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Abstract: The relation between the mass fraction of yellow phosphorus slag particles with =0.075 mm,
-0.045 mm and the grinding time in the rod milling and the ball milling was investigated, indicating the ball
milling being a better grinding method. Then, effects of the grinding time on characteristic particle size and
specific surface area of yellow phosphorus slag were also studied in the ball mill. Tt was found that the size
characteristics of slag were consistent with the Rosin-Rammler-Bennet (RRB) distribution through the model
constructed by RRB distribution equation. As the characteristic particle size (D.) and specific surface area of
yellow phosphorus slag increases, the concrete strength increases firstly and then decreases. The maximum
strength of 27.429 MPa (setting time 1 d) could be achieved when D., specific surface area and mixing amount
of yellow phosphorus slag are 59.76 wm,530.15 m*/g and 25% , respectively.
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Fig. 1 (a) XRD pattern and (b) micrograph of yellow phosphorus slag
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Tab. 1 Relation between rod milling time and particle size distribution of yellow phosphorus slag
el JT i H 53 #1 mass fraction / %
size fraction / mm 0 min 1 min 3 min 5 min 7 min 9 min 11 min 13 min 17 min
+0.301
-0.301 +0.095 24.41 51.44 59.27 31.89 7.46 1.45 1.45 1.26 0.24
-0.095 +0.075 2.35 4.24 6.66 15.39 18.52 5.07 5.07 2.62 2.62
-0.075 +0.059 2.36 5.50 10.75 22.62 31.74 44.54 44.54 36.98 27.84
-0.059 +0.045 2.59 1.72 1.52 2.29 2.69 3.26 3.26 5.35 7.78
-0.045 +0.0385 2.66 2.87 3.22 5.12 8.02 12.97 12.97 16.88 20.06
-0.0385 4.75 13.52 18.58 22.69 31.57 32.71 32.71 36.91 41.46
Gt 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
F2 PR E S EREEREARKNX R 22 PEWREX EREE L RERO

Tab.2 Relation between ball milling time and particle size

distribution of yellow phosphorus slag

LI S 43T mass fraction / %
size fraction/mm Omin 1 min 5min 9 min 13 min 17 min
+0.301
-0.301 +0.095 24.41 43.74 2693 3.78 0 0
-0.095 +0.075 2.35 10.05 14.13 10.10 2.47 0.72
-0.075 +0.059 2.62 8.85 20.71 24.15 22.25 14091
-0.059 +0.045 2.59 0.53 4.05 430 10.23 842
-0.045 +0.0385 2.66 2.44 7.54 14.61 19.77 20.81
-0.0385 475 13.29 26.64 43.06 45.28 55.14
&it 100.0 100.0 100.0 100.0 100.0 100.0
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Fig. 2 Relation between mass fraction of particle size
with —0.075 mm, -0.045 mm and grinding time in rod milling
and ball milling
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Fig. 3 Relation between specific surface area and ball

milling time of yellow phosphorus slag
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Tab. 3 Composition of concrete and content of yellow phosphorus slag

1 m* YR HEE A B AE / kg (1 m’concrete material composition / kg)

R AR MR G R RS R
45 ‘ T ok . ,
N K JKie yellow /b1 W41 yellow phosphorus additive sand
0. te
water cement phosphorus v sand gravel slag content/ %  content/ % content/ %
reducer
slag
A 250 500 0 2.5 635 800 0 0.1 29
B 250 400 100 2.5 635 800 20 0.1 29
C 250 375 125 2.5 635 800 25 0.1 29
D 250 350 150 2.5 635 800 30 0.1 29
E 250 325 175 2.5 635 800 35 0.1 29
F 250 300 200 2.5 635 800 40 0.1 29
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Tab. 4 Characteristic particle size, linear equation and uniformity coefficient corresponding to different ball milling times

FRIEE I HEAE AL RRB #0452t Jr 7 K151 R M
ball milling time / min  characteristic particle size / pm RRB fitted linear equation uniformity coefficient n
1 227.058 5 loglog( 100/R) = 1.253log( D/D.)-0.286 1.253
5 80.3312 loglog(100/R) = 1.441l0g(D/D.)-0.423 1.441
9 59.764 loglog( 100/R) = 1.266log( D/D.)-0.167 1.266
13 44391 8 loglog(100/R) = 1.152log( D/D.)-0.353 1.152
17 41.0175 loglog(100/R) = 1.171log( D/D.)-0.268 1.171
017 o 1 i B i CO6F R 4 AIE A% 9 80.33 wm . 59.76 wm
01T o 4439 um) , 76 HBE R B B TR0, FIRD
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Fig. 4 Fitting curves of RRB with different ball milling times
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