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T 16, FUlEL HEEHN
NEFE & AN3Aa A
NC 100 0.29
KCZF % EPA 3052, 6010D (&-&)
NC 300 1.43
- C7| s slo|=2A 2| HEslofl ofsh A &4 =el(3el 71
- CHR| &2 dSol wtel @H2IO2Dn SHEMAT|SAT A HM=EE 2B YAE
Meid "otet MES wE FEIUYS fa AR AR5l 2st B HAE =
st7| fla TGA 2Ag st EZE NC 100, §2-& NC 300 OfCt,
H17. 43 &4 ZH|
2 v 2d g A zA
dFF 47 METTLER TOLEDO
(Thermogravimetric analyser, TGA) (TGA/DSC 2 STAR SYSTEM), SWISS

Thermal Analysis

% 100. €5 247
E 18. TGA E4=A
& A
Temperature range 25 C ~ 1600 C
Temperature accuracy less than = 0.5 C
Heating rate + 20 C/min
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18TBK-6137-100

02.09.2022 10:44:57

Signalvabe 9998 %
& A

WIRTEK6137-100
TBS137-100, 30800 mg

Pek 5057 °C
Pk 44479 °C

0010

0015+

% 00 °C Step 49016 %
100 1515 mg
: +
1BTBC6137-100
80| e Weight
TEK-6137-100, 3.0900 mg
& Step -67.8680 %
TBK-6137 100 (TGA) 20971 mg
a0+
Step 72726 %
i 02247 mg Signal Vakie 1994 %
& 80000°C
20 L
4 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 50 540 560 580 600 620 640 660 680 700 720 740 760 780 800 °C

Pek 35015 °C
40 60 80 100 120 140 160 180 200 220 240 260 280 300 20 340 360 38 400 420 440 460 480 500 50 540 56D 580 600 60 G40 660 680 700 720 740 760 70 8O °C
Lab: METTLER STAR SW 16.00
8 101. TGA (NC-100)
“exo 18TBK-6137-300 02.09.2022 10:46:48
5 |SomaVelie 9938 %
a0
Step 129506 %
leTBics137:300 06432mg
e Weght =
fre-6137-300, 49665 mg
50|
Step 528960 %
60| 25271 mg
TBK-6137 300 (TGA)
E
4 Step -10.6126%
05271 m9 SgralVaue 2352 %
& s000°C
201 !
120 140 160 180 20 20 240 260 280 300 320 M0 60 30 40 40 440 460 40 S0 520 540 560 50 600 620 640 660 630 0 70 740 760 780 80 °C

0 6 80 100
WIBTBK6137-300

2 102. TGA (NC-300)
- OV s sto|EZ2ZA e otM =el(xael 7]at
- CHEEX| o2 dH| o w2l @E 2ozt sHEMAMT|[sHA /M M= £E A
MeiMd "Itel gtM 2elg 2elsty| sl FT-IRES S8t spectrums 2HEHst Z1f of
Z2 Oz & d8 = AAct. EZE NC 100, 2 S NC 300 OfCt.
E 19, MeMEL 24M FH|

ST

=2 R A2AL

9 M B2 A7)

(Fourier transform infrared spectroscope, FT-IR)

JASCO(FT-IR 6100), JAPAN
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I =4
Resolution 0.5 cm™

SIN Ratio 42000 : 1

FT-IR 2422t

TBK-6137 (FT-IR) - 300

97

3414.4

96

95

94

93

%Transmittance

92

91

90

89

88

87

1354.4

1400.7
7174

995.6

10105

6653

4000 3500 3000 2500 2000
Wavenumbers (cm-1)

1500 1000

28 104. FT-IR(NC-100)
— 61 —

KTR IO U AR
KOREA TESTING & RESEARCH INSTITUTE




Search results for: TBK-6137 (FT-IR) - 300
Date: Mon Aug 29 15:48:36 2022 (GMT+09:00)
Search algorithm: Correlation

Regions searched: 3494.44-650.06

TBK6137 (FT-IR)- 300

901 e e A —
50 33-(Dimeth N,N-Dimethyl-3. xyaniline’
50-f#-Aminopyrimidine - - - =
50 33,5-Difluorophenal
50 {Chloroaceticacid —_ E——— — = Rl S, st =
50 35N inol;\3/5-Dil
50 33-(Dir N,N-Dimethyl-3 oxyaniling’ i \/\/J\/\,_\’\
50 33-(Dir ; N,N-Dimethyl-3- xyaniline = A
50 J24-Pentanedione, 99+%
5(2.4-Pentanedione
50N RGrace & Co. Hamposy L-95 . =
4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)
Search results list of matches
Index Match  Compound Name Library Name
1 5665 59.86  3-(Di i N,N-Dimethyl-3-hydroxyaniline Nicolet Vapor Phase
2 8020 58.59  4-Aminopyrimidine Nicolet Vapor Phase
3 5166 57.78  3,5-Difluorophenol Nicolet Vapor Phase
4 1269 56.81  Chloroacetic acid Hummel Polymer and Additives
5 5280 54.94  5-\ ; 3,5-Dihyd isol Nicolet Vapor Phase
6 5665 5479  3-(Dimeth N,N-Dimethyl-3 niline HR Nicolet Vapor Phase
7 4398 5479  3-(Dimeth: N,N-Dimethyl-3-hydroxyaniline HR Aldrich Vapor
8 32 5330 2 4-Pentanedione, 99+% Nicolet/Aldrich Vapor Phase
9 610 53.23  24-Pentanedione EPA Vapor Phase
10 515 52.85 W.R.Grace & Co. Hamposyl L-95 Surfactants
a8 105. FT-IR(NC-100)
TBK-6137 (FT-IR) - 500
[
o, [
99.5 o \\
99.0 \
98.5] il | N i
s ° | | , \ \
98.0 3 8 ‘ [ al,
i & 1\ ﬁ, | ; ¥ g2)
/ | I | ﬂ
) n I
[ 1 Y | ‘(\ ‘ I
1 | |
97.0 BRI R |
8 | g & || | f
§ 965] | (& = \
= ‘ | \ [ 3
£ o T ( 11 / ‘/’
2 96.0 Il gl || |
o < g g\ | [
E || g i
= 955 || | J q
‘ 5
95.0 [ g | [
| =11 ©
945 | | || S
\
0407 | 1 3
\ Il z
935 \H !H‘ &
| \
93.0 )
& P
92.54 3
4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

