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The Development of Water - jet Comminuting Technology and its Application in Mica Comminution

QIAN Yu - peng, CHENG Liang, ZHU Ying - bo

(College of Resources and Environmental Engineering Wuhan University of Technology, Wuhan, Hubei
430070, China)

Abstract: This paper described the development status and existing problems of water - jet commi-
nuting technology in recent years, and explored the advantages of this technology in comminuting
nonmetal minerals. The experimental research on comminuting mica by self - developed high and
low pressure water — jet mills was carried out. The pressure, flow rate, target distance of water - jet
which had effect on crushing mica were analyzed. It had a better industrial application prospect.

Key words: water - jet; nonmetal minerals; comminution; mica; application

1o

KABAR SRS T2 b IR A . AL
ZK S5 4 SR b ik, 7 0 Mk P TS AR LA T AL 7 A
I 1 R ST BT 7 , B PR ERER, 3255
Wymesk A RAT S ORLIR IR 45 MBS IR DGR
HESREIES S B AR HE PP R4S R BFSOK A VI
LEMELA AR & IR M & o (R LA , S
T YBERHG SATEAR R b kTS e T e R
FERTBU PR S AT AR RO W T R E AR
A BRI, LA SRk i B SR (B (3
RS RESEBAR RS

» R H #9:2009 - 10 - 26 ;{& 6] H#§:2009 - 11 - 10

2 KSR RSBBIAR R R

2.1 KERBBEFMERBHRIRK

KT TIRFERA , R E T L 42 90 FFHEE
A8 T —E B 2608, P B M KEF R GY)
~35 BRI AL SR A S W g — R, B R
FAB- 3K S , B 1 BRI 7o A 28 73R, A
PR R RIRR B W, GRS B L
YIS R R R LR s AU SORHB A O T4 A
FRATIR A B ML S 000 B T SO, BF AR T — R Bk
BB, AT T R BRI R AR RS

BEWE "I RIBUA (45 :2008BAEGOBO3 )
fER R AREM(1984 - ), 53, WIAEERDBUN B BF ST A A6, R BEMAT s BRADRIRRSE



F6

REM % RGN KR BAE = SRR B R <13

RIS, B LR R AR TEPRARR MR
%, —HBRRSE P AU FIRL A o

AR, REZEK SRR AR IS, L HE
PR T T, BTG 7 22 3 TR 4 4 P i
5 K S WU R DE B \ 4% 5 S B R SR B B R
BT — R E AR KB AR S B, K T
ORI AR ; v R 2 e ) N B BRI 5T BT Ak 15
TRAFUT IR At — bk nh s A K S MU AR R
P E A PR K S A A B A HO R A B L IR Y
Fk bRl , 4% 5 % POTE RS S Bk o, B AL 23 AL R ok
XEYIRHBURL B RRAE L, B ORI L, 428
YPRLSURL O RESR YRR T 205, JE 3 Tk ok
SIS 5 L P B B R K S TR
i AT AR AT , b PR TR T 7 A R 8
BYBEROR Y 8, MR R RLBESE /I BB A SE A, R
— AR ORI ¥ 5 53 Ah, i e 41
R3O 43 00 G FE K R B 1 T S R B
FEDT T T AR ST, LL L — RV BF SRR, 3
)R I MR B N B AT BURAE

2.2 KEIHMBERFEN DT REIY

G T ZEHRRE, KRB READRR
T RIFMRN R, BARRNE, BRRERS N
FKSTHOR RS AL T L BB STB B, BERL T
Tl A 7= A K S W A 5 4 T4, L
TR, (K WO BB R 0 & R B2 B A
MM T BAEIE SR I TR A, B8 B
A 7= i SR 7 R 25 R R R0 AL SR IR B R
BB BRI, A BAB U 15 ~20 kg/h,
i 26 B BRI R £ 22 K I M AR G
FEC N A TF v oA, 3507 i Bk BT Ao

R, AT R T 7K I Mk W B AR e M el 4
JBA" B FIREST , 48 41 R EL AT RRER S (1 Ak
SR, KW RSB WL KRB,
RRREES BTG Y TEAAN, FE, kT
N SEERBESE , TE RLALBAL, | 7= i A 2 7 TR i, Se Bk
BHRBRBREA SR I L T2 ERES

3 ARG RS
RIS, s KBRS R ) AL AR 19 &)

RIS AL S AR TR R A 3 L B FR AR A1,
T F MY REBL A, JTBRBS L T2 st B B

BIFE, AR P AEREAEXT B , P FE R MR A Z
FIAFBRRART B A i (AR B X 7 i B9
BAG PG, HEEE W AU AR, WA T
B MLTMEN &R, R, arEdEa)R
TR R BRI SRR RS, SR A
R, R T 2T AR M

3.1 XkEnMBELET LB

TR S M B DA K AR R A 3 R 4 R R
e s FIZs AL Bl 3 T | oHIORE SEAT R PR | whity
SR ADYEIREER , SR Wt e, JLAR TR 508
RIS TR 2 (R AT AR T - SRR i i 48 B3R A g %ot
BRHORBIR . X —4FExT R4 R e in T
BARIMRE .

