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3
( d =100 mm, d =96 mm, h=
150 mm)
16 (d =1.0 mm,d
0.2 mm, /= 20. 0 mm) (d =
0.16 mm,/=50. 0 mm) ,
, 19. 0 mm,
5. 0 mm.
1 _
1.1
( 10" CUF/mL,CUF/mL
), (121 C
20 min) , (1 mol/L), (
0.03 g/mL), ( 0.85 g/mL).
1.2
(CTP-2000K,
) (D07-7B,

) (D08~
4E, )
(DPO50548B, ) s
(P6015A, ) (4100,

) s (TU-1950,

)

2 . 10 mL

b

1 SLM(SLM

60 mL

b

90 mL

s Origin
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50
, 5 W
2
25 W, 17. 8%
. 10,20, 99.9%. 15 W 25 W
30,60,120,180,240,300 s 4 mL . , , s
680 nm iy 3.2
s s 15 W,
5 s
y,:%xmo%, ’
0 5s 300 s
X G . 3.2% 95.2%.
,C, t . i
SEM R ,
pH pH ’ N ’
(O, ,H,0, NO; )
, Beer-Lambert 4 mL
254 nm 220 nm
Og NO; [1571(5]; 2 mL
TiSO, 2 mL
680 nm HzOZ ’
3
3.1
10° CFU/mL, 5
300 s, 1 SLM
3.3
4 , ’ .
15 W,
60 S. 6 [}
10> CFU/mL 10° CFU/mL,
99.9% 25.2%.
4
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NO,+ « OH —HNO;, (M
NO, +0;, —>NO; +0,, (10
H,O,+hy—>2 + OH, 1D
« OH+H,0, —H,0+HO, - , (12)

6
3.4
0,,H,0, NO; 78,
0;, H,0,
pH , 7
7 0;,H,0,
pH
15 W,
300 s, pH
[19]

H,O<~—H + + - OH,
et H, O —>H,0" +2e,

NO;

NO;

H, 0" +H,0—H,0" + « OH, 3

O+ +0,—0;,

+ OH+ « OH—>H,0,,
2NO+0, —>2NO,,

1 SLLM,

0s

. 1
(D)
(2)
4)
(5)
(6)

NO+NO,+H,O —>2HNO,, D

NO—+ « OH —>HNO,,

(8)

HO, « +H,0, —H, 0+ 0, + - OH. (13)
1 H,0, HNO; pH
cuno, /Cuy0, pH t/s pH
0 0/0 6.940.2 0 6.9
1 6/28 6.5+0.1 30 6.8
2 8/36 1.140.2 60 4.5
3 10/57 3.7£0.3 120 4.1
4 17/79 3.440.1 240 3.7
5 23/102 2.8+0.2 300 3.2
NO NO, H™,
pH ; ;
NO NO, )
s pH 6.8
3.2, 0O;,
H,O, NO; )
O, 3.2 mg/L,H,0, 102 mg/
L,NO,; 23 mg/L
H, O, , H, O,
HNO;, ( 1 ) H,0,
HNO; ( 8 )
H, O, HNO;
. H, O,
8 H, O, HNO,
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Exploring the laws of simple harmonic motion
using torsional pendulum

ZHOU Zi-dong, SHAO Ming-zhen, WANG Cartlin, ZENG Xiao-qi, ZHANG Huan
(Department of Physics, Southern University of Science and Technology. Shenzhen 518055, China)

Abstract: A new torsion pendulum experiment was designed to lead students to study the laws of
harmonic motion, deepen their understanding of harmonic motion and mechanical similarity, and train
their skill of data analysis and processing. The basic rules of harmonic motion were derived for a tor-
sion pendulum. The experiment involved the usage of smartphone and video software, which enabled
students to measure the time evolution curves of rotation angle, angular velocity, angular acceleration
and energy.

Key words: harmonic motion; torsion pendulum; smartphone; video software
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Treating green algae biological wastewater based on
gas-liquid discharge method

TIAN Jia-ning, SONG Ying, WU Yun-feng, SUN Li
(School of Physics and Material Engineering, Dalian Minzu University, Dalian 116600, China)

Abstract. Adopting the array electrode arrangement, the gas-liquid discharge device was designed
based on the micro-electrade structure, and the research on the treatment of green algae biological
wastewater was carried out. The influence of discharge power, treatment time and initial concentra-
tion on the inactivation efficiency of green algae were discussed. The results showed that gas-liquid
discharge had a good killing effect on green algae. The inactivation efficiency of green algae increased
significantly with the increase of discharge power and discharge time, and decreased sharply with the
increase of its initial concentration. The results of UV-VIS absorption spectroscopy showed that the
content of H,O, produced during the discharge process played a key role in the lethal process of green
algae.

Key words: gas-liquid discharge; micro-electrode; chlorella; inactivation
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