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{Fig 5. 0}0|22H|E E23L]>
{Table 4. OI0|FZH|EZ 0| HA|El 220 MYIE 22 FHT|2 Het)
OFO| A Z2H|Eof HEA|E
22| M7 2 E) 125 150 175 200 225 250
- T =
22 5|2 Hetet A2
OA1||7|(dB) | 62 63 65 66 67 68
AE Z MK ARESE gEC|= 22|90 N7|7} AshX|E 21 wsto] H|mA g2k0| 2
S HiE{2|E Alo|22 iZ sl MX|FIC} LS SR 2|2 M7|7} YololX| Al o= B9l

{Table 5, A& 0| Al23} O}0|AZH|E 2 A2 ZX7|D
ol =282 28 557
NEY: CXY A2 E5X7|(QTtE)

3 . BBC micro:bit V2 Go Bundle

Memory: 512kB Flash, 128kB RAM

Interface: NXP KL27Z, 32kB RAM

Speaker: on board speaker

Wireless: 2.4Ghz Micro: bit Radio/BLE Bluetooth 5.0
Power: 5V via Micro USB port, 3V via edge connector or
battery pack. LED power indicator , Power off(push and hold
power button)

Current available: 200mA available for accessories
Software: C++, Make Code, Python, Scratch

Size: 5cm(w) x 4cm(h)

Processor: Nordic Semiconductor nRF52833 =

EXH
oo

2|: 30dB ~ 130dB
MEtT: +1.5dB(94dB@1KHz)
HEH: ov HEZ|
K& AFO|=: 57x36x149mm
FA: 144¢
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M3 32 HAE AETO| LTSS o] 9f5t AEO=, s y|& Mt AlZtof Bi2 @2l
0 -]

RY5HAIZI0f| OFO|C|O1Z AfRHRACE X S0M= Fig 10, QF 20| AIEE| £ 215}, off HE0f
XS olsls PEE ML) ST E|IAE S o MZECt 2 2 E AClE A2 BD, £
= =Zo0| oiZsl= 2HAl0] ot Z2tAEl 27|0f| S HAIOZ HASI0] MEYCE SatAEl 2
7|0fl 20~500gFE A2 HEE sl HOMA AlEEO| 2HS optx| HE[=X| Eelsts
HHAloR Al FISHFICHFig 11, Z1).

o dxa}

- A 1(ERH7E 22|12 TIZS Ho
Table 7. = Ol0|3ZH|E 22| 37|E H
HAES UERH Zolch Ji2[H] B2 SR0M L2 229 3|8 g 21.3% A2AzieH, §
el 22| F7|7t HE4E WS 2ot HHE HLsts FHAE EXUCL

t2[H]

{Table 7. 28lo| 2| 37|0| w2 7}2|H

=3 A2 BFF7|2 FE 2|9 M 7|(dB) uArg
24 13| 23| 33 43| 53| 63| 73| 83| 93| 103 Hd (%)
(6122<:|5B) 46 45 43 44 44 45 44 44 45 44 44.4 28.4
(6135dOB) 47 46 48 48 48 46 47 46 48 47 47.1 25.2
(6157dSB) 51 50 52 51 51 51 49 49 49 49 50.2 22.8
(GZG%OB) 52 50 50 52 50 53 51 52 51 52 51.3 22.3
(6272dSB) 55 54 56 55 56 56 56 55 56 56 55.5 17.2
(6285d0B) 58 61 60 59 59 60 60 59 60 61 59.7 12.2
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(613530,3) 45 48 44 44 44 43 44 43 42 43 | 440 | 302
(6157dSB) 48 47 48 47 48 a7 49 48 48 48 47.8 26.5
(626%08) 50 49 49 50 49 49 49 49 49 50 49.3 25.3
(6272dSB) 51 51 52 51 52 52 52 53 53 52 51.9 22.5
oy | 54 | 52 | 53 | s2 | 53 | s2 | 53 | s4 | 53 | 52 | 528 | 224
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{Table 9. S¥2| 22| F7[0f mE Ji2|d| EHEDZEIE] S ALE) SHollM ZFE 22|12 M7

