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Aol %o} 93 Humic acid(HA)& &4
Al B S4o YL FE Ao 4
2 glrh o9} e A7 fREL AA AN
HAE %2, A3t Ay €8T & #rsde
ojel ¢ So8 qlste] A8 HAS Abg3ti gl
22 AA =A% o HAT Aldrich HA 3%
7+e Al 8 HASHE RAolu whgAle]l b AR
Basolchi™ wehd B el A AR Abd At
HA 3ol b2 21gh2o] A3 7|9 549 =] §
sk 218 EadA 2 Ald g Foll A HAE 3,
AA sz e gyt 2 sheAdS A, o]
A7AA Bog wirt glE AA e A F
HA ¥1&8 24333 s

g, od7-o 2} AH8-H 3 9+ Aldrich HAE ¢F
602 * =2} ash® a3t 9 ez vusqdch’
ol¢} o] & ¥ § 2 ashy HA 52} dissolved or-
ganic carbono] 3}3-EA 7 Agste o Wzt | 2
o2 g} webs] HAS 3hetEd ke Aihe A
&3] 243}7) $13+ ash& A A sk o] Yadid,
o) Z sisted AubEQl YAIFepYd YAEele} di-
alysis® Wl § F 7} W& vl 2st o)
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2. 1. AlR}

Humic acid(sodium salt)+= AldrichA}¢] technical
grade®, dialysis v]=  SpectrumA}le)
Spectra/Por 6(MWCO 1000 daltons)-& A}£-3}¢x}.
XAD-8 resin(pore size, 0.3~1.2mm)2& Servax}2)
practical microporous
AGMP-50(100~200 mesh, hydrogen form)-& Bio-
Rad}9] analytical grade #|E-8 Al-83lglen, of
el Adol] o3 Aok BF 5§ AHE3hch

tubing&

grade§, cation resin<]

2.2 A8 uy

HA ¥+ Thurman §°9) H4 (Fig. 1)& A&3}
den @A Aldrich HAS A28} o}-g3} 7o} 3
&% zAbsbge). 50mge] Aldrich HAE 2ol&4
of 3o 10/ 44 (5mg/ & WHE F, 35% HCIE A
7}sle] gole] pHE 28 £Astch WHe] 22cmal
F2| gl 50ge]l XAD-8 +3]-8 3 -& F, MasterFlex
¥ X (Cole-Parmer) & A48l 5Smg/!/ HA £4-&
135~14m!/ min %2 ¥4z} 0.1 N-NaOH
250mi/E AH8-3te] XAD-8 A& Aupgfo g g=)4
#Hcl g2l o] pHE 28 4& ¥, 10g2] XAD-8 5=
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A7b 494 felW(AHA LO0em)oll FAA F,
0.IN-NaOH 100m/& A}-4-3t«] #-2]A]z{c}. NaOH
48] ¢ 35% HClE M7)3le pH 12 2tE &, Y3
Il 24217} F< wAs k. AR, 2,000rpmel] A 10
E7r Y44¥-2 g F pore size?} 0.2:m] membrane
filter(Whatman, WCN type)& %3121}, Mem-
brane filtere} 3l HA#& 0.IN-NaOH 30m/ol £3j
Al ¥, 10m/e] AGMP-500] A {2 #-2@#0174 L
5cm)ol $3A|Hel. HA 498 Felx=o] Ro}
freeze-dry(LabconAl Freeze dry/Shell freeze sys-
tem)A}X] ¥, vialel] &7 103~105TC 2] 224 24
7 A A=Y F A& a4

AA ofell A SR AlEe] A9, WA 10um
prefilter”} §1 2 cartridge®} pore size7} 0.45.m
¢] Groundwater Sampling Capsule filter (Gelman)
F $9AA UAE AAR F, 9 33§ = Eoldg
o}

Aldrich HAZ¥¥| ash& A A3}7] ¢i3lod o}L 5
7HA w2 v w3tg e} 300mge] Aldrich HAE 2
o] &pel] red 300m/ £ THETH1,000mg /7).
HA §9-& 25T, 9,000rpmol 4] 3087 €415-2%
¥, 045 filter & FFA At S} F 50miE H
&led freeze-dryAlZl F ol A 2417 Fot H=s)
of 2§ 248t £ & v e 2= filter & 5
24t of 7hof 2 30miE A3} dialysis tubings)] P&
t}, gto]- &4 147} 971 v Aol dialysis tubing& &
F Aol A 24217F F4F Aol Firh. Dialysis ¥,
tubing ¢l 9l A1 BE freeze-drygl t}-& H3EA|H
FAE 243tk

3.4 9 nE

3. 1. 3%
Aldrich HAE ARgsto] A8 344 Adgs

Thbie 1. Results of Aldrich HA Recovery Test

Water sample !

Membrane filtecl 1 i ) ‘
(0.45.ar) I issolved organic material

Acidify to pH 2 with HCI

XAD-8 column

Elute with 0.IN-NaOH
Acidify to pH 2 with HCI

XAD-8 column

Elute with 0.1 N-NaOH
Acidify to pH 2 with HCl
Let settle for 24 hrs.