IO | HOAY

'KOREA TESTING & RESEARCH INSTITUTE

KTR

28 106. FT-1R(NC-300)
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Search results for: TBK-6137 (FT-IR) - 500
Date: Mon Aug 29 15:49:39 2022 (GMT+09:00)
Search algorithm: Correlation

Regions searched: 3494.44-650.06

957TBK»61377 (FT-IR) -500

50§35 Diftuorophencl

50 33,5-Difluorophenol, 99% —

50 10l 3,5-Dihydroxyani
50-j24-Pentanedione, 99+% - —

50 J2.4-Pentanedione; Acetylacetone -

50 J2.4-Pentanedione - ‘\/\\ — =

503D N,N-Dimethy-3-

50 W-RGrace & Co. Hamposyl 95—

50-32-Methoxyfuran e TSI NI ———
50-§2-Methoxyfuran, 87% = - = -

4000 3500 3000 2500 2000 1500 1000

Wavenumbers (cm-1)

Search results list of matches

Index Match  Compound Name Library Name
1 5166 60.43  3,5-Difluorophenol Nicolet Vapor Phase
2 7102 54.58  3,5-Difluorophenoal, 99% Aldrich FT-IR Collection Edition Il
3 5280 5251 & Y i 3,5-Dit lisole Nicolet Vapor Phase
4 32 52.33  2,4-Pentanedione, 99+% Nicolet/Aldrich Vapor Phase
5 2319 51.82 2 4-Pentanedione; Acetylacetone Nicolet Vapor Phase
6 610 5171 24-Pentanedione EPA Vapor Phase
7 5665  51.58  3-(Dimethylami N,N-Dimethyl-3-hydroxyaniline Nicolet Vapor Phase
8 515 5143 W.R.Grace & Co. Hamposyl L-95 Surfactants
9 7499 5110  2-Methoxyfuran Nicolet Vapor Phase
10 1962 51.03  2-Methoxyfuran, 97% Nicolet/Aldrich Vapor Phase

28 107. FT-IR(NC-300)

- 2xt SHo| FeEs Azt AZEE Z|askstn AtSE 2telE TFE5H| et FH| ME
_l

- 582, 23, E4& SO|IEEd M= = =EE fo 4 ol = rE dds5t
0 Slo|=2ZAS dotet, 2 oM AFEO| AMY AHoM LB Z2tE EfZ olst
g sto|=24 YR = 22 300, 200, 10084 €.

A S £ KA:DMAAm THERR| SHEH|E CRE7| 5tof HatA

o
EHE sto|=22 M= =H2 o2 5.
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30
25
20
15
1a
5
3
L=dre ¥t TC 2% NH 3.5% NH 1% NH 2%
1A m2AF m3i}
O 112, 0F CZEEY Muf & £ oA (D

120603

1000

808

850

400

208

a3

2K TC 2% NH 0.5% NH 1% NH 2%
m1A} m2ZxF m2i}

8 113, nF Zetel el § +3 o (X
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3500

30040
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2000
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nE Zajer

Al 1202

o

No. of Fresh
weight
leaves
(8

Root dry

weight
(2

Plant Leaf Leaf
height length width
(cm) (cm) (cm)
Cont. 111.7 ab” 11.6 a 55¢
TC 2% 1183 a 13.6 a 6.1 b
NH 0.5% 1063 b 125 a 6.1 b
NH 1% 117.0 a 129 a 6.8 a
NH 2% 113.0 ab 13.0 a 6.1 b

311.7 a 458.2 ¢

373.0 a 587.7 ab

388.0 a 5747 b

467.7 a 679.0 ab

500.7 a 6923 a

53b

6.2 ab

6.4 ab

73 a

74 a

“Duncan’s multiple range test at p<0.05.

E 24, E90| EFE 258 ZAHY 0t

AHTE A 1202 ¥ 4

No. of Fr?Sh
weight
leaves
(&)

Root dry

weight
(2

Plant Leaf Leaf
height length width
(cm) (cm) (cm)
Cont. 159.0 abcz 46.7 a 48.7 a
TC 2% 1537 ¢ 46.7 a 52.0 a

NH 0.5% 1733 a 458 a 520 a

NH 1% 157.3 be 46.0 a 483 a

NH 2% 169.3 ab 477 a 477 a

133 b 1096.3 ¢

150 b 1361.0 ab

143 b 1220.2 be

213 a 1466.3 a

19.7 a 1510.7 a

152'b

163 a

16.6 a

17.3 a

17.5 a

“Duncan’s multiple range test at p<0.05.

