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I’m Lai Hung Yin, a senior high school student in Kaohsiung Girls’ Senior High
School. Since | was little, I have been curious about the world. Lots of phenomena in
nature always catch my eye and arouse my desire to find out the cause and effect
behind them. Whenever | encounter the difficulties in figuring out answers, they
become more fascinating to me.

As a high school student in Taiwan, | have to deal with heavy schoolwork. But
still, I join the science research club in school and participate in scientific display
competition. For me, it is a meaningful and challenging experience, from which |
learn a lot, thus expanding my horizons.



I’m Alice lan Pan, a senior high school student in Kaohsiung Girl’s High
School. I’m very interested in science, enjoying doing experiments and reading
Scientific American. It’s fascinating for me to explore natural phenomena and
conquer challenges.

Even with heavy schoolwork, I still participate in science exhibition, where |
can learn more. For me it is a great chance to improve myself and hope I can do
well.
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Abstract :

During the ravage of SARS, a great amount of activated carbon was imported to Taiwan, leading to the
shortage of actived carbon for emergent use in our country. In view of this phenomenon, we investigated six
kinds of wood that are most common on the market and processed them into twleve kinds of actived carbon.
We found that different actived carbon has distinct adsorptive power on different substances by observing the
adsorption in the colored solutions. In quantitative experiments, we applied substances of different sizes and
properties (chlorine ions, ammonium ions, glucose molecules, arsenic(IlI) oxide) to compare the adsorption of
these twelve kinds of actived carbon. We found that each substance is adsorbed the most by a certain kind of
actived carbon. Then we observed the apertures of actived carbon under stereoelectric microscope and contrast
the result with adsorption. We had two following findings:
<1> Actived carbon has better adsorption if its apertures fit the adsorbate molecule well in size.
<2> Wood itself doesn’t have electric charge. But sometimes the minerals contained would enable it to have

electric charge. We have to take the electric charge into consideration in the experiment if necessary.

At the same time, in a modern life, the contact between us and electronic waves are not avoidable.
Electronic waves with different frequency have varied characteristic and therefore cause dissimilar influences
on humans. The news reports keep on showing the charcoal can shield us from electronic waves. Therefore,
we want to find the causes why the charcoal affects the electronic waves.

During the process of the research, we find that the total of all electronic waves released by electricity
tower, mobile phones, household electronics are within the secure spec. The charcoal has to be burned higher
than 550°C and then it can generate the electric conduction graphite structure inside and then it can have the
shielding function.
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2 if
4, T
5. At
(Z) ks iR
L PR 0.IM g f “‘éﬁﬂﬁ?ﬁ% °
2. SYBIZV 350mLEf O.IM S (S ATkt ™ | D H e R TR S g
FEF I BT ORGSR AR
3. % 60min * 120min * 180min * 240min ~ 300min " [{{i5VF | = EELHEY 60mL i * SER/EH 1
533 AR R R -
4. FUH PO I 3 | FPORSEE CRATERRY) - RS (LO) [ A8 L
PAYIIE E (IR IR IR ORI R AT SRS S
B P -
5. £ I R TS OSBRI - ST B il o,
EEES PRGN -

() #EHN
-1 REY FF R

1st st 3st

VOB PR | VO PR | PO IR | P
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% 42~ PEENEHER BHREET R ]
AgNO: 15 £l (mL) KSCN 1fj# £l (mL)
Ist 2st 3st | Ist 2st 3st
17.1 | 174 | 16.7 2.4 2.5 29
184 | 181 | 17.6 3.7 4.2 4.2

181 | 179 | 183 4.2 4.0 4.2
169 | 17.3 | 16.7 34 3.6 3.5

182 | 184 | 17.6 6.0 6.4 6.5

43 PR [ SRS P
AgNOsIf# &l (mL) KSCN ifijf £l (mL)

Ist st 3st | Ist 2st 3st
19.8 | 20.1 20 3.8 4.1 4.1
18.0 | 18.0 39 4.3 39

202 | 199 0.7 0.2 0.3
20.1 | 20.0 6.2 0.5 0.8

17.3 | 169 4.9 5.2 5.0

S 4o~ PEEE(|F R U
AgNOsif# £l (mL) KSCN if i (mL)

