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Abstract: For the survival and propagation purpose, creatures including microorganisms, animals and plants have devel-
oped multiple, multi-morphology, multidimensional and multiscale fine micro-nano structures as the result of evolutionary
selection for billions of years, and thus provide abundant inspirations for scientific research in many fields. Morphology
genetic method has been recently adopted to effectively prepare materials with biological structures by changing the composi-
tions of biological templates to desired materials while keeping the structures of the templates. In this paper, we introduce the
method to prepare functional materials with biological structure by using morphology genetic principles, list several kinds of
the morphology genetic materials prepared by using several typical biological structures as templates and discuss the function-
al performance of materials with different structural characteristics.
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Fig. 1 Frame diagram of the study of morphology genetic materials
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Fig. 2 Schematic illustration of the concept of structure-enhanced bio-inspired far red-to-NIR highly responsive photocatalytic system
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Fig. 3 Optical microscopy imagesand SEM images of the original troides helena forewing scales and Au-CuS wing scales
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(a); TEM image of a cross-section of the morpho nanostructure, and SEM images of a portion of a morpho scale be-

fore and after modification with single-walled carbon nanotubes! ) (b)
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production under 320~780 nm incident light!'*]

3.1.2 &R E R T R @I IRERE

MRRR A 5T AR R S 2 T KRR R R 2
WHTENA T HARGEA LUBTOhRE , lan, HA 3D 7302 i%
REEHRRIE Y & JB T2 | s | jetE |
SR S R T M, SR, 5ok
Tl —HE, 3D 32 WAOK 4 8 254 Mk DL 1o % 498 7 vk
02 W B A AR Y 4 T A A, X
ATl B T ey 2l T R R AR,
AT EAERREY) 3D WHOKFHE, &R AREZ T 5 skt
BHRFE R Begs o B o PR, ISR FH AR~ 5 T vk 78 TR0 2%
PF TR D 4 B 130 I 4 i B 51 Au A K AIURL 2 A
SRR 1, I ORERIR AR 8 5 i 25 =, oy
— S5 ] i b B TR TG 9y 2 U (SERS) LAKG 5
f2fES, HEson s 4, AW A &2 T
SR A REE T AR RIS 2 S Au, Ag Ml Cu
TE N Y — L6 4 Ja ] LAY 58 [ 5 78 HO oK 2548 R 1w 5
Brmhr 2 (55,

TP IR G H K T 7 43 e 2R T b 3 0 ] WL EOGOR
B R PRI R A L (< ) o — ELBOR B L G PR TR
238 b g3 AR AN 2 - 1 b AT A 4w R Th T, A0 AT LA
T B 4 2511 SERS RV, A EATHHIEAATERXE, 3D
B IRAHI A BB SERS et BRI R 45 R K]
TE Au BL Cu P A i 0 8 5 68 1 9 2 AR 454 (L H2ok R
JE) AT LA Ak s R HES Y B . ST RA 4 290K
JZI¥) euploea mulciber i Au S50 % Fr &2 ] i AE A SERS JiE
PImk, R6G (1077 mol/L) HYy I A8 I ¥ JiE L 7 ke 7™ i
(Klarite) fI% 10 f5"2 , EEHREKM, X PPy ik al LhR FH T
PLEOGIE A R BT, FA I AR AR (R

JEIIR 10 455) o xSl s A HC AR 01l 3 ) 7 A2 Fn A= A B
I E Y, E PSR PR AIE R . A
R DA BGE £ 38 WA BT, AT LAh SERS #& {51 o
RAGEAS RS W25 4 47 B T3 3% SERS 5k A0 7
HEHCRA, JFAE N T 1 & it SERS Al 45 2HIE
S0 BN Ag KA B Y45 AN BT 2 IR 25 F B
BEINT ARG R A R 2 AE S R T AR
12 I HE B R A 3G 0 AT DAl — 2P 3 sz v T, X T 3R
TERCE RN 4 SR DU R e

