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1. AR ER A M ERERIE. (1) 6, @, BiET
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RERORTESR . SEMHFIE . WO PERE S PRas oK R I o] 9 M e 25 14 e
AT RAE . 5, X EC AR IFAT L IE R KA M Re AT Rt R E. (2)
EC B &t AR = REFE . AUMEREZE . HAREZBRZ KN B 1A FH Y
JRAEGR R ol GBI BRALEE . AR BRALE BRI T2, il T
FMEg i KRG T (Polypyrrole-modified natural eggplant, PPy@eggplant)
BEREI . S 1 Re . TEAR B E S, AT [F EA  iE T
IKHE R E SRS 1. MG, X PPy@eggplant e O FES0 |
SRR WOGPERE. 1 MERE SRR AT T ERAE. DA, REWETT T
PPy@eggplant SR AE /KA B & B M 5 PR R 2 6 V1. S e,
W FT T PPy@eggplant S5t G T K 78 i AN Bp [ B2 4 i 125 I P 14 g

2. hiThk (EC) SBHIRHDGHIKZ K PERE. X EC B AN AR 5
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PIRAE BT ERFTH: (1) BEC RER Mz KR SRR E . FEHE
JEH IS, HALIRIEZ DY 650 °C. JEEEN 5 mm I, EC B HI/K 78 K A
KB (2,12 kg m2-h D o (2O Friill 2% 1 EC IR B =i FLBR 22 (97.80%)
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PSRRI (97.26%) , HXFAFWKE H NaCl %3 (0. 3.5, 10,
15 F1 25 wt.%) [FIZE R4 5N 2,12, 2.09. 1.84. 1.75. 1.68 Fl 1.60
kgm2h', (3) BC R&EEK X 3.5. 15, 25 wt.% NaCl i IES K K
10h J5, ZAKEZRITCWERNL, RIFH AL RGFHPEEENZ KR E M.
(4) EC RBHGHAT T 10 h 4 EE/K (20 wt.%) Z&8RINR (F2/KRE 1R
12.07 kgm™2) , KU EC EHIR A O RTE KA 7 SEbn N AT 5% o

3. i F /R (PPy@eggplant) & &S &G #HOKZ R HERE. Xt
PPy@eggplant &L ) 2 Fh ekl R /K. R B FIE/K. PLAEHR CrotE
& B B T YRR KA T RIS 7K 28 R 25/ 30 S W B 8 4 )8 3 T RE 1R
fE. ZEREH: (1D R RAH %K PPy@eggplant S &8 1 E 46 N /115
3] 43.85 kPa, i TABHR (2438 kPa) ) 1.8 {5, 7E/K A KA1
)5, PPy@eggplant “sEBEN 7T LLAE 50 s NI E AR, RIHEAEKF EH
R RS RE AR EIE R J1. (2) PPy@eggplant <&k B 128 & 14 5
Hiupng &, MEEEAR, JSERN 01 g BEEN 0.5 cm i,
PPy@eggplant S &ER /K78 K IRZ A B fe o (2.05kgm>h!) o (3) Fr
il & 1Y) PPy@eggplant S &L B A = fLERHE (92.16%) « L7 B RFH G IR
K (98.48%) , HATA/KZZ R IEHRIAF] 2.05 kg m>h!, % MB. MO. RhB
el R K R KRR R IAF] 1.98. 1.94 F11.92 kg'm2-h', (4) PPy@eggplant
AREEBXT 50 mg/L MEEJEE T (Cré'. Cu?'. Ni2") HH#HUKZE AWM 1 h
Ja, HXFCrot. Cu® M N2 IR A &0 7 10.16. 9.81 #1 8.41 mg-g!s
(5) 5EEWAL, PPy@eggplant SR FI NS 28 R IE R A K, 1
Cro N &M =M 9.82 mg-g ! W& E R 1466 mg-g'. (6) LK
KA 4 h f5, PPy@eggplant &R LR B 728 KIE R I [FIRF, Cro B I
A IR 18.2 mg-g™! (B A127.83 mg-g! (M) , F&
B 1 PPy@eggplant "S5t 2 2 BT () 25 b e M W B PR BE AN 72 1 S Fm
I FH A 5%

K. KFHAE, VIR, iy, JeREER, TEEKA”
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RESEARCH ON CONSTRUCTION AND CLEAN WATER
PRODUCTION PERFORMANCE OF EGGPLANT BASED

POROUS MATERIAL

ABSTRACT

With the growing global population, continuous economic development
and increasing industrial pollution, the shortage of freshwater resources has
seriously affected the development of human society. Solar interface water
evaporation technology has a broad prospect in the field of seawater desalination
and dye wastewater treatment, heavy metal ion wastewater treatment and so on
because of its green non-pollution and high energy conversion efficiency. In the
process of evaporation of optical hot water, water evaporation is realized by
converting sunlight into heat through photothermal conversion materials, and
clean water that can be drunk is obtained. As one of the main materials for
photothermal conversion, biomass material has the advantages of wide source,
degradability, easy modification and modification, which is an ideal matrix
material for photothermal conversion. In this paper, two different eggplant-based
solar interfacial evaporators were constructed using biomass eggplant as the
matrix material by carbonization process and in-situ polymerization pyrrole,
respectively, and their physicochemical properties and photothermal clean water
production performance were analyzed and discussed. The main research is
summarized in the following sections:

1. Construction and performance characterization of eggplant-based
aerogel. (1) Firstly, Eggplant carbon (EC) aerogels were prepared by alkali
treatment, freeze-drying and carbonization processes. Secondly, the properties of
EC aerogel such as microscopic morphology, structural features, light-absorbing
properties, fast water-conducting and fast reflux properties were characterized.
Finally, the EC aerogel was systematically characterized for photothermal clean
water production. (2) The EC aerogel preparation process has the disadvantages
of high energy consumption, poor mechanical properties, and the inability to
remove harmful substances in the evaporation medium. For this reason,

111
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polypyrrole-modified natural eggplant (PPy@eggplant) composite aerogel was

prepared by alkali treatment, freeze-drying, and in situ synthesis of polypyrrole
process. The aerogel had good mechanical properties and high shape
reversibility, and could simultaneously produce clean water and adsorb heavy
metal ions from wastewater with high efficiency. Subsequently, the properties of
PPy@eggplant aerogel such as microscopic morphology, structural features,
light-absorbing properties, and mechanical properties were characterized. In
addition, the fast recovery ability of PPy@eggplant aerogel after extrusion and
torsion in aqueous medium was systematically investigated. Finally, the
photothermal water evaporation and synergistic heavy metal ion adsorption
properties of PPy(@eggplant acrogel were investigated.

2. Photohydraulic evaporation performance of eggplant carbon (EC)
aerogels. The evaporation performance of EC aerogel with different
concentrations of brine, the evaporation performance of different concentrations
of brine cycle, and the evaporation performance of outdoor brine are
systematically characterized and analyzed. The results show that: (1) the
evaporation performance of EC aerogel is related to the carbonization
temperature and material thickness, and the water evaporation rate of EC aerogel
reaches the highest (2.12 kg'm2-h™') when the carbonization temperature is
650 °C and the thickness is 5 mm. (2) The prepared EC aerogels had high
porosity (97.80%), excellent solar light absorption (97.26%), and their
evaporation rates for different concentrations of NaCl solutions (0, 3.5, 10, 15,
and 25 wt.%) were 2.12, 2.09, 1.84, 1.75, 1.68, and 1.60 kg-m=2-h~!. (3) The
evaporation rates of EC aerogels did not change significantly after 10 h of
continuous evaporation of 3.5, 15, and 25 wt.% NaCl solutions, respectively,
indicating that they possess good salt resistance and evaporation stability. (4)
The EC aerogel was tested for 10 h of outdoor brine (20 wt.%) evaporation
(water production capacity of 12.07 kg-m2), indicating that the EC aerogel has
excellent prospects for practical application in clean water production.

3. Photohydraulic evaporation performance of eggplant/polypyrrole
(PPy@eggplant) composite aerogels. Simultaneous water evaporation and
static/dynamic adsorption of heavy metal ions performance of PPy@eggplant
aerogel for a variety of dye wastewaters, heavy metal ion wastewaters, and dye
wastewaters containing Cr®" heavy metal ions were characterized. The results
showed that: (1) The compressive stress of the PPy@eggplant aerogel prepared

by in-situ polymerization reaches 43.85 kPa, which is 1.8 times that of the
1v
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eggplant aerogel (24.38 kPa). The PPy@eggplant aerogel can recover its shape

within 50 s after both extrusion and torsion in water, indicating its excellent
dimensional stability and shape recovery in water. (2) The evaporation
performance of PPy@eggplant aerogel is related to the pyrrole content and the
thickness of the material, and the water evaporation rate of PPy@eggplant
aerogel reaches the highest (2.05 kg'm2-h™!) when the pyrrole content is 0.1 g
and the thickness is 0.5 cm. (3) The prepared PPy@eggplant aerogel has high
porosity (92.16%), excellent solar light absorption (98.48%), and its evaporation
rate reaches 2.05 kg-m~2-h~! for pure water, and 1.98, 1.94, and 1.92 kg'm>-h!
for MB, MO, and RhB dye wastewater, respectively. (4) After 1 h of
photo-thermal water evaporation and adsorption of 50 mg/L of heavy metal ions
(Cr®*, Cu?*, and Ni**) by PPy@eggplant aerogel, its adsorption capacity of Cr¢",
Cu?*, and Ni** were 10.16, 9.81, and 8.41 mg-g!. (5) Compared with static
adsorption, the dynamic evaporation rate of PPy@eggplant aerogel did not
change much, whereas the dynamic conditional adsorption capacity of Cré*
increased significantly from 9.82 mg-g' to 14.66 mg-g™!. (6) After 4 h of
continuous evaporation and adsorption, the Cr% ion adsorption of
PPy@eggplant aerogel increased to 18.2 mg-g™' (static test) and 27.83 mg-g!
(dynamic test), respectively, while retaining the evaporation rate. The
PPy@eggplant aerogels were shown to possess better evaporation stability,
adsorption properties and potential practical applications.
Li Lele (Materials and Chemical Engineering)
Supervised by Liu Zhi

KEY WORDS: solar energy, biomass, eggplant, photothermal conversion, clean
water production
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KBTI, CHRBAKRIE, —ANREFAMR RIS ZERN, RAFHBREIZ 70%
WK o, (R Ao 2K, AT R K BN & 2.5%02. G 43R TolkAk
AR A BT INIE, KT R 2RI, S UK SRS RS H a5 BB, OKBHEEIR S
PORZ K e — MR TR AR RRUR R 7K AR, Tl R K FH e Se I 28 R0 2, T
I3 BKS ZR s ZER B R ARBEFRE 45 10 1] B DL RN B8 5 e A /) 1) . 3 L 3 4)
HAZ OIS S R FH AR WSS 3 Ak . 7K I Ak DL SOK 28 A i 5 U . 2R FH g
B ZEREAR T, MBI IR R e EE . BRI BN B &
RO CIR I RE 1. BTl RIF AR E M LA S R AR P e s 1t SRy D). HAT
ZAIE)Z B B R A R A B TR B AR HHLRS AR, A
SR RSB IEARIOY; SR, IX LR SE bR R A AT T I — e Bk K, ) Rl AR e
A T CL A IFRYEA 5 I U0, PRl FRARGET A Ak, AR B3R
BRI B CHACARL, SR FH B8 3K 8 K 28 K B 3E— 22 R R I S BT 7t
J7 1]

S G00RM R, AV SR RE R MR ) B SR G5 L D0 A B S 1 o
R T (A E P DL RO A AR B TR PSR, IR s O 7 # U A s
BHEAE AR K S AL 2 2R, BRSSO A% A T B VB BRI KR FH g, R B HH I
TEH R BOCREALYERE: AL, VUM R R IR 2 FLA5 W AT 4 i R T Re 1, A
FAECWC . 7K B A 28 R AR TR I 6, N FHBE IR B RG AK IR 28 K iR
R A 7 DT 02 [EE, 1958 T HORIRI 2 LA M AR e I B PR RE, D RE
A A RERT DA 0t R B R AT R B IR BN 71, A R AT IR W K A P RS B IR
KA FY R, @R SR PEREA S5 &, AT RS /K BRI B it
TR 5. BEALg (PPy) W HIILER &Y, BASEmM. RIFMNAEYIM
BEMNE TR, TR T EESEE T IR BRI PERESL, PPy i B
PG, AR YRR, AT AR b BB bR E R BH B8 57 11 28 & Hh AR 7 T
K081,

PRI, AR DR S d i DA BRAE VD S AL T AR . RIS AT R T IR, Adb TZ 4
THFRK (Eggplant carbon, EC) “#ER, S T AR IS Pl G 7K. FIR, #fi
TR &SRR E . IR EALIRIR M R e /155, R TR & —
W N . Wk, AR H B EM RSN TARBREE T AT R
(Polypyrrole-modified natural eggplant, PPy@eggplant) & & &L, 7 A1 PPy
Z N U S R s B I 1 e Re, PRI T RERE, KL T ILR AR IEI = /e T) .
5T PPy RIXEH @1, HHMNHTGHOKZE K H &R S TR KRB KE M E & )E
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BT
1.2 KPRBESeREE IR 7 2