Ist | 2st 3st [EH) Ist | 2st | 3st |[2H

18.1 | 180 | 181 | 18 | 2.6 2.6 24 |25
7.1 | 170 | 17.0 | 17 | 2.0 2.1 1.2 120

170 | 169 | 17.1 | 17| 2.7 32 25 |28
200 | 20.1 | 20.0 [ 20 | o.1 6.1 59 16.0

180 | 179 | 179 | 18 | 4.7 S 43 145
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e 4-5 ~ PRERFAEA SR ES PR iR
AgNOsIf# EH(mL) KSCN 1fj# £l (mL)

Ist 2st 3st [ Ist 2st 3st
16.0 | 16.0 | 16.1 1.3 1.4 1.7
159 | 16.0 | 16.0 2.9 3.2 2.9

l6.1 | 160 | 16.0 3.3 3.6 3.6
159 | 159 | 16.1 4.0 4.2 39

l6.1 | 160 | 16.1 5.2 5.2 4.7

e 4-6 ~ PEEFAGA SR EE PR iR
AgNOsJf[# &l (mL) KSCN 1fj# £l (mL)

Ist 2st 3st [ Ist 2st 3st
20.1 | 20.0 | 20.0 5.7 5.9 6.3
170 | 17.1 ) 1.9 1.9 2.3

17.1 | 171 . 3.2 2.7 3.0
180 | 18.1 . 4.4 4.7 4.4

169 | 17.0 . 3.8 4.1 4.2

47~ PERERCR B R T

AgNOsif &l (mL) KSCN if# Bl (mL)

Ist 2st 3st [ Ist 2st 3st
250 | 250 | 25.1 4.6 4.6 4.7
17.1 17.0 | 17.0 3.2 2.9 2.8

170 | 17.1 | 17.0 34 3.7 3.3
169 | 169 | 17.1 3.7 39 3.6

170 | 17.1 | 169 4.1 4.5 4.4
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EWER

[ FE g SRR P T

AgNOs Y

<&l (mL)

KSCN ifj# &t (mL)

Ist 2st

3st

2st 3st

170 | 17.1

17.0

1.7 2.1

19.1 | 19.1

5.0 4.9

17.1 | 169

3.4 3.6

180 | 179

4.6 4.7

170 | 17.1

% 4.9 -

4.1 4.0

[ SR

AgNOs Y

< £l (mL)

KSCN jfj# £l (mL)

Ist 2st

3st

Ist 2st 3st

25.1 | 25.0

25.0

5.1 5.0 4.8

19.1 | 19.0

3.2 32 2.7

189 | 189

4.8 4.9 5.2

179 | 18.0

4.5 5.0 4.6

18.1 | 18.0

% 4-10 ~

54 54 5.8

BT B I )

AgNOs Y

“Ei(mL)

KSCN 16 Bl (mL)

Ist 2st

3st

Ist 2st 3st

210 | 21.1

21.0

3.6 3.7 34

199 | 199

20.1

4.3 5.2 5.1

180 | 18.0

18.1

3.2 3.2 3.0

180 | 179

17.9

3.7 3.5 3.5

21.1 | 21.0

21.1
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FA-11 ~ [P5RARA B RS R
AgNOsIf# EH(mL) KSCN 1fj# £l (mL)

Ist 2st 3st [ 2st 3st
17.1 170 | 17.0 ) 0.9 0.9
20.1 | 20.1 | 20.0 ) 49 4.8

159 | 160 | 159 . 3.0 3.2
170 | 170 | 17.0 . 4.2 3.8

16.1 . 15.9 . 3.8 3.3

\ f“‘%ﬁ»w@ﬂr%@Fﬁ%@'wrﬁ:‘w
KSCN Y £ (mL)

Ist 2st 3st
3.1 2.7 33
5.4 54 5.6

3.3 3.7 3.6
4.3 4.1 4.4

3.7 3.3 34

: ['“‘????TEW%Tg“gg'wwﬁ:_”
KSCN ifj# &t (mL)

