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Review of flotation reagent for phosphate

RUAN Yao-yang', XIAO Chun—gqiao®’, ZHANG Ze—qiang’, LUO Hui-hua’, ZHOU Fang’, CHI Ru—an’
1. School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China;
2. School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China;

3. School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: Phosphate resources are abundant in our country, but most of them belong to middle-low grade

sedimentary phosphate rock and separation of them is difficult. Flotation is the most widely used separation

method, and reagent is of great importance to separation of phosphate. Regulators, collectors and frothers are

classified based on their function in flotation process. The research progress of flotation reagents was reviewed

combined with literatures in recent years, and the traditional collectors with poor solubility and weak selectiv-

ity were analyzed. We suggest that the novel collectors and depressants with good solubility, strong selectivity,

high efficiency and low toxicity can be obtained by compound and chemical synthesis based on the improve-

ment of synergistic effect and reagent activity. It provides us an effective horizon to realize the flotation sepa-

ration of refractory phosphate rock from gangue minerals.

Keywords: phosphate; beneficiation; depressant; collector

ALt T



37 &5 S T2V G DU S N =
J. Wuhan Inst. Tech.

201545 A

Vol.37 No.5
May 2015

XEHS 1674 -2869(2015)05 - 0006 - 05

X-43 {EALTRINBED I IR ALIASS

ML 123 &
o g

i& ],2,3’,{7{; %’}L 1,2,3’ i Hj&a 1,2,3’%%, #}; 1,2,3’#5]%?’: 1,2,3

ILERERALAECL BT RAEFANBRELTRE, =8 LW 650093;
DAEMEIRFELETRIARFER, =& L9 650093,
3.EZE BB RA TR KB IEME TS, =d L% 650093

B OF. RINGRRAE i AR AT DN BERT R N A I AL 0 1 — ARG T AUROR AR . R 2255 1)
A, B A R — R BEAE pH> 11 B AR F T R AT, 7 SR R PR AR AR B R SE A Bt 0 IR,
P TG AR AR PR, B E pH, £ A AR A 53 B 09 IR, 20 4R — Pl 28 e 280 AR 36 1)
X—43 JE— PR AL B (4 e ST AR, PR U R 5 AL B AL A 7 4, O AT e 0 AL O k. T i XF
75 M SC LR Je B 0 i X 10 22 < AT O AL 25500 1 BE A T Z AR KB o, SRR, S AR 4L TG AL 771
TR A AR LC , 57 B0 AL X-43 BE 25 P2y B RG67 rb Al (0 R ISR RS B Fh B B0 A 2 4R 57 3.62 T 0 1,
IR A R 3.91 A 20 ad, IR R AR ) HAT — 2 R4 R RO

REEIR  HRE AL 2B JR T PR AL BRIN AR
doi: 10. 3969/j. issn. 1674-2869. 2015. 05. 002

FE 4K S . TD923
0 51 &

BRIV EE AT R IR BE 0 1 R L A 70 1R A 1
FEAFAE TG AR A5 RN 428 S o A I L) A
B AR pHAE (11~13.5) 500 T 3 47 , E i &5
P2 AR AR R AR DT A JE 2R A i,
FEXTBERE AT 1 M B2 45 A5 b = A AN 5

BALIG AR X—43 X N EER FNAR N BER (1475
AR, TR (pH=8.5~10) &1 T, 523
£4 @Y ™ Cu—Zn M Zn-S 09 & 300 5. WFSE
SEIRSEW XS XA 2 & B 5 A
HAT s 2 &R0 NS LG L
B2 g @, TR LR X-43 B UR RN
A S R 4 A R R AR R R 4 ) i [l
WO, A R B b BRI, B ARG Al 8 A 7
ﬁEZ'KM_ﬂ_

75 G SCLLER e A b O FE R AR £ 42 S T B
AVE IR B A P RS B RS T AR
25, ARG B4 A IR IOSCR A TR . AR SCE
Xt SCILES e B X AR B i R e 2 & )R W, 7F

XAEFRIRAD : A

XF B 9 A 7 T 20U R S A A Y R) R AT 4 T
AT, R T RS AR X 43 AU R R SR , 2
FPE RPN S LA R,

1 FEH MR

WHEIH = SCLER R0, FEAMITR N
BE R VB B, ARG S AR AR RS 4
BT E B EARE ERINERT B R
RN KR | o N 7 R Sy N2 ol ¥ & e
AR A E. A PR IN R R £ 1
0.006~0.4 mm Z[i], JfFEREIRLR, HOR™
L ER A SRR L R R ALIR A T
WA RERRRAT R ELIF 22 40/ N R N R R 43
T ko 5 H A 4 2 () S4B rp I 2k o
DA s R /N T 0.01 mm HY BRI , 25220
R REETERINEED R TE 0.02~0.06 mm
W B8 5 28 R AR B EE 3K
WAL AR AN, HLE AR, SR, 2
ESQ YN N =S R e F T e
1, 54 BE AR T LR 2.

Rl FEUEHRSSIER

Table 1

Chemicale composition of the sample w/%

Cu Zn Sn TFe Pb S Cd P As Au(10®) Ag(10°) In(10°) SiO, ALO; CaO MgO K,0 Na,0

0.167 3.88 0.44 22.86 0.048 11.04 0.013 0.028 0.30

<0.01 4.50

91.50 2224 496 3.07 4.62 1.03 0.07
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WRERAR A REE BT IS AL B IN B, P B B s 1k
Je O BRAKR A ME LA 3 kG 0 h AL 2k B
SR BRI ORISR TR A 5 4R
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T AAARRT, R B T 2 AR RN Z ) B
ARG R R A TSR DL e T, — R -
-V R ARAT A B 5 ] FE 0 A8 1R ) 1% 1 )5 128
B, — M -DUH - =K 5 R B R, B e
BRAE T 2.

AL RIS AT BRI RGO 1 A7 TR
HRIEHR I L3R 3 3K 4.

H1 ¢ 3 FIE& 4 WIS BRI S AR
RSO A R PR A AR TR AR,

EEXTLA L (AR, 32 T DUF b Jr %

O e HFRE 0 B AEL, B AR o™ P

xR 3 FEERBY ISR

Table 3 The chemical analysis results of flotation

concentration on copper minerals %
LTAvA PLES
bid! B H(10) Lkl i iR
13.89 10.78 194.20 42.78 1.43 22.20

R4 IFERERBT R
Table 4  The chemical analysis results of flotation

concentration on zinc minerals %

T &S

BOHRA109 (109 a0 B R w0 W

4526 13.76 1422.00 671.15 87.17 22.85 81.74 54.81

F S, SR~ e A

Q) FR T4l b (AL, o A7 R EE 20, 35 53] TR e | R
FH BK-320.7-200, 2. # 2 | T % 2B 25 S5l W) ik
PTG FP e 0, PR3 B IR, in e
TEIESR I $ i 4 TSRS

BRH X-43 X-41, Gl G175 L7 Fh
&0 1 130 , Bkt HH O BT AL, SCBEE T YA
RRBRE 2514 T 1 i 550 AL R )

3 REERSOMH

3.1 EFEMRAIREFR
301 ARFK A AP ERIE AR PR )
SRR ARG (T 85 25: L5 20 ORR R T e 2h
Fie 4:3:2:1) 255000 B2 A2 2 A SORI v R 1k 2%, S 30
ARG R ST, B R R ek JUAb)S B
SEVEREME LS FUSC SR A 25 I HEA T R 15
VAR VLI 1, 4553 s,

H 3R 5 AL, SR S B 245 +2-200 Xt A
il b e A A, AHAER DGR 52.30%; BK-
320+ TR SR 2 AR DR 158 69.98%,
EOZ B I 40 2R B8 85K 5 2k I BK-320+Z-200, 4 1)
ISR TR F 68.61% , HEHR R RIK/N. Li5%
S, BEHRISGR B S e BT | IR TR
BK-320+Z-200.
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Fig.1 The flowsheet of collectors types on copper minerals
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Table 5 The results of collectors on copper minerals %

R LA e
T2 il PR Cu Zn Cu Zn
z.hzh, BUHLEEDT 7.53 141 986 6358 19.14
Tepmzs U 9247 007 339 3642 80.86
& 100.00 0.17 3.88 100.00 100.00
74254 HHAED 348 251 13.77 5230 1235
7900 BH 9652 008 3.52 4770 87.65
& 10000 0.17 3.88 100.00 100.00
BK_320+ HMUKS  8.53  1.37 1006 69.98 22.12
T s B# 9147 0.05 330 3002 77.88
& 100.00 0.17 3.88 100.00 100.00
BK_320+ HHAST 769 149 832 6861 1649
7200 EBH 9231 006 349 3139 8292
JFE  100.00 0.17 3.88 100.00 100.00
3.1.2 SARMAE T B BRI SRET Ak

fR40, BLEE/NT 0.01 mm (3R> 240 & TR INBE
W S HRDRE R B O BT 2R B, 5 4R ) e S AN
F41, FECERG T AR, B B R DN B B
TR AERAE . DL, 7R AL S, 40 RELA
W AT T RS DASCIR B AT BRI B R 1k
WS W A R R S S R ARG L. A
Faw P IR AR L] 2, 2t SR L3R 6.