Centrifugation

Residue
(HA)

Wash with water
Dissolve in 0.1IN-NaOH

AGMP-50 column

Freeze-dry HA

Fig. 1. Isolation procedures of HA from water.

Tuble 13} 72}, Tuble 1141 5mg/ /2] HA §-°9-& %3}
¥ 7%, AL XAD-89] k2 50ga} 100g7}kel) @ 2}
o] & XolA| ¢fgkr}. Aldrich HA®) ashafo) 5622 &
& 22isle] Alabg 28 WEAYS FF Y4ge

Input HA Vol. of Sample Wt. of XAD-8 Recovered HA %Re .
ove
(mg/1) %) (g) (mg) oriecovery
5 10 50 12.63 57.4
5 10 100 12.08 54.9

*56% of ash content was considered.
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Mean = 56.2%
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56.2%%th g @Fha] T oflelld g &
2 AH8sbrt $isle] Ro)l ¥& F £ 16/E A3 sl
100g2] XAD-8& Abg3le] $1o] Agupyg whE3
A3}, 451mge) HAE A9 e 56.2%2] 2488 3
2isle] A4gk A A 52 HAY 55+ 0.58mg /1E
vehfeich

3. 2. Aldrich HAGA ash H| A

Aldrich HAlA] ash& AA3P7] $3te] 4134
wish QA2 9} dialysis& W WY& vl st
der 2 A3 Thble 2 % Toble 354 7). Table 2
A fAlReld 2)g HHF ash A AELS 28.1%°]H,
Table 364 A1-Eele} dialysisE Wad Ao o

Tuble 2. Ash Removal by Centrifugation

Amount of HA/| After centrifu- Ash removal
added(mg) gation(mg) (%)
50 35.5 29.0
50 36.7 26.6
50 35.6 28.8

Mean + S.D = 28.1 + 0.9%

Tuble 3. Ash Removal by Centrifugation and Dialysis

After centrifu-

Amount of HA . . Ash removal
dded ) gation and Di- (%)
added(meg alysis(mg) e

30 18.03 39.9
30 17.05 43.2
30 16.80 44.0

Mean + S.D = 42.4 + 1.5%

Tuble 4. Results of HA Composition Analysis{%)

F ash AA L 424%F R} Toble 49) JEFA
A3}l A& ashiFo] Aldrich HA| wis] bz}t 29%2}
38%7} k4= o] Table 2, 3] A4 Fue} #of of

A8}sich o] 5 AT RE YR o] 24x]7ke] &

2.5+ dialysis9} ¥l 24 o 7hFEPH A E dialysis ¥
A @A B YL & 7 AT

Tuble 491 4] sodium salt form4l Aldrich HA2} Na
%} ashe] &-f8k- z}zt 9.6%9) 56%& H.429 ash
2k Carter ¥£9|° Azle} A9 Udxstgc). Ash& &
ol " o2 Yol solE Ab-¢d7] Aey-g A
o2 A A9 YA el E o] 44 o] Ao H
£ vwshd, A4 ¥ 3-& ashpo] 2H2 35.5%9) 27%
2 Aol st 47 AeygrRo}
ash A|7jol A& & §= glsith Nad 4]¥=
v} dialysisell )& 2] AlA=A] ¢dev] XAD-834
AGMP-50 $-& A}-2%& Thurman £¢| ¥2], A %
w-¢ EslAnt Nas} ashrl 9433 AADE ¢+ <
Feiad

4B

o] HAY 3582 56.2%% XAD-8 oA ¢l A]
We EAle] whysly o] & MY ek slrh o]
TFollA 4% 0.58mg/I9) HA ¥ =& Ao Rad
AdgA Fo) AA HF HA FE9 1/10~1/209)
APt mala] fejvdele] 748 Agle] 3% 7}
Pxo) FANAY AA HFsEel 23 HAZE &
AHd Aoz o 4=Ein HA QT Hag Ads Fo
HAE ¥, A5t R do] fo]3lA) g-5-5
g ine

Aldrich HA®A19] ash A|A wHle 2= W41¥e)

Sample H N Na Ash*
Aldrich HA 5174 2.80 <1 9.6 56
After centrifugation 43.80 2.60 <1 9.6 27
After centrifugation and dialysis 41.80 2.56 <1 7.1 18
After purification 51.74 2.80 <1 0.1 0
by XAD-8 and
AGMP-50

*Percent not volatile at 600
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o] Ziekslx A o)t XAD-83 AGMP-502 o]
43 upy o] ash ¥ Nag 243 AALL & 5= 9l
c}.
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Abstract : 56.2% of Aldrich HA was recovered from water by XAD-8 and AGMP-50 pro-
cedure. With this method, 0.58mg /! of HA was determined in the water collected from irri-
gation reservoir near Tae Dok Science Town. For the removal of ash from Aldrich HA,

centrifugation was simple, but as effective as dialysis. Neither centrifugation nor dialysis
removed Na at all. Only with XAD-8 and AGMP-50 procedure, Na and ash were completely

removed.
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