3st [ Ist 2st 3st
18.0 2.2 2.3 2.6
18.2 3.1 3.0 2.8

17.0 2.6 2.3 2.6
18.0 5.1 5.2 4.7

18.0 6.6 7.1 7.2
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4. Feif AR R £ 5 iy AR R (RS e RS o el A PRI
POAT RS P 2 TR P TR o 2 (P g R = ] [ PR R P g B RS B S
EAHRIFAFN > HRLS POEIRAFA (=S AR SRR - i I PRIk 2 B0 (=S T e
S e s 5

S. PP ATRAR AT ERY 0 1" (R I Fposgdest B S5 T g o RO bR i
[ pu@% (1)A FavElmz 2 anvadit 3 2327 paibif £ ] dldziget X 8 o

(2)2 B AFAFEEREG P RnT P (F 2 T TE s 33 FIFET 4 Pl A
Sk Rl F f RIERIF 2 ) A ¥ f T T A2 7 ek o PUSTHER
- F‘q‘% HAPERSApURE R > (S W PEER ORI I8 21F ) 5 wm pup[ R~ £ AT L gm py
AT BRSPS e L PR e (TS T RS (M 30 em)
SN RRE  [TEEAR A PR A AT 40 o m BT IR R BT PR

PP e A
6. [l BRI A [ A BB 19 EI9EL 250mg / L o REENEERORE AT - Ji
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S R R P 5T I SO B
(= ) #EREIpY wt“ij 'ﬁﬁ fLpss * Jlga fim;“?a I EL ’%F@ﬁﬁﬁkﬂmﬁ
I ff[[fk e RN L G e BREAPP I

7 Fl[iﬁfb (PR W (=28

4. PIELAT
(=) k&N
L&
2. |
3. B
4. TEREEYRE R
(PH) e
L [l 9% fug ahﬁ&o
2. ST HI#V 150mL 9% FY% NFL&B' HR LB H A #Eiﬁifﬁfhﬁwfgf‘ 5g El@ﬁ@f
(SRS RN IR (¢ R i Lk S USE
3. [ 60min > 120min + 180min * 240min ~ 300min & £V 15SmL Fl1* SER 1 o
4. ] FPERRT ] 9.25%fVRRTR 1P IRLAG it IS 5ty - (A 1! pH3 .4 7 ~pHA Fﬁ)
. JF £ N BB IR S i FOsctl (g I E et ] s 55)
AR ISR -
(=) e
1 eV E PR

1st st 3st

LEL [ Ak LA
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S50~ TIEE 9.05% HCLAE IR 0% 4

1st 2st 3st
12 9.25% HCL 15.3 15.5 16.0

RV AR £ 1 9%
Fe 53 ~ PrEREAMIA BfA T pupE it
9.25% HCl fa*' [ £}

» 2st 3st

Ihr % NH/[o®JERE! 12.6 12.7
ohr % NH PORIERE] 1.9

3hr & NHa PUgREl 11.5

4hr = NHa P& EREl 10.9
Shr % NH/pU#aEl 11.0

A 54~ PEEVEITE 150 O IRE -
9.25% HCI pu* | £l

- 2st 3st
lhr & NHXEI'U;'JQ%E [ 11.4 11.7
2hr & NHe pu#E[ERE 11.3 11.4
3hr & NHSAURERE . 10.8 11.2
4hr = NHaPUR]ER 10.8 11.2

Shr % NH4 PURaRE! 10.1 10.2
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A 5.5~ PEEREF 1F B0+ PO
9.25% HCI1 piv ™| £l

o 2st 3st

1hr % NH/FORJEEl 11.3 11.6
Ohr % NH: U|EREl 11.7 11.2

3hr % NH. floRaREl . 11.2 10.8
4hr % NHORaREl 9.7 10.1
Shr % NH.FU&gREl 9.9 9.6

e 5-6 ~ PEENFARA BF 0T Ty fff
9.25% HCI = | &l

2st 3st

i)
Thr % NH. %] gl 122

Ohr % NH: fORIERE 1.8
3hr % NHa PURgREl 11.7
4hr % NH [OR[ERE) .1
Shr i NH: fORIERE | 92

e 57 ~ PURIEARA o7 =" pupfiif
9.25% HCI = | &l

o 2st 3st
lhr % NH.O%]aREl ‘ 11.6
Jhr % NH/FORIER £l . 11.7
3hr % NH. O] El 111
4hr % NHe fORERE!