=x 28 £H7|2 et 22|12 H7|(B) eSS
=d 13] 23] 33| 43| 53| 63| 73| 83| 93| | 108 | R (%)

(égﬁa) 48.8 47.7 48.5 48.5 48.7 48.4 47.5 47.8 48.4 47.5 48.2 22.3
(elsstB) 500 | 50.2 | 50.1 | 51.0 | 50.2 | 49.8 | 50.1 | 50.5 | 50.7 | 50.26 | 50.3 | 20.2
(égga) 51.2 51.0 51.1 51.1 51.0 51.5 51.3 51.6 51.2 51.2 51.2 21.2
(égﬁé) 51.2 51.3 51.5 51.3 51.4 51.4 51.7 51.8 51.2 51.3 51.4 22.1
(éggﬁ) 52.0 51.4 51.6 51.6 51.8 52.2 51.2 51.8 52.1 51.7 51.7 22.8
(égﬁg) 53.5 52.5 52.5 53.1 53.1 52.3 53.1 53.5 52.7 52.4 52.3 23.1

{Fig 12. S2I0IA LEE 22(9] M7|(EH % 22572 Ze 22(9| M7((P) Bl (28| E) >
80
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- M3 20420l ALZEH AIRO| R0 WE 22l 37| U 21E H|D)

Table 10. 2 OO|AZH|E 22| 37|15 HStAIZ o =& £ 5iolM §7éi?_ 2|9 M7|et 22| &
~ES LEHH Zo|ot 28 B2 SHUM L2 22(9] 37| Hid 24.4% H2AIF JI2|H] EEC
£ 52(+2.4%) Y2 IS Erh 53, 71E Z2 22|19 37(21 125(62dB)HAM = 29%Lt 24
Sh= 2P LIEHRACE JI2|H]9] 2E=E 1.3g/m0|1, 2829 Bk 1.20/mRACt &F 12 Ad
29| ZNZRE LI 2 AZE 0|6 2HE SSE0| O &E 27t o'z A'ol2h= 7Hdo
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<Table 10. S210| 22| 37|0f w2 £3t BHIDZ2IE| £ ALR) stolA N3 22(0] H7|>
=) 23 EHI|2 FFe 229 M7|(dB) a8
24 12l | 29 | 3% | 4% | 58 | 6@ | 7% | 8% | 9% | 109 | B (%)
(6122dSB) 433 | 447 | 434 | 427 | 439 | 446 | 449 | 438 | 448 | 435 | 440 29.0
(61352103) 495 | 49.7 | 49.4 | 495 | 49.1 | 49.4 | 493 | 495 | 49.8 | 49.8 | 495 214
(6157dSB) 50.0 | 50.3 | 49.7 | 49.4 | 49.9 50 496 | 50.1 50 | 49.6 | 499 23.9
(GZG%OB) 50.2 | 50.2 | 50.3 | 49.8 | 50.3 | 50.4 | 50.3 | 49.8 | 49.9 | 499 | 50.1 24.1
(6272dsB) 51.1 | 496 | 503 | 51.4 | 510 | 51.2 | 511 | 51.2 | 50.8 | 51.0 | °0.9 24.0
(6285d0B) 519 | 51.9 | 51.9 52 514 | 521 | 513 | 519 | 518 | 515 | °18 23.8
<Fig 13. S&0AM EEE 2|9 M7|(ZH 2t 2SEHTVIZ S 22(9 M7|(R) H|m(2EHE) >
80
70 o &3 65 66 5
60
455 409 50.1 5LE
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2 2oF X8 g AA9(200, 225, 250)0AM = SEECH 244 0L QAT M 722
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{Table 11. @2l 22| 37|0i| (2 et EHEDZRIE = ALE) SHollA & 2219 M7[D>