M 6 nN, AR RURS B B I, SRS A A o7
Wi P 200 1 n B o, ELERAE RS B (8 Ok
WAEBHA V. A5 BB FICRIE AR L K B
BUAS  SEH R B PR EE A S A 40 LA 2“9 —0.037 mm
i 75%.
32 EEMREIRETR

R T B E R A A R R T
KT HERSIEALH] X-41 F1 X-43, EAT&EH T
L& BHALH S ERINEET k. N T HEE
AFRTR N R (I AR, AT T CuS0, X-41
F1 X-43 FIH LRI RS , g0 A WL 3, 45

ZnS0, 100

Ca0 100 {FIET

ZnS0, 50
4|ﬁ‘ a
HA i I R

'
ik

2 EEART BERRRER
Fig.2 The flowsheet of regringding on rougher

copper concentrate
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Table 6 The results of regringding on rougher

copper concentrate %

VBT 4 pep e A mEE

(-0.037 mm) Cu Zn Cu 7Zn
HIASH 025 1553 1045 2325  0.67
Bty 749 1.02 883 4575 17.05
BH 9226 006 3.46 31.00 8228
J5H 100.00 0.17 3.88 100.00 100.00
BT 020 17.34 8.14 2077  0.42
e 751 1.06 873 47.67 16.90
BH 9229 0.06 348 3157 82.68
JEH° 100.00 0.17 3.88 100.00 100.00
HISH™ 016 2028 6.14 1943  0.25
Bty 754 1.09 879 4921 17.08
B 9230 006 347 3136 8267
JEH™  100.00 0.17 3.88 100.00 100.00

30%

60%

75%

W3 7.

t 28 7 Al X—43, BERS 0 A R0 [
RO 20.019%F1 70.02% , FERURE T S e s, [7]
WCRFEAR , X-43 BITE AR T X-41 FIBRRRAA.
3.3 HELE

I DL AR A RIS, 45 A
AR IR ) T2 T RE S 200 B 64T P fi s
RIS THAR WL 4, 45 0L 8.

M 8 IR As S v A, PR b diRe LA K 24557 il
B e AT A5 25 AL A IS 2 i R 20.24% F
51.20% A HAG T, S LA R 43 51k 48.88% Al
91.08% M EEREW I IR FE I .
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JEG AL :~0.074 mm 80% 7 EEAAMERBER
20800 Table 7 The experiment results of Zn activators on
BK3204+Z-200 60420 o
50 marmatite minerals %
(=i B
e BK320+Z-200 10+5 EAE R R v RS
Cu Zn Cu Zn
I WiKSHT 1101 110 7.98 7252 22.64
Ca0 500 usO FERSET 2824 012 1564 2029  67.64
. CUZEE P RE 6075 002 062 7.9 972
ks R 60
30 5% 100.00 0.17 3.88  100.00 100.00
o a0 500 kW 1107 1.10 801 7292  22.85
SEH - al o
{5kt w43 THHDT 2285 0.4 2001 19.16  70.02
il 20 B 66.08 0.02 042 7.93 7.13
210 5 10000 0.17 3.88  100.00 100.00
ST 1115 1.08  7.92 7211 22776
X4l PERSET 24.02  0.14  19.04 20.14  70.04
Bk i BH 6483 002 043 776 7.20
B3 SEEAFmETRRER 5% 100.00 0.17 3.88 100.00 100.00

Fig.3 The flowsheet of of Zn activators on marrmatite minerals
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Fig.4 The flowsheet of closed circuit flotation

A B 0 A A2




10 T AR 4R

537 &

x8 HABRBEER

The experiment results of closed circuit flotation %

Table 8

P PE Cufbf Zn S Cu R Zn WK

HIASHT 043 2024 5.84 51.20 0.65

RS 7.23 0.95 48.88 40.40 91.08
B 9234 0.02 0.35 8.40 8.27
4% 100.00  0.17 3.88 100.00 100.00

34 FEmOH
DA T LT S 2550 B2 I |, PR S 7 e il e
KW F8AR ) W2 9 A1k 10.
R FEFEEY IR

Table 9 The chemical analysis results of copper minerals %

AL Gfves
iic! B R0 4 B s
20.24  5.84 312.70 5120  0.65  29.88
R 10 FIEREET IEIR
Table 10 The chemical analysis results of zinc minerals %
oL P&

WiH — — — —
BORR(109 (109 #1009 BE AR W

25 48.88 15.14 1561.00 742.36 91.08 24.32 86.82 58.66

RS P o AT s SRR, b T2 A
SRR S, AR T AR S Bl e T
6.35 1 3.62 1~ 43 s s HUAE A rH R BRI [T 3R 4y
BB T 8.42 F1 7.03 AN 44 PRS0 HRRE A
LRI TSR A g v T 3.91,1.47 .5.08 Al
3.85 MM EHT AN

4 & &

a. VEHVEMARACAR ISR, 38 MRG0 P
JB PRV R BT ALTE AL X—-43 BRmR AR,
RESCERSCILAR T XM 22 4 SR AR Ak 0 Hh i B 11
RO ES, AR RV EERE S A R T 6.35
M 3.62 AN H 5T

b. SCIIES e X BEB AR ME Ve 2 4 TR G Ak T
WA W ICE AR, AT AT, vl 15 5
S ETSCR A3 R 20.24% 1 51.20% B4k B,
AR 312,70 g/t SR ANENSCR 5350 48.88% Fll
91.08% [ EERE W, &5 742.36 g/t.

c.X—43 REVEPRPE LG L SCLL R Je i Xk N B
W, AR A5 1 T SE B - 1 e S S, S
BERED SR A AR B A R I R A R 4, 1R
FEARE T B R 4.
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ZE B RF TR AR AL — MR B (2014Y085) .
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BREF.E B BB R, H W
RALTRFELFRIEFER, Zd L9 650093

W OE. T AIE R TSR B 0.27%F1 5.07% , BAT 454 WU 8, 45 FIBE 4 -0.025 mm
BLR I 5377 55350 R 61.64%F1 76.74% , L34y IMTSOHE B 5 . 10 25 SR 2R B, 2 DR Rk 34 1 A 00 5 b 3o
AR SR T 3 ) P LA A i s 3 5 0 Y LAY 5 e ) TS L, T S T R TS A BRI 2R — A 4
FRXH TR IR, 17 16 BB A A0 (RSO BRI 14 A7 7 2 Bl 25 5 0 885 14 B 1), 6 SR WD JIC 1) B T 03 5 1) 17
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P14 ey o5 EE A

KEGREV TANERWMENTERE
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THh GBS —E R B R R RS
TR, LA R EAR K = B E AT ZE 7 R T
b AN ) ==Y T R /N 14 e e T o S A
FPHER) it = st e A T LT3 i 2
W, T 2A0E AR AR, R Th kL
RANT YRR E, A8 B AT B
WA Z R A T2 P LRI UK 3T 8
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1, DIER SO R BRSSP 8
i ARDBE S B SR SR S A Kt i
JE RS PR TR

TEW =B IR H 22 P4 K RIE B RO BAT
FURMZEE M1 D PREEs T AR A R A
BT B AT oA A e 4 [l WA T B LY
IIMTAIIESE , AR R B I T 5 7 LA [ g -+,
SR HIX SR HH L, B R
A LA AR EE 2 PEAR OB R 2R 2 LR
KERE N Lt IR AR, AE L%
ORISR AT, HEAT T R B AR A
W, T4 T AR AR S