o ujAIE ARX

8 116. CV|s sto| =224 s Edo Z§s

_70_

B2l flsh 2272 42



a8 118, B2k & MAM(EC-5)8 S8 E &2 #Hat 5F

J8 119. 1%, EOlE M4 = 65
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pod REARY L
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Tol EY 2 MME MRSIFcE nF “HEER o Bk #E2 A= My Z|zhset
oMoz FHM2l 15.7%, NH 0.5% X227+ 20.5%, TC 2.0% M2+ 22.2%, NH 1.0% X 2|
23.7%, NH 2.0% M2|7 25.8% =22 LEIGCE FH2[0M B =5 =&0| 7te HAD
NH 2.0% XM2|FollA FX2lof Bl 2F 10% =2 += =FS HEHACH E0E 'fHE
EfE’ o 22 &= Muf 7[Ztset dXMe=2 T2 16.4%, TC 2.0% X2(7 20.5%, NH
0.5% M2|7 20.8%, NH 1.0% A2l 22.0%, NH 2.0% X2|7* 28.7% =22 LiE(GCt E0f
E LSt FXEoM B & 20| JHE AL NH 2.0% X2 oM FX2[of HlsH 2F
12% =2 T =S LIEACEH. D52 E0tE 25 FXE[ECt £t B4 STME
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= MF0AM NH 2.0% X2

o 4 Aot M s 2 d=

2k2E 42% 3 40% =2 Z20E EQct EY By SEME ME[olMXZ NH 2.0%=

TC 2.0%0f HIsH X &7 MHS & X|5HF WM S22 2+2F 18% X 30% =2 LEHGCH SAX

2|21 5% 7olFEAM NH M2lF= FXAE[ol Hlof E=F, X&4F & X5tF dAS, 4=
X o

=<
SolM weldol AF=EJD =&, G, g, 7G2S 7ld0| LIEHLEX] pRtCt.

K& d4 1202 = dK|0M NH 2.0% XM2lF= FHE

ZtZF 38% N 45% =L, XSHE dAHE A H=S2 2F 16% =

T2 ZTHE M2|olMXZ NH 2.0%= TC 2.0%0 Blai X|aF MH=S 3 X|
ZF 1% 2 13% = LHEHRCE SAIMEI A 5% FolFolM NH M|

lsff E==, X&F L X5HF EHMES, d=SolAM Foldo| =AU =F,
x|
Al
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Pl
o o>

Z2 weoldo| LIEILX] ghRhet.

S oIS SHOISRAN) HelTE 12020 Mup7|2t 5 nE U =0iEo| Bat,
o= 2w Sel MelFsle E*—d 7 gigron], XaRel M8 ¥ gRT X2l vl
ChONH K2l $E BRES Rx2Ect £4on BT S o

2 =
15t 2 M EF 20| 4 FAI=UCH MujZ7|2t S| 2k 22 NH 2% A
X

2| oM JtE =4 #XIE22M chE XMe|Foll vl HSXZEIF A HEHGe L EHekE

C7|s SO|=2Z(NH) M2|7+= FX{2lol vl 1F2f EotEolA a2, 77, 44
s X =% 3o UK HEM S35l =4 LHEIRSH, =2 AlEA Ee! HEtZEn S
et &2 XM SIS O B2t 2™ 2t ot 4SS 20 ntale| o FAI g2 Z
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ChEICEH
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O FAMO|YZ MESIAle AHAtS S8 CY|S Sl0|SRAS EaE AR M

- oIS StolERA HMEEES sl @AMOIU HARH EMEEAL ALE £E M) A
ok2 Mstol SB, E58 s0lS2AS S WIS AES MAST, @z
2 EXE FOISRAS B LERIITLIR(HE)E M50l T AlYEE 3
16:!'

‘k 4

o = = —
a8 121 o & &4& AME(EH ME 2Z OF
o
o[o|X| ()
iz d
- AlHE EMZ o)
"\4
{f‘.-- fj\i?:‘.élal"';i"': b
s A 2022-1065(102)%
A3lahd ® | 301-81-54242
S ¢ A (7 B " FEAgeag |"a’ = | A7
F | FARE FA4F dd zHE 29 Y
A4 % 4 Auzs 23w
+ 473 2022. (4. 26 ~ 2022. 06, 17
& = HEAMEE
34 4 34
4 = 9 | = A2 A 3 a3
e | fyu= 0.3Mg/m* =lg 0.25
pH 4.0~7.0 5.81
21 EC 1.2dS/m ol # 0.45
e sSeyeld AL | SR el ALz} 123.80
E R EES ApeA2e) FAF:| 20405
il g °l 8
HEFA e
}E2% LES 25ma/kg & e
2% FHEF amg/kg °l & 2UE
& dmg/kg °l & EEE
o o 200mg/kg ©l # 2.59
Aa ase7 Smp/kg ol & 0.16
R 160mg/kg °l & 347
v 100mg/ke ° & 2.50
it 300me/ky °1# 15.73
e ErTE
bo] = A~ e E
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EtOHOI A MIAH =0l A= 2HE 2 Soll Powder HEfZ2 HFO{X|AH =t

o Ag &3

_75_



UV irradiation Dry

i
- (0] (13H3 cl
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PMPTC2t S0l2A T ¢l NaSSE & 7w ™Y E Saff o|2 5¢ slo|E2d 2 M =5t
Gk 2 M= ghHol A2 PUPTCTEo| NaSSE &2HAF|Z] fI5H NaClol &HIbE . ¢
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Dispersed form at 7 °C