X BH RE AR b B SOR B R A FARE, 2 2 i FL I 78 3% 1 28 R T 2R 1 G B P
1. BEE RPHRE A BRI R, X LRI GO S AL b L0 52 5 8 A TR
KIERE . BRTETF R OGRS 3 2 R LR LM S8 TR EEMEL BHLE
YR AR BB A RO,
12.1 FBETFHEEMR

FRTHREBEMEERES. R 05, DB RS R T
ERR, A MoK s R AL N AGRE, X BRI T T R 1 2 B TR O LR L
JREOT, K BE G N SR 5 4 P F T B[ A R B AR A B — B, T ARk
LI N SRR, X ILIRILG AR T3 e e A A FARE, AT ST 1 O RE ] #4
REMIFEAE . BT CESE, @& RBYURR T RIES. Mg, R Hifh REE%ES
K, AT DRSBTS R IR AR, A A & 8 9K R T (1) B #3081,

Halas 55 NUWIZREARER T & 8 9 KRL T PO £E K BH B 5 T 28 & SR FH I 770 Al
AT K 4 JB KR A BT KR, DAL A2 28 TR . BFFER B, TEARBRRE R,
I LeZHOR TR 7 BT AR, Ko Be B pk A TR BEK o T 28 RE R TR, iYL
AR E A TP & o X — TP T 50 R A J5 84 8 A4 RHE K BH B8 5T 7K
ZRBAR R FLS BH BEE 1 IR

Zhang 55 N2OWLJ5 gk R g paifk, EHR MR A RKGUREN T, 5 =6
FHILIR, R OKEROES & T ZAGEE/PURERRL T @77 RVK T AR &R HE67
e A eI B (FE AT WG XA F] 93.58%) , 7E 5 AN KPHIEHRE R 50 min
JE R R E AT T2 74.66 °C, FLHIZK 2SR IE b mis 3 11.7 kgm>h!, 6 ROEHA 28 K
PN 11.34 kgm2-h!, RILH R E

Zhu 55 NPUFFR 7 — P T BB HOR N FE AT S5 B TR 2R A, AR EE —2
DU FR & AEGORFLBAR b, BAMRE RIS, vk 99%. X— MR RERT
R4 1) % i 5 S B TR GR S50, Refg BN H T = A RBHBE S T K 28 K . ST
& B EHE A CRIIRL, AR Hil& TZER. BIWCRACE R, [N EKH
BRI, A RE SR B, FERRERL.
1.2.2 BULEESYIM R

W2 A LR SR R ng 22, 2 BRI, R, R gy 2%
EAH & TR AR RO, R EAA RUFpm T, feti S B st
ARIEAAR T . ARGV T R rERE, 2R BEEIE S BIARLR TN, AL
REYHFE BT MRS EOT 2 SRR H0E, b 8IS TR A T IR3)
(177 2K e LA BE T ORI, AT S 1 38 ) e e 4620281, 5 AR A L, AL
RAEVMERE T B A& BN EMAA I AREEE DS T AR At (RIS 3G i T2
B, Gy T ORI A PR AR A
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Zhao 55 NPNEFE— e o i H SR & B IRE RS Y, H B e 2ok, LA
SRAT 16T BT R AL AL SR s - SRS “ BRIk o T IR 2 S 1 e v R A
RE 7T DL SR T RIS i 20, 452 2K BHGRE ST I, B8 C gk 1 2 T i B ) T s
SEA ARG M 2 FLE M . TR SRR M, B nT DUESE A Tl KRt K gb B
;76 4 ANKBHIES T, KZRERAIE 3.789 kgm2-h!; 76 1 NKPHIER T, &K
BEN 86.9%

Lu %5 N BO$E tH ) FH 2 T 5 H 277 22 AL 2228 BR O V3 s O Re D I 3R 2 Bk,
WAL BT —Fh s AR 2 TR/ LTS B 9K AT 4K R TR 75 % 2% 78 1 AN bRt K FH
JHEE TN, B2 B/ OIS G AR 4K IR 75 R S B =k 1.74 kg-m 2-h ' (1)
ZERTH N 82. 2% M e IAFE %, RIS IR A A S (R R PR L i MR R 0 1 T v
PERE

Wang 55 NBUE T T — P T BRI gk E S s HE ORI R 28 K 48, ool
LW 7 MK PHBEZE KA, W) E LA /K RS de T o B 2 i XKD H
IR, ERAFI B S R R A B R R R GRS R BH e 28 K AR AE 1
KW-m2 fR K BH G IR R AT sl 2.81 kg m2-h! {28 R R 91.74% e R .

1.2.3 #5451

1 FH LR34 12 SR AR A ALERD . = ELEHBY, =& kBRI A AL =
BROVEZ R & B A . SO BRI I F TR R BE R OE SEI R M, MNP
S B2 AR DRI, T AT BRAE RIS, 6T REE 2 LABUR LT M i BRIT 3 2917
TERR L -2 70, $OR I f Tl st IR R R B RE R, R 2 RINREE DAAVGE
TR R, AT ST 8 [ AR (1 AL 6371,

Du 25 NBSIDLAT MO R I, R S50 TR & 2 ie U B b/ — E L@
TRATGOKE BES o 2500 AR RGN T DU gk B () 7Kk AR i, T 8 Bk — S A AR R
FIAT LR N Jr 8 3 1 4 8 - R LR G 5 ) 2 R it 44, FH T ORBH RIS AR s BB/ — 4
WER@IRAT AR E ZE A, 16 1 A KFHYGIRSS TR 2.02 kg'm2-h ! {28 R TE

Wang 55 A B o — #3372 B il 46 T — PR BA . FoE I WS B8 114 3D R AR
R/ = FAWAHE SR 55 5 AR E ARG UL AN AL AR K 1) 55 5 -1k = S AL FE oK
PRI G B T OR B GRS e L R0 s B = SE MR B 28K 8%, 16
1 NKFAYGIRS T, HBEREREZX 2.05kgm2h!, HEEEN 106.7%.

Li 25 N\ FONE ik = A0 00 — Ak 5 UG 1 Ao & v 0 508 A s T e ) R S LAl 6 7 —
A =Yy BRI R8s, BT ERE =S RN m e e . AR =1
Pt 1 R A0 5 R T e L 2 RV S 7K BB 0 R B[R RURE, - Pl % R 7K B JIR D A R A8 R I
SRR KIRILRE 1. FEilth, =i B/ R A B/ R NGB G 78 k2%, 75 1 DKL
MBSTN, WKERUEN2.15kgm2h!, HEN 140.42%.

Zhao T5 NWRI 7L 8 5608 . SRIOUM eI . 0 3206 A DY 8 Ak — R oK Rk
KT —FhBA EHURGRIE 157K 53 28 R IE F A HUF P R 1) L 257 IR 28 K B FIR 2K R 7 o
Hr, RREBIG S B B = 4EAS B 245 25 44, T 2 3L 5 b b H B8 b S L I
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FRELTE PR IR S A RN 25, J 08 1R RENUPERE s 3950 i BUHE AR R S AL A
S0 AT DY S8 =R GNOK RO AT LA 7K 3 28 R B (W 38 DG IR s 72 1 R BHDG IR
W, HEKREREL 23 kgm2h!, BEAEN 90.7%.
1.2.4 FREMR

T AR DR LA S R R 4 P R o T 98 FA e B, A S 01420 S Ak A SR 3
TEPEIR A, BRAPKEILL S AW RO L. SENUR GV, BrEEpR R R
TR LI AR OR Y fE . H AL Sin s 7o MRS G BIBUR
A, IREHEFOR K Tl ot P FE R G E R[RI BIJE RS, MK 6 e R U 1 R A4
REo B BEE A0 K FEOC I PR e, R MR 25 00 . B B 5 M mT 4% 10 A
BN —Fh Tz A8 F PR bR .

Li 55 NWR| I J5 S8 A0 A S5 A AR 45 AR50 2% 1 B Ak i /30 [ S8 A A S8 0 ks, IF
W FAR R B 5 T CIRTEILIRACER, il & T BA Z L4 WM B A8 )5 S
SR/ R IR T VL 3 KBRS s 76 1 AN KPHIE T, 2 FLKER FIE & & 10% 130k
PERE AL, IR AR EREN 1.59 kg'm>h's

Wu 55 N\ ST o 78 BV AR 2R B A S50/ R LRI KB, Rk T —FhBA
3D HIESLAHT AN FROCHOKEIR W), A 5205 LIGEE A KB IR A A AE
KRR A ZAR S SR IAAR T FLIEAE 2 FLAKEE I 23 3R TH 5 5T B B &
A o 3X—hRE D e A BT 72 1 SRR 8] S 10 R BH 6 28 M i S 30 v B nl B R 28 K
PERE, 7€ 2D F & BBl 10 & 26 wt.% NaCl IE W SZH 1.70 F1 1.44 kg-m2-h! [I7R K
R,

Mnoyan %5 AW B — i 85 (AR A A BHE P , 385 1] 48 (0 e A s i 77 VAT
R EROEE, T FATATESN N TRIAT A SOBURL ) 2 FLEE R o DAVEPE IR R BRI e 4
EAE 1A KM, ZBAREZFEN 117 kgm > h!y EEMER FIR7E 4.7 wt% 8B 25T
fi)g, 78 1K R AR AR ERE T 8.5%, MHX4T 1.27 kgm2-h! /KK BFEM
85.66% [P FL AR

Ge % NPOLG Z BERR IR . R H AR QAR M T A s, R B

=R

RAFRIMROKPERE S BIRFPERE AR 2R ME e R PUER TR RE, eI R B =ik 21 98.4%,
FEAR IR DN 1 kW/m? FDERESRE T, RIERE RIE 74 °C, HRFAKERAIE 1.79
kgm2h!, NI R NERERN) 3.9 5. UEMNTRESECH 3.5 Wt%IH, %
B 100 5, ZKFHIL AN, ZRKER RN 1.68 kgm2h',
1.3 YRR SCARAE RN F R RV AR

AW AT IR R IR FLIRE SR OK K 5 T R A AR RS A5y, RIS A= 4 o tha s A2 I
SIS LR EER, T I ] B 5 L 200 A AT B AL BGER JE AL B RE ST D BT
RFAJEIHT, BAIE, s B T — KLY OGRS,

Zhu S5 NBSHEE S VIR AL N BEATERAL, & R RORFH e R A% . BRI
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&N BAT B ROE N B IR G AR KRS /L REA OB 93.5% A ERIRBAYE, JffE
PRI KA SR AL e AE 1 ASKBDEIUN T, KEIGER B 1.57 kgm2h!, 28K
# 85.9%; X TAFEMKI K (EOFFEKFBRIEAD  #0GE BIKFF & R FR
k.

0.0

N

€

=)}

=

0-1.0

s}

| =t

g .,

&) ——Only water \
w

g.z, ——Without PS foam
= {——With PS foam \

0 20 40 60 80
Time (min)

B 11 RIHAL S b 7R 0 R 2 05,

Fig. 1-1 Surface carbonized white radish evaporator and evaporation ratel>?],

Zhu F¢ NBSHf 2 1 — R B A QR S I AT RFEE iR 5 T8 A 22 JER K BH RE 7%
Ko TERRRALJE FIAE R R R B RERGR], BT 2 KA e 3k E, 2 dT
22 JNAFYE (R R ARSRAKPE RN 73 JE R FLAVOEIE R a2 8 17K i 3 J= SN St s ek
A RER, KALANGHEIE 2 18] 1) SR BERR L SO VI 22 N8 A ke 873, IF Bk #h
IIEZER AR, MR E M. JLAE 1 ASRBAGH R, 28R AN 1.42
kgm2h'. ZEREBEN 89.9%.

(a3

Loofah evaporator Loofah Sponge

B 1-2 FH 5 K FH REHE A A R 3 i ARG £ 22 T2 1561,

Fig. 1-2 Fresh and carbonized loofah used for solar desalination(>®l.

Li 55 NPT R R AL AR, H& 1 e 2 SURMBRAL KB RE 28 K s . R T
ANTRI B A R 2 AL B R 25 MR Dl A R, T S MR K BH 8 S T /K 28 K I 28 R R - AE
T ASKBDCRES T, 28K R HRSRRE (017 W-m™- K™D | & KR BER Y
(92.5%) « FRERE (49.5°C) MZARIFE (78%) -

5



LRUTRE R 2 A S

C-wood based solar steam generation

Ebsm?@ma%ﬁ@%mwwﬁﬁkmﬁﬁfﬂkm

Fig. 1-3 Carbonized wood based solar steam evaporation for seawater desalination and purification®”],
S NS SR T 38 5 fil (5 19 JR 2 28 6 D5 T A 1 RUZ A 5 R B e F 1 258 A
HH:H% ARG A R A o ﬁﬁfﬁﬁﬁm’*ﬁﬂﬁ’ﬁﬁ%@ﬁhﬁ% R, R
{£ 200-2500 nm {15 [l A AT SEELZT 96% 1 EIRI,  FRE L BEF O IRBEZR AR 75 AR
RS ATZ AT DO IR JE SR I RF S R R, IR IR R A RIS 2 B fE 1 K
TERURR S SR - o RS AT 28 K 2 B 28 R R SRR B 1.385 kgem > h ! R BRI B
81.9%:

Cut, washy
3

and bound

Polymégrized

polypyrrole coating
by sprgying

1-4 a) ZRAEME- AL AT 2K a3 1 s R AL b) R PH B 2RV Ao i B8,
Fig. 1-4 a) Schematic diagram for preparation of polypyrrole-sorghum straw evaporators. b) Schematic
illustration of solar steam generation!*%],

PPy

4 Y
T /}V- ri ]
£ Y ala
\\ T - e g
- v -
- o 2 L L ', .
;

] P FeCIJPyrrole
)

—-

Qe
pd ]
L

Pomelo

Pomelo peel

Bl 1-5 F T O6FROK BH BEMR AR HA) SR M et T e A vt B 1 3 s 0= 1590,
Fig. 1-5 Schematic illustration of the fabrication of polypyrrole-functionalized pomelo peel for
a photothermal solar absorber>*..