1 B MREWAR
SR HEAT T AL 220 K AT ROT S
REAMT, G5 SN L2 1 6 2.
Rl BETUHESZTESTER

Chemical characterization of the tin tailings  w/%

Table 1

Sn Zn Fe S P Si0,
0.27 0.58 19.33 5.07 0.08 32.12

HZe 1 al 50, %8 B0 8 AR AY S 62 43 51k
0.27% 1 5.07% , 2&: FERIH M ICE ; A SN
19.33% fHAR A& J i, b 5.07%, R, AN fE[H]

ESTE . FH H AR P e B AT 8 505 BB H (U0937602) ; 7548 I FHE ST H )55 B 5 2% H (2014FA027)
EEREA: B RT(1990-), B WAL X, WA g A, fF5E 5 . B 7= SRR S R, « BERA AN
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BT E ;SI0, SN 32.12%, W FEIKA TTE.
H 2 AlHL, 8 R0 RO Ak 9 3 Ry

-0.025 mm R %58 49.30% ,-0.037 mm Fig%

B =2 TK 67.43% 5 8 R IARLEE AR R EAH T

Rt b7 B A R AT , B3 AN Y S AL AT BT, -0.025 mm
LG8 FVBRL Y 43 A1 H 43 5 R 76.74%F11 61.64%
~0.037 mm K7 B FR 1 43 A0 U 23551 86.81%
179.20%.

R2 BREUTHEIHREST

Table 2 Size composition of leaching residue and distribution rate of tin and sulfur

LR /mm FERI%  BEi% BRI BRI ARI%  BEDN%  BOAAR% BB %
+0.074 3.20 0.10 1.19 1.19 1.34 0.85 0.85
+0.074-0.045  14.17 0.10 5.25 6.43 2.56 7.15 8.00
+0.045-0.037  15.20 0.12 6.76 13.19 427 12.80 20.80
+0.037-0.025  18.13 0.15 10.07 23.26 491 17.56 38.36
-0.025 49.30 0.42 76.74 100.00 6.34 61.64 100.00
B 100.00 0.27 100.00 - 5.07 100.00 -

2 HEHRSEHH
2.1 EEKiIXE

®3 ERRBRER

Table 3 Separation results of shaking table %

EE R BEAL BREWCEERE BN SRR
8 LY-900x400 FUHE PRIER XS B, 15 o 975 079 3061 21.66  41.65
ZER L 3. T 4640  0.14 25.82 1.72 15.74
H 75 3 A0, PR H Hr s 0 S s AN IR 45 W 4385 025 43.57 4.93 42.60
5" 100.00  0.25 100.00 5.07 100.00

51 0.79% 1 30.61% it 1 i A3 F T3 43 531 o
21.66%F1 41.65% , Ui BH F2 PR XT3 FIBR AT — 2 B &
SEVER, BRI AR 2) T 25 45 N PR UE R A T 1Y)
i O, N EA T A A (A L 5 2 R BB rh 48 g it
RAFRIK 43.57% , UFE KA EAE B0 1) -2 A fL ik

TZ.

22 EHEIRIE

i XCGS-050 RIREBEE X% 8 B 1T T
e, WL W 0 BE AR HITE 2 900 Oe, i3I0 4
W 4.

R4 HHEREHRER

Table 4  Separation results of magnetic tube %
P e mER WEMeR By @k b Bk
it 4.15 0.120 1.89 30.19 25.80 56.33 12.18
==Y 95.85 0.270 98.11 3.76 74.20 17.58 87.82
9B 100.00 0.264 100.00 4.86 100.00 19.19 100.00

HH 3¢ 4 W FERGIERS O B P RAS B 4
TR ARS8 T & 4 s RS AR S 157 "4 30.19%
VLA RGNS rP A AE R () S R ), X040
WY T RS SR RE TR REYERS W Ik S
56.33% , {06 & i , TR E RS 7 .
2.3 PimRikog

M 2 BRI AU Z5E , 5 R B4 T 1 AR B 7
Ve RARIR 51 I8 ST

. — Bk, TR AR 120 gt fEH
18] 3 min, 591 65 g/t AEFIRSTE] 1 min, S HI R}
[8] 3.5 min;

5 — Bk, Y89 I 120 g/t AR Y

] 3 min, 5 65 g/t AEHIIIE] 1 min, 7 (A]
3.5 min;

= — Bk y i IR ] FH 2 200 g/t NEH
18] 4 min, T 825 F& 120 g/t A/EFHIHE] 3 min,
5 65 g/t MEFIFTE] 1 min, FIHLAFE] 3.5 min;

S04 —BREE K pH IR 6, T B H
2 120 g/t AEHIE] 3 min, — 53 65 g/t AR}
[6] 1 min, HIYEASE] 3.5 min;

A —BR ik y i R ] FH 2 200 g/t NEH
FIE] 4 min, T #5245 & 120 g/t AEFRFE] 3 min,
5l 65 g/t MEFHEFE] 1 min, FHIELE] 6 min. H
IRATIRGE S5 R L3R 5.
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£5 BWMEHAREE pH=6
Table 5 Separation results of desulfurization flotation % Cus0; 200 gh 4
TH#H 120t 3
AR R R B BIRICE BN SREICR 243 65gt 1
K55 835 0.098 299 2934  48.66 l CuSO4 100 gh 4
W4 EH 91.65 0290 9701 282  51.34 T# 60gt 3
457 100.00 0274  100.00  5.03  100.00 B 2 305t 17
K5 9.00 0.110  3.62 2885  52.90
E4l B 91.00  0.290 96.4 2.54  47.10 {
457 100.00 0274  100.00 491  100.00 Fihw
K5 950 0096 336 2930  55.46
B4 RBET 9050 0290 96.64 247 4454 v v
46 10000 0272 10000 502  100.00 wRy Bmen R
K5 925 001 349 2811 5176 B FEBRSm-RRIES
H004 RE 9075 031 96.51 267 48.24 Fig.1 Flow chart of flotation desulfurization and

tin beneficiation by shaking tabl
4 10000 0292 10000 502  100.00 1 beneficiation by shating table

K6 1145 0100 400 2842 6557 B
WA RBH 8855 0310 9600 193 3443 pH=6
Z5%° 100.00 0.286  100.00  4.96  100.00 FCuSO, 200 gt 4’
T# 120 gt 3
3 5 TR Sl —BOF R B 23l 65 g 1
() TS TT 3k 509% LA L B 45 2 %R i ok 4% s 100 g1 &
X LS — 2H RS 2 )R 6 45 S mT 0, Y89 A Xt Il T w0
THCZG A TR RIS 0 LS AL LR sk Yt s0gn 1
RIGZE RO H FEAN N CuSO, VETEALH G, T 2y Ysv-o 10001 2
PR EARIE T Y89, [R5 St R I B B4 11y ! dpss 7041 3
CuSO, AT B2 Y22 3 5 0 Ee S — AR U4 sk A2kl 65 g 1

HIRIGAE AT, 05 pH (BN 17 Ve AT o 52 M 5
KB ST pH (E 2B/ X A =4 ASS | Il
A1 AR 45 SR T 30 2o K VR IS (] A7 A% TRl B &
R T 7.71%, Wb S AL T 0.88%.
23 ‘B

B2 FEBRm-FIEES

Fig.2 Flow chart of flotation desulfurization and

KT — B T sk o 19 LR IR tin beneficiation by flotation
i, T AR TR B TR R R S, 3R 6 BSEEARLESR
WA NICR A ’%#D—J*Eq[ﬁm& T A BT 3. Table 6 Exploring results of tin beneficiation %
PRI, AT T e A — R AR B0 A TP e M — T I RS R B BIENCE B wECR
Ve IR 5T, BARE T A AR W 1 R BiASE 1240 019 957  19.60  50.28
2, IRE A5 R IR 6. b 630 023 589 1609  20.97
r 3% 6 B0 i FHBE PR n) 45 21 8 b 2 AN R R AL BRERT 310 174 2192 1519  9.74
AR 1.74%F 21.92% 850 (B8AST 0 i Byt 4795 017 3312 073 7.24
SIS IK 15.19% , BAWGE T BB BR T2, B f By 3025 024 2950 188 1177
WRSRFR BRI T — L B BT I 2 0 1 41 47 10000 025 100.00  4.83  100.00

. AT 920  0.12 400 2681 5139
CIECESIL R v AN 1. 2691
A28 S AL AN RT3 53] 39%7Fi1 35.26%11) BT 640 020 464 1806 2408

y 02 Vb L J175 L e 9 v bl B
%%Fﬁfff ,/ﬁﬁ/?\?ii%%*%ffﬂ’]@wnnfﬁjﬂ 6.64% , 771548 VEREAL BPESET 700 139 3526 6.64 0.68
FROL AR IR AR B0 %4 56.10% 7T e
fﬁgf}k@ii%%%ﬂ@@ﬂ&% 5% 100.00 0.28 100.00 4.799 100.00
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24 BERZFHIRE

PHE LB AR AN, SR F = BB ait T- 2 b 3
R, 2B T AW TR B R TR
PRI, BRI T T =Bt B R B i o
TR AN 4E 3 ) DL RT3 Rk 7.

