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We make use of self-made chitin with the mixed solutions of
different metals to solder nano particles, and the result is
excellent. The particle radius not only matches up to the size, but
in the process of soldering nano particles, it doesn’t need any
physical pulverizing or surfactant assistance. Also, it can solder
in low temperature. And we could raise its practicality and the
business value. What’s more, there is a good efficiency in
decomposing Methylene Blue. We can further decide the
roughness (measured with AFM) and the variation of the band
gap from nano colloid of different metal oxide mixed ratios.Our
experiment in the extending research aims to apply it to the
defense of bacteria and pollution, and even photoelectric cell.
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4, #-@E2 ~ 12 200m] 5 2 4 » H,0:CH,COOH =1:1 4¢ »
Mg(NO,), (2. 5M* 5 iF ) » B8 4 » 100ml &7H,0(60°C~65C) °

B, M s S R H A 2M 2 NaOH A @ B 5 ok -

6. fosé-H 4cr Mz NaOH A @ » I sedig 87 Fapskd o
P it o

7. {8 #3kzR4e » H,0 7 ¥ CH,COOH ~ Mg(NO,), (pH=1~2)% &
R R e ST BRI

8. B~1oml 2 iz i B » o2 @ & H gokipl e {oig iR v
# Iml ¥ chitinz 2 & -

9. ¥ ZIn~Fe~Ti 2 B~ B

(1)# e IM2. Fe(NO,), 4 2 3.4 M2 Ti(0R)+ k% %

(2)2~0.07Tml 2= Fe(NO,), ™ % 0. 023ml 2 Ti(OR)+% ;% fie & = Iml

A2

2R E B
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(3)B~% £ 2 dhchitin & H,04r + 4 2#(2)2 3 & = 10l
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12. #gh #2er B3RP 0 450C &S 30 » 482 15 £ % 1 400C
ek 30 A 4 -
1383 ot bleh2 St (33 B #,=1.155x10"*mole )
(DP~#F < mole #rcz Zn €474 3¢ 9~12 W v Ti-Zn 2 & R 3 -
(1:1>1:4-1:8>1:12>1:16)
(2)P~F T mole #r2. Fe €474 3 9~12 W ¥ Ti-Fe i & 33 o
(1:1>1:4-1:8>1:12>1:16)
(3) A& mole #x 47 & 9~12 W i Ti-Fe-Zn iR & 3133
(2:1:1>2:2:1>3:1:1>3:2:1>4:1:1>4:2:1)
14, ‘& g5 ehglsg £ 1 UV/Visible RX#EF i R 73206 o
15.fe % PRSI ? FR(10°M ~10°M ) ©
(1)B~29g & @ F > 4o » 250ml ok ? » R HER & 5 10°M -«
(2)1210°M 5 &8 > R I H & kR (2x10°M ~9x10°M )
(DR BT P TR rHz? FLHBE IRER-
16. W iTd ¥ et o & o

17 #8515 > 2 ot ]2 % Ti ~ Ti-Fe ~ Ti-Zn ~ Ti-Fe-Zn 3
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18. 10k L BHRIRRL Y FRIER LR IR A GF R

P EERENE IR

A REHRES
L~ 587 RpER B iln 8%
(1) 2 b8 ?\?i“‘ﬁl

(%-)
Chitin & 9ml 8ml Tml 6ml bml

ABS 0.390 | 0.441 | 0.553 | 0.452 | 0.356
e 8 & | B | & z 2
I EN B i 2 2

P.S HE L bsadk 2§50 #F&* 7 »3th o

(a) 7 BT H ~prz ¥ B 3k

_ RV EmIFr S g R 9x0.018
HHA D 55 &l 180

(b) #72 £ 2 3 2 #

nall

=9x107*(mole)

Ly

0.308 x107° (mole)
() £ Bh it i b 8-y ate: S Fiage]:s

=S5 EEZ ST RPEE R #=0.308x8x10"° = 2.464x107°(mole)



AT AT BRpE2 £ 2 #k

=6.536x10"°(mole)

(d) & v Fdcdp 7 5 907 chitin & 5 & »c% fids -

(e) d FHFFF &r> 7 9T A chitin fel EsY » 2 €44
K P AR ARTFE A2 2 e Ry o

(f) i & 87 Firinpr > LHFRER LR AL % L&
WA S HPIRAST THRE o a FREz 284
A E ML AT > Fpt e & T R A G SR

fe 0 TP BORaGNAIRER T E A B 3 A g A o

() BT FhaAFHY PIFmEH - 45 S8 2 KL H 2
GERB T FANBAREL P REIRERATE A A
ERIO "SR ST = IS0 S

(h) RIBpF RS > 85 DB 7 Fonk s 7Y ﬁf—i’;;g;? BB 9
A chitin# 5 < § o

(2) &5 BEER R EL SR b i G S PANERS 2 1L R

(% =)
Y IR P BR S ¥ |l
e 3
M
Chitin i 1] P 400°C 1 =% iF
Triton X-100 38 2] P 600°C 8 =x & £