Zhang 55 NN 3L S0 58 G V)R B RARCRE B I S B &, DATRT R 50 4T (17 3
i AR H ARV AR eI AR A ds, R FHOE ISR 95%; fE 1 AR
FHOGIENF, Z8KHEH N 1.22 kgm 2 h!e KAl B AR R, BRI, AR B
BB B AR T K BT R R B ALE Y, i DOESL BRI L FEALn
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PEAL T BOG Aifea Al HI T SEDUR B RE SRS (K /K 28, IRk — 25 KB R Aah I 25 Br
HJ5 G -
1.4 EYIEARF I RHESCREE IR P RV IR

AT AR B — R, RIS PR AR SR R AR R A R
RIS, 5 B RUFRIEVIR B IE . 5 Bed SR s, BT LARU 1 N AR 1) 2E W R LR
FERERIEE S« AR VA EIELF . 5 Befi SO0 00, X457 7 2 AR B
AR AR, AEREAAZRPRHO SRR, fRIE IR SISO R R R 2 LS. Tk
T I 2 SRR I T ARG AR R AL, i T DASRAS 58 B BRI GRS, FE DG A 4
AT R REAT LKA B R

= Green immersion preparation process

By

Fe*-TA
B 1-6 DU =8/ 5 T BR @Jih TSk i 1 il % 20690,

Fig. 1-6 Fabrication process of tri-iron tetraoxide/tannic acid@eggplant aerogel!®3,

Zhu %5 NSHEG R PBA R T E, Hl& T —Fl 2 L35 G Fek
WA AR A = B/ B R 2 s P 4 2B ) o 4 €8 K B e 57 T 28 R # » FH TR RS i R0 /K ik
1o PUERAL = BR/ B T FR @t Tk et T AR g 4R 2 LB 1 L iz B RE e I R
IR B EREN, 7E 1 ARBHOGRUR T, K2R EZ (1.61 kg'm2-h™D) MZKK
#(87.10%) o DU =B/ T IR @A T B 1R AR Janus B2 A% S5 46 HA 78 W) — 4E %
KIETE, TR A R R B K ., D AR R R . Ak, BT ORALEE T Janus
TR RS, RIS e Sk FE Sk Pl S AR, ARBEIR  RE OR ¥ 1R (1 28 R R 3R
B AT S 1) 2R R

------------------------------------------

(@)

. Freeze drying Polymerization
........... > sessssmssssnnsp
Carbonization of pyrrole

Eggplant EC300 foam EC-PPy-MO foam |

T T T - - - BB dimeaty

o

~

___________________________________________________

-

(h) Pyrrole monomer Detailed process of pyrrole polymerization

\'
Q"} N Dlspersed in water . Sonication
+ a xecl, 6H,0

Methyl orange (MO) MO template

Washi ng
% Polypyrrole tube Polypyrrole/MO tube

.-------l-l----—-l--.—-—-w---Il----nl-“-w--—---w“m-“—-“-m-n-“——

1-7 a) AR/ SR/ SRS IR K & B 25 b) 75 736 B/ SR ML e/ FH B e Y A B b A7 7R SRt s
R g Fleel.
Fig. 1-7 a) The synthetic route of eggplant carbon/polypyrrole/methyl orange foam; b) detailed process of
tubular pyrrole polymerization on eggplant carbon/polypyrrole/methyl orange foam!®®,

Kong %5 N SSIR ) B S ABASARAE A 490 o i1 B IR 38 5 A 2 e A S A AR St et

B 1 TR/ SR TR B R EIR A R A o 1T RO AR BRI 25 110 SRR s 1439 3 28
7

s
*-.-------..—




B N YN =L VA5
AR ) J5 T AR R 23 R TR S5 4 T B/ SR g/ R R R A A i DA 3 B P R T
RTEIRIRRE ST (~91%) 5 AT B/ SR ML s/ F SRV A B T e e KR, LB = )
AR PR M RA RGN £E T ASKFEDGHRETR, AR/ 2R ik s/ F LR ik 2%
RAFPAEKEFL) 1.8 kgm2-h'y [FI, ZKK&ALLE NaCl #1204 7 wt. % IR - Ik
R R BEASEYG, A KIRERE T 15 wt.%E, S HIRE 2 hehla; S8,
TRIFALE 25 wt.%2h 7K B 1T/ Stk g/ R e 2K R 28 T DU 2R 28K 72 h, HA AR
IEIER R, REEEREA[iA~2.8 kg m2h!, XAZKEN 3D i 15r/ T/ FH LI
RZE RIS AR T T DUE BRI A G 22 3 e MG, AT A 2 LB R 835, 1 4h 8 14
ZE ORI U2 5 7 B/ SR M gt/ FR S ABVRAR I 28 R TR
1.5 R XHEERNRSCEF =
1.5.1 RREXWMEERNS

BT UL EgER, AR =B RN AA LT LA

(1) BHTIRA BRI H 8 S MERERAL . T ALEE . A5 T LT ZHE T
EC AUBER . I Bl 2E L ¥ 15 1 JRAL R S48 | PPy@eggplant “UHER - i SEM.
A5IR. FTIR. XRD. XPS. EDS. Raman. BET 253 1E J7 %70 Hr i Fonhi 1 38 B (1)
WOMTES . SMREIE. SR FLERE . WOBREESEYERE, FEXTIRSEERE #HOKZE K
PEfE S B KA PP REREAT RAE 73 AT

(2) EC RBERRBHBE G HOKZE K MERERI 78 . R A AFBRAL IR EE EC B I 7K 25
R, DAAl KR TSR 28 A X I, i s i A IR 1) EC RUBERR . R A
BARBRACIRLEE [ BC S, RITRBER R FERK 28 R M RE IR so e, S LR . Xt
AN TEJAR FE (1) 36 7K 3R AT K 28 R S 3 FR M i R 1, BLAr Al EC AR IR 7K 28 K R 2= A
EhYERE . LSRR BRI EUEBAUIR 7T EC B PRI /K AL S 1t REAN PRI ]
kR, ZEE DL EUPRAL, fEt BEC UK I S PiEi L.

(3)PPy@eggplant S5t 6 K 28 KA REII 72 - IR FLAN ] PPy &5 1) PPy@eggplant
RBEIAT K ZE R R, DAAKZE R R R TR, 1 AL PPy LL#I ) PPy@eggplant
SEEE . FIFEAR PPy & B 1) PPy@eggplant “T&efl, R0 BRI E B X 7K 78 R P BB
W, WERMEE. B ERLLEIE PPy@eggplant < &tk FH T A [l Gl i 1Y 25 K 52
55, DABEFT & QR KIS 28 O % . TR AL EL 1 1) PPy@eggplant <K H AN [F]
HERETHRNZAERSEE, UMASESES T /RERIZERER . R sl m
PPy@eggplant &K H T & H EEE S 7RG BE K2R 55, Dot 1 h [
I 7K 28 O 2 B 45 R - iR /Bl A W Bt e o [RIFE -, BF FE R A LU A9 ) PPy@eggplant
BT H B AR B T IR R K 16 K 28 R S L A Bh A TR B 21 B« 25
PLERF TN ZE, AT T PPy@eggplant S5t [F] ) 7K 26 RN 28 4 Jg 5 -7 W P ATLEER o
1.5.2 RS EEUFI=

AT 2B T FA AR B S LR, REAA ROt SORRHOG, R R 47
RIZKBER . @I Rl T2 JRAL SR A il & AL T, AT AR 5id T K
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AP IR o AR T RF 8 5 8 Ak -

(D) EE AL AR T BT, ML BRK k. Pt
IKFIER R SRR EC B JFai S AUE L ER T RIS IR g 2R, it 1 K=t
LB, Dyt R ARV SRR A i S LA KR A B SR 1 — g SR R 1 B Al

(2) AL AR TR ARG, I E LB R . HSRK R (R
RE. JeHOKE LI A E &R B TR PPy@eggplant K&K . RARMESHT T HY
A REAN G K 28 e 1 ) B < Jo 1 5 IR BT PR A, D9 PR e AR B U Ay i I AR 7K 7%
R R R 28 R A A F o (1 L S 43— R AR B AN 4 i 3
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F 2T MmTESIMRRAERMNNGE

2.1 51

TR EEBAYER . LA ER MR B, B RIR IR TR ) AL R 45 4 A
F B IR LT4E, RUEFIVUPERE . AP AT B A A A ST AP Bonh T2 2 AL
PRI RS IRE R SILBR RN Z U, IB45E T AR R A, 7T [%
FEEAN R A LR BE, DS R -2 2 FLAM RO IZR R A8 IR 8 S B FH B 5E 1 264l
VR ALt RL, KRR, 8 280, RRelullae ), KRR,
SRR J7, IR RERPBHAE A HIK 2R, o — Fh AR I AL 4 68691 Btk
% (PPy) s&—Fii WIS HILPIRGY, RAMNRPDREEREE, ST, G/
Mg, RILH R 80, 5 OGRS E 1w LSS ' R W SE BB RS v 4%, {4
H RN IE (P e AAFE A R 0SS T01, jb Ak, PPy B & BT I AEWIAR 5 1 A 1A ke
HH 7R, B ae IR Z 0450, THTEEE S 1 R,

Rl AZIEEORACE . AR5 ki AL RS T2 T A1 2B,
FEXP AR RE AT RAE . FENRFH: (1) AiFix (Eggplant carbon, EC) &R A4 i
MHAERERAE . WL BB . AR TR AL T2 %152 EC RBHIK. B, X EC
REERIESN . GRREIE . TETRYERE . FLBRAR . Ot tERe. SRS K=& Bl RMERE .
FUAMAERESEVERERIAT RAE . e, A SRS % A2 R R E R AT K PHRE LI K 25
KYEREMER . (2) HhF/EMg (Polypyrrole-modified natural eggplant, PPy@eggplant)
BEABR M E LRI, B AT RO R G 6 %15 2
PPy@eggplant S5t . % PPy@eggplant S TESN . S5 M4FAE . THIRHERE. FLERZ.
OGP RE . AKAERIYERE . EEE B TR, EREIATRIAE. &5, AR
= H I 28 K2R E KRG HAT PPy@eggplant Sk /K 28 KPR BRI .
2.2 MFIRSERAIE R EMR A
221 KEMEFZG R

JFORRI T CERMBERG N WL H M, &AL (NaCl, AR, 99.5%) . F/K&R
45 (CaCl, AR, 96.0%) SALEF (KCl, AR, 99.5%) W H i E Figprhr T A bRk
B BRAF, ZAMH (NaOH, AR) W HHE FifgE 24075 A R A F, oK
B35t (MgSOs, 99%, mental basis, 120.37 (MW)) [ o [ b ok AR AR A
Al, JEPELL 3BSN I H LAt THRAR], XEF/KBLm=E S, raamik
AT
2.2.2 EC SRR HIHI&

W 2-1, EC RBEIRIHI & T 282k M1 HERIAC B K2 1 11 U) 2
910 em UL BRIV, F 1 g/L NaOH /KIEHRIRIEALEE Y v 4 h A4, BEfEH A3 1K
AL AU =k, 8K 15 mine @R RS ER G R ab B A U0 AR
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0 NN 2 TR R TAT 'S
—18 °CLA N HIVKAE h AT TR AL FE 12 h LA E, SRJGAE-35 °CLL N RV VR T I#AL idkAT v
HTE 48 h DAL, DAl TS AR . GEC SER T % K E e RN 15
B P i, R No ST, BL 2 °C/min FHE % 200 °CH{RIE 75 min 32
AT TURsAL B8 S5 LA 5 °C/min [ 22 FHE B AN A IR (550 650 #1750 °C), £ 90 min.
AR e, A EER, B0, Rl a4 8 EC-550. EC-650 F1 EC-750, %A
EEASRH.

. - Alkali prétretment Freeze-rying Carboniation

B 2-1 EC il & T ZIH 2k,
Fig. 2-1 The preparation process route of the EC.