2% 7 AT, AT A B8 5 A7 A R 4 BN
1.329%F1 45.97 %W BAER , BAE0 R d AL UH
2.13% ; TEBh i AR AE B RITHE T, B 14 [ i

S
xpH=6
*CuSO, 200 g/t 4'
*T# 120 gt 3
X2 65 gt 1
l * CuSO, 100 g/t 4’
* TH# 60 gt 3
ok A < 240 40 gt 1
k CuS0, 100 git 4'
l T8 309t 3
T 1 T2 25 g 1
l *pH=8
>
T 2 b
»

A BRI LT, BB A DA T 4
BITEIE b 1 A PR 2 s A S AL R TR
WS 3 Mg 4 g R TR,
T =B T W] IR B RIS i B i B
Birbw 1 Fgre 2 91 IR R 71.76% ;
GRS AR 1 MR 2 A9, T8 Rk
R 19.05% , 3% 7] RS2 i T8 WAk i e, vl
X RS B I I 58 MU B 1 1 — 2543 .

kBY-9 1000 g/t 2’
P86 75g/t 5
£2#3M 65 g/t 17

B

*BY-9 250 g/t 2’
*P86 30 gt 5
2# M 25 ot 17
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Fig. 3 Flow chart of multistage flotation

®7 SRFERBRER

Table 7  Separation results of multistage flotation %

PR TR B BRCE BAAL sRmeR

WASE 19.88  0.19 14.02 19.98 81.03
W1 250 024 2.23 11.27 5.75
WmHE 2 260 0.29 2.80 6.54 3.47

BRET 9.38 1.32 45.97 2.13 4.08
Byl 552 050 10.25 1.52 1.71
HmPE 2 426 035 5.54 1.26 1.10
BHEt 3 402 025 3.73 0.90 0.74
BPE 4 440  0.16 2.61 0.54 0.48

Bi 4744 0.07 12.86 0.17 1.65
5% 100.00 0269  100.00 4.90 100.00

2.5 FEAEIAE
I DL b a7 TN 4 f9F ]
AR, IS5 L3R 8.
8 HMABRBER

Table 8 Separation results of closed circuit flotation %

R R B BIeR AL BETCR

WkiT 1064 0.11 4.13 42.71 89.84
BRET 542 3.16 60.37 1.12 1.20
Bi 8394  0.12 35.50 0.54 8.96

5 100.00  0.28 100.00 5.06 100.00

¢ 8 n] 1, 3 ik 4] % PR R 16 , T SRAS A
57 FRTCR 43 R 42.71% F1 89.84% M kS 7,
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Fig. 4 Flow chart of closed circuit flotation.
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Study on the desulfurization of polymetallic sulphide

Comprehensive utilization of low grade sulfur—bearing tin—tailings

LYU Hao—zi, TONG Xiong, XIE Xian, YANG Bo, HAN Bin
Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, China

Abstract: The grades of tin and sulfur are 0.27% and 5.07% in a low grade tin tailings. In size fraction of
less 0.025 mm, the distributing ratios of tin and sulfur are 61.64% and 76.74%, respectively, so comprehen-
sive utilization of tin and sulfur is extremely difficult. The results show that the separation results of shaking
table and magnetic do not reach the satisfactory effect, but flotation can separate the tin tailings more effec-
tively; base on separation flow, firstly, we use flotation to desulfurization, then separate tin after desulfurization
finished; flotation is better than shaking table to beneficiate tin; because sulfide minerals can adversely affect
beneficiation of tin, separation results of tin flotation is improved by more thoroughly desulfurization; through
three sections of flotation desulfurization, the rate of sulfur removal is exceeding 90%; because a part of tin is
lost in sulfur rough concentrate,we need to regrind sulfur rough concentrate for further separating tin and sul-
fur. Finally, through closed circuit flotation, we get the sulfur concentrate with sulfur grade of 42.71% and re-
covery of 89.84% and the tin concentrate with tin grade of 3.16% and recovery of 60.37%.

Keywords : sulfur—bearing; tin tailings; shaking table; magnetic separation; flotation

AL . 2T

(L% 10W)

Optimal test of marmatite with new activator X-43

XIE Xian'>, TONG Xiong"~, HOU Kai'>,WANG Xiao'~, HAN Bing'*, YANG Zi-xuan'*
1. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization, Kunming 650093, China;
2. Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, China;

3. Yunnan Province Engineering Research Center for Reutilization of Metal Tailings Resources, Kunming 650093, China

Abstract: Flotation of sphalerite and marmatite has some problems with copper sulfate as activator, such as
low activation efficiency and poor selectivity, and the activation of sphalerite and marmatite at a high pH
decreases the recovery of precious metal associated with sphalerite and marmatite. To improve the efficiency
and the selectivity of activation processes and lower the pH value of pulp, a novel activator is necessary for
activation of sphalerite and marmatite. X-43 is a kind of activator for Zinc Sulphide Ores. It can replace the
conventional activator copper sulfate to active the zinc sulfide minerals, and its selectivity is good. Based on
the optimal tests of the refractory Zn-Sn—Cu polymetallic sulphide ores in Dulong Mine, the results show that
X-43 activates the refractory marmatite effectively, and depresses the iron containing sulphide ores to some
extent compared with copper sulfate;the grade and the recovery of Zinc in Zinc concentrate increase 3.62%
and 3.91% respectively.

Keywords: new activator; polymetallic ore; selective activation; marmatite e Y W
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St PR SRS S AL

Aih 2 E L0, F R, 2 7
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W OE AT A 0.49%, B 11.46% , 4 ARS8 0.64 g/t F1 17.89 g/t. MRITH A H 4 & AR AT
RES, R T2 M AR A O & RER . 45 50K RN B IR A VR A, vl 3R15 & 4 18.99% ,
BN 84.10% MBS T, FAEH h AR MK 43 51 48.17%F01 35.84% ; SR A B 45 AT P I e T AR , AT 3K

P 19.41%, 1WCR Ny 83.85% WIS H™, RS A rf g 4R TSR 73551 0 44.97 % 1 32.65%. HBR IR & TF itk
DR PO | B SRR RO ZR 3 I, R 5y TR A T L

KEBIR . 5 A I IR A TR ] IR TR Ik
HE4 S . TB3S X ERARIRAS : A

0 5 §

PR A AR AR TR [ A AR i o v 5 A A
AR SR 5 G S Y 28% 1 T4%. 4xif
Rt N T 8 R O TR A O e o )
KREZ5H B REEmALT 2D S SR L
SJRBAL I b SRR 4 22 R FH B e VA R
A A, AR 4 — R AT AL & SR IR AE R A
W43 B h AR & R AEHDRG  r As D 2
A Il 2,
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SEIFIE R A TR R A B IR A VR B
BB B BL ik Je-mb ik 4 T AWML R
[P I 40 A B 30 3 1 R R 0 400 e 5 R A T
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VEYE2E R SRTARIE BLAY T 2L

Ve R A 2 A R 4 K 0.49% ,
WAL 11.46% , HEHRRS. £1%1%0° SRR BLIR
B VR -G A (FTRRIE 2 V18 ) BT 0 25 7
CRTRRZE VR ) IR WU AT 46 4 R 254 I
iR Y BFIE.

1 TAER

TREELERS

ZW AR R T AT BEAOR SRR K
RANZ YR 1. 0 EZA AR W3R 1, 4
17 0.49% , 55 R 0.35% , HAt A (0.4 JR e K Y
SR AR, B AL 11.46% , A8 S &5 N
0.64 g/t F117.89 g/t.

