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Abstract of Thesis

In this study, biomimetic monoliths based on cellulose or chitosan were mainly investigated. Through
modifying TiO,, Ti*" and COF on the surface of biomimetic monoliths, these materials have good application
potential in enrichment of glycopeptides and phosphopeptides, and heavy metal adsorption.

Chapter 1: In this chapter, cellulose, as a promising, sustainable, and renewable carbon source was
chosen as support to prepare a Ti0,-CM with a coral-like structure and nacre—like composition that was
applied in enriching phosphopeptides. Ti0,~CM exhibited high surface area and mechanical strength
Because of the increased mechanical strength, the prepared Ti0,~CM is not expected to break during the
enrichment process, thus preventing the complicated operation involving multiple centrifugation cycles
The Ti0,-CM exhibited great reusability, contributing to potential application toward the analysis of
protein phosphorylation.

Chapter 2: In this chapter, a Ti*-phosphorylated cellulose monolith (TiPCM) with a coral-like structure
was fabricated for the enrichment of phosphorylated and glycosylated peptides. The phosphorylated
cellulose was prepared via an esterification reaction, after which the titanium ion (Ti*") was modified
on the surface of its skeleton via chelation between the Ti*' and the phosphate group. A large number of
phosphate groups on the surface of the TiPCM clearly advanced the hydrophilicity of the cellulose
monolith, offering many sites to chelate Ti*'. The resulting TiPCM exhibits satisfactory performance in
the analysis of protein phosphorylation and glycosylation.

Chapter 3: In Chapter 3, a COF-loaded biomimetic chitosan monolith (ChM) with honeycomb—like structure
(ChM-COF) was fabricated, using chitosan, poly(ethylene glycol) diglycidyl ether (PEGDE), 1,3,5-
triformylphloroglucinol (TP), oxalyldihydrazide (ODH) and acetic acid as catalyst in the presence of
mesitylene and 1,4-dioxane. The resulting ChM-COF are monolithic materials to overcome disadvantages of
COF powder. More importantly, it possessed hierarchical porous structure containing mesoporous and
macroporous structure and higher specific surface area. Benefiting from its hierarchical porous

structure, ChM-COF showed favorable performance in heavy metal adsorption.
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FETIE, A A AMEPSIERENEZARKTHEELr—2F /) U A (CM) IZTIOE#HEE LT /Y
A (Ti0-CM) ZBAFE L. VU VBT F RO L ORMEO O OB & LTHIH L W5, TiO-CMIiZ
o THEL LR LHERG Z S GG LekEERE CH D, S5, BHRBICA DN G- TEHES
HIZ L VSRR SN ATIO-CMIZE W FREZ KB L TWAD, DI b, TIO2-CMITY VBt 7F KOs
WERIZBWTHIIR - S ZHERF L TR Y . m O L Vo T BEMRBER AT L 22 TROEMICES LT
W5, BT, TIO-CME 7T 7 4 =7 47 a~ T 77 4 —0OnlRM & LTRIT5 2 LT, FF FREWD
U VLT F REEIRICIEMET 2 Z LI LTS, 2D X DT, EWITH S D RN 72 i 4 R L
72TiO-CMIZ U VEfb Z L X7 B OMNTICEA FIRETH 5 Z L ARSI TV B,

EoETIE, VIS A AT ATV VBECM (TiPCM) ZBHE L. U VBT F R L7 Y a7
F ROEHEFIHLTWD, CMOBEKRERZ Y VBT 2T L, TitHE ) VBREELE DF L— MRS > TCM
FHIEH L TND, U UREOE ALY CMOBKMENEEICH ELTBY ., TIYOFRMLERY A & LT
FELTWDLZ EEMRLTWDS, VU7 F RIXTF RO Y VR L TIPCMOTid+ & OO AEAEHIC L
V. 71U axT7F RETIPCMO EWBIKRME 2RI L7z BUKMERBEER 2 v~ N9 7 4 — (HILIC) 12XV Bz
ERLTEY, Zo280Y Vg bB L7 Y a2 AL O E A mTRE 2R E WMERE 2 R LT 5,

EoETIE, HEBAMEAEESEAR (COF) ZHEFELZF M E /U X (ChM) ZBIRELTWS, N=F Lk
ED~ 7 vl aH T HCMERFERICL3,5-Fal A3 byaoa /iy ) —LedXH U LI FTY R
SN AHCOFZEHEE L= ZFLEME (ChM-COF) OERUZRRFIL TH Y |, HEHZ XV COFD R Z v & 2 7 3 ik S i
DRRPHDHZ L ERHBLTWA, ChM-COFIZChMIZHE T 5~ 2 o fLE COFIZHET 5 2 VLA 672 HHEER T
EHEREERZAEEEZ AL TS, & 512, ChM-COFITIE R &Ja 1 A lEsi 2 L TR0 . MEL L
RS DRI EN TSR EICE S TH 2 2R LTWS,

UEnkoic, Ramidtro—2 e xF o258 L L ARBEER T 2 ) 2OFEASREK IS RENTED .,
W AEM B ORHIEH 252250 Th 5, Lo TAm I LR TE LTHMEH 2 b D LiRD 5,