223 MR S RIER A
2231 HEBETFREMBEMNXF X FEkaeidnit

W7 kS S (FESEM, Hitachi S4800, HAY) WEFT T EC SEEKRA
AR5 B% T IO 4540 5 T SRRIE, W E M RN 10 kV, HFCN 7mA. @it X 54
ke R HUE{X (EDS, CIQTEK SEM3200, F1[E) W5 T EC AR I JC R i »
%% mapping £ B
2232 BEREMLIIMNEIENKF X Sk FaeiEnix

I L B AR e 4T 4 (FTIR, Thermo Scientific Nicolet 6700, £[E) W45t 1 EC
BRI A AN E fe A, B RN 500-4000 e, A HER N 32 571
R X B T AEE (XPS, Thermo Fisher ESCALAB 250 Xi, £E) Wi5 T EC <
BRI RE A, B TAEHE 12KV, T2 6 mA; 2@ N 150 eV,
K 1eV; FiERRIERE N 50eV, FK 0.1eV.
2.2.3.3 X ST HMK AR S S iE NI

i X BHERATHAY (XRD, Rigaku Smartlab SE, HA) 57 | BEC AR LSS
A4k, SR 20 4, MHEEA OAREE, R KTE R 5-90°, FE Y 2°/min.
F 72 634 (Raman, Horiba LabRAM HR Evolution, HZA) X} EC &R A
W REEAT T 08, WE MBI, PO B KRN 532 em™, REEH
250-4000 cm™!, Z/biEE 3 AN SALE
2.2.3.4 FREEE M EEMNK

KA A ESEE (SDC-200S, 7R, HED M 7 EC B IME A /KA,
VB 2 pul, FRAFETIE] 15s, FI R AR BC 2% (1) s A LA 2R Fe A e A UG 0 i
ADHEAAII, BEERIIE 8-10 A E, HUEflA P IERAE EC SBRIEIR M.
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223.5 SFHRAEBM

I HCE B M (Hot Disk TPS2500S, Hi i) 4Rl S# R EOMIR, 13 &M 5
Yy, MHAIR L A 25 °C, FFNMEE ACFATINA 3 o, TS A
2.2.3.6 FLERZMIK

=K B RA TR GRERE 0.0001 g) 43 5IE EC SRR IIK RN (&
FERAEAR) FIFESIRIKET G IR & . EC B IILBRR (o) M e i R FLI AR
R i SRR et BRI, AL T A L R s,

_A8 (3£ 2-1)

Hrp, AM AR EIKE () , pKIERE (1gem™) , VAFEMIRHK
JE AR (em?) .
2.2.3.7 SR MK

§ F UV-Vis-NIR J: 4% (PerkinElmer, Lambda 950, 3£[E) 7£ 2500 ~ 200 nm & [
W HEAT I &, W B BUR FIRE 9 2 nm, 15 204 [FIRE i 1R SORHG S AZE  D i , #l4lE A=1-R-T
RO, R BLS 2 20t S A R S s o L3

2500
_mo QL= O O 225
200 ( )

Hr RARSR, T HELE,
2.2.3.8 EMEENIR

R 15 R AL (PT-1176SOG, | ARERKENFRHEARAFD HEATFE R4S
SRR, NARREN 60%, BEMERPATIR =K, BCFSMEE R 4E. At
¥R 300 g FIEEAE-FAT I EAE BEC B LT b, 24 h J5, MEH L JIRBIGT B
RN It — 24 EC BRI T AL e 2 FIRuF HARE BE . iR R B MERe
2.2.3.9 IKt&RHEE SR

Hl4% T KxBEXEZ19 0.7 cm % 0.4 cm x 11.0 cm ) EC BRI E AKAL S BE 11 ¥
EC R LB M a2 G b, RN E — A A E/KER MR, It
BT AMaz b, 85, Qs e, B2 EC ABREMBIAER, WEHid
SR LT RV Y T BT ) PR HE RS T B s
2.2.3.10 RE BRI

¥ 3 g SALEART 0.1 g VETELL 3BSN IR, WEFRIEE MK T . F)fE, BHBA
50 CCHIMEAR 1, BEEITE, HESEH. HERENREESJIRBERERAS, ERaim
(R 3RV . ARG, FRMAEEL 0.05 ml i ML (3hVATR, WESH 3.5 wt.%3h
BRI 2 KB BC SRR R T - bl J5 F BT s I A0 35 35 R B0 1Bl o 7
2.2.3.11 RPAgEZA L 2R MEREMIR

T I S E A OKBH BEYE #UK 78 R R G0 25% B RRE i 1 28 R R, an i 2-2 i,
ZARGHERGIE (PL-XQ500W, HEILED) | Ll R F (FX-3000i, HAD,
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B N YN =L VA5
FEAHL (DESKTOP, Hi[EE) | LAMARURA (C5, EED |« BARKE (LR=EH
#D FeThER (NBET-RC22, HEAbE) 4. Ho: KPHAERBLGIR T F N br ik
AM 1.5G Yl E s 7 KT AE AR T RSP R 0.01 g, A TRREZE R IKIIHR
IR PEANH T RME R BT RV R, SRR RCRERK R ER L LM RIE
ICHTC RS RmIRE, 40, 1, 5, 10, 20, 30, 40, 50, 60 min it —k; &K
FeEY, EREMFRMZERNT L, AT R MR 2 RO IR SR, LD
MEPURBIHEE K ST TR Re e, A eRdin, MR E] 1 AN KR
JCH AT o A% A SN A A | PR BT IR FE AR AT, ATy 25 £ 2 °CHI 35 + 3%,
FEAFER DT 3 AR IR, BT E MO R 41E

l

raERR
THEAL % SATIEHIAE

I N

Y

FETHERIT LI IMRIR

B 2-2 S S H AR RE K 28 A R R L

Fig. 2-2 Laboratory home-made solar water evaporation device diagram.
KPR T K ZE R ER (v, kgm>h™) FiHE AR R

=— (# 2-3)
Hob, mot5 m HRINEEERTEORR (kg) , S HHFBIZERTH (md),
¢ HARIE (h)
KEHBEIAAKZE BRI Gp BT A S F s,

=— (0 2-4)

Hom NZERRHER (kgm>h™") , by N EC SEBRIIGE (JgD) , g NKHEHE
IR E R (1 kWm?2) o EC SEHRIMEMZE K IGEZ)I N 1958.0 )¢ (58 3 % 3.3.2 3
TR .

(1) FRRZE RGN

S AECE 3.5% 10%. 15%-< 20%- 25 wt.%[1] NaCl &7, ¥ EC Sk i E fE 4l
IKAIAS [ BE NaCl ¥R, 38 (T UK BH G T /K28 R 5L, sk HOBHoUKZ&
RIEE, IR HORBH BB ROK 28 K AL
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(2) PR AR E PR

¥ EC [BERIEAE 3.5% 15%-. 25 wt.% NaCl i KM, i h SRR OEER
ORI R FA)Z, 430147 10 h KRR E I, 10k 28 R F8 HhoK 288 i B4
NI

(3) WFARIRALAE REN X

7E 500 mL £ 7K 13.8 g NaCl. 2.8 g MgSO4. 0.45 g KC1 A1 0.55 g CaCly,
PUFEVA MR 2 h, T IS0 K . SR A FUBHR & 45 B TR R G5 (Agilent 7850 4!
ICP-MS, ZEED BMZKATE Na's Mg?'s K. Ca?"ikJE.

(4) AR

RSB AR, TR GRETHET KRR SZL, K5 EC K
BRI TUEAE 20% NaCl ¥R M, H3HT 10 h FOERERRNNL, DA R K& R
JR AR R A
224 FYEREENGHE

EWZ F BT RGE K, 2 LA BRI ZE R KU, N TS5 EC BRI
SERERSG, AERE ST PSS, RIEAHFE RS R ERAN (Un) » BEET
KIMANBIFARE FR LA (BA% 60 mm, & 12mm) , K EC KB E EH P —4
BRI . FIFS BN 0.0001 g RSP, FER% 1 h Ml — X AN SR I i 484k, FFit
SR HHRHE IV PR 28 R 8 o i RE FTVRELOT I B2 70 5 I E 25 + 2 °CH 35 + 3%, EC B 155
ARG (Eeq) LA BA R S5 20Ah 5

= 0 0= (0 2-5)
Forp Eo R mo 23 BIRLEKIZ R I (2256 1-g7)) FFEZELL, me it BEC 2K REHI
Ji AR .
225 BRERRSGIERIES
FEDMESCHRIT ST R 2t L, FHERD5RE 20 T2 AL B ARSI IR U 5%
MEMLL, 2B BHGRE ARSI 2 B . 2B, MHEE
ERSLBIETE L AL 7 B AR IR A LR, (BRI 11447 A R . 240
IR IISLER RN FORF AT AR Bk, SRR B BESE st I I B AN E A,
LA BN AR B T FLAE R TP B k. FRATRE T — MR AL
18 Rop RAIREBAE 11 WA, HZANBGIHRBME I LS N:
=2 (5 2-6)
BB RSN BRI E T AR, TG IATY E . Bl TR
JE 15K

= e p— (£ 2-71)

FERVES-E XA s, WA R R, B 5 R AN AT L
2 o Fries!V4 NAESE 240 s B KT 0.1 £ T FERT, 2025 18 F 5 0 RRG 1 7
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HAN IR -

2 :82+ (5 2-8)
RIGH Ry (0B Ry AR (27 B (2-8) ORI, 452
2 = + (£ 2-9
T 2 FURPRE OR3Pk K Tk A, B —— . MK S E
g, B i—=
HAEWHN 2=

=/i——;~ (£ 2-10)

Ho h N8, ARIEE, o AFEAOKERMKS (0.072N-m™) , 0 A
KA, K NZAMBNIEER, 1 KR (2.98x107 Pass) , @ NILER, Ry
NEBIAUAE, ¢ IR ). EC “UBEBAR B 1 T B4 R LR 2-1,

& 2-1 EC TR E S AL
Table 2-1 Permeability of the fitted EC aerogel.

Length Width Hight t R K
em) (em) (m) (m) (5 0 Ko OCH
EC-550 0.7 0.4 10.5 6 9.3 0° 1.151x1073 93.27 4.00x107
EC-650 0.7 0.4 11.5 6 8.0 0° 1.181x1073 97.99 431%x107°
EC-750 0.7 0.4 12.3 6 102 0° 0.812x1073 92.17 2.79%x107¢

2.2.6 BUEEN

f# H} COMSOL Multiphysics #£F (5.6 i) 40, 7 K BHBEHF K% AL H EC-650 &L
AL, TKAE . FEREKE S AER B34 o EC-650 kI 45 46 v LT ALK Ay 22 55 v
A MR 2544, BRI AT DA — 4R R B HION BN B AT 20 BT o
(1) EC-650 e H B KA Ha AR 7K e 77 1%) COMSOL #8541

BT @ SR AR FUR IRARTE Z A LA sl . B 2 fLA I FLBR o v eSS, 2
AR FEATE A 25 il 51 AR i B 2, S EC-650 B IR Hhiffifnis I Ra R, EC X
T P S () R L ) 28 A0 22 F L3R T8 Hh (1) 7K AR A DR RS 3 0 [ AR R AR « 25 RS 31 B 20
TEXT KPR, EC-650 HI/KAESANA XS 7K 77 RT LA LR 2 20 -

Sample

o= [ + ]+ (#{ 2-1D
= (C +C )) (X 2-13)

NFp EFESE, ueikERE, pef/KES, 12 _efskeaE, KemdEm
sk, FRe/KRIES, we/KRRE, T2k,
(2) EC-650 &t H H4% #4 1) COMSOL #i4t)

5 J8 B B 2018 TE K LR DL A ML AR 22 T AR I TE R, BC AR % AV
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s, O T e AT
LA [ A AL AN GG AP B 2y, [ A A AT DU BAR D7 R R i -
+ - = + (X 2-1
=— (X 2-15

- (X 2-16)

NpREE, CRIERNAE, v RHERE, TRLEMNIRE, 2% FRiE
&, Q WERITEREBIM AR, Qea 2 AR JE AN 44 o B IAGRE RN, & 2R (2
IGRER R EANTKE) , ot K RE S22 - Piola-Kirchhoff N /75K

EC Bt AR AL B T Dl b AUk -

+ - = + + (= 2-17)
=— ({0 2-18)
- (K 2-19)

= ( / + ) (X 2-20)
= : u (0 221D

X Qp 7 B SRR T, UL AR i RN #7280 R IR B, Qv /2t
IR RERL, ap RAEIK R o2 RiPER T 7k E
(3) EC-650 “S#EI 11 25 B2 4 A1 i) COMSOL #5241
N TR ER B TR EC-650 B A 0 At A4 HH I ORI E 3 1T WL 8 S A %
OISR IR AT, AR T EC-650 B I P B AL B FE, AT DL R o H
Y

+ - = (0 2-22)
=— (0 2-23)
X M TR E R EN R EEE, v 2RETERERE, o aWirK
FE, R RV R IR FRIET, Dy ¥ 8URE . N7 KA ) ik FE 158 4 3000 mM (15
wt.%) o
2.3 mF/RWEE & SERMMEREMNRFE
231 KEMEFZ R
JERIAH T (28 B A0 K Al ) M 24 b8 T I S IR (Py, 99%) « To /K & Ak 8k (FeCls-6H20,
>99.9%) « ZFF# B (RhB, AR) . WHAEIEE (MB, >70%) . HEE (MO, 96%) .
NI FRUETA TR (Cr®*, 1000 pg/mL in HoO) 438 AT (Ni2, 1 mg/mL, 0.005%
HNO3) . B e RVEMRRAEYI R (Cu?t, 500 ug/mL, 1% HNOs) . EESERAHFRUETE R
(K2Cr207, 1/24 mol/L (0.25N)) ¥ [ o [H EifgRay 4 T AR A R AR, S8 AL
(NaOH, AR) . /N/KABERE (NiSOs+6H0, AR) . Ti/KAHERH (CuSOs5H0,
AR) g EE R EGE B FAAE R AR, £ F/KELEEFKRGE BRI
WHRAF, HED Hl%.
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G TR Rt A8
2.3.2 PPy@eggplant S EEER HOHI &%

