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STUDY ON THE APPLICATION OF BLASTING FOR GREENING THE DESERT

BAAE*, R, AREBTERYS, TRATETY, BT, BRRIEZ, BTt
Kaname Shirotani*,Katsumi Katoh™®*, Shiro Kubota*®*, Yuji Wada™*, Yuji Ogata™*, Shuzo Fujiwara™®™,
Mitsuru Arai*™**

ABSTRACT; Blasting has the possibility of creatirig a soil area for greening the rock desert because
blasting with ANFO (Ammonium Nitrate and Fuel OiD) could make rock into soil level particles (less
than 2mm) and diffuse unreacted ammonium nitrate into particles as nourishment for plants. We
conducted lab-scale experiments with 30 cm cubic model of rock and field experiments on the quarry to
investigate relationships between blasting conditions and performances of the fragméntation of yock
into soil level particles and the diffusion of nutritional ibns. As results of lab-scale experiments, it was
investigated that the fragmentation performance and diffusion of nutritional ions be controlled by
loading conditions and that amount of ions change with the solidity of rocks because of the changes of
detonation velocity. And as results of field experiment, two aspects were indicated. One was that we
must suppose the new blasting method to remain sufficient amount of particles in the crater pecause
most fragments spread around the crater. The other was that the particles after blasting contained
various nutritional ions with the ANFO added with the fertilizer.

KEYWORDS: blasting, ANFO, soil level particles, nutritional ions, greening
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FERGHROBENEZREF Uiz, BAERTIE. BAOART—AZR, 1 BBEEERGEBXOEANHORRN
R FIT b 7o O T RE L BRI Sy DRI X 2 IR B RIBIRIC OV T RAEL 7,

2 SBRNEBRICLIBH
2. 1 ZEBRFHE _
#BkE LT 30em S HET AOFGHEIERSB X O ESTERES L U IO a2 v, ENE
B UCHEBARBRE Y Y b (it 3m A 3.4m BATX 8.4m) RAEH L7, B IBEMERDA 4 ¥y
TERZATEET VAR Ry MNICES, BEBROSKRKE L, £L T, THOEELZE&R M1
(49cn X 59cm) LICHERE L 7ob 7 a2 bt & UCEIR L 72, 2E3EEHDO—E % Table 112777,
BIFDOSRITIE. JIS BHRICHE -T2 2mm AT D550 6 fE L REHES Fvv-, $9. EIN LK LA
DORLT- % 250rpm OIZENEIZ 5 43 F 2 TR 2mm A EORLT & 2mm PA T ORI FI2431) 72, £ LT,
2mm LU T ORIF% 0.075mm, 0.106mm, 0.250mm. 0.425mm. 0.850mm D55 % Y T0rpm DR
EEIC 20 BINT B Z & Tk L, Ok, £5DVNESTZRTOERLZRIET D Z & TR T
HIEERE SR RARMBERR) 2Rof, £, HFPOERRAAICOVTE, (Fvrae b7
T L DEESNI T, 7T M. B~ 4 A SHIM-PACK IC-CI PEEK. [&1 4 fic
SHIM-PACK IC-A3 #fff L T, &S O NH, NO2~, NOs 2 EE LI,

Table 1 Loading conditions on lab-scale experiments’

. Condition | Sample Explosive The number of  Tamping ‘Hole kAmo_unt of Contact sur‘facef
number , ’ ' blasting hole diameter [mm] explosive [g]  area [em?]
1 Granite ANFO 1*'  Penetrated 29 160 213
2 = Granite ANFO 1M Penetrated 38 _ 287 . 358
3 Granite = ANFO 2™ Penetrated 38 573 716
4  Granite  ANFO 1*  Penetrated 58 634 546
5 . Granite ANFO 4™ Penetrated 38 » 1000% © 1432 .
6 Sand stone ANFO 1 * Penetrated 38 ‘ 290 . ‘ 358
7  Sand stone ANFO 1" " Penetrated 58 ; 664 546 -
8 Sand stone  ANFO 2" Penstrated 38 599 AL

