 | scRBEAE + Biith + TIR + HEER + HREE— KRS
W+ BIRER + SHEREERE
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