Eggplant PPy@eggplant
Raw ?gplant

Freeze-drying In situ polymerization

2-3 PPy@eggplant S EEIR 1l 2 T 2 % £L.
Fig. 2-3 The preparation process route of PPy@eggplant acrogel.

i 2-3 fios, PPy@eggplant TR [ & T2 B2 Onli T EARDbHE: K25 %
ATV A, IR N 1 g/L i) NaOH /KIEWURIE 4 h, BiJE, HY A HEE 1K
FEFEIEYE 30 min, PLEFRZ R NaOH 5Ril . @73 EEH i) 45 038 )5 n 1
W AEVKFE TG, ARG N R TR AT AR T8, BRI TR . R,
SRRk BB AR R 240 B, 15 30 B 9 B G A TR (FE AR
@PPy@eggplant T EEL IH] % KA [F Py Fig A (0.01. 0.05. 0.1, 0.15g) MIAZE] 40
mL E & 7K, BiFE 10 min, KSR ST URRIE S . BEJG, KAAHN B & ) FeCls
(Py:FeCl3 JJiE LR 1:2) T 10 mL ZEF/KH, 5l ir fmtme s &, Bk
W1 h BEATIRAL IR G o B 25 1 528 R 25 3 1 /KBl 2~3 IR, 153 8IIANR] PPy &
= 1) AR 43 3 BN PPy@eggplant-0.01 . PPy@eggplant-0.05 . PPy@eggplant-0.1 «
PPy@eggplant-0.15.

233 MR S RIER &
2331 B TFEMENXF 3D 8RB MFENK

HE 2.2.3.1 BT BT PPy@eggplant S AN F D R SR AT 70 A
H 3D BRI R BT (VHXS600E, HA) W5 PPy@eggplant BRI = 4EL5 M TE S o
2332 EEMLIMNEIENKA X S4B FaeiEiit

Pl 2.2.3.2 (74T
2.3.3.3 X S ATEIME AT X L aEig K

AT 2.2.3.3 X SHRATHEGN E PPy@eggplant b 45 M9 484k, . BT X Sk fe &
BHE . (EDS, Xplore30, H[E4-E) , &+ mapping 21315 PPy@eggplant < #
JRR M TCER 73
23.3.4 REEZMEENR

iR 2.2.3.4 (7703047 I
23.3.5 SRR

8 2.2.3.5 77047 I
2.3.3.6 FLERZRMK

iR 2.2.3.6 M T71E47 I
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2.3.3.7 WRSEE MR

P8 2.2.3.7 72T
2.3.3.8 AEFMEEMIR

WIS T TREREAL (PT-1176SOG, | RERKENERHEARAFD X7k
F1 PPy@eggplant & HAT S A EREMNR, R BN 80%, FEAFEM AT =K,
BOPSMEAE AR A . BEAh, KRN 200 g (IRERS P47 iU/E PPy@eggplant 4t i %
., 24h )5, WMEHE BT ERRE. It 5% PPy@eggplant <5k il T
TEHITERE R A e 2 FIGTE RS B TR RE. &5, KA m, Eid 2 ket
JE A, PPy@eggplant &t , WEEHAE/KF B HIREIZEE ST,
2.3.3.9 kf&EiEe S

%18 2.2.3.9 ML T, H ' PPy@eggplant SR K x 5t x5 2174 0.7 cmx0.3
cm*10.5 cm.
2.3.3.10 tbFREFRMIK

K4 8 sl R 1 A LB EE 2 #14% (Quantachrome Autosorb 1Q, Z£[E) , PAESN
WP, BRASUTE] 8 h, 3RS PPy@eggplant AL W B 28R 28 . FIIFH BET v2: i AH X
J£ 77 P/Po=0.99 B} N Wt E1H 5 2 L%, HiEid Barrett-Joyner-Halenda (BJH) J77kit
TR AT 3T
2.3.3.11 RPAgEZA L 2 MEREMIR

PR 2.2.3.11 B 54T PPy@eggplant B HOK 26 & 1 REIINR .

(1) 27Kz KA RE

H 2 AR B R . AS[R] JEFE ) PPy@eggplant “REIE K H B A 4l K iR R T
T I AT AR FH G AT 28 R SE8S, sk HOGROKZE RO E, FFHRRFHRE LUK & K
AL

(2) JRKZR MEREHA

¥ PPy@eggplant “T#E 73 T E AE MO ¥R (50 mg- L) - MB ¥ (50 mg-L™1).
RhB ¥R (50 mg' LD & E&JEE T 17K (K2Cr207 50 mg- L, NiSO46H20 50 mg-L 7,
A CuSO04-5H20 50 mg-L ™D 55 A KoCraO7 B MO BekHE 7K (50 mg L) K # 47 K FH
TGRSR, R HGHOKZR IR, IR R R ROK 2 KRR .

(3) HEJEE T HERENNR

Bo il & Cr' (50 mg/L) « Cu** (50 mg/L) . NiZt (50 mg/L) KW, WiEZRKiE
KPR E . ELARWEFEKE, WHAZ KT Cro, Cu?ts NZBTIREE, JF5
[ B bRt EAT LLEL
23.3.12 EEETFWHIEMI

A58 P RELJERORE & S5 B A R B TE A (ICPE-9000, H A4S i) I i W & ik T
¥ PPy@eggplant S & 73 B AEWIAE IR BEY N 50 mg/L FIEEBS T (Cr%) | #iE T
(Cu?™) | BT (N¥) B B, BT KRB T TG, Bk ae ta iR 4
P (25°C, 240 r/min) BEATBHASWL P SLIG o ANE I RE 8% AT 5 SR AT 5256 . R A
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PR 22 Q0T 5 7 (R PR %

=0 (3% 2-24)

Her, CoNVIETERGRE (mg/L) , GO 1 h BHEBRIRE (mg/L)
2.3.3.13 EEEFIAFNRHE M

A8 B RRE & 45 B8 TR R S OBIEAY, ¥ PPy@eggplant “SBERG 2> 71l 43 TR B AE I UG
WY N 50.0 mg/L AR ES T (Cr¢D) « fE 7 (Cu?) BT (Ni2D B, BT
RPHBEALES AT I, RGP a fE M HE (25 °C, 240 v/min) AT IR 525G,
PR B AT . A SRS AT RSN FATSE8 . AU T A HHESEE T
L RV B 5«

=2 1 (X 2-25)

Horb, Vo R Vi 23 AR B A S VAR ER (mLD 5 po Fllps 53 79 2 =W Bt 117 )5
WK EE (mg/mL) , ma ATRERMEE (g .
234 KEEHFIEPESH IRFESHEEMEITH

X H Stefan-Boltzmann E#PFMY T PPy@eggplant &8 (PPy@eggplant-0.1) X%
IR K

= (3- 1) (X 2-26)
FHAER0A #1  3EPEAS T PPy@eggplant %) 2= S A X i4i 2 «
= (2= 1) (X 2-27)
PPy@eggplant "t BER K 4L S T
__8 (3% 2-28)

e NEEMBIRSH (0.13), ¢ A~ Stefan-Boltzmann % (5.67x108 W-m 2-K™),
T> N PPy@eggplant-0.1 F WG E (35.5°C) , T/ N PPy@eggplant-0.1 & [ J& Fil 7= A= 1
IR (33.9 °C), h NS AR AE (S W-m 2K ™), C HKIILLIEE (4.2 J/g-°C),
n NKIIRE (70g) , AT A 70 g /KFE 3600 s NTHERIIRE (0.7°C) , ¢ ALK
JEGIRIEHE] (3600s) , 4470 g KA IM (5.3066 cm™) .
23.5 k. BEHTHERRENITG

N T BE PPy@eggplant AR AL BEGURLEE KNS, 32 ZLEWBHER, 32 R A
o0 AR R BHYC A TG G 264 R AT e oK 28 Rk SE8s, Fal &b 2 30 min A1 60 min 5 1)
RhB ¥R (WIGHHREE N 50 mg/L) WG REE . N TATSE R EA 5 3%, /£ 30 min J5 %
WMEREE 15 mg/L, 60 min J5FiFEE 10 mg/L, FMALFE 5 F RhB 3B
2.4 REING

AT IR R A& T P TR 2 LA R
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GBI, FEEAT T ERERAE, H LRI

(1) L HAE R AR il T2 BC ALK i w Al 1 hst 22,
i T2 PHRHEFE DI % EC &I . EC B % R 1 B R FasE A =gt
Rk, BERE MR EE E K P AR TS K

(2) @ HRAL B . ¥ R EAN IR AL 5 B R ) ) %% PPy@eggplant & & SR
PPy@eggplant “S &t EL A& L7 1 1 HERE R AR B B RE F7, flik T MRLIA7AE . 8 Al
SEBR N )RR, BENS M < B T IR K TR AR K, RN LB E R T .
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SRR LR
FEI3E SMEMTFRSEREHRKE

2 M RERT 5T

3.1 518

Bt Tl A AN T A O PRI A J ¥k /K B R R A L By 4 THE S A B kiR 2 — U781,
EEXTIX—HhER, SR AR A B EOR B R T = AR ISR, BEE R ZETRT Z N7
01, Z RN ZEB, ZRRE 281002, FyB T BIGE, IR LEROR BAR AR A I AR IS
Ky R THRE A ARSI BRURTEFE I FIOR 1] B3 BR ) & & . 1 AKPHBE
FeHOIK KRG8 LA S H e R R A R 3 AR IR 55 1 S S0 A T 4% 52 915
FOKARMEREER S, BB, bk IRk, BIRZERE . TFR
AARRFRMETN, CEIT AT TR SR, K2 BOA F 7L 3 B R AR SR
K, AN R TR K FIKIAZE K R G 2R 2Kk (10 ~20 wt.%) o 7ESEPRZE KT,
AR A EAIZERZE N AR R — AN ERIIPRAR, AR T S A S K,
NERBRARZE R RS, FFn] REAE 248 g1, DRI A 80 B ER IR T v A8 Ak B vy 1
FEHE KB R,

VAR, RIRAEVIA R Z AR S . AR A ] g ok 52 3 A
FAEWRE. EAEENRE, BA KR L FLIEIE S0 LD 5 AR AT DLFE 550 K I B4
73, TP R KA AT SR 7K B AEee-S7); ) A I e [ A e, EH AR A SR R A A 5 o
RO B AR S RIPUERAE f1. B, Zeng &5 NSLEHESE J PR FE0BRAL, HEEUMR
FE FIRRL T =4 705450, FEROUREE FTER 1 2L, 15 3.5 wt.%sh 7KK i [A] 2%
KRR, ARHES T REEBAIE T A SBTTE. [FFE, Sun A& T —
it B P BRI ) 22 2 S5 M I = 4B A ROKS 28R AR, 76 1/ KBHJE IR T, 23 T 4016
kgm2h™ IZE AR, A R SRR 7 R UTAR IR . X SER S SRR T AR T AR K AR
SEA T SRR S Bl M RE RO T AT o BRI, BN R R A R AR R AE YIRS K
AR IE AR AL, 7 R R A T IS AT B AP 28 % A R SR AL 75 B — T AT

Kk, ARZAEAT— WA @A TR (Eggplant carbon, EC) St 3Lt I,
SFHAMEREHEAT RAE, AR PUKZE R MR WPIEMEHATI . TEAREG: (D &
FAFBRAEE . AN FE X BC SEEIR /K78 RIEZF R, AAiK 78 R E st R,
i S AL IR BE - MOBHE RN BC Sk . (20 Mgty BC St 20 5%t 3.5%-
10%- 15%- 20%-. 25 wt.%[*) NaCl IS T 2K 555, B 7T i EC &ERT #h/K 28 &
HERMPLERAE ). (3 WAL mPUEhTEGE: Pl gt POk BRI RE 7L . IRFEZ AL
MBI B E 123 BN BRSNS S B T R, BN i B - (R 200 7 FE . (A e
PO FLRIE EC B N IIK R A /KA $h o0 Ao (4) FET-SEEG RIS 7T &5
R, WA EC RBEALE 3k K 28 R FE Hp T AR AL

21



LRUTRRE R L 2 A

32 BERE 7
3.2.1 5. GERM S
K 3-1 NANEBAGIRE T B EC <A SEM K. Wi 3-1b fizr, EC-650 <&t
HAFE A BB, 2R, A MmTE 042 ~2.47 mm, P34
£ 1.18 £ 0.40 mm (& 3-3b) , XEEFLI AT AR 7K 73 b 78 P28 705 )il TE, R
FEOGAER B P S S SRS, A R Tl sk 2 R A 100, AR BEAR G 1 A e Bl AL FE A
AR ZE R MERE, RSG5 R BE 2 ) EC-650 "B IR DO HOK 28 A R i, Ak 32 3
DL EC-650 SR AT AT &, H#AT — RINRAEFRLI .

