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Preparation of slurry with colloid mill and influence
of its particle size on the direct coal liquefaction

. . Jiangjunmiao in Xinjiang; the coal slurry was prepared with ¢
Th bject btajned T 14NE) [0 Amjiang, Ty was prep .
by Wgtcr%?hﬁlé.e fhfltience o gegrnded time on particle size of coal slurry was investigated. Particle

bution was measured by Laster granulometer. The result showed that particle size distribution was
10800 nm (2000 ~ 1000), 2400 ~ 2900 (6000 ~ 5000), 800 ~ 1200 nm (18750 ~ 12500) and 500
(30000 ~ 12000) grinded at 1h, 2h, 3h, 4h, respectively. Results of the direct coal liquefaction,¢arried
der low pressure showed that oil yield would decline with decreasing of coal particle size. Wit
uefaction condition, oil yields of 200 and 1340 samples were 75.24 % and 59.96 %, i
yield of sample 1340 treated by ultrasonic treatment rose significantly to 80.04 %fand ificre

Key words: colloid mill, particle size, direct liquefaction, oil yield.

The content of water in the composition of dry coal slurry meeds to beless than 4 %, but in case of at-
mospheric air, it is over than 5 %. The content of water with SJA he wet coal prevents slurry to dust off

from coal. In the case of wet coal slurry with the high oxidation d the diameter of coal decreases and
area increases. These provide the possibility of mixing, tran: nd storing. In conclusion, the wet coal
slurry is widely used than dry coal slurry [1]. Usually there ethods of direct liquefaction such as

heating and adding of hydrogen. During the heating of ¢ articles, the heating rate, dissolution velocity
i erent size of particles influence on adding of
and coal slurry are different in the presence of
catalyst [4]. In the end, it affects on oil separa . In this research the liquefaction of Jiangjunmiao
coal is carried out using milling and high in d processing. The use of ultrasound processing
provides better coal liquefaction [5]. Afterwa er the low pressure the influence of particle size on coal
liquefaction was investigated [6].

1."Experimental part

1.1 Types of coal. The Jiangj o coal coal. Dry coal 200.
1.2 The conditions of doa ction. As initial experiments showed, in the case of 1.5:1 the liquid of
coal does not flow, andd f2.5:1 one flows. The frictional force between molecules in the granules

of coal decreases, grir
chine increases, ¢

Figure 1. IML-50 Colloid mill Figure 2. Adjustable pointer of colloid mill

1.3 The particle size of coal slurry. The 0.2 g coal slurry and 13 % ethanol were put in retort and closed
by glass and the particle size was measured [7].

54 BecTHuk KaparaHauHCKkoro yHusepcuTeTta



Preparation of slurry with colloid mill ...

0.40

0.35

0.30

/h

>
0.25+

0.20

0154

o
-
N
w
N

Time/h

<A

Figure 3. The connection between grinding time and liquid height

My =My — Mg . — M
T]Oil —_0 1 solvent 5 %100 %,
mdaf,coal
m, — the liquefaction of solid after autoclave; m, — mass of ethanol; m_ g — mass of solvent;
My o — Mass of dry coal; m — mass of tetralin.

2. Conclusion and disJi
2.1 The stable properties of liquid coal. The control indica

id mill was 29, 27, 25, 20, 15, 10,

longation of grinding time. As the power of friction become more than agglomerate force, the size of
coal slurry decreases, the height of division laye t oal slurry and solvent decreases too, stability in-
creased. When time was about 1h, the height ionglurry decreased. When indicator showed 27 and 29,
the coal liquid stabilized. At that time t
[8, 9]. In the case of 30 two layers co ed with*each other and experiment did not carry out. To provide
the best conditions of experiments itds necessary to keep indicator at 27 [10, 11].

2.2 The particle size distributi coal liquid. In the Figure 4 the distribution of coal slurry is shown
after grinding time at 1h, 2h, 3h, is vepresented that if the grinding time prolongs, the coal particle size
will become smaller. Duri h, 3h, 4h the distribution area of particles were 8000 ~ 10800 nm
(2000 ~ 1000), 2400 ~ 29 0 ~ 5000), 800 ~ 1200 nm (18750 ~ 12500) and 500 ~ 1250 nm
(30000 ~ 12000), resp, .
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Figure 4. The connection between time and average size of coal slurry
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During 1h, 3h and 4h the coal liquid is stable depending on layer of one, but 3h and 4h needs more en-
ergy, that is why the grinding time prolongs. The increase of temperature is undesirable for coal and equip-
ment. That is why the experiment was carried out at 1h. In the end of experiment, the hydrogen was added
under low pressure.