(a) £ n% * Triton X-100 s g3 e H HRp P oargF A -



(b) &R Fenf A& > L4 %W Triton X-100 &i&is enix 2 F (G
B~ R s sl FlEEAR v Chitin 8 o
(c) Ry F %% % > Triton X-100 2 # & 2R kg K #r &

% - Chitin iF 2 8 3IZ2 4 6 E4EH -

(3) MERRITRA |2t g (17 AP 7 ot b2 S a)

(%2=)
4 | = Ti:Fe|Ti:Fe|Ti:Fe|T1:Zn|T1i:Zn|Ti:Fe:Zn Ti
P U] 8112 10 | 1:8 | 2:2:1
FE R e sk
f;::ﬁ%i 5.940 |51.070|47.607|34. 483|31. 398|51.881| 51.077 |35.798
FE R e sk
fgijii%}i> 3.090 |38.124|32. 089|24. 641|24. 662|37. 198| 44.425 |24.914
RUPAE
i;ﬁiﬁi 1. 411 |30. 642| 4. 680 {13. 025(10. 138| 6. 764 | 2.789 |14. 869
RUPAE
afg::i'i%}i) 1. 116 |24. 851 3. 627 |10.493| 8. 026 | 5. 252 | 2.008 [10.473
(H = :nm)

2y FAF R U TIi & B A fRL T E2oonK
(1) ™Mtttk & F 45 it e = 2 0 bl
(42 )3 B GPERR AT LR E T Mt E iRk

o 1:1 1:4 1:8 1:12 1:16
7@_4\? o)
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Fe:Ti 483 435 417 397 383

Zn:Ti <350 376 380 <350 <350

(2) T? Fhod®

ggiqen @ sV = 0.0016x + 0.0157
R? = 0.9965
0.035
0.030 | /
0.025 P——
v 0. 020 -
Z o —
0.010 |
0.005 |
0. 000
0 9 4 6 8 10 12
kR D
(B-)

(3) * 2. 2 FEERA LY Fred 2 ik
PBCEIE IR a2 R E
(a)PR A& 19K /i
(b)#. 33 % ## :9cem?
()& ™ Eirtift:15ml

(d) B4>3 9 FER :5691x10°M

(e)PF R :30 ~ 45

mole/cm? - min
Ox AT ( / )
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(%3 )Ti-Fe 2 X @R LS kR (nx10°M )

&y =k [ Fx [ #x [ gk | W | zd

3.262 | 3.187 | 4.665 | 4.786 | 3.398 | 5.737

3.911 | 3.820 | 4.198 | 5.510 | 3.760 | 5.706

bl

1:1

1:4 3.971 | 3.684 | 4.439 | 5.088 | 4.635 | 5.314
1:8

1

1

12 4.047 | 3.594 | 3.881 | 5.299 | 5.340 | 5.691
6 3.926 | 4.876 | 4.228 | 5.223 | 3.473 | 5.571

(%= )Ti-Fe 2 kg kis » 2L v F2 »cF (10" xmole/cm? - min)

& ik + & 5k =k v
e K
C
1:1 1.375 | 1.417 | 0.596 | 0.528 | 1.299
1:4 0.746 | 0.906 | 0.486 | 0.126 | 0.377
1:8 0.997 | 1.048 | 0.838 | 0.109 | 1.081
1:12 0.913 | 1.165 | 1.006 | 0.218 | 0.195
1:16 0.914 | 0.386 | 0.746 | 0.193 | 1.166

(% -=)Ti~Zn 2 A HBB LS ER (nx10°M )

| =k | §k | % | Fx | W | 7
N
i
1:1 3.699 | 4.499 | 3.687 | 4.137 | 4.092 | 4.907
1:4 4.152 | 4.499 | 4.288 | 4.031 | 4.484 | 4.967
1:8 4.243 | 4.688 | 4.378 | 4.364 | 4.741 | 5.389
1:12 3.911 | 4.922 | 4.258 | 4.016 | 4.680 | 4.922
1:16 4.213 | 3.941 | 4.469 | 3.654 | 3.956 | 4.907

