Neutron technologies for carbon test sites

The monitoring of soil organic carbon (SOC)
content is one of the major challenges in the global
climate change mitigation policy, as well as in the
development and implementation of measures
aimed at reducing greenhouse gas emissions. The
task of developing new technologies for industrial
agriculture that would be adapted to region-spe-
cific conditions and at the same time provide an in-
crease in the potential of carbon sequestration in
soils and their productivity, implies a new level of
refinement and updating of SOC data.

The existing methods of analysis involve
mainly field sampling and measurements in labora-
tory conditions. The advantages of the tagged neu-
tron method (TNM) allowing prompt nondestruct-
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ive elemental analysis of various substances and
materials (in some cases without removing samples
from their natural environment) are well known and
widely used in security systems, mining industry,
etc. The technique uses 14-MeV neutrons having a
high penetrating power. The use of portable tagged
neutron generators makes it possible to carry out
field measurements without preliminary prepara-
tion of samples under study. In the case of soil
analysis, this can mean on-site field analysis without
the need to extract soil samples from the ground
and transport them to the laboratory (perhaps even
the analysis in motion).

At FLNP, within the framework of the TANGRA
project, experiments were started to determine the

a4 Kap6OHOBbIX noJiInr oHoOB

MOHUTOPUHT copep>kaHNs OPraHNYecKoro yr-
nepoga (SOC) B nouBax ABNAETCA BarkHeWLIeN 3afa-
yeln B NpobnemaTrike rnobanbHbIX KNMMaTUUYeCKNX
N3MEHEHWI, B BbIpabOTKe 1 peannsaunn Mep, Ha-
NpaBJfiEHHbIX HAa COKpaLLEeHNe BbIBPOCOB NapHUKO-
BbIX ra30B. 3afaya pa3paboTKy HOBbIX TEXHONOT I
arpovHAYyCTPUK, afanTUPOBAHHbIX K YCITOBUAM KOH-
KPEeTHOro pervoHa n obecneunBaoLx ogHOBpe-
MEHHO YBeJInYeHne CeKBECTPALIMOHHOTO NOTeHLMa-
na MoYB 1 UX NPOAYKTMBHOCTY, NpeAnosiaraeT HOBbI
YPOBEHb AeTanm3aumm n o6HoBeHMsA AaHHbIX 0 SOC.

CyulecTBylolme MeToAbl aHanM3a npegnona-
ratoT, B OCHOBHOM, 0TOOP 06BEMHbIX MPO6 1 paboTy
B ycsioBusx nabopatopuun. MNpermyliectsa metoaa
MeueHbIX HenTpoHoB (MMH) B 6bicTpoM Hepaspy-
IAOWeM SN1eMEHTHOM aHanmse pasfinyHbIX Be-

LecTB U MaTepuranos, B page ciyyaeB — 6e3 us-
BrieueHMsi 06pasua 13 XxapaKTePHbIX A5 HEro yco-
BUI, XOPOLUO NU3BECTHbI U MPUMEHAIOTCA B CUCTEMAX
6e30MacHOCTA, B FOPHOPYLHOW NPOMBILLAEHHOCTA
1 T.n. B MeTofe NprUMeHATCA HENTPOHDLI C Hep-
rven 14 MaB, obnapatowme 60nbLION MPOHMKalo-
e cnocobHoCTbio. Micnonb3oBaHme NOPTaTUBHbIX
reHepaTopOB MeYEeHbIX HEWTPOHOB MO3BO- niAeT
NPOBOAMWTbL MOJieBble N3MepeHUs 6e3 npeaBapu-
TENbHOW MNOAFOTOBKU MCCNefyemblx 06pasLoB.
MNprMeHNTENbHO K aHaNn3y NoYBbl 3TO MOXET O3Ha-
yaTb aHanu3 «B nose», 6e3 n3BreyeHna o6bEMHOM
Nnpobbl 1 eé TPaAHCNOPTUPOBKNU B NabopaTopuio.
Bo3Mo>KHO, faXke B ABMPKEHUN.