1.1

®1 TRAEENFENS
Table 1 Chemical composition of the ore
=S Cu Pb Zn Fe TiO, P,05 S As C
w/% 0.49 0.064 0.35 11.38 0.26 0.15 11.46 0.15 0.08
=S5 Si0, AlLO; Ca0 MgO K0 Na,O Au Ag
wl% 53.60 10.07 0.36 0.38 4.10 0.26 0.64 17.89

i Au Ag BEENR g, T
F2 fERYLEWE

Table 2 Copper chemical phase of the ore

1.2 AL EwE

B G A AR

121 SERAPAERA  FIHAULE Bl UMb
222 W A P HIALEY A, WA TR R Ak 5 10/% 0.02 046 001 049
RAK, 4o R 2R AR A e b . oA %% 4.08 93.88 204  100.00

FE AR R b P LR R AR SR T ) R

Yr#s B EA.2015-05-05
BEEWA .+ H E R SR E ST H (2012BAB01B03)
YEF I/ . HAE 2% (1980-) , 2 I EE R FHA , Mo 2% TR0 1. WPy il . 0 im T T2,
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FHE 22, 45 AT P A G R IS 19

122 & &t sd44n
WA e ez 3R 3.
R3 =HEwHE

Table 3  Gold chemical phase of the ore
TCEAEME PR RRRES maey s Hhd B
G/ (gh) 0.22 0.40 0.04 0.66
Hi %% 33.33 60.61 6.06  100.00

A A R 5 B 4
123 7 & PAALE A
WA AR AL 2= AR S 3% 4.
®4 TEBROLZWESN

Table 4 Silver chemical phase of the ore

x5 TYERREBEMNSE

Table 5 Mineral composition and relative content of the ore

T Y2 FR /% WY FR w/%
e Skt ag 36.50
Tk AR A KA 14.50
B 0.62 Pay 2 22.80

T 0.58 AT 0.67
W 22.36 79l 0.82
I 0.07 Ereava)

e 0.46 A 0.42
(FREN 0.20 vl
HAhuwry

TLRAAEMAM B s bR B

WER/(g)  11.66 5.95 0.58 18.19
AR /% 64.10 3271 3.19  100.00

S - TR TR S B P B A TR S 4 R < A
RBP4
1.3 FAFETYERLKENESE

WA &R Y A R B )

WA REER INRE BT TR B
R DEAR AT BRSBTS, 5t
SETYIARET REERY S AT YA A K
=Bk Jra AR A A B A SE. YA L
FILAX & HEH) T3 S.

M 5 T LR A R R B i
ik 22.36% , HUEAHEN R R, A TR1.20%,
B Y S YT & Hoh 18.63.

14 FARADFELEVWHHRES

R BRI T 0 A v s AR
WA YA PR GEHE R BT ) LU BT 1
WiEE W3R 6. AR MUK BN AT Ry Bk i
B AR BRI AR AR BT B AR . 7
+0.074 mm KL rh A | BT A B A
A R SRR A 35N 9033%, 63.67%,
57.60%#1 55.17%, 7£-0.010 mm KiZk Fik4: )8
W W) 3 A0 Z 0 L AAIR.

Ko HANEEEETWRHHE

Table 6  Granularity composition of major metallic minerals in the ore

" w/% BN 0/% i EE R wi% BT /%
L2 fmm P ) P ) P ) S mor
o it o it o it o it
+1.168 0.59 0.59
—-1.168+0.833 2.29 2.88
—-0.833+0.589 2.54 2.54 1.27 1.27 5.62 8.50
-0.589+0.417 3.73 3.73 1.79 4.33 4.48 5.75 17.80 26.31
—-0.417+0.295 6.60 10.33 3.81 8.14 8.24 13.99 19.64 45.95
—-0.295+0.208 8.55 18.88 10.96 19.10 10.95 24.94 15.18 61.13
—-0.208+0.147 11.22 30.10 15.23 34.33 14.59 39.53 15.53 76.66
—-0.147+0.104 9.35 39.45 7.19 41.52 8.76 48.29 3.96 80.62
—0.104+0.074 18.15 57.60 13.65 55.17 15.38 63.67 9.71 90.33
—-0.074+0.043 15.06 72.66 15.51 70.68 14.57 78.24 5.29 95.62
—-0.043+0.020 18.74 91.40 20.68 91.36 15.68 93.92 3.93 99.55
—-0.020+0.015 3.66 95.06 3.76 95.12 2.67 96.59 0.28 99.83
—-0.015+0.010 2.89 97.95 3.72 98.84 2.29 98.88 0.13 99.96
-0.010 2.05 100.00 1.16 100.00 1.12 100.00 0.04 100.00

L5 #ARFHE, ENEERERZINEY SR
TZHMEREER

A7 R 246 R 22 B S A B0 A e 20
W AEEE b A0 RN Y T LA A A

MG 3 BRI PR A AR R
JE 53 A1 B AR AT il v 0 it 75 13 (0 AT 2 2 M
IS Y B B )2 PR 3R DA A B R )
R AR, RSG5 T M
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YIEAE AR T B AT R) A A A 25 ik e T Vi
A ™ R B0 AN Rl S B S 40 | TR TR
Km0 Ry DL — i 4R S AR 0 MR B e o 1 B
HPREAT T A R G AT L R PR 5
SIPTEERFI, T A PR AR A X
L, AR R AR B IR 4R & T
FAURARBS R TIERT. BT A TR AR
HIREE IS 2, BRI W5 B i A
RARARE %, B0 B 5 4 i AR R )
FeA /b H PSR B o, PR B EE AR
PR 1Y & S XS A L R s A R SR
SR YR AR S AP BT R
oA B Al e B A A Y Pk [ s TR
S BERT [N,

WA AR 0.64 g/t, B THEA I 4
JEICE. B A P LR &R 0.025 mm, 415
I 0.001 mm, BaBHER A A AR AR R LA
)5 FETRERS KRR 40 H BB R 2k ik ) —
R . A PR S e H

WAEN THEI IS PR GAG BRI Ak,
CIRVE R 7SN e e NG R S BUE 3§y
B el ) Ja A T R B A e, IESE R A
WA YT & 4l 1.34 o/t RIS ST 15
YA R A, A TR A 0.30 g/t, o
WA 54 Bt 46.88%.

2 AR

G T L0 Ao a5 3%, 43 BoR FHA IR A
TR VAR 55 ]I PR R AT TR A A
SERZEA PSR 5T .

2.1 REFERERAR

IRATERERR D, B ARG RE s,
WA FHBRE 53 25, A SCrh e BK302 A R i A 1k
BT e AR, BK302 S db 58 A BFSE A B H
TR T S A OGN IR A IR R . —
FH-P 4 MRS P 43 B8 - PR UORS 1 e - — ORI
(WL 1), 85585 T3 7.

-
AJK 1500
G () 65%-0.074 mm

2 f BK302 13 BK201 4
ALk
5
] AR 2000 BK302 2 BK201 4
P () 80% 0.045 mm
Hik| 1
THB 200 2 o
B 2 f BK302 2:BK201 4
S| AL k| I
FAK 50 2 :
THB 50 2 ...2 ABK3022 l
Kipe 1 KL i
[ K50 42 S 55 4BK302 2
THB 50 f 2
Tk 1T B I
7R 50 5 ‘ [—5$
ik B
.{x 5

Lol B 1 REFEAKKEREER
Fig.1 Flowsheet of bulk flotation locked—cycle test
R OREFEAKRBLER
Table 7 Result of bulk flotation locked—cycle test
. - AL/ % i/ (g/) s 4/%
Cu S Au Ag Cu S Au Ag
ks 2.17 18.99 34.47 13.32 256.49 84.10 6.86 48.17 35.84
kG- 23.97 0.19 40.45 1.03 28.50 9.29 88.87 41.15 43.99
B 73.86 0.04 0.63 0.09 4.24 6.61 4.27 10.68 20.17
A 100.00 0.49 10.91 0.60 15.53 100.00 100.00 100.00 100.00
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Fig.2 Flowsheet of iso—flotability locked—cycle test
®8 EMEFIFFEABRKER
Table 8 Result of iso—flotability locked—cycle test
s p— S % s/ (gt) [T/ %
(218} =170
Cu S Au Ag Cu S Au Ag
b i 2.16 19.41 33.21 13.95 245.00 83.85 6.45 44.97 32.65
AR 1 9.85 0.24 36.16 1.26 39.48 4.73 32.00 18.52 23.99
WAET 2 16.14 0.18 41.25 1.28 30.32 5.81 59.82 30.83 30.19
Y 71.85 0.035 0.27 0.05 2.97 5.61 1.73 5.68 13.17
J" 100.00 0.50 11.13 0.67 16.21 100.00 100.00 100.00 100.00
3 @ im 44.97% AR IIICR A 32.65%. TEEREH PR IR
o =]

a K FHBRIR AT iR , AT 3RS 5 4118.99%
IR 84.10% I HAS W, HikG o rh 4R IRl
SN 48.17%HN 35.84%. WA 4 SR AT K
G = G e ST SR U o W b i ]
ARG D AFT 48 177, MRS P34 K, 7
VEAE b 70 far . AL 40 5 IS 2R FH R 240 R THB
AR, TTERAC pH 2505 T 3B 1 i a7

bR R R VPR, A i19.41%
[RS8y 83.85% ARG A, i AF T v 4 IRl

B 1.73%. AR AT ARAFH s O B R B 52
15 ISR AR . (R0 | B IRl CR IR, A
BRI R 2% A A IR R, A T
RSN BB AL S /N, HRR
KRR IA K-S THB & Wl , #lF4a44w
ARG .
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Comprehensive recovery of copper ore associated with gold and silver