(£ M)Ti-Zn 2 K @Bk is 215 7 F2 »cF (10" xmole/cm? - min)
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& xSk 5 & % Sk ek UV
N
T
1:1 0.671 | 0.227 | 0.678 | 0.428 | 0.453
1:4 0.453 | 0.260 | 0.377 | 0.520 | 0.268
1:8 0.637 | 0.389 | 0.562 | 0.569 | 0.360
1:12 0.562 | 0.000 | 0.369 | 0.503 | 0.134
1:16 0.386 | 0.537 | 0.243 | 0.696 | 0.528
(%4 )Ti-Fe-Zn z £ #BRELEER (nx10°M )
~ G, | =k | FE | Bk | X | W | %%
il
2:1:1 5.978 | 6.038 | 6.023 | 4.575 | 6.612 | 6.838
2:2:1 5.812 | 5.5505 | 5.691 | 4.680 | 6.219 | 6.999
3:1:1 5.646 | 6.536 | 6.083 | 4.741 | 6.280 | 6.610
3:2:1 6.083 | 5.797 | 5.948 | 4.228 | 6.461 | 7.050
4:1:1 6.250 | 5.963 | 6.083 | 4.213 | 6.914 | 7.038
4:2:1 5.933 | 5.359 | 6.250 | 4.590 | 6.597 | 7.285
(% L)Ti-Fe-Zn 2 A BB LS 2 2T 7 F2 0¥
(107 x mole/cm? - min)
~ Sl | EX | FE | EE | X | W
i
2:1:1 0.048 | 0.044 | 0.045 | 0.126 | 0.013
2:2:1 0.066 | 0.080 | 0.073 | 0.129 | 0.043
3:1:1 0.054 | 0.004 | 0.029 | 0.104 | 0.018
3:2:1 0.054 | 0.070 | 0.061 | 0.157 | 0.033
4:1:1 0.044 | 0.060 | 0.053 | 0.157 | 0.007
4:2:1 0.048 | 0.044 | 0.045 | 0.126 | 0.013

13




1 72 IR LR (nx10°M )

m k| ik | %% | £% | W | z4
B
7]
¥ Ti 3.549 | 4.167 | 4.273 | 5.284 | 3.126 | 5.495
)Ti 2 K IR kis » 23 " 2 »cF (10" xmole/cm? - min)
m =k | 5% | 2% | g% | W
B
7]
¥ Ti 1.081 | 0.738 | 0.679 | 0.117 | 1.316
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D1g1tal Instruments ManoEcope

scan size 1.000 g
SCan rate 1.001 Hz
Number of samples 512
Image Data Haight
Data scale 20.0% nm

EI view angle
—;'j— Tight angle

Hoo0.200 BT
Z 20,000 nm/div

chromeng, D02

3. chromerge (24hr)

fm Sectian Analysis
|
L 48,828 nm
k J RMS 1.511 nm
e [nlnd
Raflc] 0,742 nm
. FLffia 2.80% nm
Rz 2_668%9 nm
Rz <ht 2
Radius 91770 nm
w =igma 0,897 nm
@ | 1 | 1
"0 0.25% .60 .73 1.00
dm Surface distance 49.632 mm
=pactrum Horiz distance(ll A4F.BZ8 nm
Wert distance 4. 1E1 mm
Aangle 4.B54 0
' Surface distance

Horiz distance
Wert distance
angle

Surface distance
Horiz distance
Wert distance

angle
Spactral period o

oo Min Spectral fFreg d Hz
Spectral RMS amp 0.0005% nm

chromerg. 002
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6. CHyCly (1hr) and acetone(1he)

o lvent- 002

7. CHaCly (1hry and acetone(lhr)

nm Section Analysis

Spactrum

solwvent-. 002

Digital Instruments ManosScape
Scan size 1.000 #
Scan pate 1.001 H=
Number af samples 512
Image Data Height
Data =cale 2000 nm

wiew arngle
Sii- 1ight angle

D.200 iE/sdiv
20,000 Amddiv

L 111.33 nm
RMS 0. 349 nm

c o

Ra1<y  DBL11E rm

Rinax 0. 821 nm

Pz 0.31% nm

Rz cnt B

Radius 1.660 Hm

519 gma 0.233 nm

Surface distance 111.41 rm
Horiz dizstance(L] 11133 rm
wert distance 1.446 mm

Angle O0.744 o
Surface distance

Horiz distance

wert distance

Angle

Surface distance

Haorlz distance

wart distance

Angle
spectral periad oc
Spectral Treg O HZ

0.000005 nrm

Speectral RME amp

(1) &~ % ABS B
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