B, RATA K ST FR KA R RA LT
R

(1) 3K 14 Fr e s R ey 20 35 R AT e
FE, IR RIBTAR

(2) BB 1 i A P AT LA S S 201 80K 4 A1 2K
AT HRERIE

(3) T] ARG s AR 4 OB (1 IR iR 45 B A R
T YEPERE ‘

(4) f1°F BLIF A AR B 1k A5 0 R et , TG 1
PTG R R LA S 4 st 43 FF , BRRG , ZE R e A R e R
ARG

(5)B&HER, 3 =MEEY, HFRREFHE
T B A BT 20 A A A BURL T  5

(6) MM L %4, Ti5 e, A, TiE 8
W, e RN, BT TR

3.2 KEREBRIFILERA

BT a0, B+ —5" BB
HRIG A R, W T DK SR B % OB
ARG ER KSR, T = B0 M eE, L
B B0 2 B0 TR 25wk i 3 LA B A
AT =R AR E A RB S RE, H &
ZRINWTESE, 08 TIRE B A P i R E BB
B PR s i T B, % T /T
T8 8BA T K
3.2.1 RHABBARZHREZA

Zo REWY RS T b T O R AR L K S A M A
BHIEARL, B— Bt BN BB R S, BHER N



14 774 S HA

2009 4

TR BB AR 3 1 5 11, AL S ORI SRR 3
8, FERE NS EEASRE, WX AR RS
FIrst) LA 1, =& 1 X 312 TR Y
R, K ST 1 5 1 A 5 S P B A HE B
AT, KSR 10 5 A T T R . BOM R A ISR
IR A, B K ST , WS B R
S L AT B A

iR

AN\
DR

NN

N

N\\\\W
b

AL

B ERAXNENMBERERE

3.2.2 REKSABERAREZTHFR
RS ME R BERFAEBRE =3RS
B, B —B/NF 10 MPa, 238 % = 51 ¥ 4K

HORMLIR AT B, AR BER BB A, B R 41

B A RO R ARk BT IR RBE . B, TR AT
9T T S0 7K FE A8 Ak B s ORI 1 & i i
W, A BRAEN T E S8, N Tk 7 R R
3.2.2.1 BRAKENEZHEENESEHEIAE

SEK AR R M BR 25 B3 h LR i =
PECRMEER R, B, RATIE B AR ERE 40
keg/h, ST ST WIKE R 4 MPa.5 MPa.6 MPa.7 MPa.
8 MPa 4} AT, Rept K Btk BI AL A G5, B
AIHEATIORE , AMT SRR + 80 EIA EA L. IR
WHERIE 2,

ME 2 BRI, BE RS TRk +80 BE
RAEWIEM, 20V, SR K B KR, It T
WWER , B8 K R 78 08k UL R U i 48 0
S R TR PR S/, AFTFERS
EERORH A S, SSH K FE S 6 MPa B, +80 B
FHRT5A24.9% {8 X5 Sy kg3 kut, MM E
Bevpit 30, By RO R, K P - 80 B =
MR/, BRI TR, (AL 7= M S 4080%
FRREREAE, IR R T ARSI I, AR T 4K, B
i, 5K E 6 MPa, BEREARIES R +80 B

FR,ANNXAZETHERREIH, REANAE
MRS

+80H R (%)
N

4 5 6 7 8
SHAKIE (MPa)

2 SHRKEX ZEMRE +80 HERBMEM

3.2.2.2 #HFABNZHBEMNERBHVN

BWROKEREMBHARNERRR, EEY
AR URLTE B AL i T A BE , AT S BR3¢
ORI & R, FRATLL + 80 H & & & 45

b, R S 4R LA 3,
80
70}
Z 60
o
42 50
I
g 10
s0f
20 . . .
20 10 60 80 100

WU (L /min)
3 ERABRBXZEBER +80 BERNKW

M 3 IRATEI, Bl U8 WK R AIN A, Bw
JESR +80 BA BB E, MKR N 63.9 L/
min ¥ FRE, +80 B RIAD 71.7% , 8k8:m
Aok, BNESREMAHE, HREEHT
BEFK BRI T B, [ AR R K
b B TR U A A o 8 O 0 S, 34 0 T 0Kt
DR & B, T BE LI RERE D B— 2 0, Mk it
BREEHG R MR A B TR , AR MK & R
65.0 L/min,

3.2.3 BHEAHABRAZENR

R B EER TR R4, 3
THERESIER, — R 15 ~30 MPa, hif By e fE
TR, EERBEAMN B /R, ERFEELL 20



56

BEM 5 oK MBRER R R S A = R R (KR 15

~50 pm WEN = 80 BB A RN D IROEE,

B, RITFE T HWKEMSERENRRE R
141 20 ~ 50 pum FEKP W, HEIF S TEIR
KRR, AR SRR S Yk, TR E A
50% , AR BEFE 50 12 ke/h, ARPRLEE K F 150
pm,
3.2.3.1 SRAENZHSRENESENRN
HHEAKEREHZEHERENEERE, B
I, AR T 72 1 v BE RS B, S 3K He X By e
B 20 ~S0um S REN, RBRBESER
RE4, :