Phase separation at 25 °C Gelation at 30~40 °C
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A= Gel HAMS LIEHLY| If20l, 2E= 20~25 T2 114510 X&H = ACt,
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8 141. Moisture retention curve

o SIO|ERAL| zLo e ELrEHA ZLEF
SIO|EZ2Z | Zko wE REFEAHHHRAE FHst7| fall th=F= peatmoss
perlite E1:12 =2&olo] ALEsI¥ 20, XEl= sI0|EE2Z s (Fad|) 3%t peat
perlite E1:12 =25t AI25IQCH. SIOIEZZ2 0.32g 2} peat : perlite E1:112 &
goll &5 Zste = JUEE 2 ST 48A2HS0F ZSIEEF X2/sHAct. 3702
MME 2t st20| 2ol EAdrEE2 ZUHEHY st EQAr2E(WC)E 8510 =
3t = AxEE= MEo xto|ef stolE2AL| ZFA w2l MAgre| xto|E =elstd s
HYPOPE SSIH{M RETEHH et EQAREH S FYsIF o, HMMe EHAS ot
S(a8 138, 18 139).
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Soil water content (m*m™®)

8 142. E2FQ| soil moisture retention curve 2 143. soil moisture caribration
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E 26. 1A SIOIEE2A ko e EOtES X|&Fet X[5HRe| HEF, F2[ ZO|

Sho|E2A T AGE A=3(8) AstR A=%(g) F2jZo](cm)
cont 0.17 b 0.02 b 7.2 b
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7 27. 1 So|EE2Z sZo U2 EolES| X|AMEQ}l X|5IHe HAES, 22| Zo|

sto|e2 5= AGE A=5(8) Aot A=5(g) fF2]Zol(cm)
cont 0.2 b 0.03 88 b
1 % 0.3 a 0.04 9.7 ab
2 % 0.3 a 0.03 9.4 ab
3% 0.3 a 0.03 115 a
Significance * ok ok NS *
NS: non-significant, x, **, »xx= |2|F=Z= 0.05, 0.01, 0.0010(A oM HHS &t AU
AMFHAHE S Tukey's HSD (honestly significant difference) test(P=0.05)Z 5tF S
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¥ 28. 171g AE Y o7 F5le| =F, =&, 2522|529 #H3Hn=3)
stol=27 5= £7% (cm) Z% (cm) Z=4(n)
cont 16.0 24.2 36.3
1.5 % 17.2 22.8 35.9
3.0 % 16.8 23.8 38.1
Significance NS NS NS
NS: non-significant, *, **, xxx= F2/3FZF 0.05, 0.01, 0.0010M Fe|lM HAXES st ZHe
AMEAHE S Tukey's HSD (honestly significant difference) tes't(P=0.05)2 3sI¥ S
X 29. 27 AE XY o|lF Fsle| =H, =E, 2522|529 #HsHn=3)
stol=27 = =% (cm) =% (cm) *(n)
cont 17.5 249 b 61.5
1.5 % 18.2 258 b 60.0
3.0 % 18.1 290 a 56.8
Significance NS * NS
NS: non-significant, *, **, ***x= §2|3% 0.05, 0.01, 0.0010M Fo/M HAXHES &t ZHd
AEHE S Tukey's HSD (honestly significant difference) tes't(P=0.05)2 SIS
¥ 30. 2¢of sHH teEFT|2t SIO|E2H ZEof w2 I5te| X|ARel X|stRe AEF, $e2| 4ol
sole 2 & AgE A=5(e) Aot A=%(g) 2] Zol(cm)
cont 6.0 0.3 b 14.7
1.5 % 6.0 0.5 ab 15.0
3.0 % 6.5 0.6 a 15.0
Significance NS * NS
NS: non-significant, *, **, xxx= {2[5Z 0.05, 0.01, 0.0010M oM HAAES st ZHe
AEHE S Tukey's HSD (honestly significant difference) tes't(P=0.05)2 SIS
- SIO|EZZA ZTo [mE HEF0A XMEE XHel72h SHAE RolMd2 LIEX] 2t
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I 3117 A ™ ol FEte £, =%, £28522|52 #H3H(n=3)

stol=27 5= £7% (cm) Z% (cm) =5(n)

cont 16.0 23.5 56.7

1.5 % 16.0 23.8 54.8

3.0 % 17.6 23.6 56.7
Significance NS NS NS

NS: non-significant, *, **, xxx= F2/& 0.05, 0.01, 0.0010|M Fe|M HAES st
AMZAHHE 2 Tukey's HSD (honestly significant difference) tes't(P=0.05)Z sSIF S

F 32. 27 AY FY ol FEe| =H, =&, 25222529 #H3Hn=3)
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AMZFAHE S Tukey's HSD (honestly significant difference) tes't(P=0.05)2 3sI¥E S