i

2, 2 ERERBICER

2. 2 (A) WRHE

BRETHE O NN T OREIMFEERE Fig.l 1277, ORI, BEOEMZEW EHm, T2
BB AN, BRKEEZRTHACY 7 b5 2 ERbhol, —RICHEORIFIRENWDOT, Z0Ek
I HED O ERICERME R E WV Z D, BEAHZBIT D 0.020mm UL F OB FEEHERES. Fig.2 IRt L9
BIE L U ORI UCHBRMGRICH D 2 L b, NP I E CRICER I NS 2 E XD
hs, ,

Eiz, WP TO ANFO OBEIL, RUTHERE LY bK<, ZOREREAT LB LICRBZ e 0D
Iotn, IBREEROENIIEED 2 RICHAIT 50T, BEICB T SBRRIIERE LY bEV L FRSh
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Fig.1 Cumulative weight curve of granite Fig.2 The interrelationship between weight
and sand stone composition of particles less than

0.020mm and contact surface area

2. 2 (B) ¥BRILHHE

Yo T NEF S AR FICFEE LW T O%ERS (NHsT, NO2 ™, NOs ™) M H Sz 388 & NH4
NOs EHFBEOBMRRB LT, ZNENh0 ANFO 1g 57z ¥ OFIE LIBROEWR % Zh 1 Fig.3, Fig4, Figs
BLU Fig6 iIT7d, MEVBEDETIZE 7o TA AL 2T AEA BN 2EEICH D 2 &0
birot, Zhid, BEVEOFET ANFO OBRE, $TRbbIIGENEI T E2RTEELLNS
9, LoT, BRNERORA—LTik, TEEBO LS BREVARGDOEAIT. BEBROXREREFAEITEEE
IR DRI TE AR H D0, BAD LS RIEOER Tk, BAMEOEEIC X - TEEIAL L,
FHUT & b2 TREBRIEBENENT 50T, ERRIEBEOHIEIZI, SAEOEELZETHNE
NHDENZD,
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Fig.3 The relationship between content of Fig.4 The relationship between content of
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Fig.5 Comparison of interrelation between
proportion of detected ion to amount of
loaded ANFO between sand stone and
granite condition (NH4™)

3 BAERICX B
3. 1 ZEBRFHE

ERIT. BEBEEORASNOEE CITbh,
BG TR EICERE L 2  BRBEEIMTDOhTWE D
T, BAMEL R L CRBENOBERMRAZRINZ N
EEEVZ B, EHBITICERE lm D~—F 7% L
T, L2 64mm, FEX 50cm (22 L7=, ANFO210g
TTEROICLAF L FREEEERE L, 2o
CREHRLED LTI, BEE, ik
VMIEARE LT ERIToR 2, BESKEO—EE
Table 2 IZ7R”9, £/, LA bTH VT
L7258, BBy & LT KNOs & (NHo2:HPOs &
WL7- (Added L3KFD) 9, ®IBEHK. 71 —F—0
BREBE L, ESOMBIZEIR U7, B 72hi+
2OV TIE, BNER & FEROFNE CRIBIIRE R &
AFEREERDE,

3. 2 EBRERBIUEZR

3. 2 (A) W3R

- [EMSCRE - & R T ORI IR R & Fig.7 i, 2~
L—& —EfEDE% Table 2 (Z5RY, EUEF4£KIC
BiT5 2mm YU TR FOEEIIIEE IO BRI
RELZEEZ OGNS, £, BRI FOREELR
NTHHZ L, EROMENT. BEHSEALE
bOEFLEEZOND, ET. FU VT OMERN
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Fig.6 Comparison of interrelation between
proportion of detected ion to amount
of loaded ANFO between sand stone
and granite condition (INO3™)

Table 2 The loading conditions on field experiments

_Tamping ANFO[_g_] Cra’,c Area [m?]

