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My name is Yu-Chieh Cheng, or you can call me Jack. I’'m a ninth grade student of Jen-Ai
Junior High School in Hsinchu County. During the childhood, I’ve been contact with many books
about math and science and have a great interest on them. At my leisure time, I like to think about
the theory and phenomenon on books. At the junior high school, I also designed the experiment
instruments and did experiments with my friends.

I’'m lucky to have the opportunity to take part in this international science fair. First of all, I
especially want to appreciate the guidance of my teacher Mrs. Hong, and my classmates. We
learned about the spirit of scientific research, and also learned how to solve problems by team
cooperation.



!

TRAEE TE [ ORI (] o PRSI (2 T R g - 25
PP SRR PASAER ) 4 BRI MRS RS B S5
BETIE ] o F ] HIPRE R @ @ AR O e i LF{{]FIJQEI:EIIE i ﬁm_{
FERTHOACT AR o IR PSR (EFRE - []EﬁEﬁ”mE’%" (% T pIBE Y
AR TEHIRE (> 85T 8F25 % (migration velocity) /IR » $17" F#8F A (mole conductance)*
eV 3T - [FRRCR IR - PHARTT 2-1 (IR PAeR=e 2-2 BRI PLIES " 9217¢ (ionic strength) T [fil > 2-2
ﬁ'JﬁE&%ﬁ@?@@@ﬂ*  BFLHR L] > B FE‘T—‘;LE:I_:;I,\ A | o



Abstract

Ionic Rotation Speed in the Magnetic Field—

Investigate the Variables of Ionic Migration Velocity

Because of the effect of Lorentz force, charged ion will have interesting rotation under the
vertical magnetic and electric field.

We use the above principle to design a simple instrument or tool, in order to evaluate and
study the formation of different ionic mirgration velocities. The velocity of the charged ion in the
instrument is affected by differences in the electrolyte, the charge differences of the ion tested and
the differences in electrostatic forces between ions.

From the experiment we can deduct that at a fixed constant electric field, when the
concentration of the electrolyte is reduced, the interaction of forces between positive and negative
ions will be reduced.

When the migration velocity of ions increase, the mole conductivity A (mole conductance )
will also increase.

At the same concentration, the ionic strength between copper nitrate ( 2-1valency type ) and
copper sulfate ( 2-2 valency type ) are not identical.

Copper sulfate, a 2-2 valency type has higher ionic strength, the velocity is slower and the

mole conductivity A is also smaller.
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% - PR

PR
LRt -
B 24 IR : CuSO,  0.0IM
| by g i
FIR CRQ_| PR (V) | BB CAD | PRV | 3B (A)
93.24 4.5 0.01 2.6 1.97
93.52 4.5 0.01 2.7 2
92.45 4.5 0.01 2.7 2
92.57 4.5 0.01 2.7 2
91.60 4.5 0.01 2.8 2
YA =92.676 (7))
- CuSO, 0.0IM
B 27 AR < CuSO, 0.025M
It gty o
e PREEECV) | EREECA) | PREBIECV) | BRBECA)
50.34 4.5 0.02 2.7 1.99
49.59 4.5 0.02 2.7 2.04
47.75 4.5 0.02 2.6 1.96
48.81 4.5 0.02 2.6 2
48.78 4.5 0.02 2.8 2.01
I HSYEI] =49.054 (7))
#*Z CuSO, 0.025M
% 27 AT CuSO,  0.05M
N gty i
i PREEr (V) | FHEECA) | PRV | S HHCA)
32.72 4.5 0.03 34 2
33.65 4.5 0.02 34 1.99
32.81 4.5 0.03 3.5 2
32.53 4.5 0.03 34 2
31.59 4.5 0.03 3.5 2

Y] =32.66 (F))