TIAN Yi- lan, WANG Li-gang, LI Cheng—bi, LIU Wan—feng
State Key Laboratory of Mineral Processing, Beijing General Research Institute of Mining & Metallurgy, Beijing 102628, China

Abstract: A copper ore contains 0.49% copper, 11.46% sulfur, 0.64 g/t gold and 17.89 g/t silver
respectively. Based on the characteristic of copper, gold and silver, floatation test was conducted to recover
copper and gold comprehensively. We get copper concentrate with copper recovery of 84.10% and grade of
18.99% copper by bulk flotation of copper and sulfur, in which the recovery of gold and silver is 48.17% and
35.84% respectively. We get a copper concentrate with copper recovery of 83.85% and grade of 19.41%
copper by iso—flotability flowsheet of copper and sulfur, in which the recovery of gold and silver is 44.97%
and 32.65% respectively. The bulk flotation of copper and sulfur is beneficial to recover copper, gold and
silver, and the flowsheet is easy to control and manage in production.

Keywords: comprehensive recovery; bulk flotation; iso—flotation
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Table 2 Coarse aggergate technical performance indicators
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Table 3 Fine aggergate technical performance indicators
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Table 4  Asphalt whetstone ratio
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Table 5 Equipment stability

o A ‘ s , . WAL FABFR ORI A0 5
WA IR AR SR i R e RS mm )R ZA4E 5 /mm - R
1 2 3 P 8%
AC-13 38 0.1 0.625 2 74 55 53 61 19.1
AC-20 38 0.1 0.625 2 16 18 25 20 24.0

3.1 RERSTHIE R SMAL

RO SRR . iR
FJE NG R AL ZER A I A K, HACEE TG
T i AR RO R ) SR 2
MARKFLSE E 52 mi G il T S S R4 1 e 1 e
S, — Ok R BEBRO Hobt S i R AE YT
JE PR RE AT, 55 A 22 38 FR A A i i R
A 150 mm (K )x75 mm (5 )x38 mm (75 ). 1M =
38 mm Rl 0.15 inch, {UAUZARIELLIZyic Kok

TE A 2 RHA AT IEE FEIRE. AR N2
o R R A S HORAS | BRI [R] 13
JZ (38 mm 40 mm 45 mm) X} PTREE R 0.

FE S 58 2= 43 B HIAE U R A B AC-13 M
AC-20 R4S 9 4. B 6l & 4 OT X 4F 70 1)
PP ST 244 MR RE IR, IS R a3k 6 Fin.
&3 et TR FEHAAF R B ST, Rk
AR R 5 A 2R E R
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Table 6 Optimizing the specimen thickness

A K BOEEE bR b wiinaE TR WAL SRAIEFR UL RIG 45 R 1A
/mm /Hz /mm /mm 1 2 3 FE 2%
AC-13 74 55 53 61 19.1
AC-20 38 0.1 0.625 2 16 18 25 20 24.0
AC-13 51 82 69 67 23.1
AC-20 40 0.1 0.625 2 26 16 21 21 23.8
AC-13 86 69 99 85 17.8
AC-20 4 0.1 0.625 2 40 25 29 31 24.8
6r N SRR ST, UL A LB SR S
51t o SEFERELE 5 40 TSR, BT [ S BRES EAS K 40 mm
N AR 45 mm SRR IR IR AR ML | AR SCHERE 40 mm
Sals P9 OT SR B 0t P JEEJEE . 3k PR RS B 9 ol
=, B PSR B4 AR U] ., % 18 )i
= | et Pk RR B i | 4 RS

—_

Bgpfztes
CH4L3
i-z‘.....l-".
L L . f

xxxxxxxxxxxxxx
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(RSBt 2L VN
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Fig.3 Testing curve in different thicknesses
MR 6 AT LIE Y JEEEN 45 mm A H:
P I SAAEVERER AR T 05 S AP IR B A i P
fi£ ;38 mm FI 40 mm JEEE AT, EATHMNLZE R
R, iR as RAee 8 5 KRB AE nT #5321
WHEZN. —Jrm, KB 3 Won it 75 RS AR
FERIZRAETS o I e Kb vy 5 A

(=]
(=]

32 WIARETEERITMSMA
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HOR 2 mm , I B0A G BRAHCHE AR, SEPR L 4
IR LI B (H B B2 L B4 B
(AR I TE L. WU I T 75, S S0 S I U 7 B T
A— R | i EL S S 4R 202 i T IH AR JERR
ol IR e (B B85 DR RY. L, AT L G
Xt 0 mm.2 mm 4 mm 6 mm S5 {5 E B9 REE W) 1A TE
JERIZE RV T, R RI IR SREE TEE (1Y
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ANTRITEH, XA g 45 AR E PR . AR Ap) 4R 2R
B EYAN [R I I, XA AE R I AR S
BN ZE FRRTERLE (A 2 mm; 2, TUAR s
BUAT I A A W LR 8 P oK & B DB 40 T R4

NG 4 DR AR SR A S0 1 31
TEE.

TESE G = 4yl HAE IR &k AC-13 Fil AC-20
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Table 7 Optimizing of the gap opening

. WAERE PR PR iinZsEsey S RETm s RS RN R

/mm /Hz /mm /mm 1 2 3 SEME EX i)

AC-13 20 25 31 25 21.7

AC-20 38 0.1 0.625 0 24 17 25 22 19.8

AC-13 74 55 53 6l 19.1

AC-20 38 0.1 0.625 2 16 18 25 20 24.0

AC-13 19 17 22 19 13.0

AC-20 38 0.1 0.625 4 16 13 16 15 11.5

AC-13 40 61 42 48 24.3

AC-20 38 01 0625 6 32 30 32 31 3.7

“Is * FAVHLETIIER 0 mm #;??%?ﬁﬁ%ﬁﬁ%%%ﬁ?%giﬁ%i

AR = ATRAETEIER 2 mm VIR ZEEE TE L AL IO LS 7% 18N 338 MR A 477

® * BANPBESE R 4 mm {H} 2 mm.

® HHIALETIEN 6 mm

2
LI
1 ‘::::.....
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i 28 R R0 v
B4 AEMBREEEFRL TRk

Fig.4 Testing curve in different gap openings
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J 393 fie R AL (5 A 0 B ) 56 A 3+ 0 A

3.3 ESRERAIFEN SR

TNz S R 50 o A R R A g
TREE . SR T 28 i i B bR A9 B
I TEL BT . OT 1ol B0 AR B 2R F s i 3 1
Tk, RN E W IR AR PR S S R e
2 [ M) S TR FH A 10 B0 1 AR, ik
ANFSTR I 45 A R e v, 1% B
FRELAF IR E 1. AT N ST 3 FOR TR
BATR AR 28 FeheoE Mg, BEERY 3 Fhim
AR5k 0.2 Hz 0.1 Hz F1 0.05 Hz.