- 105 -
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I 34 174 MY T ol FEte xF, =%, E2522|52 #H3H(n=3)
Slo|lER 5= Z27% (cm) 2% (cm) Z£2(n)
cont 15.7 23.7 40.9
1.5 % 15.9 24.0 43.3
3.0 % 16.2 22.2 40.0
Significance NS NS NS
NS: non-significant, *, **, *xx= |§2/5Z 0.05, 0.01, 0.0010M oM HAES st
AMZFAHE S Tukey's HSD (honestly significant difference) tes't(P=0.05)2 st =
F# 35. 27 AE rlE ol FEe| =F, =F, £522[529 #H3H(n=3)
stol=27 5= £7% (cm) Z% (cm) Z=4(n)
cont 173 b 185 ¢ 49.5
1.5 % 174 b 22.0 b 555
3.0 % 20.0 a 252 a 495
Significance * * ok NS
NS: non-significant, *, **, xxx= F2[5ZF 0.05, 0.01, 0.0010M Fe|lM HAXES st ZHe
AMEAHE S Tukey's HSD (honestly significant difference) tes't(P=0.05)2 3sI¥ S
F 36. 6o THH ZFI|2t SIO0|E2H o WE I3te| X|ARel X|stRe| HEF,
g2l 2ol
Slo|lER7l 5= AGE d=5(e) Ao A=%(g) 2]z ol(cm)
cont 56 b 0.3 b 12.3
1.5 % 6.1 b 0.3 b 13.7
3.0 % 7.2 a 0.4 a 14.6
Significance * * NS
NS: non-significant, *, **, *xx= F2/5ZF 0.05, 0.01, 0.0010M Fe|lM HAXES st ZHe
AMEAHE S Tukey's HSD (honestly significant difference) tes't(P=0.05)2 s3I S
- SlOo|EE2ZA %o e Fe[Zol= MelF2H SAAC Xto|7F LIEHLEX] ZhoL) XA
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| — -
ANE2TE
252 (k)
@ @ ® o
F712(g/kg™) 16.54 17.84 17.56 17.31
N(%) 0.084 0.156 0.142 0.127
S EP,05(mg/kg) 275.62 284 .51 256.12 272.08
x| 2t K(cmol*/kg) 0.51 0.54 0.51 0.52
x| gt Calcmol*/kg) 4.63 3.54 4.25 414
x| 2 Mg(cmol*/kg) 1.25 1.54 1.34 1.38
x| st Na(cmol*/kg) 0.21 0.23 0.24 0.23
eko| 2 x| 22 2 (cmol*/kg) 9.5 12.5 11.2 11.07
pH[1:5] 7.15 7.12 7.21 7.16
MI|MEE[1:5] (dS/m) 1.52 1.62 1.34 1.49
NaCl(%) 0.0021 0.0054 0.0035 0.0037
2l (%) 66.43 64.84 63.28 64.85
[aye Ol AH%) 21.52 22.64 23.51 22 .56
== E—E
[(FsFaE =5 HE(%) 12.05 12.52 13.21 12.59
=57 AR E AFRE ALRIUE AlRUE
o Muix|e] EFS AlRtEZ ZEfe| H|Z0| =1 MES| 0| Lol 40| =est
EoZ AIRE. ot ZefEEo| B2 Eo|2t EQlss 2SS RIIE = T
22 Efg = A= s2Ho| 0| Ho AN T Il S22 2lst A=xTslel 27t
Qe Eofel M EQUEAMo oM ZFEZ 7Tl AlH| HHS st, A stolE
24 7|dt EQ A o] ER7|EH|R(E/H]) ME2E 57| et MujAHX 2 MHES
Ct EreRE
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—TC2%

—NH 0.5%

—NH 1%

—NH 2%

21 31 41 51 61 71 81 91 101 111 121

11

Y 2 YY)

Hel 45 vl

(Ho) 2~

TC2% NH 0.5% NH 1% NH 2%

CEEl

m1X} m2X} m3%}

ZetEr X ey
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1200

1000
800
600

0 I I I I I

400
200
=P ] TC 2% NH 0.5% NH 1% NH 2%

FHi(g)

m1X} m2X} m3X}

E 41, Q0| EBE 2423 SFXE DF LA HA 1202 F 4SS

Plant Leaf Leaf Fresh Dry Stem Root fresh  Root dry

. . No. of . . . . .

height length width leaves weight weight diameter weight weight

(cm) (cm) (cm) 8 (2 (mm) (8 (8
Cont. 106.3 b 109 b 52b 3053 b 5473 d 834 b 16.6 ¢ 21.7 ¢ 4.6 c
TC 2% 122.0 a 13.0 a 6.6 a 440.7 a 699.0 ab 109.5 a 18.9 ab 29.8 b 6.0 b
NH 0.5% 112.3 ab 11.1 b 53 b 316.7 b 604.3 ¢ 88.6 b 16.7 ¢ 29.0 b 590
NH 1% 121.0 a 12.2 ab 62 a 410.7 a 656.0 be 98.6 ab 18.1 b 31.7 ab 62 b
NH 2% 1213 a 12.5 ab 64 a 4343 a 7123 a 112.0 a 193 a 34.0 a 6.8 a

‘Duncan’s multiple range test at p<0.05.
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O 2AY SIO|E2Z E X ZoAMd
7h AlgEa: SEUS N sHdEotsitfst gel24
L) A=z 2 M2+
o EQF ARUE(Z2] 65%, OlAL 23%, BE 12%)
o MEME: EOIE ‘I EZElE
o XE: L&A 17.5cm, =0| 21.5cmE Al
o HMz|7: FXzel(Cont.), H2IZE(TC) 2%, At slO|=E2Z(SH) 0.05%,0.1%, 0.2%
Ch) &g g
o FE-gYE E TC 2%, SH 0.05%, 0.1%, 0.2%E ZtZt HMJtsto{ 1F =ast =
CHz=t ot 2l 3AIZE Zsteh 5| AlSH H4
o 24 o F1 FINH2R ot l0n] EC-5 T2 A (Meter)E 0[&3t0{ TC, SH
2 tH=7(Cont.)7t E7HEl £l Zot +2aEfE S
o AMEAM AL A T AFW ZAtESE A
o ZTAIEE: XFE, 9%, €%, g9, #5AE, AR & X5F dHS 2 dEF
2h) Ag An
E 43. E2of| E2tE E5HME EolE HHEIEE T4 4F = U5
Plant Leaf Leaf No. of Fresh Dry Stem Root fresh Root dry
height length width weight  weight diameter weight weight
m)  (em)  (em) ™ @ (@ (mm) (9) (0)
Cont. 65.2 ¢* 58D 3.6 bc 323c 93.7¢c 115c¢c 85 a 53.5 ¢ 58 ¢c
TC 2% 67.5 bc 6.2 a 3.9 ab 358b 1154b 139b 8.6 a 70.4 b 71 Db
SH 0.05% 65.7 ¢ 5.7Db 3.5 bc 33.2 ¢ 93.8c 11.5¢c 8.6 a 541 ¢ 59 c
SH 0.1% 71.7 b 58 Db 3.8 b 39.7a 121.2a 148 a 8.7 a 76.7 ab 7.4 ab
SH 0.2% 74.5 a 6.3 a 41 a 40.1 a 1251 a 151 a 89 a 82.5 a 8.3 a