%=

CuSO,

10

0.05M




WEVE 228

VR © CuSO,  0.075M

It g o
e PREEECV) | EREECA) | PREBIECV) | BRBECA)
29.90 4.5 0.04 3.1 1.99
28.13 4.5 0.04 3.2 2.04
28.78 4.5 0.05 3.1 1.99
29.56 4.5 0.04 3.1 2
28.00 4.5. 0.05 3.2 2
I HSYEI] =28.874 (7))
#P4 CuSO, 0.075M
W 02,5 THERT © CusO,  0.IM
N sy iR
IR CRQ_| PR (V) | BB CA) | PRV | 3B (A)
22.53 4.5 0.05 3.2 2
21.72 4.5 0.05 3.2 2
2247 4.5 0.06 3.2 2
22.15 4.5 0.06 3.2 2
21.22 4.5 0.06 3.2 2
TR =22.02 (7))
#*7 CuSO, 0.IM
B : 248 A © CuSO, 02M
Hisi 9ty oo
T PP P (V) | BB (A) | PR (V) | 8B (A)
18.21 4.5 OI.OS 33 I2
18.70 4.5 0.09 34 2
17.60 4.5 0.09 3.2 2
18.34 4.5 0.09 34 2
18.65 4.5 0.08 3.3 2

] =18.30 (F))

e

CuSO, 0.2M
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B 215 ISR 2 CuSO, 0.3M
I FEty 9t s &} B
R (7 PR (V) | P8R (A) | PRFEE(V) | F 8 EFCA)
15.59 4.5 0.1 33 P
15.93 4.5 0.13 3.4 2.03
15.06 4.5 0.12 3.4 2.02
15.34 4.5 0.13 33 2.01
14.06 4.5 0.12 3.2 2.01
T ETEE] <1520 (FF)
*+ CuSO, 0.3M
101 HARPERT : CusO,  04M
[y It 56! o
i (7 PREECV) | FERECCA) | IRFEECV) | B EREFCA)
13.19 4.5 0.17 3.1 201
13.22 4.5 0.16 3.1 1.98
13.41 4.5 0.17 3.1 2.01
13.25 4.5 0.17 3.1 1.98
13.25 4.5 0.16 3.2 2.01
T =13.06 (F))
%7 CuSO, 04M
W 20 ijﬁi&@iﬁ : CuSO, 0.5M
I FEy It & B
[ ( PFRECV) | S EREECA) | PRRRECY) | S EREECA)
12.59 4.5 0.17 3.3 2
12.31 4.5 0.19 3.5 2.01
12.57 4.5 0.23 3.2 1.99
12.22 4.5 0.24 3.2 2
12.16 4.5 0.24 3.2 2
TSP =12.37 (FF)
#Jv CuSO, 0.5M

12




W 220 TR CuSO,  0.6M
It It ! o
R (7 PF (V) | A ERE(A) | PR (V) | A EREFCA)
11.53 4.5 0.19 3.1 2,01
11.57 4.5 0.2 3.1 2
11.03 4.5 0.2 3.1 2
11.37 4.5 0.19 3.1 2
10.78 4.5 0.22 3.1 2
TSP =11.26 (F))
#4  CuSO, 0.6M
W 23 iﬁi&fzﬁz‘fﬂ : CuSO, 0.7M
[y It s o
i (7 PRRECV) | S EREECA) | TRFRECY) | S EREECA)
10.57 4.5 027 3.5 2
10.85 4.5 0.25 3.5 2
10.69 4.5 0.25 3.5 2
11.16 4.5 0.27 3.5 2
12.13 4.5 0.29 3.5 2
T =11.08 (F))
#+4 - CuSO, 0M
Vg 03 iﬁ?fﬁ@:ﬁ:@sm 0.8M
It gt g o
[ ( PFRECV) | S EREECA) | PRRRECY) | S EREECA)
10.75 4.5 0.29 3.5 P
11.31 4.5 0.28 3.5 2
11.41 4.5 0.3 3.4 2
11.22 4.5 0.31 3.5 2
11.25 4.5 0.32 3.6 2
TSP =11.19 (7))
*4 = CuSO, 0.8M