2.3 The use of electric glass scanner during the work with colloid mill. The results of electric glass
scanner before and after colloid mill are shown in the Figure 5. In the Figure 5a the particle size of coal is
large and shining. When particle of coal decreases, their size will be different due to various contents of min-
erals (Fig. 5b). In the definite interval of time, the coal size decreases and the minerals restore their state. The
decreasing of coal size has influence on division of coal slurry and increase of surface area; all of these pro-
vide liquefaction of coal.

T 2o fom
[ "m0y

a — the electric glass scanner of coal
before colloid mill

Figure 5. The electric glass scanner of coal sl and after colloid mill
2.4 Investigation of changes in temperature. Figure ts the changes in temperature of coal be-
fore and after grinding. After grinding at 71.78¢’ co itshmass, because water is removed from one. The

water of coal is more than one of grinded coal liq
grinded coal liquid lost its mass for the second_tin
main grinding process took place and temper
why after coal liquefaction it is necessary 40 ren e tetralin before measuring of the oil yield.
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Figure 6. Comparison of TG-DTG curve on original coal and coal sample 1340 grinded at 1h

The discussion of FT-IR spectroscopy. The Figure 7 shows the FT- IR spectra of coal before and af-
ter grinding. It is established that the structure of two different coal is the same. After grinding, the strength
of absorption is changed. The strength of laser absorption at 3400 cm ™, 2920 cm ™, 2310 cm ™, 1600 cm™!
and 600 cm ' for types of coal is the same. During grinding at 1h the laser absorption of benzene is more
than one of original coal. This has a negative influence on liquefaction of coal.
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Figure 7. FT-IR spectra of original coal and grinded {h coal

2.6 The results of liquefaction of coal. The results of direct liquefactionseficoals 200 and 1340 by add-
ing of hydrogen and using of colloid mill are shown in the Table.

Table
The results of liquefaction‘of coal
Production rate Oil ,% As +Ps, % Conv, %
Original coal (200) 75.24 9.71 92.96
During grinding atlh and without use of high intensive ultfasound 59.96 23.67 68.94
Grinding atlh and with use of high intensive ultrasound 80.04 7.58 95.15

It is shown from Table that the oil yield after grinding at 1h is 80.04 % which is more about 4.8 times
than original coal. The exchange degree i§ 9515 %/which is more about 2.19 % than original coal. Without
ultrasound processing oil yield is 59,96 %gwhich is less about 12.2 % than original coal. Literature analysis
shows that after grinding the coal patticle size decreases, area increase, as a result, these provide to add the
hydrogen. In addition, chemical properties of coal are changed and transformation of coal to oil is improved.
As experiments showed, the agglomeration phenomena takes place with decreasing of coal slurry size. The
high intensive ultrasound processing has a positive impact on liquidation of coal.

3. Conclusion

If the controldndieator i§'at any points, the height of coal layers will be 2h > 1h > 3h > 4h due to the di-
vision layers. At"Th,"8h and 4h the coal slurry is in powder and the coal liquid is stable. During the 1h, the
height between layers ithe least at indication of 27 and the highest at indication of 1. That is why at indica-
tion of 27£he coal Slurry size is the smallest and coal liquid is the most stable.

Based on laser measurements of coal liquid, the particle size of coal slurry decreases when coal is
grinded: Atabh¢"2h, 3h, 4h the division of coal sluryy is in interval at 8000 ~ 10800 nm (2000 ~ 1000),
24004 2900 (6000 ~ 5000), 800 ~ 1200 nm (18750 ~ 12500) and 500 ~ 1250 nm (30000 ~ 12000).

From graph of coal liquidation during grinding atlh: after colloid mill the coal size decreases, but dis-
tribution is different. It is shown from TG-DTG curve that after drying of coal slurry there is a tetralin in the
content of coal before liquefaction, that is why at the end of experiments it is necessary to remove the solvent
before measuring of oil yield. It is established from IR curve that there is an oxygen loss and increase of ben-
zene rings during the coal grinding, these provide transformation of coal to liquid.