MR A G & R MR a1t il gt s
IR B 8O0 I IR R B TR T B . BRI RS
PRAR, N AR 5 B O 2= S 0 N T3 Ry
FURML T Bnyi it #E, T =4es REE 22 a4
Al 25 R ME Sy 2 4 20 K b R ST 9 1Y) — DR e ] R
PRI ST T AR 22 22 0k 2 4550 2 458 Dy R — Ak i
SR BAHEEE L,

W %51 DU st 300 S A AR, 1) FH — o £ B
MIALZERE v, A T B EE O A ( gyroid ) A5 4
PRI Au 55 BBOTHOE, 5 Sy HAF B OCH R AL EUR
B W2 fFS RS R R, Y gyroid Z5H4 4x )8 &
BT B IARBUE TR 2k 79% B, L3R 11 55 B ot i
RS TRROCR IS B R G 10°, X4 iS40 T B R I A
FRAKE] 1077 mol/L, A5 R A5 e AR & W) H AL 26 1 A7
B R REAEAR T 25 1 Au S5 B BOCH BHE 4 MRS, L
Rl 8 Hedl Q-SERS & 2 M EE 2, A7 BRI 22 40 R4
ERLAIT T R T, gyroid 4544 A 45 1A IEC 38 114 = 24 R e D)
2T TGN Y A E A A G Y e H A S
BT A o 5 = A A B AR AR B, R BT in T A
SSPOGRY R BT, HE RGN A S OGRS K R Y 2 B HL
SRR AR = ASDER R RCR, I RA BB R HOT
RN E ST S 1N
3.2 DUEY) AR A E AR
3.2.1 AZx+*tF

R ZAE YR K R BE AT OC B AE R i, 45
FAER BRI . R b AfE b R R EEW
YERS, MWL R B 9 K RUEE R 4F g 19 70 J2 Tl 4 1
G E AL K B BE 4l 48 A% Ak St g . AT
VA 3k 52 i D7 SO RLJE 38 4 oK RUBE () S i 1) 43 23 5 4 o
PR B AL Y B . R DUHA T
WSCRR A O A B 1 — A0 A0 53 ) 2 FL A5 R T o ) 12 Y
BCRAE IR () MR R 2 — JE i AR B, Fan
S B T B A AR (N-doped TiO,) | 411
B AR A LEL (P/N-doped TiO,) . #i fb4E 14 TR
B R AR (CdS/Aw/N-Ti0, ) %5 5 AP RH( 5] 6a) I T



%5 10 1

i FRAE: RIT A RIS

ThREr A 769

Gyroid biotemplates

GAPMMs

i) Pretreatment of biotemplates
ii) Au nanoseeds growth
iii) Electroless deposition of Au
iv) Mechanism analysis of SPR
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Fig. 5 Schematic illustration of the fabrication of GAPMMs together with the analysis of mechanism of their ultrahigh SPR efficiency!®!!
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Fig. 6 SEM image and TEM images of leaf-templated Pt/N-doped TiO, with layered nanostructrue, with a corresponding illustration of the 3D
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Fig. 7 TEM images of porous graphitic carbons: (a) ultrathin graphitic nanostructures catalytically formed on the disordered car-

bon surface of activated carbon; (b, ¢) nanostructures with 3 (b) and 7 (c¢) graphitic layers; (d) magnified image of

the square in (a); (e) typical shell-like graphitic nanostructures catalytically created on the same carbon surface; (f)

magnified view of the square in (e), illustrating 30 graphitic layers of the shell wall ]
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Fig. 8 SEM images of ZIF-8/diatomite (Z8/D) (a); CO, amount taken up by ZIF-8, Z8/D and diatomite (b) ; TEM image of

the alternatively stacked nanolayers in diatomite (¢) ; mechanism for CO, adsorption of Z8/D (d) (53]
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Fig.9  Typical morphology characterizations of diatom-carbon nitride

composite prepared with diatomite as template ™
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