5
{
1
1
{
1
I
{
{
I
I
I
1
1
1
I
I
1
I
1
I

3-1 AEBALIEE R EC B SEM A a) EC-550; b) EC-650; ¢) EC-750.
Fig. 3-1 SEM images of EC aerogel at different carbonization temperatures: a) EC-550; b) EC-650; ¢)
EC-750.

3-2 EC-650 UL B AL Z LR E .
Fig. 3-2 Optical images of EC-650 aerogel standing on a flower.

b c
25 25 25
= — =
& 20 22 20 =20
[) ;’ o8
8154 o15{ £ 154
@ = &
© 104 8104 210
[} = [o)
o 3 o
54 o 5] 5
0- ol— . L | ] 04
04 08 12 16 20 04 08 12 18 20 24 02 04 06 08 10 12 14 16
Hole diameter (mm) Hole diameter (mm) Hole diameter (mm)

3-3 AFEBRALIREZ T EC B fLAE 70 i : a) EC-550; b) EC-650; ¢) EC-750.
Fig. 3-3 Distribution of pore diameters of EC aerogel with different carbonization temperatures: a) EC-550;
b) EC-650; b) EC-750.
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H &l 3-2 A7 L, EC-650 S BEAR nT AR E Mt B AR EEIE LS 2 b, Wi &t il 5
(RS R EL AT SRR P 235 P8 AN i O FLBR R, SEM ERAIESE 1 EC BRI A 1o 1 22 FL&5
(B 3-1) o teAh, WK 3-4a fis, =Fh EC KB FLBR R ST 90%, HF EC-650
SEERLR R s, N 97.8%, L RIAKT EC-550 B RGIR I A TR 70, 2 L4
A EEE, EC-750 SE Skt R B2 LA, FLAMBEIN, SEUHEM LI
REEE (B 3-1a, ¢ PU, MMM, BC-550 K&K R TFHFL4E AN 1.15£0.31 mm, fLiE
S AYE N 0.50 ~2.10 mm (] 3-3a) 5 HHTHRALIREER S, EC-750 ki R A= 45 14 34
W, FECFHLARNN 0.81 £0.24 mm, fLAESMIEEN 0.35~1.45mm (& 3-3¢) .
FLBR AR 22 5 5 B IR oK B 45 R — 20, Horb BC-650 BB SEIN 1 39.76 £0.25 g g™!
[ K B, Bt T EC-550 Bt (36.91 + 0.38 g-g ' A1 EC-750 S (35.83 £0.12 g-g ™)
(Bl 3-4b) o BFFLRIL, EC SEERMRKE =T /A TR0, R HAE K&K
LR B R B R K RE

a 100 b L _
80 "o )
—_~ D 32
?_\0/ )]
,-é‘ 60 5 241
m -
o o
S 404 é 16 4
o ko]
201 S
& ®
(V]
0 =

T 0 T
EC-550 EC-650 EC-750 EC-550 EC-650 EC-750
B 3-4 AFBRALIEE T EC TR LI RN OKEE ) a) LIRS, b) WROKEE

Fig. 3-4 Porosity and water adsorption capacity of EC aerogels at different carbonization temperatures,
respectively: a) porosity; b) water adsorption capacity.

3-5 JKIAEA [FRRAGIEE T (1) EC B IR R 1 78 739 #X: a) EC-550; b) EC-650; ¢) EC-750.
Fig. 3-5 Water droplets are fully spread on the surface of EC aerogel with various carbonization
temperatures: a) EC-550; b) EC-650; ¢) EC-750.
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WP 3-5b iz, EC-650 /KMl 0°, /KIHAE 93 ms P 58 440 BUAE SBEIR IN K
T EABRKME, AR HA UM = xhoKae /1, HIRE 2 EC B
RMHRE, FE LM . JAh, EC-550 A1 EC-750 AR 2 30 H B S5 Kk vk,
IKEEf A 00, JKI 2 BIAE 106 A1 94 ms PN 56 A4l e 72 e N0 (&l 3-5a, ¢ o
UEAT AHERT, Pl 45 1 EC B A TG R E L, SRILH SRR, AR
A 2 LG s RGP A 10 2 B R S RAT I, 456 0t e R /K 8 7 R0 - 400 i 34
PR BUEIG R (5 3 3 3.2.4 FHAT THHE) , BTl &K EC SEHR AL WS Fh 28 Kk A
J s K BHBEZE R AR =iE s K (B 3-6)

-

— : - Fast and excellent ‘
High light absorption EC-aerogel water supply Suppressed heat loss .

Fig. 3-6 Merits of the EC aerogel.

322 GHHIFFERTT RS

KH FTIR A1 XRD 7 AR BT 5 5 2 57 Wl 3-7a B, A5 AN
EC S BEKAE 3378 em™ (O-H) , 2928 cm™ (C-H) , 1617 cm™ (C=0) #11 1064 cm™!
(—OH) #b R H 41 4 22 R RFAE W S0 s 283 i tb b 38 )5 5 3378, 2928, 1617 1 1064 cm™!
Ab PRIV Rk 55 B 2R, R WTBRAL I AR TR R AR T WK AR B R 00495); 3R SOl R B PR A7 AE 3R
B EC BB A RIF SRR . EC B 1) XRD 1 E & 3-7b fir, 1E 260 = 22.4°
(200 gD b5 JFIEUEM E KA TR Z2R 4, Hod (2000 & T I RFE R Bitk FF m) 5
=20 (AW, H BC SEBERAE 28.3° M1 IG5 IF1Ug,  7E 30.4° B3 Hi 0 5E B 2 (1)
I, ArnlXI T (101D A1 (100D & [ A SR Bk 45 R AR R UG, 2R B BRAA BRI TR 1k

1961,

Q
(op
(@]

30.4° ——EC-550
~——— EC-850 —— EC-650 ——EC-650

——Eggplant - —— Eggplant 1/1;=0.86840 —— EC-750
: NOH o - ] ]

\J\ J@—'\,‘_
22.4°

/‘.U’I’ 15/15=0.9317

/
~
‘5375 1064 /‘\ /m—/// k‘*\—‘—fﬁf—\-\—¥)~—»

3500 3000 2500 2000 1500 1000 10 20 30 40 50 60 70 0 1000 2000 3000 4000
Wavelength(cm") 20 (degree) Raman shift (cm™)

B 3-7 a—c) 43l TR BC &) FTIR, XRD 1 Raman Jti.
Fig. 3-7 a—) FTIR, XRD, and Raman spectra of eggplant and EC aerogel, respectively.

WK 3-7¢ Fias, $E 06k A FiF EC B HI A S8 L FEE . 7F 550 °C. 650 °CAll
750 °CHRALIRFE N, EC “BERAE 1358 F1 1594 cm ! i LG AN A48 06, 43 il ok 2
T S5 T AR R 1) D VAT sp2 24651 S BB 5 T T AR ZE IR B0 G 0T, B IR LY
FHEFECT A SRR, RICH D A G R A RIFEK (0.9317 ~ 0.8640)

Intensity (a.u.)

Intensity(a.u.)
<.

kY ||{

Intensity (a.u.)
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P 3-8 Bon T A AR R AL T S 0 XPS EdE . Wil 3-8a, b T, AT
Cls YeilE7E 284.8. 286.5 1 288.8 eV AL HHBLIE(E, 4 AKX NF C-C. C—O—-C/C—O-H
C=0 H:H; MiTBERIK) Ols WAL T 532.92 A1 531.42 eV, 43515 C-0 A1 C=0 H:[H+H
JKI65981, BC &) Cls i, C-CUEAR1GREE, C=0 IEJHK, C-O0-C/C—O—H Uk
55, BEAN, BCAEHERI Ols BEE A, C=0 WEJH I, I B8y 55 A1 2% i 06 3% I AL 3 72
A T R SR R SN, 3 AR T R B AT C TR R G 01000, 5] 3-9a
N, XPSOGHEENER T CouR M, KMmME C mRME T REIN. XPS TH
B4tk — RS TiX—45 0, Wik 3-9b fior, i FAER TR SR H 49.7 wt.%[1)
C F143.69 wt.%H O 4Lk, WAL JE, EC SBEUK K C mRE N 81.77 wt.%, 1M
O JLEHRI 2] 12.22 wt.%, UERH T #0E 5 iR R B 3-8¢ TI %1, EDS mapping
B 27 C. O. K. Na fil Ca TGRS /M EHA EC ABRY, XETTRKAEER B
THIE KM, TG 9 28 Ao R K e

o
d[cis . cc O1s b Cis ; O1s
- \ b occ co
FlR: EI fl ' 3
4 : g < L 4
2 ! 1 2 ] 2 ! 2
2 G0 E a i c=0 [ o.c ; 1 a
£ 2 | g SO i g
E E J j= £
\‘h—,‘. - .,-»,v-"" P IR . o e —
290 288 286 284 282 540 536 532 528 5 88 286 284 282 280 540 536 532 528 524

200pm

3-8a) HiTFEEILA Cls Fil Ols U b) EC “EEZ I Cls Al Ols I; ¢) EC ABEIRE M C. 0. K.
Na Al Ca JLZ ] EDS &3
Fig. 3-8 a) Cls and Ols spectra of eggplant aerogel; b) Cls and Ols spectra of EC aerogel; and c) EDS
mapping pictures of C, O, K, Na, and Ca elements on EC surface.

a b
—— Eggplant Cfs 80 ] I Eggplant
EC-650 - EC-650
O1s | —_
I 60
- et ,,-RH-SI £ 50
\ e b | +— 40 4
bt §
O 30-
MW—L_J— 201
10
1200 1000 800 600 400 200 ol
Binding Energy (eV) C 0] K Na Ca

3-9 a) Jili 7l EC-650 ) XPS Jik; b) Jili 741 EC-650 HI7G & & &.
Fig.3-9 a) XPS spectra of eggplant and EC-650, respectively; b) Elemental content of eggplant and EC-650,
respectively.

323 MRIAZEMRES T
MR 7 22 R e FAE SE B B A I AR P K AT E PR BRAE . A S S 7 A
HEKMsZM . 41kl 3-10a fizn, SdiibbB 5, EC SEER 1 45 5. 7128 159.22 kPa,
AT AR (4.43kPa) [ 35.94 1%, MEHRESEN /W& e m. HE 3-11 af%n, EC
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s, O T e AT
BEBAE 300 g (19577 N B4 24 h JE 3 REPRFFE RS, #E—BiEn] 1 H R RS R e
.

-

[e)]

o
1

-

N

o
I

Eggplant
EC-650

N
o
1

Compressive stress(kPa)
° S
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Fig. 3-10 Compression characteristics of eggplant and EC aerogel.
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Fig. 3-11 Images of the EC aerogel before and after it was compressed by a 300 g weight for 24 h.
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Fig. 3-12 a) Total light absorbance of the EC-650 aerogel; b) schematic illustration of the EC aerogel’s
internal light diffraction and scattering; c) comparison of the thermal conductivity of the EC-650 aerogel
with other reported materials.
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Fig. 3-13 Total light absorbance of EC aerogel for different carbonization temperatures: a) EC-550; b)
EC-750.
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Fig. 3-14 Pure water evaporation performance of EC aerogel: a) water mass losses of pure water, eggplant
aerogel, and EC aerogel; b) evaporation rates and efficiencies of pure water, eggplant aerogel, and EC
aerogel; ¢) surface temperature changes of pure water, eggplant aerogel, and EC aerogel during evaporation;
and d & e) infrared thermal pictures of pure water and EC-650 aerogel during evaporation.
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Fig. 3-15 Infrared thermal images of eggplant aerogel, EC-550 and EC-750 during water evaporation.
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Table 3-1 Comparison of evaporation rates of pure water and EC aerogel.

Evaporation Rate

Evaporation Rate of Pure Evaporation Rate of .
Test Water (g'm2-h™) Aerogel (g'm~2-h™") Ratio
g selie (Water/Aerogel)
1 22.14 25.59 0.8652
2 20.52 23.34 0.8792
3 21.54 25.90 0.8317
4 26.52 30.70 0.8638
5 30.15 33.52 0.8995
Average 0.8679
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Fig. 3-17 Performance of EC aerogel in evaporating saline water: a & b) mass losses and evaporation rates
at different concentrations of saline water, respectively; ¢) infrared thermal images of the EC aerogel after 1
h in a wet state; d) continuous evaporation of 3.5, 15, and 25 wt.% saline water.
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Fig. 3-18 a) Optical images of the EC aerogel before and after the continuous evaporation of 25 wt.%
saline water; b) concentrations of Na*, Mg?*, Ca?*, and K" in the evaporated water and the simulated
seawater.
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Table 3-2 Comparison of evaporation performance with previous studies involving high-salinity water.