65

[o23
<
T

g

H 55+

fan

Es0f

f?? (4
< 45 r

40 1 L
15 20 25 30

SRR H (MPa) .
B4 SiRAkE=EH 20 ~50 um SRR

e 4 Fiw, BE S RKERE R, R
20 ~50 pm FEEWH 2 , VI SHK E 18k RE
BAORAAE, B RS WK ERER AT 20 pm
SRR, AA TR BE 4%, B,
AT 20 ~ 50 m F L 50% B , 3of L IS
KEE 22 MPa W RETHESH.
3.2.3.2 MEGHENZHRENE S BRI

BB 5 B A TR AL P A B R, X
BRI — 2R, UL, RATPISE T RN =
BERG A R, KBRS SR A S,

20

>
L)

6 9 12 15 18 21 24
Pt HLRE (mm)

5 i ¥EIER A 54 20 ~50 um S RATRNG

St BB R A, o SR EE BN A A TR
PRI , SETRMREAE P N3, 2 HLEE Y 18 mm B,
20 ~50 pm A HE 54.7% , Z 5B TEE, B, thik
HOEE K 18 mm A A,

3.2.4 BAHERFN

MR TR AR R B AR R LR AT i
R R R, B, BT ERFHTE
PR R BRI T RETE S HKIREE, IR
BRI AR L B, AR FE K S B
A m B HORHE AR, W 4O TTIRIR I, 5Tk
LG4 P AR HEAT Y b, 8 B K S R B A Tl
BLFARTR

6 EEEZBHREHSRE x50

SRR g e = |

BH7 SEEZSRREHRSEE x100
WEERE 6./ 7.1 8 N TT LRI, KA B
PEJG B B AR TS e, TR RRIR s 2638 1 ik fBAR
S HoXTBUR R BE AT BT, R B R A B R



16+ R SR A

2009 £

W, 5, BV 5 RS BT 25 70 - 90,
KHHT T 7= it 3 26 NI ERE DR 143 51
TG EA R B RO A T TS
UERURRS L, S ANHT R0, I A S B KSR
A 1.5 NVem, Toll BUSAHORHIEIIRAE (LY 0.3 N/
om, SUKGRBEIRRT T 4 15, BYRRUR LR .

| Y g

i

]
|
&
;
I

——

1

B8 FBAEEZFHMEE SEM RE x2000

3.3 g
2t LRI FIRST, TR AR LU F 458
(1) 7KW 35 B — B AT R T 1 M IR A, M
R 25 R A S T W 0, L HE 35, BT Bk 4R L
I, WA ST R B DL S ML AT B3
(2) % FE 7K 51 90086 FH T 25 B0 M) 2 4 30 00 g
P S RKEE 6 MPa FIRSWiZK 1 65 L/min fE4%
BRR AT SRR B0 7= 5, R %R
=g, KB Ak 1.5 Nom, B Tk 3
GIRHRIT 415 B IR A F R RS A =,
P IR 22 MPa FIhiH0EE 18 mm B U7
BYBSE 7B 20 ~ 50 pm FIkKH 54.7%
(3) IR 5200 58 2 F IR, B 0
AR A — S I Tl 4 5 3 S, S DR R AT A
FRAE FE K S B AT Tl R B R o & 9, L

BEBAR AR LA B A AL B R R T VR AR A
R HPROL , A B A Tl ) i

4 BB
EXTAE SR By R, KOh R R LUK ik

BB S RN TR AR BB A, hnis A

WILLB, Se K ST R m L e, Ak &R
IR AR, SCBUR BE 4 BBl A B B A
TS RIS RAES R I TR, AR
e RH 7 N THAR KRR B B HE e
ARAE T A T /N B 35 £ | B R BE IR 45 6 R A
R AR R M E R 3E S R AGRE S
A3,

SEUH :

(1] PR, RO R AR A NABH (], k&
JAB",1995,(6) :18 -21.

(2] F3, vale, BBk A, &5 180 He K S 0 40 ) B 25 5 11 32
RHFFELT]. T EL PR ,1995, (51) :36 - 41.

(3] 4408, EH8}, Bk Z AR R MBI
Vi H T KA ,2007, (04) :390 - 393.

[4] BB, BE, RANZ, 8. —Fh ik rb2s bk 5 0 40 83
B3R [P]. CN1416959,2003 - 05 - 14.

[5] f:, e, B, #0%i bh og HEK S M A by e 49y 3
BII). den Tl K 25224, 2007,33 (12) 11257 - 1261,
1266.

[6] Longlian Cui, Ligian An, Weili Gong, et al. A novel
process for preparation of ultra — clean micronized coal by
high pressure water jet comminution technique[J]. Fuel,
2007,86(5/6) :750 - 757.

[7] Guo Chu - Wen, Dong Lu. Energy Consumption in Commi-
nation of Mica with Cavitation Abrasive Water Jet [ J].
Journal of China University of Mining & Technology, 2007,
17(2) :251 -254.

(8] AWM. Z R LLIE ik BF g [ D). DL SR UER
T K.