“Duncan’s multiple range test at P<0.05.
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[Z2] ¥S : 2023 - 085]

ANEg 223 : o4& 28 =3
A2 0 GMFHIF)
ZOIHA(2F)
2023. 09. 25

A2 : 2023. 08. 28 ~ 2023. 09. 19

A&z sAg : (F)EIct O

A @ad0iUE Jisg+
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F8=22234, Hal ' 043-836-9630, FAX : 043-836-9653

A8 HIS: (FHI2IOE HMSHE STEY A
Ald YIS : 2023 - 08 Al YA 2023, 08. 29 ~ 2023. 09. 13
Al PR 82 A AlE 25 0| ZMMY SEAFE
Al R4 @AADUZ Jled e ABSSR 8 & D
L Ag =8 2 N2 84525 =239 gGAFRF), Z0[A10F) s2AZ0 OE
d=Z 4S50l bl 2HME S22 |t AR2 FEotA g
2. Ng o3
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L A& JHAIY @ 2023, 08. 28
Ch NE E=Y : 2023 09, 13
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Oh AE ®5Y 2023 08 25
L A& JHAIY : 2023, 08. 25
Ch NE ZE=Y : 2023 09, 19
3 M= L g
2L Alg o2t
(1) @YD JI2dPA(SETEF HZAE JPI(2 H 65Z(FHBIAIE)
(2) HolZMAME (==& HlzAE H722 M 78=2(0/=2te, 0|4 =)
LE A8 Az : 2oEME 28
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(6) M5 10 LA MSTA 2 - AHSHIF)
g g% = g4 d =5
T = Al & Aot T
ea AT cm Al cm AT SPAD Al
g/ea Al glea AT
=+ 4.22* 100 4.98* 100 2.82% 100 24.28% 100 0.65* 100 0.12* 100
AET 404 96 4.96* 99 2.88% 102 26.26% 108 0.63% 97 0.13* 108
+ 83 MOE HAE 5% 5
(7) M 15 X METAI 2O - AAFHIF)
g g& a= =4 A =5
I = AT Aot
ea AT cm Al cm Al SPAD Al
g/ea Al glea AT
=+ 5.60* 100 552" 100 3.39% 100 22.96° 100 1.122 100 0.36* 100
Al 5.93* 106 5.99* 108 3.797* 112 2b6.14* 109 1.202 10¢¥ 0.32®% 89
+ 83 MOE HAE 5% 5
(8) Hloll AL : HAF(HIZ)
_ dloli(0~4) Hloll S&F
A= Al =243
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AET 1.57° 93 0.53% 98 0.12* 109
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SEUSH HIZMEATIIR K 785 (OJ8He, O14S)
FEUSHESTAY R7ISAX MHAT7|E A 505 (01518}, D|4S)

D) HolE M ME|(F)

.\
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oA Al A
AlddAE N
INE=ETEDN ANEEE
o = |® Hata AR OH MNE2S XHY
MR | 107-86-29184 B = HEMAREESR
= A | V1= HEA| HEE o= g% 2023-09-01
357-52 Hads 23-09-N003
XAIE(EA) Zok
=M (TH) 3™ 2820t
Y=o 7|FEMg/m’) 0.30]gt 0.27
H  2(mg/kg) 250|s} 0.63
7t=&(mg/kg) 40|35t =4E
= 2(mg/kg) 40[3] 4
™ g (mg/kg) 2000/} 073
off HEZO e =
o T 2l(mg/kg) 1500| 5} 9.83
L] Z(mg/kg) 1000|3} 8.03
ot %(mg/kg) 3000/t =8E
2| AH2|0F 2 AO|ER|HIA =HE =HE
pH 40~70 6.35
71 Hto) EC(dS/m) 1.20[5t 0.53
4 ot 2 L| OFEf &l A (mg/k 105.91
MIAD) | a7z s00mg/kgOlsh
ZAERE A (mg/kg) 166.43
+=  E%) - 49.98
NEC T o 78
20234 98 12¢
= X - CHO|=
FAZMME FA9A EEi
ZIIE SHA MHE 307, 1025 12038 | i =
Tel: 032-624-3545, Fax: 032-624-3546 m:Elﬁﬁ

x0| AHME ol2|x7t HES ARE 2M8 Aoz, 47 8 99 EH(HY, 4YH 5)2E A8¥ &+ USUCL
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ch. A & Eo §4

Ava.- Ex.-cations
H EC T-N OM CEC
Texture p: P>Os (cmol /kg)
(3 gs/m % mghks Ca¥* Mg® K Na cmol/kg
AZE 558 124 020 247 258 553 1.67 053 025 9.25
of. dH2lUs