NaCl Evaporation
Materials Concentration Rate Reference
(wt.%) (kg'm%-h™)
Selective solarabsorber/
blackbody emitter 25 049 [107]
Surface-carbonized bimodal porous 15 0.80 [108]
wood membrane
Janus Wood Evaporator 20 1.20 [109]
Acrylic ester resin/carbon nanofibers 20 1.60 [110]
Carbonized white gourd 20 1.44 [111]
GO decorated tree-root based 71 16 [12]
solar evaporator
Micro-macrocapillaries
fabric-based evaporator 10 1.4 [113]
Conventional Zn-ba§ed MOFs with 10 1.63 [114]
copper on commercial carbon cloth
MXene/PPy modified 10 1.691 [115]
asymmetry sponge
Acovalently doped PANI -based
photothermal fabric 10 1.49 [116]
Janus nanofibrous aerogels 20 6.87 (6 Sun) [117]
Arbonized enteromorpha prolifera Yellow seawater 1.85 [118]
CuzSnSe; hierarchical Bohai seawater 1.67 [119]
nanosphere arrays
1.84/1.75/ .
EC aerogel 10/15/20/25 1.68/1.60 This work
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Fig. 3-19 Rapid hydraulic conduction of EC aerogel: a) dynamic images of the water conduction of the EC
aerogel; b) experimental and calculated height vs. time curves for EC aerogel; ¢) comparison of the wicking
capacity of different materials within 5 s; and d & e) steady-state simulations of the relative water pressure
and water transport velocity of the EC aerogel, respectively.
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Fig. 3-20 Fluid height images and fitting results of EC aerogel with time changes: a) fluid height images of
EC-550; b) fluid height images of EC-750; c) fitting results of EC-550; d) fitting results of EC-750.
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Fig. 3-21 Backflow behavior of saline water in EC aerogel: a) dynamic dissolution of salt particles on
the EC surface; b) dynamic backflow images of dyed salt particles inside the EC aerogel; c) numerical
simulation illustrating the salinity distribution of the EC aerogel; and d) the salt-resistant mechanism of the

EC aerogel.
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Fig. 3-22 Ten-hour outdoor testing of EC aerogel: a) optical image of a homemade solar evaporation
device; b) evaporation rates conducted from 7:00 a.m. to 5:00 p.m.; and c) schematic diagram of the EC
aerogel in practical implementation.
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T - TIR R 5256, #R 9T PPy@eggplant kI 1 /124 M B8 S FL TR 91 &2 g
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JURNEWEAT 7 RS, IRIFTH KA KIER . (6) U KRR KK R4
B, WAHSBNEFRNKZEKDEESE SRR DM E. (7)) &
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3 BRI TN
A PPy SN, FLBRZEFEK; PPy@eggplant-0.1 )% B AL 21 11
BRI TN 0.0349 g-om> A1 92.16%. ME 4-2a i LLFEH, Bl & 1 TS se ke 280
HE IR Z AL PR G, AR B AR FLIRST S, (BURE T 2 L4510
(K 4-2b) ; BbAl, PPy@eggplant S F1E K B AR FLIFFI R A 4536 I, RT3
BN, HmFR A s (B 4-2¢) .

4-1 PPy@eggplant S5t I A5 a)PPy@eggplant S i B 7E AL 2 AT A TESEE I b)
PPy@eggplant S5 i) SEM K; ¢) PPy@eggplant SRR ) 3D #8 50 iR K.
Fig. 4-1 Morphology of PPy@eggplant acrogel: a) PPy@eggplant aerogel standing on the flower and
dandelion fluff; b) SEM images of PPy@eggplant acrogel; c) 3D ultra-depth-of-field images of
PPy@eggplant acrogel.

alkali-treated PPy@eggplant

===

! 1
b
” ~

B 42 7T ORI

1 F T SEM [ a) 814 H1ACEEG: b) BALT
i

Fig. 4-2 Optical and SEM images of eggplant aerogels: a) as-prepared aerogel; b) alkali-treated aerogel;
and ¢) PPy@eggplant acrogel.

H1 & 4-1b A 4-2¢ KW, B IR T K& PPy BUkL, ALK &SI PPy J&,

KGR ) PPy@eggplant <5t

37



S AW N2 = A VATS'S
SRR 2 LA LR . 1k 4-1b Fizs, PPy@eggplant SR T R T UK 2R ) 5L
W, AT BN T /KNS, F14 PPy 4 e FlE 4 8 55 TR M 4L 1 50 2 147 55
030-310, e, JEAZ RS (K 4-1b FIE 4-1c, FTEEF KAL) &, PPy Y1 AR TEM
TIPS, HY5R 7R FHGHIR M, $ett T EZ 5HE SRS T EmmmA . HIE 4-3
LA, FEBRAL R A IIREF, FEAE LS S BN, TR T B 21 PPy.

’
e ] e R e e D s e !

b C I

4-3 A[H] PPy & & (1) PPy@eggplant “HER 1G4 B v A1 SEM Kl: a) PPy@eggplant-0.01; b)
PPy@eggplant-0.05; ¢) PPy@eggplant-0.1; d) PPy@eggplant-0.15.
Fig. 4-3 Optical and SEM images of PPy@eggplant aerogels with different PPy contents: a) PPy@eggplant
aerogel-0.01; b) PPy@eggplant aerogel-0.05; c) PPy@eggplant aerogel-0.1; and d) PPy@eggplant
aerogel-0.15.

_—
as-prepared alkali-treated

Water CA 131.06+0.9° Water CA 124.3+1.4°

4-4 i) 2 BRI AL B AR50 TR PR K Ak A
Fig. 4-4 Water CA of as-prepared and alkali-treated eggplant aerogels.

4-5 JKIHAE PPy @i I i 78 704 i
Fig. 4-5 Water droplet fully spread on the PPy@eggplant aerogel surface.

FORHIERE R AR PR R 28 A RE K 73 b FE SR8 S K. A 4-da Fras, il 4% i 00
TARBRIK AR Y 131.06 = 0.9°, KB Pl 4 B0 5B B A BKYE AL PR
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P ffbE s 124.3 £ 1.4° (K 4-4b) , #E—DAUER] 7R R FOKIEE L 8R4
[F )2, &l 4-5 Fras, JKIEAE 118 ms CEfilifioh 0°) 545 B 7 PPy@eggplant <
B b, FROAKZE R R B SR K AR S R K BE T o 85T PPy HUARAIE SR /K M
AR T 1 v BEARLRE R TS 80 T 8K e, X5 2 B 7 — 3, BIGE I 36 s K A4
B4 2 THUREL A 52 P DASR I S /K PR () e 32, ISR 4-1 o, IR I/K o #h e fig otk —
IR AR K & 28.22 + 0.20 grg! (PPy@eggplant-0.01) , 2691 + 0.33
g'g’! (PPy@eggplant-0.05) , 26.03 + 0.10 g-g”' (PPy@eggplant-0.1) F125.03 + 0.09
g-g’! (PPy@eggplant-0.15) , 3% | PPy@eggplant & 28 K IERE. BLAh, MK 4
-6 HRTLVEH, WARM L 25 s WiAH] 60 mm, WIHEAT S s WZIN 5.2 mm/s, iX
Rt — PR T PPy@eggplant S &k 7+ ) /K AE Hi g

AG-
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L
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Time (s)

4-6 PPy(@eggplant S/ I (13 1% 1= B Pt ) (] /3 A8 4k
Fig. 4-6 Fluidic height of the PPy@eggplant aerogel with time changes.

Element Element
(6 C

4-7 i1 PPy@eggplant “TEEIZ 1) EDS 45 5: a)fi /b b) PPy@eggplant “{#biiE:c) C. N, O,
P Al S JUER K T EOLIE .
Fig. 4-7 EDS results of eggplant and PPy@eggplant acrogels: a) eggplant aerogel; b) PPy@eggplant
aerogels;c) electron dispersive spectroscopy mapping images of C, N, O, P, and S elements.
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£ 4-1 Hi1H PPy@eggplant SEEIR FI 2 . FLBE R ALK &
Table 4-1 Density, porosity, and water absorbed for eggplant and PPy@eggplant aerogels.

PPy@ PPy@ PPy PPy@
Samples Eggplant eggplant-0.01 eggplant-0.05  eggplant-0.1 eggplant-0.15
Density (g-cm™) 0.0308 0.0322 0.0343 0.0349 0.0359
Porosity (%) 95.01 94.17 93.61 92.16 91.21
Water adsorption

2 30.53+£1.01 28.22+0.20 26.91+0.33 26.03+0.10 25.03+0.09
content (g-g™")

EDS 2R 4-7a, b ffizn, CHIN SEIIEI, KW T PPy BB M. Bh4h, EDS
mapping BZIE T PPy@eggplant ER N C. Nv O P fI S JuRIMAFFEFII 21 7
fi (B 4-7¢) , XETLRM N T REREHERER, AT ER SR KRN E 4R S
TR R, AIERIZFLEER . PPy B EI A« SR K AT K B 1) e Bk [ 1 i
1 PPy@eggplant "k 7L T Vit 7K 7 A2 AT B <5 125 1 2% k7 T ) PR g
4.2.2 LERFHIERITTR AR

a —— PPy@eggplant b C eggplant Ci1s
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— SoaDiert y@eggplant O1s
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d N1s

£ N in Aromatic Ring
Sample C (%) N (%) O (%) S (%) P(%)

Eggplant 65.34 4.05 29.81 0.40 040

PPy@
eggplant 72.30 10.34 16.35 0.60 0.41

Ly

202 288 284 260 536 532 528 524 536 532 528 524
4-8 i T M PPy@eggplant “THEZ K] FTIR . XRD A1 XPS St a—c)jili 7 A1 PPy@eggplant Ttz )
FTIR.XRD I XPS Jil; d) XPS F#lE 176 H 77 H; e) PPy@eggplant AR N 1s; DA 1B
(1) C 1s; g) PPy@eggplant “THEK ] C 1s; h) 7§ TEEK T O 1s;81 1) PPy@eggplant “TEEK K] O 1s.
Fig. 4-8 FTIR, XRD, and XPS spectra of eggplant and PPy@eggplant aerogels: a—c) FTIR, XRD, and XPS
spectra of eggplant and PPy@eggplant aerogels, respectively; d) element percentages from XPS data; e) N

1s of PPy@eggplant aerogel; f) C 1s of eggplantaerogel; g) C 1s of PPy@eggplant acrogel; h) O 1s of
eggplant aerogel; and 1) O 1s of PPy@eggplant aerogel.
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A f914cem™ (C-HZ M) , kM 7 PPy IR RIS, (RN, 54
T SEERH LG, PPy@eggplant “SBEAR IF 5 BERFAEE R AR T RS, X PSPl RE & H T
i H-OH %= [F1F1 PPy 1 f¥-NH—J& B % sl S B 130, anf&] 4-8b Fiw, SRk 41
JE 1) XRD B LI 2840, 16 I SRS () S5O 0k & A4 &5 74 (R 52 M 552 /)

4-Tc-i g5t 7 PPy RAHIE M) XPS 45 5. MK 4-7c vTLLEH, Sl BRHH

tt, PPy@eggplant “SEER ) N1s IEAR15 510, IX Z H TR & /52K T PPy. PPy@eggplant
AERH C AN S EMIG I — e T PPy BB (B 4-7d) o W& 4-7e i,
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Fig. 4-9 Compression property of eggplant and PPy@eggplant aerogels.
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5, BA RSt EAFEENZE, PPy@eggplant St R E /KA i Hh A A,
A A2 B SRR KNS I . IR, FE/K AR R ST e PR AR EE, 1B
DAHT B FE 3R T8 B FE , MXene/ B SBEIR I THE N 1 33K 5 T R 4a 1 1 A0 [A] sk
FHOC I IS SR A LA Rl 40,

i 1

B 4-10 PPy@eggplant "B 200 g RS K1 24 h 5 )5 6 K.
Fig. 4-10 Optical images of PPy@eggplant aerogel before and after being pressed for 24 h by a 200-g
welght

B 4-11 ?FF?T’J?(IEI’EKJJ* %IEI’J;%%@{%
Fig. 4-11 Opt1ca1 images of the dyn: very after squeezing.