TS 56 22 43 B ) & Wi R A B AC-13 M
AC=20 [RAFA 9 A Wk B ik k43 A T e I
PRBEPEREIAE IR LS R a2 8 /K. &1 S Jemt
TR ATR A 0T, A 07 2808 HT 1) A
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Table 8 Optimizing of the loading frequency

TR WOEERE  fgieR FipR  WIReETE Y W ZE R EL I EE R AR 5
[ERIZ4 > 24 .
RS /mm /Hz /mm /mm 1 2 3 EWE F50%
AC-13 28 21 19 23 20.8
38 0.2 0.625 2
AC-20 31 22 28 27 17.0
AC-13 74 55 53 61 19.1
38 0.1 0.625 2
AC-20 16 18 25 20 24.0
AC-13 22 36 28 29 24.5
38 0.05 0.625 2
AC-20 58 48 35 47 24.5
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Fig 5 Testing curve in different loading frequencies
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FERR TR . A AR R T 5 A 2 B B R Y
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K R BCH 9.01x10°%/°C, H KR IR BE + 76 A 6] A iR
JE DX [R] LI I i BEAAR ] 5 T T R o b L
W 2R BE R 7T RS PR EE | AR B SRk g
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46 RE) 2.5 15

AT X, AR 25 A AR K X . DLt
DUHH DX Ry ], A AF S L B AR 22 R A Ak
10 CZEf. 340, B B KR 43 % FH K e TR - 441
BT KA ANREE L, HKVRIREE - w1407
] (R B — B 5 m al k1A, A5 K R T AR Y
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I TR PR WA L2 AN 12 A
452 15 AT A T BT XGE - S5 PREE G LAY
HAREEPARCFEL A 0.8 mm. T340, FEATT
A B EUEAE 3 BRI SRR 82 (0.3 mm
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Table 9  Optimizing of the maximum tensile displacement

R A kR WREE, Rl RIpOiRS, wIR sk e/ AL SRR EL IR R A 7
24 =24 ¢
FEE S mm Hz mm mm 1 2 3 FEE 5%
AC-13 996 620 1000 872 25.0
38 0.1 0.3 2
AC-20 192 149 121 154 23.2
AC-13 74 55 53 61 19.1
38 0.1 0.625 2
AC-20 16 18 25 20 24.0
AC-13 6 5 6 6 10.2
38 0.1 0.8 2
AC-20 6 6 6 10.2
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Fig 6 Testing curve in different maximum

tensile displacements
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Optimizing basic test parameters for reflective crack evaluation
in asphalt mixtures

HU Xiao-di ,YUAN Cheng,Bai Tao
School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: The Overlay Tester (OT) is a recently developed test method at the Texas Transportation Institute
(TTT) that is used to evaluate and characterize the reflective cracking resistance potential of asphalt mixtures.
The OT loading configuration and test conditions can effectively simulate the basic characteristics of reflective
cracking in the asphalt pavement by applying cyclic loading and using the number of repetitive load cycles to
evaluate and quantify the reflective cracking performance of asphalt mixtures. The basic OT loading parame-
ters include specimen thickness of 38 mm, gap opening of 2 mm, loading frequency of 0.1 Hz, maximum
tensile displacement of 0.625 mm and so on. These OT test parameters were derived and selected based on
the experience, but no sensitivity evaluation has been conducted. In consideration of the different conditions
and pavements in China, this laboratory study was undertaken to assess the influence of varying the OT test
parameters on the cracking performance of the Chinese asphalt mixtures. An extensive laboratory testing was
completed ,including a comprehensive sensitivity evaluation of the basic OT test parameter. For optimization
of the reflective cracking performance, the corresponding study results indicate that the optimum OT speci-
men thickness should be 40 mm, and the optimum loading frequency should be 0.2 Hz, while the recom-
mended TTI gap opening of 2 mm is found to be satisfactory; the maximum tensile displacement should be
selected and calculated according to the Chinese local temperature conditions, pavement structure and materi-
al type.

Keywords: Overlay Tester; asphalt mixtures; parameters
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Fig. 3 The stress—strain curve of disturbed soil sample
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Table 2 Mechanics indexes of soil samples
EAEEA RS RMa/MPa TEFIERCRPa KBTI c/kPa NEEEM @/(°)  ZEHSRJE PlkPa
Jfr 2.0 0.66 7.8 - 56.0
sht 2.2 0.73 7.0 1.9 50.0
HA L+ 2.5 0.83 4.5 2.0 -
TR H B AR BT RN . AR 4 B iE
=A (=]

H IR £, PRE AN
Jf=Myyb+M iy, d+M.c, (5)
Hrh T R M,, M M, 5% N EES AR b
H =20 A5 3% (M,=0.03,M,=1.12,M,=3.32) , ki & /1
PRI ¢ BUER 2 BUE T B b=6 m,d=0 m, |k
K558, i+ £=26.9 kPa, 5+ £=24.2 kPa.
AR E T RHEE TR 10%.
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i A VA Bk, BEgT R AR R A IR0
S, LR R IR - (R ) R
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Disturbance damage evaluation of mechanical parameters of soft soil sample

GUO Yao-han ,WU Neng—sen ,XU Qing , LIU Xiang—kai ,LIN Zhi—xiong
College of Transportation and Civil Engineering, Fujian Agriculture and Forestry University, Fuzhou 350002, China

Abstract; To study the disturbed effect of the mechanical indexes of soft soil in the course of drilling, trans-
port,sample preparation and other steps, firstly ,based on the theory of soil damage assessment,the assumption
of cohesive force proportional to the structural strength for saturated soft soil was supposed which derives the
damage variable formula and its application method. Secondly,a series of consolidation tests and three triaxle
tests were conducted for Fuzhou coastal disturbed and remolded soft soil samples,and their strength and com-
pressibility index were obtained,then the compression index and the structural strength of undisturbed soil
were ascertained by using graphic method, thereby the disturbed soil sample’s damage variable was calculat-
ed. Based on above works,the damage effects of soft soil sample were analyzed and evaluated quantitatively,
and the results show that the internal friction angle of saturated soft soil is almost not affected by the influ-
ence of disturbance damage,so the above theoretical assumption and accordingly the established formula are
valid;the damage variable is more than 20% and the compression of soil samples increases about 10%; the
cohesion, structural strength and the foundation bearing capacity decrease about 10% . It is necessary to take
protective measures in transport process and operate strictly according to the standards in tests. the weakness
macro—mechanics indexes of soft soil sample is not obvious,so the difference between calculation results can
be accepted in engineering practice;if the sampling, transport and test operation link is not rigorous,the sam-
ple damage effect will be corresponding amplification, which is worthy of attention.

Keywords: structured soft clay;structure damage;the complex damage model ; consolidation test; triaxial test;

damage variable.
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2.4 GBEXF N>R R0

TERS R pH AE R 5, ARIRE 2544, IIAG SI-
2 BEFERS NI RER 9 (R 1), HHEARE T
By TREX NI S NeRE Z L D=0,/
C., L) 1gD X+ 10°1/T YR Gl 4 FiR.

W RAA L R B A

lgD=—-AH/(2.303 RT)+ AS/(2.303 R) #}5RAI
ISR S AH=3.39 kJ/mol ,AS=73.05 J/(mol -K).
L1 AG =AH -TAS 98 K I} AG=-24.21 kJ/mol.
AG<O, VI B2 E ] F R AT
2.5 iR PHY4FAE

FERAE &R 0.5, pH (E R 5 55040, MU iR
JEE I S R YAl o R I B O R I
A Langmuir F1 Freundlich 55 i W BB X 5504 17F
TG (B 5 .36 2 Fik 3).

