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Magnetite in the radula teeth of chiton
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Abstract: Magnetite is a very important magnetic substance in nature, and there are many physicochemi-

cal methods to artificially synthesize nano-magnetite, while there are biosynthesis nano-magnetites exist-

ing in the living beings. In this paper, the pattern and synthesis process of nano-magnetite in the radula

teeth of chiton are described, this can afford us good lessons to artificially synthesize unidimensional

magnetic material.
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Fig. 1 SEM morphologies of Fe; O, synthetised by
nanorods thermal oxidation method"")
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Fig. 2 Cryo-transmission electron microscopy ima-

ges of the nucleation and growth of co-
precipitated magnetite
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Fig. 3 a) Microscopic image of the chiton radula part that was investigated using neutron de-

polarization imaging, the black chiton teeth are arranged in two rows; b) shows a mag-

nification of one chiton tooth from the radula (indicated by the red frames)"’
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Fig. 4 Chiton radula and tooth structure

a. Reflected light optical micrograph of the tip of a apiculata radula, with four rows of fully mineralized

teeth (arrow) . scale bar, 200 mm; b. SEM image of polished cross section of a tooth, with approxi-

mate site where samples for APT and TEM were extracted (arrow) , scale bar, 50 mm; c. scanning e-

lectron microscopy-energy dispersive X-ray spectroscopy (SEM-EDS) elemental maps of cross section

(b) showing a Ca/P/O-rich core (apatite) and Fe/O-rich cap (magnetite), scale bar, 20 mm!!1)

e AT A A s 2 R TP A AR BT A R
A BRRIE . X T 0 S B S A Y Rk W R A
A HE R B R S RS /N T XTI L AR 5 R
SUNORGISEE 2 RN U EA R S Sy Al Rl (U 7R 7R S
Ho At Tt sE . HAAWT ML, 24Tk
R T T T R 1) S A R A AR A AR IR B AN R i Bk
. EAERUESR. B — DR &R R Y
JRA 5L R 29 0 100 nm, KK 29 0 JLAS oK
(Il Scede). BEA K& RORBEERG h LA F TIRZ

kY A e HES B9 AR 200 50 nm B4 K/
aroRE s A EL 2 18] B T 2 G R HE S A AR A A ) R
SRR DT oK . A R R bR AR L. E
WAFTEA 22 i A2 585 (B 5D KR R KRGk 0™4)
Jot S 1R LA R e AT AR 5 2 TR 3 1 20 R RS £ /08 7
KL TR % AR G BR34BT IR A
SRR S G A R & B R 2 B
oK RT I Foks . s HES 5 K A R IR Bk
PR A K /N iR Y ST HE S — B U AR %



% 48

BE: BERETEFORRT 9K 791

P DR P 0 T s A AR T E AT ] L R L ]
ANAORIIURE A 1T A (P Seg). fEREA G N, OF
W o AR Sy, — RSN SE, AR
HL TR L. TSN TSR . AR B T . A HLET 4
(19 50 T 25 2R A 2 A7 1) A R e JR S AV 7 1] i
Wy B A= 4 T3 1) 55 A BIL G 2% 4 S0 % O 1] — B B
R JETT 100 A7 HE S B 7 DR 40 K s A 4 ) Tt A 45
R, KETr U A AN R BT . T
TE ZF D 09 6 350 B4 o0 R AL . A A o DU T 8 A R
— Al E A ER (8 5ab).

TEFRATHE RO b A B, e K 5 R IR

BT RN A B 40K /N SR (111D T
T 2 T A R A K 2% R R R W o Y R Ty e T
(022) 77 1) W) 715 35 B8 A4 A% R IR P 00 Jo 4 5 1 7
). K& ROIRBE B W) o RAFE R U R B T 1 T
JREJEE T 15 9 16 b 0 B RE W T DLRE— S 2R AR
A W S AT LA A — A WA o T e TR
2 O R T G D A 7 < Sl & IR (S
EATH A B T5 1) AR RS k. TR A F RN
L1 2% B KA M D T R 1) 2 1A TR A 94 R Ak
Yols i K ORE D5 1 S O R R ORE R T 1)
gﬁ[lflﬂ .

()

(2)

BS afFERbEFELILEQTE PHARBKY
a. BT S T TE 28 0 S T Ak R A HLET 2k S AT /DN R0 D HE b AR R PR T 2 1A T 4 £z
B b FRAIEIRERE B E G ce ARBORMEECE TR N K & AR BB P B i R I 4 L
I R R B 0 S0 A B F) 290 K /I BB B s 20 R O T BRI s g KA R RGBT W) il e Ak

/N AR ) v 23 B O T S B R

Fig. 5 Nano-magnetite in the teeth of chiton Acanthochton rubrolinestus LISCHKE
a. SEM image of the organic lines of the whole teeth after corrosion, image in the right shows the en-
larged image indicated by the black frame; b. SEM image of the base of the tooth; c-e. SEM image of the

long strip magnetite in the teeth of different magnification; f . HRTEM image of nano-magnetite crystal

particles in the long strip magnetite; g. HRTEM image of nano-magnetite crystal particles at the edges

of the long strip magnetite
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Fig. 6 Chiton tooth magnetite and occluded organic fibres
Highangle annular dark-field STEM image of chiton tooth
magnetite showing dark (low-Z) fibrous structures with a
length of 1 mm and a diameter of 5~10 nm embedded in the
nanocrystalline magnetite. Scale bar, 100 nm. The inset

shows detail of the fibre. Scale bar, 10 nmM!!,
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Fig. 7 a. Fibrous meshwork of the unmineralized proteinaceous tooth; b. incipient mineral deposi-

tion on the fibrous organic meshwork; c. polygonal organic framework enclosed in solid

magnetite in the mature tooth™*]
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