13




Wi 04 A S CuS0, 09
[ e 9t 55y (-
[ (7 PR (V) | B EREECA) | IRRRE(V) | B ERBF(A)
10.66 45 0.7 3.4 P
10.71 45 0.28 34 2
11.25 45 0.3 34 2
10.31 45 0.33 34 2
10.28 45 0.32 34 2
TiEEE =10.64 (F)
%4 = CuSO, 0.9M
I 04 IR 2 CuS0, 1M
|k 9tz i
] (7 RV | FEAECCA) | P RECY) | SERRECA)
10.22 45 0.33 34 201
10.09 45 0.32 34 1.99
9.69 45 0.35 34 2.01
10.15 45 0.34 36 2
10.28 45 0.37 34 2
TSI =10.09 (F))
#4 P4 CuSO, 1M
2. ~ S
EVE 130T R - Cu(NO,),  0.01M
I gty i
i ROV | HB(A) | PREEECY) | HRBE(A)
47.04 45 0.02 3.2 1.98
46.99 4.5 0.02 3.2 1.98
46.70 45 0.01 3.2 2.01
46.21 45 0.01 3.2 2.01
47.80 45 0.02 33 1.98

T =46.988 (F))

ENE
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Cu(NO,),0.01 M




WV 2 30°C VAR 2 Cu(NO,),  0.025M
[ ek 9t 56 i
RO | i (V) | HEBCA) | PRV | B (A)
32.28 4.5 0.03 33 2
31.13 4.5 0.03 3.2 2.01
31.87 4.5 0.03 3.1 2
31.13 4.5 0.03 3.1 2
32.72 4.5 0.03 3.1 2
I HEYEE =31.826 (F))
44 Cu(NO,), 0.025M
WV 2 28°C VAR 2 Cu(NO,),  0.05M
[ ek 9t 56 i
i ROV | FHB(A) | PREEECY) | HIB(A)
22.03 4.5 0.07 3 1.99
22.50 4.5 0.06 33 2.02
21.96 4.5 0.06 3.2 1.98
23.94 4.5 0.07 3.2 1.99
22.25 4.5 0.06 3.3 2
TSR] 202,536 (F))
%4+ Cu(NO,), 0.05M
V% 1 28°C PR - Cu(NOy),  0.075M
[ ek 9 sy i
R CRQ_| PR (V) | BB CAD | PRV | 3B (A)
17.34 4.5 0.09 33 1.98
16.90 4.5 0.09 3.2 2
16.69 4.5 0.09 34 1.97
17.06 4.5 0.09 3.3 2.02
17.28 4.5 0.09 3.1 1.99

T HEEET =17.054 (FF)

A T

Cu(NO;),
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0.075 M




WV 2 30°C PRFEHT 2 Cu(NO,),  0.1M
ek 9t 56 i
i (RSB | FHB(A) | PREEECY) | HRBE(A)
13.37 4.5 0.14 2.1 2.02
13.32 4.5 0.13 3.2 2.01
13.06 4.5 0.13 3.1 2
12.94 4.5 0.14 3.1 2
13.32 4.5 0.14 3.1 2
SR 213202 (F))
# Jv Cu(NO,), 0.IM
g 307 VAR - Cu(NOy),  0.2M
Bl 9t 56 o
e PREEECV) | EREECA) | PREBIECV) | BRBECA)
8.31 4.5 0.25 34 2
8.18 4.5 0.25 34 2.01
8.59 4.5 0.25 34 2
8.53 4.5 0.25 3.4 2
8.47 4.5 0.25 34 2.04
I =8416 (F))
%~ 4 Cu(NO,), 02M
WEVE 1 29T PR - Cu(NOy),  0.3M
[ ek 9t 56 i
R CRQ_| PR (V) | BB CAD | PRV | 3B (A)
7.12 4.5 0.34 33 2
7.25 4.5 0.33 3.3 2
7.41 4.5 0.35 3.2 2
7.40 4.5 0.35 3.2 2
7.31 4.5 0.35 33 2

TSI =7.008 (F))