=5 28 BY7|2 5o £2|9| H|7|(dB) Ry
=X 13 | 23] | 33| | 43| | 539 | 63 | 73] | 8% | 93] | 109 | BE | (%)
(6122dSB) 46.5 | 46.9 | 46.4 | 46.4 | 46.1 | 465 | 46.0 | 46.6 | 46.2 | 46.2 | 46.4 | 25.2
(6135(103) 477 | 47.6 | 47.7 | 47.8 | 47.5 | 473 | 475 | 47.7 | 47.7 | 475 | 473 | 24.9
(6157d5B) 50.1 | 50.2 | 50.0 | 50.5 | 50.6 | 50.4 | 50.3 | 50.2 | 50.6 | 50.5 | 50.3 | 22.6
(626%03) 52.3 | 524 | 523 | 52.4 | 525 | 52.4 | 52.0 | 523 | 52.4 | 523 | 523 | 2038
(6272d53) 55.3 | 55.4 | 54.7 | 542 | 547 | 54.7 | 547 | 549 | 54.8 | 547 | 54.8 | 182
(6285d°B) 56.8 | 57.2 | 56.6 | 56.7 | 56.7 | 56.7 | 57.1 | 57.0 | 56.9 | 56.8 | 56.9 | 16.3

{Fig 14. SA0IA &EE 22|19 M7|(ZH 2t 2SFHYIZ ZYE 229 M7((2) Bl (#eH) >
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of 2[9] M7|et 22 ZAAES LIEHA 0| AIS YEH2 SEA L2 22[9] 37|18 B
31.6%Lt Z2AIA oI AT FEH U2 ANHBSEC £2 WE 9Nl 2k ANz
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O =/ 2apVt LIRICH SRO| 22| 377t HESFE U5 2ots M d205ks FAMIIELERRCE
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CTable 12, S210| 22| 37|0] M2 AIS0| RETI= ST HolAf ST 2212 47|
=x 28 BH7|2 S 22(2 H7|(dB) EES=

=2 12| | 2% | 3% | 4% | 5% | 62 | 7% | 82 | 9% | 102 | H# (%)
(6122d5B) 40.0 | 40.1 | 39.9 | 40.2 | 403 | 40.1 | 39.8 | 39.9 | 40.0 | 40.1 | 40.0 | 355
(6135d°B) 420 | 423 | 425 | 421 | 423 | 421 | 422 | 421 | 420 | 421 | 422 | 333
(6157d53) 439 | 436 | 43.8 | 43.9 | 438 | 438 | 435 | 440 | 435 | 436 | 437 | 328
(626%03) 451 | 444 | 443 | 443 | 443 | 440 | 446 | 445 | 440 | 451 | 445 | 326
(6272dSB) 47.9 | 475 | 47.5 | 47.0 | 47.9 | 47.8 | 47.7 | 47.8 | 47.7 | 47.7 | 47.7 | 2838
(6285d°B) 493 | 49.7 | 503 | 49.7 | 50.7 | 50.4 | 50.1 | 49.8 | 50.7 | 50.0 | 50.1 | 26.3
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- (Elina Portjanskaj and Sergei Preis, Aqueous Photocatalytic Oxidation of Lignin: The Infleunce
of Mineral Admixtures, 2007, international Journal of Photoenergy, Article ID 76730, 1~7p).

- Colin Awungacha Lekelefac, Nadine Busse, Micheal Herrenbauer, and Peter Czermak
(Photocatalytic Based Degradation Processes of Lignin Derivatives, International Journal of

Photoenergy, Article ID 137634, 1~19p).

-BxME 2T THE [The Trends of Recent Development in papermaking additives], 531p.

Set ZZol M= &Y 3 0[Z 0|Eet B0[9f M= &), 1~9p

=3
et IOl =], 1~5p
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https://scienceon.kisti.re.kr/commons/util/orgDocDown.do?url=/soc_img/society/ksoc/
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https://www.dbpia.co.kr/pdf/pdfView.do?nodeld=NODE02064549
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https://www.koreascience.or.kr/article/CFKO200720549301 788, pdf

- [DBpia-F&A| A1M &1} 214 201 Ato|Q] 2HA| ¢4
https://s-space.snu.ac.kr/bitstream/10371/175646/1/000000165058. pdf

- [RAMEAA] EH|0|K|] hitps://www.busan.go.kr/nongup/agritopO1
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https://m.blog.naver.com/jkhan012/150105620323
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https://s-space.snu.ac.kr/bitstream/10371/175646/1/000000165058. pdf