() RHEIF : BHE
() J|ESF : 2B I8 J|EZAIH
(3) 2 Wi+ . SAEY I 2 BHEFAIL]

Hi. AlS2F
- 2| Ere I
& el X 2| B (kg/10a)
2 x4 2 F -
2 = 2 A 2,000
2 o = # 4,000

Al BBHR

(D) THHH A - sEl24
) FAYN 20238 98 13

3) AlbIEE . HiFE, &F 20|, 3F L £ HASHD| HY JHE ANESE
SEY MAE 2 Hel7o 43 202 Helstn EX Z
sgstt

4) MEXEAI: 22 FA = 2120 =2F0 g5 ZAlSIRULL

(5) BIZLIHZAL : BHF, &F, 20, DF L 22 &4 = 72092 202), 1429

g2 27gh, 212102 420 2H A4 H RFEE 33 =
ASIRE D, AR E A S A AIGHRICH
(6) HIZ2LHZ= AL 2|=
0: SCZ HIZNAEE)YI AFE X %S
1: 03 JIHE HIZUHIBE)2AH &2 2Fgio] 22t ol A E
2 HElE 29 AR20M HIZUSH(EERE)L ¢l &=
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. 288 A= AL 24

2 He 7 7.1 6.1

B = QFE A 7.9 63
2 8 =+ 9.0 6.6

2 He 7 7.9 4.5

a = J &= & 9.0 4.7
2 U =+ 10.0 4.8

2 He 7 10.8 3.4

2 0 &= A 12.2 4.0
2 b 2+ 12.9 43

2 H e 7 7.8 6.0

o F 2 FE A 8.9 6.5
2 8 2+ 9.8 73

2 X el 4 14.3 6.2

= = A 159 8.0

2 0 =+ 17.4 8.6
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- S%H 0| 2= flallAM &=2 ds thA 2 AMuj Ao w2l 2t WREIL CrE EQH|
2N 7F 2 2517| =0 ®Muf &= w2l §5E, 238, EEE, M 7IX| x£9 sto|
c2dlz 25510 M= =4S 825101 Zol| LIEH . 2=t 89 sto|=2do| EZ
2 oteliet &5

-SSP EYHSHE WRTJ}F 300 g/ge 2 A2 37| Eo|oME MAlSH =227} T}
Sotl Aol 25 = H|ES Aoin] E5tdr 5 E Aoz mhtEn 258 EQF
HEME WEEIF 200 g/g2 @ Chekst 37|10 Eolo M 58, A4 Sof BEXMoz A}
20| 7I55t01 Hizlo| wHE &=t1 ME| S22 £ HoZ oat=E EHAE EUESH =
HWEEJH 100 g/gl 2 =2 42 EM 27| 2o d2&do| MAET

¥ 44 BSEHE, 2318, EZE SI0|=EZ24 z(M35 &
T= KA %(W/v) DMAAM %(w/v) Laponite %(w/v)
sSEE 2.5~3.5 6.5~7.5 2~4
=352 0.5~2.5 6.5~9.5 2~4
E4dE 0.2~0.5 9.5~9.8 2~4
[0 2AIY SIO|EZ2ZAe] 83X EHE &3
— AlM E2k]| AlE2er 4 ,

2 stol=zel M JisAD M52 BIlstD 558 =3
BT 0l2M DEX $E8US LAISI0] AHEIES Stolnl AL AlAHo|Ael MHEH 2AL
zolot e, R x2S P

A slo|=2 &Y Hg =N

SAlE sto|=2A2 2ol2 TERHPMPTC)SH 5012 TEAHPNaSS)el &9l Matu|
of wel We SMo| LEXDR E. 9 Zo| T TEA HE|S0| watd HxE
Sasl stol=2AoIM f= M| LEAF Lol ChEt PNaSS £Hu| 2 s, £ 3ol &

N

0
b5 PNaSS & &7t LIEHd. Cws OH FA0ol it s=2 M= Sto|=22
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Sample name P1 P2 P3 P4 P5
Cationic
0.28 0.24 0.20 0.16 0.12
polymer (g)
Anionic polymer
0.12 0.16 0.20 0.24 0.28
@

f 0.3 0.4 0.5 0.6 0.7

§= Weight of PNaSs (g)
Weight of PNa55 (g)+Weight of PMPTC (g)

_ Weight of PNaS5(g)+Weight of PMPTC(g)
Amount of DW.(L)

Cw

f : PNaSS weight fraction in feed

C, : Total weight concentration

At Sto|==2 9| z[HatE M= 2
- &1 Zolof A= ALY StolEZAL M= WA 22 HAY Y2 o5 o2 1EX £
EX 2 Fotsts YAol2det, EY EHo 20| A= HEfoM = Slo|=E2H 0| EQF ¢te

of 2ME 3

PNaSS(S0l2) +8%2 =3t & =
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Fully swollen hydrogel