From experiment of liquefation of original coal: The oil yield increased 4.8 times using high intensive
ultrasound processing. Without high intensive ultrasound processing the oil yield decreased on 15,2 %. That
is why, the use of high intensive ultrasound processing is important in liquefaction of coal.
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Jlxoy Uu [lon, Heto bun, JIu [xu Ixyan, Ma ®au tOH,
M.U.baiikenoB, A.b.TareeBa, A.JK.Maraesa, AKubynari

Kemip cycneH3usiiiapbIH KOJUIOUATHIK AWIPMEH apKblLIbI 1aiibIHAAY
JK9He cycneH3us OeJimeKTepi MoJimepinin keMipAii Tikelel cyiibLITy ypaicine acepi

3epTTey HBICAaHBI CHUHBIBSHABIK KOMip OOJbINT TaObUIafBl, KOMIPACYCIEH3HSIIAPEl KOJUIOMATHIK IHipMEH
apKbUTBl AafibIHAAIAbl. YTITY YaKbITBIHBIH KOMIp CYCHCH3Msh0OIIICKTEPiHIH MeJIlepine acepi 3epTTeni.
I'panynoMeTpusiIbIK capantama Laster rpanynoMeTpl apKbBibl JKacailbl. AJIbIHFAH HOTIKeNep OolbiHIua, 1,
2, 3, 4 carat ke3inzeri Oemmiektep MeepiHiH @apanysl kenecigeii: 8000 ~ 10800 um (2000 ~ 1000);
2400 ~ 2900 (6000 ~ 5000); 800 ~ 1200 nm (18750 ~12500) >xone 500 ~ 1250 ™ (30000 ~ 12000). Temenri
KbICBIMZIa KYPTi3UIreH KeMIpAiH CYHBUITY HOTHIKeCIHpe OeIIeKTep/iH Meuepi KimipedreH caiblH
MYHaWIBIH IIBIFBIMBL A3asTHIHIBIFEI Oalkamuel. JKorapeiia aranmran maprrapga 200 sxexe 1340 ynrinepi
MaiiJIbIH IBIFBIMBI OOWBIHIIA 75,24 KeHe 59,96,% kypanel. An 1340 ynriciH yibTpaabIObICIICH ©HJICTCH IS
Mait meFeIMeL 80,04 % xertti, sran20 %apTrhL.

Hxoy Hu Tlown, Hero bun, JIu xu Jxyan, Ma ®sH IOH,
M. U Baiikenos, A.b.TateeBa, A.JK.Maraesa, XK. .bynam

le/IFOTOBJIeHI/le Y OMbHbIX cycneH:;m‘i ¢ IOMOIIbIO KOJ]JIOI/II[HOﬁ MeEJIbHUIBI
U BIIMTHUC YaCTHUIL cycnen:mii Ha NIPSAMO€ CKUKCHUEC YIS

B xadeCtBe 00BEKTa UCCIEIOBAHUS HCIIONB30BAICS CUHBIBSHCKUHN YToib, YTONbHBIE CYCIIEH3UH TOTOBUIIH C
HOMOTIBI0 “KOJUTONTHOH MENBHUIBI MOKpOro momona. lccienoBaHo BIMSHHE BPEMEHH H3MENbYEHHS Ha
pa3Mep wacTui yroysHoH cycrien3uu. I'paHynoMeTprieckuii aHanmu3 npoBouics Laster rpamynomerpom. Ilo
HMONy4eHHBIM pe3ylbTaTaM, pacupeseneHne pazmep dactun ciexyromue: 8000 ~ 10800 mm (2000 ~ 1000),
2400°~2900 (6000 ~ 5000), 800 ~ 1200 nm (18750 ~ 12500) u 500 ~ 1250 am (30000 ~ 12000) mpu 1, 2, 3,
4 9 COOTBETCTBEHHO. Pe3ysbTaThl IPsIMOTO CXKIKEHMS YIJIsl IPH HU3KOM JaBJICHHH ITOKA3aJIM, YTO BBIXOJ
He(TH CHW)KAETCS C YMEHBIIEHHEM pa3MepoB YacTHLl. [Ipu Takux ke ycIoBUsIX BBIXOABI Maced 0Opa3uos 200
u 1340 cocTaBisioT cooTBeTCTBEHHO 75,24 % u 59,96 %. Ilpu yneTpasBykoBoit obpaboTke obpasia 1340
BBIX0A Macia coctasuia 10 80,04 %, T.e. yBenmuuics nout Ha 20 %.
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