SHEI KB &3 79 (3) ¢ 285-289. 1990.
Cour. Korean For. Soc. 79(3): 285-289. 1990.

WA LR ER2| THbel ZFtol BAS WX
lon #ZHtEiE o] RE Hiko] wE mE Y RikE £t
FXHE’ - David D. Myrold®
N Mineralization and Nitrification in Forest Soils!:

Effect of Chemical Treatment on N Adsorption
by Ion Exchange Resin

Chun Yong Lee® and David D. Myrold®

E #®

WA N #Rbel SELE FMsl7] sled &R wol Abgstz ¥ ion 3k HiFE (lon

Exchange Resin:IER)®] HiS Jemgsts EEE s Lol 29 IERe B o5 2 #grsls) o
thol M ES rrslact. IER 20g& ol ~elglol dz FAel7, 2M NaCle] 2eldt & 2o 4
& EEE M NaClig), 4M NaCloll A EHgl I%if%@ié*{ N RikES S5 &8 2M NaClge IER<
NH, o NO:& %% 70, 60% Wcstod b3 22 47% 235 M NaCllgs 40% 9 s Rz
viebdich. R IERE- NO; H4%oj4 2M Na (M LI “’LJ* NH,= 5 N Fool4 2oz

& vbebdch EEME IERS 3482 6080%24 944 T4ES Uehha Sieidch g s
MRS EWslol N P AAcl MBS A3ael AhSel hrE Aoz HEAc

o)

ABSTRACT

Soil N mineralization and nitrification can be measured conveniently using mixed bed (cation and anion)
exchange resin bags. However, appropriate use of these resin bags requires pretreatment to avoid colorimetric
interference and standardize N ion adsorption. Three pretreatments were evaluated : control {untreated), 2 M
NaCl with a distilled water rinse, and 4 M NaC(Cl,

The 4 M NaCl treatment was effective at removing background levels of NH,~ and NO,", but adsorbec low
araounts :about 40%) of inorganic N from standard solutions. Untreated resin bags adsorbed a constant, higher
artount of NO,~ (60%:, but did not remove background levels of NH,*, The 2 M NaCl treatrment followed by
a distilled water rinse performed best | it removed background NH,* and adsorbed a constant amount of hoth
NH," {70%) and NO;~ (60%) . Because the ion exchange resin is fairly expensive, we also tested if the resin bags
could be reused.

Resin bags were either loaded with NH,* and NO,~ in the laboratory or incubated in soil in the field, desorbed
w:th the 2 M NaCl treatment, and then loaded with standard NH,” and NO;~ solutions. Lab loaded resin bags
adsorbed about 60% of inorganic N when loaded with 2.5 or 5.0 mg N 1 and 70% when loaded at 10 or 20mg
N 1%, whereas reused field incubated bags showed the opposite adsorption efficiency. These results demonstrate
that resin bags can give reproducible results, but care must be taken to evaluate the effect of pretreatment and’
potential for reuse,
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Table 1. Chemical and physical properties of mixed
-bed ion exchange resin. (Rexyn 300}

Mesh sizewet, US standard sieve; 16-50
Water content 58 %
Total exchange capacity (dry basis) 2.16me.'g
Total exchange capacity (wet volume) 0.83me. g




B

0

i

of 15¢7 Awddet. N &4

wheb MR, S ehel ek,

214

E1=3eN
o HE

w R

1. N Bigzk

IER bage] &3 NH, EIER 2 ¥
Table 28b o] 4M NaCl WFRE S| Mk e &
# N folo] 31-36%c)m 2M NaCl EHEEE o
70%E 41 4M NaCl EHE R ok 2ulel o}
NaClel  xxo} E-2 H,_Ar_%o] '57}%1
Valentine:1986) o1 #552F -

o] iz &%ﬂ IERO; LLL’M

=

o] .2 &
B2

O &
=

o g Aztyiclh
1986
gt 2 [ERo|

EBinkley %

=)

Clig 7t 60%,
42- 480/0:' D&HKOP(ﬂ 'i‘ 7}\ o
M NaClig o] mugsgs

4.1\1 NaClli &
orch. mEFRES} 2
7} 2] v} IER

o ol
BA q,k <

Table 2. Adsorbed NH,—N and NO. -

7913 %,

19904 9H 287
bagoell &= &ol&3} ool 2wmgl £ajs} A Sof
gler g NH,o $4%% 713 Z2o oM NaCl

W7l R4fd #iEE HEoz Jebytoh, Harty)
Binkley(1984) = IERS %g|sfo] EMalol 4

o Aol glera shdwul of AdofA Abgal
28423 2M NaCls Hejg At 294§ s
F vk RUE MY #Ew i

2. lon 3 #igo| BER
B4 1ERe EH4&
IERE] N mgygzse Table 37 7ol NH,9} NO,
55% (5ppm LA ) -70% (10- 20ppm&°“
ol7le A& 423 IERg
=g PVCs} ghn
2EE

el Ahgal

O
hil

ol 2 o]l IER bag—'—fﬂ]
EFs)7] Wioer ‘87—}%5}.
ubE-zhel abrb ol Aol
Hof| Holvbzl FE3 NOyi= {fgol =t
ko g wol7h i o4t

essket.

¥z

i

F5.ol A=

2] %)
N =z

N HY e 2E

stof Fig 13} ol #A40¢ 73 2
shoAdgiel o} Foleomz $ANY 484 v

N on [ER bags following KCI extraction.

tunit ; mgN/1i
N concentration 0 2.5 5.0 10.0 20.0
Treatment N, NO; NH, NO. NH, NO, NH, NO; NH, NQ,
Untreated 2.3 0 3.7 1.5 5.4 3.1 8.5 5.8 14.3 11.5
148 60 (108) 62 83 (58! (723 (56
470 Nadl 0.2 0 0.9 1.2 1.6 1.9 3.1 4.2 6.4 3.5
136! 48" (32 (38 30 (42} 132; (43}
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- Rinse (68! 60" L70; (62! (70 (621 169 (h2}
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Table 3. Adsorbed N icn on reused IER bags treated with 2N NaCl solution.
{unit ; mgN,/1)
N concentration 0 2.5 5.0 10.0 20.0
Treatment NH, NO, NH, NO; NH, NO, NH, NO, NH. NO,
Lab loaded 0.25 0 1.40 1.40 2.75 2.85 7.0 7.25  14.40  13.70
resin bags i56)* (56 (55 (57 (70 i73) (72 (69}
Field incubated 0.08 0.44 1.95 1.98 3.45 3.67 6.20 6.26 12.17 11.26
resin bags +0.03 =0.14 +0.14 *0.08 *£0.08 +0.16 =*0.26 =+0.36 =0.31 =0.32
178 (80} (691 (73 (62) 63) (61} 56)

* Percentage of standard N solution,
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Fig. 1. Relation between standard N solution and
resin adsorbed N
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