- [FMAE LEMC gk 2 gk Hetof e 2etd 28]
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=NPAP12692744&dbt=CFKO&journal=NPRO00377634
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Team name MK SCIENCE

Member Minh Khoi / Hoang Van Thu Middle School
Shcool Thuy Duong and Phuong Linh / Nguyen Du Middle School

Tutor Bui Le Ngoc Anh
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Plastic Waste and Marine Life
Vietnam MK SCIENCE

Minh Khoi/Hoang Van Thu Middle School
Thuy Duong and Phuong Linh/Nguyen Du Middle School hkauad Bui Le Ngoc Anh

1. Motivation and purpose of inquiry

Annually more than 8 million tons of human-generated
plastic waste enter to the oceans. According to a report
presented at the 2017 United Nations Marine Conference,
as many as 51 trillion microplastic particles, 500 times
more than the stars in our galaxy, litter our oceans and
seas, seriously threatening marine wildlife,

2. Questions and Methods of Exploration

By gathering information, field survey and taking photos,

the Team try to clarify bellow question:

» Which plastic waste available at the coastal zone of
Vietnam?

» Which sources does emitted the plastic waste?

» How does plastic waste affect marine species?

3. Exploration contents and results
» Which plastic waste available at the coastal zone of Vietnam?

4. Conclusion and Feeling

» Plastic pollution threatened Ocean's environment ¥ Ff(‘eep tht:fosean free from plastic waste are protect our
uman life!

Hosting * The chief executive ﬁ !I!__a__a"‘s Spansor O i O Minlstry af Education
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ORIS : Solution to overcome carbon emissions using Gracilaria sp.

(L1157 Indonesia -_— -1 Salvator Maris

Member/School ?éy&l)ﬁnﬁ{mhmljm Dwi Rahayu, Nisrina Hartika Camellia LN Neni Suryamah, MPKim

Exploration Content and
Results Gracilaria sp. can be found in many
aregas in Indonesia. One of Gracllaria's
most influential roles for the environment
is as a carbon sink. We took the initiative
to make a carbon emission absorber
using Gracilaria. We find out the things
that can affect the growth of seaweed.
Seawater used for aguaculture s
duplicated by taking into account pH,
The great potential of marine salinity, ammonia and phosphate levels
. ecosystems in  absorbing carbon in the water. We do not take seawater
emissions. directly as a culture medium because
frequent mobilization is required.

Motivation of Inquiry

@  increasing global temperature

. Air quality is getting worse

We developed 3 types of cultivation
water referring to seawater duplication,
with a .ot ion of NPK,
and water duplication based on p
research, This is done to find out what
kind of media can encourage the growth

Purpose of Inquiry

Knowing the factors that affect the

. growth of seaweed and then used as a of seaweed.
reference to make carbon sinks from
seaweed, Furthermore, adjustments to physical
\ Finally, we m‘adg a prototype of aspects  (light intensity,  water
a carbon emission absorber by temperature, and irradiation time) were

taking into account the physical made to maximize the growth of
and chemical aspects that have | seaweed.

Question and Methods of been studied. \
Exploration : ~ \\ /

What types of seaweed are able 10 What are the factors that affect the = How to make a carbon sink using
absorb  carbon  emissions  more  growth of seaweed? (seen from the  seaweed that is  economically
 efficiently? physical and chemical aspects) . profitable?

J

CONCLUSION AND PRODUCT
FEELING EXCELLENCE

Based on the results of the study, Gracilaria

sp. can grow well at pH 6.5-8, salinity 18-26 Able to maintain stability of light intensity
ppt, light intensity 2370.5 lux, and and temperature as one of the main factors
temperature 26-32 C. for seaweed growth.

Using solar panels as a source of electrical
Energy.

Growth of Gracilaria sp. It is also affected by
the guality of the water. The main elements
for the growth of seaweed are carbon, o
nitrogen, and phosphorus. Carbon is efficiently
obtained from the absarption of carbon

emissions. While nitrogen and phosphorus

are obtained from water modification for

Able to absorb carbon emissions more

cultivation.

Hosting - e chietenecutve £ MMIEEIF  goonsor Mo o Omumureuw-nu..
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