B JIHO B npoekte TANGRA cTapTOBanu sKkcne-
PVIMEHTbI MO onpefeneHnio NapaMmeTpoB MeToaa B

parameters of the method in the task of determin-
ing SOC content and their dependence on the soil
composition, conditions of a particular place, as well
as to select the optimal configuration of the detec-
tor system (detectors based on BGO, Nal, LaBr3,
HPGe, etc.), geometry of the mobile setup.

“Today the problem of environmental and, in
particular, the carbon footprint of products is gain-
ing more and more ‘practical’ significance. Not only
the competitiveness of, for example, our grain, but
also the very possibility of maintaining its position
in the world market will depend on what this foot-
print is, whether we are able to confirm the declared
values within the framework of internationally rec-
ognized regulations. The problem of efficiency, cov-
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erage and detailing of monitoring of the state and
dynamics of various carbon reservoirs comes to the
fore. Of course, the future, to a large extent, belongs
to remote sensing techniques. But for their devel-
opment today, as well as at least for verification/cal-
ibration of results obtained with their help, it is ex-
tremely important to have mobile/field instruments.
In assessing the SOC content, prospects are pinned
on various variants of spectroscopy methods. And
among them, the main expectations are placed on
TNM (analysis of samples of significant volume and
from various depths without extracting them),”N.D.
Durmanov, Deputy Chairman of the Expert Council
on Carbon Balance Technologies under the Russian
Ministry of Science and Higher Education.

3agaue onpegenenma SOC n nx 3aBMCMMOCTH OT CO-
CTaBa MOUYBbI, YCIIOBUIA KOHKPETHOW JloKauuu, a
TaKk>e Mo BbIOOpY ONTUMANbHOW KOHUrypauun ae-
TEKTUpPYIOLWEN CcUCTeMbl (BETEKTOPblI Ha OCHOBE
BGO, Nal, LaBr3, HPGe, gpyrue), reomeTpun mo-
O6UNBbHON YCTaHOBKMN.

«CerofiHA BONPOC 3KONOrMYecKoro u, B YacT-
HOCTU, «<KapOOHOBOTO» Clliefia NPoAyKLUMM Npuobpe-
TaeT BCE boree «npaKkTnyeckoe» 3HauyeHue. OT Toro,
KaKOoB 3TOT cJiefi, CMOCOGHbI N Mbl B pamKax npu-
3HaBaeMblIX Ha MeXJYHapOAHOM YPOBHE perinamMeH-
TOB MOATBEPAUTbL 3aABJIEHHblE 3HaueHUA, byaeT
3aBMCETb HE TONIbKO KOHKYPEHTOCMOCOOHOCTb, Ha-
npumep, Hallero 3epHa, HO U caMa BO3MO>KHOCTb
COXpaHeHMA ero No3nymni Ha MMPOBbIX PbiHKax. Ha
nepenHui MiaH BbIXOAUT Npobniema onepaTrBHO-
CTW, OXBaTa U AeTanusaumm MOHUTOPUHIa COCTOSA-

HUA U OVMHAMUKK Pa3fIMYHbIX pe3epByapoB yrie-
pogfa. KoHeuHo, byayliee, B 3HAUMTENBHOW CTEMNEHN,
3a meTodamum [133. Ho ana nx pa3paboTky cerogHs,
a TaKXe, Kak MYHUMYM, Ana Bepudukaumm/Kanmo-
POBKM MOJly4YaeMbIX C UX MOMOLLbIO Pe3yNbTaToB
KpaliHe BaXHO MMeTb MOOWIbHbIe/NoneBble Npu-
60pbl. B oueHke SOC nepcneKkTUBbI CBA3aHbI C pas-
NIMYHBIMY BapUiaHTaMM MeTOLOB CnekTpockonuu.
B 3TOM PAQY OCHOBHble oxngaHma ot MMH — aHa-
N3 npobbl 3HaUNTENLHOIO 06beMa/rnyouHbI 6e3 eé
«m3sneveHna»», — H.[.[lypmaHoB, 3amecTutenb
npepcenatens JKcnepTHoro coeeta npu MuHu-
CTepCTBe HayKu 1 BbicLero obpa3oBaHus Poccuin-
ckonn ®epepaumy No Bonpocam HayyHoro obecne-
YyeHUA Pa3BUTUA TEXHONOTMIA KOHTPONA yrnepoa-
Horo 6anaHca.