Dried hydrogel
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ila]
H

M2 Parallel plate 8| 20|E{E 0| 275t01 25 COHM StEt Z2|0|Eo| DEX =2 N

=
miE @10 Mt Z20|EE 72+ 1mm =7 StZAIA ER{0|E BIe 2 =5&E U2
X

—

o N

F 31 5™ £+ 600 rpm, share rate= 1700/sZ MEY 4354 EH &

30
O PMPTC solution
I:I PNaSS solution
25 e
—_ ©
o 20
o
2 o ©
g 15
o [=]
2 ® =]
> 10 =
[=]
5
0
1.2 1.6 2.0 24 2.8

Concentration (wt%)

a8 256. 7|& $Alez H=x=E PMPTC &% 1} PNaSS &9

15
{0 Diluted PMPTC
[] Diuted PNasS
@ @
I 10
L @
% ¥ =
8 | © .
-~ 5
=]
0
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Concentration (wt%)
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NS FAIstH, spray nozzlezZl E Alo|2] HE|= 2EHZE 0[Zs10f = 50 cm7HX| =
Ho| Jtset

2A ASS HYUSHA HMoist?| 2I5H air compressoroll MXAl Q2 A E EE510{ 28X S
=ARSEZ| Mol &3 x-S & = UL, HU| on-offE HO{5t7| 2|8l solenoid valveE
air compressor2t 21Z & PU tubeol| ¢4 et.

AP AIARIZ o2 Mo AMSE DEX =IHS EASH| 28l Programmable DC
power supplyoll AZ =0 o] Hxl= Z2aeiUo| 7Isst el 3ZEX0{A Easypower
Z2OUT ASsto] U0l EFAME = JUEF 2H MY ¥A MO JsS FoF
AL AlZEot 2AL Bl= Easypower Z2I S S Mofg

O 258. ZAF AILE 7Y 24
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(
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Syringe pump, (h) 3 F S 2§ T-shaped high pressure branch
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ME ZHS WREI JbE 52 RAlU|S =032 AIZR ARSI RS A DEX
SBUCHMB DER £BU)S 2t 6 mIY ZABIRT SASHA 22 TEA £8Y(7|E
DEX S8M)S 2 3 miM BAL £ ZR4SE 6 ml O BABINSH 22 Cw =10 g/t
sE= 3
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E 47 3% DEX £8%om 2AlH slo|=ede| 22 el w cloloj 1y
snl X | O| A |04 X
wnl A OO O X| X
sem| X | X X | X | X
120 kPa 140 kPa 160 kPa 180 kPa 200 kPa 220 kPa
- 3MEt DEX} =Wl A LIEI 2AF SEHEl= ofefiet ES
- 15 cm =0[oM= 120 kPa2 2d0| ol §AH &AL X £25t1 220 kPa2 20| H&F
=0} =2 FHE Ho{LtD 140 kPa}l 180 kPaollM MASH ExE HQ
- 20 cm =0[|oA= 15 cmECts dYstA 28 HeElZ LIERL 0 @24 140~180 kPaoll A
MAst EXE HQl o|HC| 20| =™ JId 20 2ol E§MEX| &1 o
of 7!.
- 25 cm E0|ofA= HEEL] AN AHM E2 M 1o Z 8oL} MAESH 24 F710|
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a8 268. Hyprop T+ 25

Table 1. Parameters,
transient O-J-I-P, technical fluorescence,

energy fluxes,

mathematical expressions,

and performance index (Modified from Stirbet & Govindjee 2011;

L4
ir

8 269. Moisture retention curve

and descriptions of the steps for fluorescence
specific
Thwe &

quantum yields and efficiencies/probabilities,

Kasemsap 2014; PSI, 2021; Oh et al. 2014)

Parameter Mathematical expression

Description

Fluorescence transient O-J-I-P

F, Fo = Fsous

Fj Fj = Foms

F; Fi = Fioms

Fn (= Fp)

Technical fluorescence parameters

F, F, = FoF,

Fu/Fo

Fy/Fa Fy/Fa = (Fu—Fo)/Fn

Quantum yields and efficiencies/probabilities

Dy, By, = TRYABS = 1(F/Ey) (or F/En)
v, ¥, = ETJ/TR, = 1V,

s @, = ET/ABS = [1AFo/Fm)]¥¥s
Dp, DOp, = 1-Dp,

Dpyy DQpyy = [(DPOX(SM/tFm)XtFm]/IOOO

Specific energy fluxes (per active PSII reaction center)

ABS/RC ABS/RC = (My/V))x(1/®p,)
TRJRC TRJ/RC = Mo/V;

ET,/RC ET/RC = (MJ/V)x¥,

DI/RC DI/RC = (ABS/RC)~(TR,/RC)

Performance index (combination of parameters)

PIABS = (]{C/AﬂBS)><

Plags
[DPo/(1-DPo)]X[Wo/(1-Fo)]

Fluorescence intensity at O-step (50 ps) of O-J-I-P (a.u.)
Fluorescence intensity at J-step (2 ms) of O-J-I-P (a.u.)
Fluorescence intensity at I-step (30 ms) of O-J-I-P (a.u.)
Maximal fluorescence intensity, at the peak P of O-J-I-P (a.u.)

Maximal variable fluorescence
Representing quantum yield of PSII photochemistry
Maximum quantum efficiency of PSII

Maximum quantum yield of primary PSII photochemistry
Probability that a trapped exciton moves an electron

into the electron transport chain beyond Qa

Quantum yield of electron transport

Probability that an absorbed photon is dissipated

Time to reach F, (= F,) (in second)

Absorption flux per RC

Trapped energy flux per RC (at t = 0)

Electron transport flux from Qa to Qg per RC (at t = 0)
Dissipated energy flux per RC (at t = 0)

Performance index (PI) on an absorption basis
(= energy conservation from photons absorbed by PSII antenna, to the

reduction of Qg)

O Teros 12 sensor&
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0) ¥ EYTEUY 5
k
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FE 048 037HX] 257t HEHSI¥NE. FEX= Data logger(CR1000; Campbell
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