Standard () Stones 210 o 3.1
Standard () = Stones 210 4.7
Over Stones 315 2.6
Clay, Clay - 210 6.8
Added + Clay Clay 210: 4.7
Cement (H) Cement 210 8.8
Cement (B) Cement 210 5.7
Added + Cem -Cement -210 . 10.2
100 — ~

=

E 8o+

_§

g 60 .

g ¢ Standard®

- O Standard®

:% 40 F A Over

E X GClay

g X Added + Clay

E O Cement(D

g 20 - + Cement@

6 - Added + Cement

3 Original particles
0 - .
0.010 0.100 1.000 10.000
Particle diameter [mm]
Fig.7 Comparison of weight cumulative

curves on field experiments



BMEHR, 7 L—F—EESEMLEZ L0, EEREMOEE L, MFOBMELY bBRETEZERFD
FEIIRM N VWa Db, BENEREOERII BHEOKE A r—AHRIChdeELZON, 1 BEE
OFEBETIE, 7 b—F—PNIZ 2mm LT ORI FEZBESED 2 EBEEL V2 5,

7 b4 I 2mm LA TRLF 2 TR 2 D H D, 30cm YDA —A TR, 1 BHRESRAELD b
BRI RS ER SN THWAZ b, ET7uv X LTUTOFIED 1L L THRETE S,

FT. DT RBEEFERTI LT VBLOLEHREE CRETIAZE., T habbiikima sk
Bo ZOWMIEIZ L > THAEAEM LI am oIz XL, b3V, 7 b —F —OBmEE
WEVBERT It Ly B/ MBS Y DR — Lk BT VER & ARRICRE LERERIT 5, ZoF0iE
7 L—F—NEE< HREPHEZ, 7 b—2 —hFREESENT 52 E2 605,

3. 2 (B) REmEHESE : Table 3 Results of quantitative ion analysis _
UK. R T. SEOERE . NH," [mg/100g] K'[mg/100g] NO; [mg/100g]
DA AL AR Table 8 (omg,  Sendardd) :Zgg . 3'.35 iéf |
FEM R OMBIP DI, FBRT LY StandardA) 114 488 264
LEWERDERENRINE, £, v' 1.66 5.33 1.00
B E TN 5 = & Ic k0. NHe OV , o a o0
& NOs3~ TCU’Tiﬁ <. KR KgZ 8 Clay v . 0:87 \ 442 » 2:30
L7z, ZHbD&E, WInbHERL 0.94 392 1.28
MOEHEY FE->TWA T &b, Added +C & 1.19 13.02 v 8.56 .
. . 1.26 13.21 . 876
By ofissbEic vt ss . 1.32 1.11 1.66
EZ BN, LoT, HIEECIESy  Cement(f) o205 272 3:34
U - L b 1 S e 208 2.86 2.80
§ﬁﬂﬁmiz“Jfgkq¢@$®*: Added + Cement 6.64 47.26 " 9240
BREFIETE DTTRMEDRRS NI, _ . 6.71 4758 93.25
Original particles(B) 057 1.00 0.84
4 Er® 0.61 131 0.81
Original particles(H) 0.15 3.95 Undetected
BEHECRCTR R R AT 015 390 Undetected
Te DR TFIEOMSL A B L, B Natural soil) 1.68 9.70 529
L TN ' 1.78 9.62 5.02
L =5 Eaﬁi%{tfj%i ’D/_’C%I{*} Natural soil(H) 1.19 v 578 2.99
EE LA ERICL DBRF T o5 1.29 6.06 432

B, UTFORRIELNE, :

(1) 30cm SFHF DR/ Tid, BEREMERR X OREREERIIERL G CHIE T & AR H 5,
UL, BEMHEC L > TRENEL L, REEILERE LT 5,

(2) EBEOEBTIE, HHEAOKE R —AHROFEBRKRE L, 7 L—F—NICEET S 2mm LUFHL
FOBEGME, LoT, 7L —F —NICKITFAERET 3 L 5 RBEDZERER/UETH S,
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