Energetics and Binding Dynamics of Natural Organic Matter (NOM) with Iron

‘%Com (1) Hydr(Oxides) as Studied by Flow Adsorption Microcalorimetry FROG(G ﬁa/*‘”

Manyiel Mel

&R, U.S. DEPARTMENT OF

Q )
§ 2\
= <
2, » S
OS 3 / /
24TES 0.4

!

: . Let’s Talk Science :
Office of Science Advisor: Omar R. Harvey

Department of Geological Sciences, Texas Christian University, Fort Worth, TX, USA

DEPARTMENT OF GEOLOGICAL SCIENCES Fundamental Research On Geomaterials & Geomimicry

Introduction Results and Discussions

+ Organic matter (OM): e
* A complex mixture of organic molecules from decaying plant and animal remains Rate (min)
« OM interaction with soil minerals is critical in Earth system processes such as; o~ ~ > 1ei=0.2 003 =0001 - 0.2820001 08220008
20 b =0 5 3.88+0.01 1.00+ 0.009 0.37+0.008 1.16+0.008
o Global carbon cycle % »"\ = 75 3.18+0.7 1.60% 0.002 0.93+0.1 1.67=+0.14
. =0 k] - —— U Energy (J g'l)
O Nu_t“ent cEyc_:Ie, E \' S 3019201 013 0.02 0.24 =02 0.11
o Soll reactivity. S 2 5 0.09+£0.02 007+ 001  022£001  0.09
| 0.5 75  006+01 006+ 0.02 0.06 = 0.02 0.071
— NOM/NO; pH3 — /\MSO,”:\’();' pH3 Qad/des (ML)
» Knowledge gaps: — NOM/NO; pHS = AJ450/NO;3" pHS5 3 61.82 22.25 49.23 35.14
_ _ _ _ - - bHT. —  AJ450/NO;y pH7.5 | | | |
»  OM dynamics and energetics of sorption onto mineral surfaces P SSATAS IR BN : R o oo oo s
. - i . . . 0 20 40 60 ' ' ' ' '
 The influence of OM processing on mineral-organics interaction ! 0% o0 S AH (kY/g*107)
o Time (minutes) ime (minutes) 3 3.07 5.84 4.87 3.13
- ' ) o 5 1.08 1.27 3.78 7.13
Methods and Materials 3% R 15 212 317 1.2 271
Sl - Scnsmgunit — 0.5 E'" o- \ — ¢ Rate
' ' s Eﬂ - i | .Iliill - .'-'IUI ‘.Tnll:ll .Z‘J
N = ~= B 4 s | * NOM faster than AJ450
‘ £ 00 £ » Desorption is comparable
/ D L - - -
o Z 2 * Increase with increasing pH
B o 0.5 * Energy:
S — NO;/NOM pH3 — N();:{AJ450 pH3 _
. — NOy/NOM pHs = NOS/AJ4S0 pHS * AJ450 more energetic than NOM
= — NO./NOM pH7.5 - NO;/AJ450 pH7.5 _ _
T 01 T T T T S T ey A » Desorption Is comparable
J=4 Time (minutes) Time (minutes) » Decrease with increasing pH
" * AH:

* Varies with pH
» Generally higher at pH 3

' - *
...................

..................

......................

........................
- . ———— —— .ttt et B (NP S ST S -——-—
L L A e R e e e N Y R R R E N T Y Y

......

Microbially-processed (NOM)  Fire-processed (AJ450)

[T FosbNcad Al piia pH Pre Post Post
Post-NOM NO;" pH3

Post-NOM CI" pHS Rate (min'l)
= Post-NOM NO; pHS5

Power (mW &)

b

* Flow Adsorption Microcalorimeter (FAMC)
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