Ea

Cu(NO;),

16

0.3M




W 307 VR : Cu(NO,), 04M
[ ety [
i PR Er (V) | A HH(A) | PRV | 385 (A)
6.28 4.5 0.4 3.4 2.03
6.53 4.5 0.4 34 2.01
6.34 4.5 0.41 3.4 2.03
6.28 4.5 0.43 34 1.99
6.29 4.5 0.44 34 2
TS =6.344 (F))
# -4 = Cu(NO,), 04M
W 0 20T VAR - Cu(NOy), 0.5M
[ e ity (-
i PREEECV) | EREECA) | PREBIECV) | BRBECA)
5.28 4.5 0.54 3.1 2
5.72 4.5 0.53 3.3 2
5.87 4.5 0.53 3.2 2
5.25 4.5 0.56 3.1 1.99
547 4.5 0.56 3.1 2
I =5.518 (F))
#.= 4 = cu(NOy), 05M
117 : 29°C IfiER - Cu(NO,), 06 M
[ IFE gy i
R CRQ_| PR (V) | BB CAD | PRV | 3B (A)
4.93 4.5 0.65 3.2 2
5.13 4.5 0.66 3.2 2
4.97 4.5 0.61 3.3 2
5.12 4.5 0.61 3.3 2
5.06 4.5 0.61 3.2 2

TR =5.042 (F))

FIAM Cu(NO3)2

17

0.6 M




WV 2 30°C PRFER : Cu(NO,), 07M
ek 9t 56 i
i (RSB | FHB(A) | PREEECY) | HRBE(A)
497 4.5 0.66 33 2.01
4.68 4.5 0.67 3.5 1.95
478 4.5 0.69 3.5 2.01
481 4.5 0.7 3.5 2
4.75 4.5 0.74 33 2
I =4.798 (F))
#.=4=7 Ccu(NOy), 07M
g 307 VAR - Cu(NOy), 08 M
Bl 9t 56 o
e PREEECV) | EREECA) | PREBIECV) | BRBECA)
4.62 4.5 0.73 3.3 2
4,72 4.5 0.75 33 2
475 4.5 0.74 33 2
472 4.5 0.76 33 2
4.62 4.5 0.76 3.2 2
PRI =4.686 ()
# -4+ Cu(NOy), 08M
W 307 PR - Cu(NOy), 09M
[ ek 9t 56 i
R CRQ_| PR (V) | BB CAD | PRV | 3B (A)
4.40 4.5 0.83 33 2
4.56 4.5 0.79 34 2.02
4.62 4.5 0.83 34 2
453 4.5 0.83 34 1.99
4.62 4.5 0.85 3.4 1.99

TR =4.546 (F))

e

Cu(NO,),

18

0.9M




WV 2 30°C PR : Cu(NO,), 1M
[Pk 9t sy’ o
i (RSB | FHB(A) | PREEECY) | HRBE(A)
4.25 4.5 0.9 3.3 2
4.38 4.5 0.88 33 2
4.5 4.5 0.94 34 2
4.6 4.5 0.88 33 2
4.62 4.5 0.89 3.4 2
T =447 (Fp)
# -4 7 Cu(NO,), 1M
3.@?}@2@5'
% 28 AR KNO,  00IM
[ | Ferk 9t 56l iR
FRT CRQ_| (V) | BB CA) | PREBIECV) | 88 (A)
23.78 10 0.05 2.5 1.99
22.57 10.1 0.04 2.5 2
23.75 10.1 0.04 2.5 2.01
25.78 10.1 0.04 2.5 2.01
25.06 10 0.04 2.5 1.98
I HETEE =24.188 (%))
#7H4 Jv KNOs 0.01M
AP
267 VR I NaNOs 0.0IM
ek Ry i
IS [ (V) [ s () | P80V [ 48580 (A)
26.56 10.1 0.04 2.4 2
26.28 10.1 0.03 2.4 1.99
28.62 9.9 0.04 2.4 1.99
28.66 10 0.04 2.4 1.99
27.50 10 0.04 2.4 1.98

T SIEE =27.524 (7))

?’v_: —{ NaNOs

19
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AR 0.01M PSR PSS AT R SIS - PRRT - (L o s AL 2 )
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