Shr % NHa FU[EREl
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58~ PEEIE [ 7 5 ORI
9.25% HCI1 piv ™| £l

i 2st 3st

1hr % NH/FORJEEl 11.3 11.0
Ohr # NH/ o &l 11.2 11.1

3hr % NHe O[eREl 10.4 10.7
4hr % NHORaREl : 9.3 9.4
Shr % NH./fiu|gREl : 9.1 9.1

Fe 5-9 ~ [TEEMIA B 0T =7 i
9.25% HCI = | &l

2st 3st

Fiil

Thr % NH. %] gl 130

2hr & NH: [R]ERE 126
3hr & NH: [URIERE] 116
4hr % NH/[O%ERE] . 116
Shr & NH: [RIERE] 10.6

SR F) ORI
9.25% HCI = | &l

fi st g
Inr 7 N ORI E | —
2hr 5 NHL ORI —
3hr & NH.FO%aREl =5
hr % NHSPUR[ERE! =

Shr & NHa PuUFgREl 10.6

43



DETNE L EFRE

ot

Fiil

9.25% HCI = | &l

2st

3st

Thr % NH: fO%[aR !

12.1

12.2

Dhr % NH/ ORI E]

114

11.6

3hr % NHaFU#[EREl

11.5

114

4hr % NH.O%R|ARE!

11.2

11.3

Shr % NH ORI E]

10.6

E R B

10.4

it

Fiil

9.25% HCI = | &l

2st

3st

Thr % NHs o] gRE]

12.8

2hr & NHiPURERE

11.9

3hr % NH: fURIERE!

12.1

4hr % NH.AOR|ERE!

11.1

Shr % NHa FU[gREl

10.7

[P )

ot

il

9.25% HCI = | &l

2st

3st

Thr % NH: O] gRE]

12.7

2hr = NHJPUR[EREl

11.6

3hr % NH: fURIERE]

11.5

4hr % NHr 0%l

11.6

Shr % NHa FU[EREl

114
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Fe 514~ [ZBER 1 RS 5T =T P

9.25% HCI o | &l

2st

3st

Thr % NH: fO%[aR !

12.9

13.2

2hr i NH [ORIERE!

11.8

12.2

3hr % NH: FURIER Bl

11.9

12.1

4hr % NH/O*ERE

11.6

11.5

Shr # NH- [ORIERE!

C_ I

surplus value of NH,"(%)
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11.7

= et

surplus value of NH,'(%)
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time(min)
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surplus value of NH, (%)
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surplus value of NH, (%)

surplus value of NH,"(%)
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time(min)

surplus value of NH, (%)
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B S TE T I R R S PR R
9

(= )RR ETHY = PIEL ARl 5 = RLTE V2 AR s LAV EpRGP055 =7 » FERLA BER&ER M il o3

S EERE RPN R [N A o R A T
S S R R RN AP
(=) kst -
L ST (PR ()

v

T‘Hnl:i.
;
=

2. A
3. Hexokinase
4. Glucose-6-phosphate dehydrogenase
(=) #Ewast
1. OLYMPUS-AU640 [ 18453 17 5%
2. %L Fn
4. FEREEYEE R
5. BE-ES
(P4 g R
L. R & E ] 110mg/100mL Elfrfﬁﬁ’??‘z °
2. 53 BV 150mL POREBRAE! * DA 405 - TR S e 1P
PR - B R A -
3. 1% 180min ™ 1AV H ] S £V 10mL fﬁ[’ k %”ET’HI o
4. 3 Fﬁ@%‘%@‘l Enzymatic method (#3k 3% ) JIFHENEE -
Ps. a. i?‘ﬁﬁfllﬂf%‘”‘h%ﬁ,[‘] Hexokinase (¢ '[EELTE) (B [~ i ATP E920T > 45y
Glucose-6-phosphate
b. FI0 ™ [#% Glucose-6-phosphate dehydrogenase ( G6P-DH) 2= ik &

Glucose-6-phosphate » NADH #[1 H" »
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(=) g

61 70 1 [l O

S BT RS
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