& 4-12 E%Fﬁ/ﬁtlﬁlﬁzﬂ* hﬁ’];‘c#l’é‘l@
Fig. 4-12 Optical images of the dynamic process of shape recovery after twisting.
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Fig. 4-13 PPy@eggplant acrogel diameter changes after 10 times of squeezing and twisting.
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71, LU T ARE (78.35%) 11 1.26 fi%. 1AL, BEE PPy & &M, PPy@eggplant
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L AR T 2 UOGRIAT BN, XA R FET PPy@eggplant IR L 5 6L
Witk BE o =402 AT TR IEDN Y, PPy@eggplant “BERALIRARZS T RGN 99.87%,
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4-14 PPy@eggplant SR FIER ISR A # T K: a & b) fili 7 A1 PPy@eggplant = & 152 5 ' HI W ISR
S ) PPy@eggplant “EER 1 B 6N % ; d)ANIF] PPy 5 & 1 PPy@eggplant “SUEER 1 B G IRR; e)
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Fig. 4-14 Light absorption and thermal conductivity of PPy@eggplant acrogels: a & b) light adsorption and
reflection of eggplant and PPy@eggplant aerogels, respectively; c) total light absorbance of PPy@eggplant
aerogel; d) total light absorbance of PPy@eggplant aerogel with different PPy contents; e) schematic
diagram of light diffraction and scattering inside the aerogel, and f) thermal conductivity of PPy@eggplant
aerogel and other reported materials.
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Fig.4-15 Evaporation performance for different PPy contents: a & b) water mass losses and evaporation
rates after 1 h for pure water, eggplant aerogel, and PPy@eggplant aerogels, respectively; ¢) temperature
changes during water evaporation; and d) infrared thermal images of pure water, eggplant acrogel, and

WIE 4-15¢ Ao, 2K, TS ERF PPy@eggplant-0.01 T8 iR & 43 73 M 23.4+
FrERIR N, ST IR R E N3 31.8 °C(PPy@eggplant-0.05),
32.8 °C (PPy@eggplant-0.1) #136.0 °C (PPy@eggplant-0.15) . 41l 4-15d fis, Z04b

25.7 §128.0 °C

d

pure
water

PPy@ PPy@
eggplant-0.01 eggplant-0.1

eggplant

Omin

3

1min

5min

10min

20min

30min

40min

50min

60min

[4)]
o

o
(@]

16°C

IKZFE R RE P L AMA R,

PPy@eggplant-0.1 aerogels during water evaporation.
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Fig.4-16 Evaporation performance of PPy@eggplant acrogels with different heights: a) optical images of
PPy@eggplant acrogels with different heights; b) water mass losses of PPy@eggplant aerogels with
different heights; and c) evaporation rates of PPy@eggplant acrogels with different heights.
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4.3.3 PPy@eggplant SEIIKZEEZ REERBE T MITERE

B, o BV PPy@eggplant SRR Gt I /K I 78 R 1 RE AN HE 62 I 7 T /KA
T fE . AP 4-17a flT7n, MB. MO il RhB B0 OK 28 & 1 h J5 /K5 &
KA 1.98. 1.94 F11.92 kg-m 2. AN, MB. MO il RhB & 1175 KR53 A
1.98. 1.94 A1 1.92 kg'm >-h™' (& 4-17b) . Wil 4-17c FIE 4-18a, b fin, —Fha8 ki
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Fig. 4-17 Evaporation and heavy metal ion adsorption performance of PPy@eggplant acrogel: a & b) mass
losses and evaporation rates of MB, MO, and RhB solutions, respectively; ¢) UV-vis spectra of initial MB
solution and subsequent evaporated water; d) UV-vis spectra of RhB solutions after 30- and 60-min
treatment under solar water evaporation and light-free conditions, respectively; ¢) adsorption capacity of
Cr®", Cu?*, and Ni?* after 1 h; f) comparison of Cr®*, Cu?*, and Ni*" ion concentrations in evaporated water
with WHO standards; and g) schematic diagram of Cr®" ion adsorption process.

S AELHIAR N 50 mg/L FIE 48 & T Cro. Cu?t. NiVAR, ik PPy@eggplant
AR B 1 h PN R P R, DAVPAN FL IR B 4R T MR RE . a0 B 4-17e BT, X Créty
Cu2F NI W 25 523 708 10,164 9.81 A1 8.41 mg-g ™!, Ui BH PPy@eggplant "< Bt/
FR &R BT BA R AR AL 77, fELEERE b, R MB KIER CrS* &8 5 F1EN
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Fig. 4-18 UV-vis spectra of initial solutions and subsequent evaporated water: a) MO solution; and b) RhB
solution.

R 42 H5ZHTRT RORR K2 K8 A Aol HEAT HUAL.

Table 4-2 Comparison with the previous reports of evaporation rates from dye water.

Evaporation Rate

Materials Model Dye (kg'm~2-h-1) Reference
Carbon nanotube-based RhB 130 [146]
membrane
MXene hydrogel membrane RhB 1.82 [147]
Silk fibroin/carbon MB 198 [148]
nanofiber aerogel
Cellu.lose nanoﬁl?er/poly(lactlc MO/RhB 1.57 [149]
acid)/polyaniline aerogel
Modified cellulose aerogel MO 1.31 [150]
Carbon nanotube/sodium alginate MB/MO 1.69 [151]
hydrogel
Butane tetracarboxylic
acid/PPy hydrogel MO 1.85 [152]
Sodium polyacrylate/carbonized
loofah hydrogel RhB 1.83 [153]
Ni-G-MoOs-x Wastewater 0.67 [74]
Charge-transfer complex MB 167 [154]
cocrystals
Graphene oxide-based membrane MB/RhB 1.85 [155]
Flower-like cobalt tetroxide MB 1.90 [156]
PPy@eggplant aerogel MB/MO/RhB 1.98/1.94/1.92 This work
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Fig. 4-19 Simultaneous performance of evaporation and heavy metal ion adsorption of PPy@eggplant
aerogel: a) schematic diagram of the evaporation system used in the test; b) simultaneous evaporation rate
and heavy metal ion adsorption capacity after 1 h; ¢) evaporation rates under static and dynamic conditions
after 1 h; d) adsorption capacity under static and dynamic conditions after 1 h; e) evaporation rate and
adsorption capacity for long time; and f) evaporation rates for ten evaporation cycles.

K 4-19a firs, —A> BRSO TRIE PPy@eggplant B )[R I PERE,
BFERROCIE, LLHMESE, STHENAIER B R, MB 44K (50 mg/L) A Cré
(50 mg/L) HIkedt, LAREVFAE/KIHE B82S EPE 7K SZ#¥ 1) PPy@eggplant S5t -
25 1 h I, PPy@eggplant SBEAREE 17 1.99 kgrm >-h ! {28 K IH 1 9.82 mg-g™!
(1) Cro MR & (I 4-19b) ,  [RIFIUaAT DA A8 5 A T S s A DL RC O 45 2R . e Ak
FESREER N, KA — A ST, T2 shAR), Bk, 247 7 ahaAshk; il
B, R A RN E TR mrEas b, D@ W AT ik, 5 30 min 10 3%
— RS AR s 28 RO R 2R KR fa K B B B ZE (BT RS B, R B B S A RO
JEMZEETTREAR, RSP EE T RZAOKKBE. W& 4-19¢ & 4-19d FTLLEH, 5
FRASIAH B, PPy@eggplant 5t i 1) 25 R ZE AR AN K, T Cro W B & M 9.82 mg-g ™!
WERE R 14.66 mg-g!, KW PPy@eggplant < EER 1T DA ] B SEERIE 775 /K 10 7= AR Al
& 8B TP o B e I B R B &, a3 — 2P E PPy@eggplant RS I E 5
WK 4-19¢ s, &Lk, PPy@eggplant <&k 7E R B 28 KB R W [F R, Cro Wik B &
HNE] 18.2 mg-g ! (FHAMA) M 27.83 mg-g! (B1&MA) , UEHH T PPy@eggplant
AR A N 7= B 25 R A M AR Bt 14 R o 5 20 RIS 77 A 37 i 7K AR 7K R B 4
JEE T FCAH L, PPy@eggplant “SEER ) Cro IR B B8 /1 BE W6 UL IC 3F 07 4 8 /18 I
A BIRIREARM 28 AR Po> (KW B RE 7, [A] I 28 & T 8 v T DR IE R 28 K A
(1sun, 1.43 kg-m2-h1) U9 [A4E, A2 Ab 2 (R A AR A 7w A 7 B P2 I B e

£ 1 AN KB G IR B 28 R 2R L H A PPy@eggplant < ft i BB RIS,y 1.85
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Fig. 4-20 Schematic diagram of merits and mechanism of PPy@eggplant aerogel for simultaneous clean
water generation and heavy metal ion adsorption.

Sl RFE W, PPy@eggplant 5255k AE RIS A K A BP0 7 1R 7K 28 k1
RN & @ 55 T P MERE . W] 4-20 o, AHSCHLEIT S50 . H5E, HTAEIR
W B A RIE ) Z FLE5 /A PPy 3 5) 5345, PPy@eggplant <t /58 E A L 7 16 ik
PERE, ki rlik 98.48% (FET RN T I THHRZ N 83.9°C) , BARMIHATHN 0.039
W-m K, RPUEZHREGES 5K 8K, AT xR oK OKREAE
118 ms P 5E 5 E) /K EE 77 (26.033 g-g™') EB] T /K53 28 K FE v 78 2 B 7K o it
Moo BRI, Posremiic. R a0 FE BN 78 2 7K oS [RIE 3 T PPy@eggplant
BRI NENGIRZI 2R R RE. IR, PPy@eggplant S5 R 2R B H WOK R~ B LI ,
HAVEEN 56.7 um 2 443.1 um (] 4-21) . PPy@eggplant S5 1K 25 £ LI AR 2
IKPEAE R KR ZS G e NSRS, X BRI FLIR D PPy IR Efefit TR 2 A, A
T T e

4L, PPy@ eggplant SEER B~ B R IE I FLEE ) (K 4-22) , FEEMANAFLEW
DR e e L PR B A e AR 1B 2 (@ E R AL R, X TR BEN O T BRI W B e
(161-162] - A eSS P 8 45 ooty P 2 (A RO A7 A8 AT AR 5| RV o B8 22 (1) e J g 11830, Kz kit
R b A IR A AR T O T BT TS IRERR T, AT REEUR S 2 IS TR AL A
M4 R FE R BHOGHE S IR B P gD, e fe, BT TH Y PPy@eggplant AR BA 4
NENZIRZIREAR B 2 R, #2350 s Ll 5 B AT LIRS LT AR, AR K s Fr
IS FH A R RS A E 12
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Fig. 4-21 Diameter distribution of holes of PPy@eggplant aerogel.
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Fig. 4-22 Pore diameter distribution of PPy@eggplant aerogel.
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AE, X PPy@eggplant B & BT 7 IERERIL, JFXFHBEAT 7 AURHE K.

g i & TR S AR A T R K B HOKZ L RERT 7T, BARI 7T R A
I

(1) J8at A7 5 A il % 1 PPy@eggplant U, PPy@eggplant “ 5t I s 4 )37 77
ILF] 43.85 kPa, AT (24.38 kPa) 1) 1.8 fifo 1E/KA BRI, Sl 5 AN
¥ )5, PPy@eggplant St AR I LAZE 50 s NI AR, RHEAEKFEERREHR
PR A TR Bl 68 ) o 3t — 20 %) PPy@eggplant S HEAT 1 10 IRFFIE AL #5256,
HAPR B E T JRIG R ~F . 1bAh, PPy@eggplant S EERSAE 200 g B E &= FJEH] 24 h 51568
TREFHRSE, 2B IEW T PPy@eggplant S L 5 P 1 RERTZIR BRI R g T

(2) XA PPy & &1 E & S #E I PPy@eggplant-0.01 . PPy@eggplant-0.05 .
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(3) IARFERE (0.2, 0.5, 0.8cm) [ PPy@eggplant-0.1 S EEH, #FFRHKHEK
R SREKH 0.2 em BRSO KA N #Y, F10.8 em SERIK AN AN R FE T
BARMIZS RO, Rk, 1m3%)EEN 0.5 cm 244 T il % 1) PPy@eggplant-0.1 &L
TN KL

(4) 7F PPy@eggplant-0.1 EEIEXT MB. MO, RhB JE/KZ% K Szihd, Hok#k
AN 1.98, 1.94 F1 1.92 kg'm 2-h !, FHZERIKIEEE fZR 1K UV-vis Y6l L F—%
K, KRBT PPy@eggplant-0.1 “BERAEAL B 7 2 Tk A= B BOK BB BRI /).
BB T, TERBHE ARG 24T, 20d 30 A1 60 min Ye#HUKZE K AL FE S5, RhB %
IR Z AR, W PPy@eggplant Uk AE AL B YLLK I DLGLRHIR B R =

(5) £ PPy@eggplant “(HEBAT 50 mg/L K HEEJEE T (Cr¥". Cu?*. Ni?*) W 1
h BB SEgG h, HXE Cré*y Cu? A N2 H R B & & 203 9 10164 9.81 1 8.41 mg-g ™'
H 28 ROK B IR IR T E BrbrifE, U8 PPy@eggplant S B RA &M & E S+ HE
R 7 R B AN v K AR = B T

(6) EFEEH Cr" & B E 11 MB /KIBBIEANS ESREE TR R KA, %
% PPy@eggplant “ 5k & 7] IW 7 3 /K 25 7 A 2 4 J% 2 1 WR I 9 B, BT T PPy
@eggplant RN Cré B 48 & 1 R KOG HIK 2R S FLf s /BN AW P e TR Bt
. SESMEAHLL, PPy@eggplant Sk 1728 K Z AR, T CrotW &M 9.82
mg g BEFEE ] 14.66 mg g, K PPy@eggplant k% AT AR SEILIE V5 K 177 4=
FNEE 4 8 B F IR o« IS KZE R AN 4 h, B 53R B PPy@eggplant <k 7E £r B8 7%
KRR FNS, Cro B TR hnE] 18.2 mg-g ! (FHAMIR) F127.83 mg-g! (A
W), WER] T PPy@eggplant "R NI w1 28 R RS It AR P 1

(7) i W T PPy@eggplant S5k [F] I 7K 2% % A EE 4 28 IR AL EE . T %2
LA PPy 1351 0 AT & PP PR AR 3 AU IR T T PPy@eggplant ¢ Fa
5E B 7K 28 A T AR N Y CrS IR B RE
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