= 1BEXF N>R MEZR ¢ B9800

Tablel Influence of different temperatures on adsorption rate of Ni*

1 10 15 20 25 30 35 40
/% 88.04 88.13 88.34 88.62 89.21 89.60 90.0
CJ/(mg/L) 1.13 111 1.09 1.06 1.03 1.02 1.01
QJ(mglg) 1749.21 1760.34 1772.92 1785.8 1799.5 1809.3 1819.56
DI(LJg) 1 547.96 1 585.86 1626.51 1 684.72 1713.81 1756.60 1801.58
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3.25 R 2 Langmuir EE RS

3.24 Table 2 Parameters of Langmuir isotherms

Langmuir ==
AT Q./(mglg) b R
293 =0.000 25x+0.000 30 4000 0.83 R?=0.999 02
303  y=0.000 26x+0.000 31 3 846.15 0.84 R’=0.998 31

3.23 TR/

322

301k Y=0.177 1X+3.8150

R*=0.999 2 313 y=0.000 27x+0.000 33 3703.70 0.82 R?=0.998 74
3.20} & 3 Freundlich ZB RS EL
3 10Ls . ) . . . ) Table3 Parameters of Freundlich isotherms
77320 325 330 335 340 345 350 —
10’ 1/T § Langmuir %57 1 fff
TREEIK -
4 lgh 5 10x1/T 4% & AR n K; R?
Fig.4  Relationship between IgD and 10°x1/T 293 y=0.362 7x+7.46 276 1580  R=0.9929
30001 303 y=03768x+7.50  2.65 14.15 R=0.988 1
2800 313 y=0.381 5x+7.52 2.62 13.74  R*=0.989 7
2600 2.6 WMzhA=
224001 AR T A5 AT BREAE X N2 R o 25 1) A
2 ol ok TR NP 6 . JFUAI B N2 Mt 2 R 5
——313K 3000F
1800 —=—293 K
1 1 1 1 1 1 J 2 500 | —0—303 K
1600 1.0 1.5 2.0 2.5 3.0 35 4.0 ——313 K
C/mg-1"! -
- ., 2000}
B 5 SRR 2k 0
Fig.5 Adsorption isotherms é | 500k
F P 5 AT WA TRLRE A T g, AR I X iz
8 B et (Qe) U AT BITH . it B I 293 K [ T3 1.000r
313 K, W HEXT NI B2 i 2 796.83 mg/g 3 2 I
2 978.45 mg/g. U‘EEU%WTHETXUL N12+E/‘]|]&M]LIEJL:H&&‘5§5F% 0 20 40 60 80 100 120 140
) . t/min
M 2 FEe 3 Al LUE Y, SI-2 I8 X Ni2+f) B6 Wz
Ay Langmuir J5FEFN Freundlich J5 2 , Lang- Fig.6 Curves of adsorption kinetics
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Table 4  Fitting results of different kinetic equations
B T/K B
293 K,=0.020 3 0,=3008.8 R*=0.9917
— 28 % 1 2
| }ifﬁl‘%?ﬂ; 303 K=0.023 7 0.=3442.7 R=0.986 3
0g(0:~Q)=log0.~(K,/2.303) 313 K,=0.025 1 0.=3519.6 R?=0.986 7
— -6 — 2_,
— R 293 Ky=6.7x10 0.=2913.3 R*=0.992 0
— -6 — 2_,
t/QFl/(KzQeZ)‘H/Qe 303 Ky=6.9x10 0.=3003.5 R*=0.991 1
313 K,=7.3x10° 0,=3063.6 R*=0.9917
o K5=0.020 2 =2 B ’=0.991
T w  koms  oowss  masmes
In(1-F)=K(F=0/0.) =0 =3 105. =0
313 K5=0.0252 0.=3204.5 R’=0.9867
N 293 K,=245.58 C=52.81 R=0.9754
R O 303 K7 250.13 C=67.82 R*=0.9797
Q=K 1"+C e Y o

313 K,=248.58 C=124.36 R?=0.976 2
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Fig.7 Fitting curves of different kinetic equations
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Static adsorption Kinetics of nickel ions on SI-2 resin

JIN Hong ,YU Xun—-min ,GUAN Hong-liang
School of Chemical and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: To remove nickel from the electroplating waste water, the adsorption of nickel ions with ion ex-
change resin was investigated. First, the structure of SI-2 resin was characterized by energy disperse spec-
troscopy and infrared spectroscopy. Then the effects of pH, initial concentration, temperature and time on the
adsorption of nickel ions were discussed and the isothermal adsorption and adsorption kinetics were studied.
The results show that SI-2 resin is inorganic silicon and the reaction of crosslinking is on the hydroxyl of the
resin;the maximum adsorption capacity of SI-2 resin is 3 000 mg/g when pH is 5; the gibbs free energy in
the course of adsorption is —=24.21 kJ/mol, which demonstrates that the adsorption of nickel ions is a sponta-
neous adsorption process; the adsorption isotherm of nickel ions on the resin fits the model of Langmuir and
Freundlich; the adsorption kinetics fits the pseudo—second—order equation well, and the activation energy is
1.532 kJ/mol. The adsorption process is controlled by film diffusion and intra particle diffusion.

Keywords: ion exchange; isothermal adsorption; adsorption rate constant; adsorption activation energy
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Fig.1 Effect of degradation time on carbon
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Fig.2 Effect of degradation temperature on carbon

tetrachloride degradation
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degradation
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Fig.5 Effect of degradation time on carbon

tetrachloride degradation
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degradation rate finally
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Purification process of carbon tetrachloride in wastewater by

efficient pollutant separator

JIN Yan' DU Xian—feng® , TIAN Ling—xiao*, WANG Zhi*
1. Environmental Monitoring Station in Huangshi, Huangshi 435000, China;

2. School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: To explore a new way of treating wastewater containing carbon tetrachloride, the wastewater pro-

duced during the production process of coolant was used to study. The integrated process including extraction

and efficient pollutant separator was adopted, and the efficient pollutant separator includes anaerobic treat-

ment and aerobic treatment. Different factors, such as time, temperature, pH and so on, were probed in

anaerobic treatment and aerobic treatment. The results show that anaerobic treatment works best as degrada-

tion rate of carbon tetrachloride is 80.1% at degradation time of 5 d, temperature is 33 °C, initial pH of 7.0

and the concentration of glucose of 20 g/L.. And aerobic treatment works best as degradation rate of carbon te-

trachloride is 42.4% when the ratio of anaerobic sludge water and aerobic sludge water of 6:15, degradation

time of 2 d, temperature of 30 °C, initial pH of 4.5 and the concentration of glucose of 15 g/L. After that,

the concentration of carbon tetrachloride is 0.346 pg/L.

Keywords: degradation rate of carbon tetrachloride;efficient pollutant separator;anaerobic ;aerobic
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Preparation and capacitive properties of methyl orange modified graphene

YANG Wen, LU Hui, ZHANG Fang, XIE Sui—sui, DU Fei—peng
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract; To improve the dispersion of graphene and enhance specific capacitance of graphene, methyl or-
ange(MO) was successfully grafted on the surface of graphene via strong —1r interaction between graphene
and MO in reaction system during the reduction process of graphene oxide with non—covalent surface modifi-
cation method. The composition, structure and electrochemical properties of the modified graphene were test-
ed with infrared spectroscopy (FTIR), field emission scanning electron microscopy (FESEM) and electro-
chemical workstation. FTIR confirms that methyl orange successfully graft onto the surface of grapheme, and
FESEM shows the modified graphene exists in single layer or few layers. Water —solubility test shows the
methyl orange modified graphene has better dispersion compared to the unmodified graphene in water. Cyclic
voltammetry shows the modified graphene as electrode material has a good rate capability. And constant cur-
rent charge—discharge test shows that the specific capacitance of modified graphene can reach 101 F/g when
the current density is 0.15 A/g.

Keywords: electrode ;surface modification; electrochemistry; supercapacitor
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Fig. 1 SEM images of PVDF-HEP membrane prepared with
DMF as solvent
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Preparation and microstructure of Poly (vinylidene fluoride—co—
hexafluoropropylene )porous membrane

LI Wei LI Jing—jing, Zhang Fang, DU Fei—peng
School of Materials Science and Engineering, Wuhan Institute of Technology , Wuhan 430074, China

Abstract; To investigate the effect of additives on the microstructure of membrane, porous membrane of Poly
(vinylidene fluoride—co— hexafluoropropylene) (PVDF-HFP) was prepared with N, N-dimethylformamide
(DMF) as solvent and methanol, ethanol, ethylene glycol or glycerol as additives via immersion precipitation
phase transformation method. Scanning electron microscope shows that the dense cortex is formed with only
DMF as solvent and both finger holes and cavernous holes are formed in the support layer because of the sol-
vent’s fast diffusion rate. When methanol or ethanol was added, the dense cortex still exists and support layer
remains the combination of finger holes and cavernous holes. The pores structure of cortex and support layer
can be optimized via adding polyol into PVDF-HFP solution. After glycerol was added into the polymer solu-
tion, the formed PVDF-HFP membranes have large size pores of finger holes in the support layer structure
and uniform micropores in dense cortex, and their porosity reached 81.3%. The addition of polyol can in-
crease the size of pores and improve the porosity.

Keywords: Poly (vinylidene fluoride—co—hexafluoropropylene ) ; immersion precipitation phase transformation

method; porous membrane; microstructure; porosity
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Synthesis and characterization of temperature resistant and salt tolerant
profile control agent based on polyvinyl alcohol and acrylamide

XU Li-gang, YANG Jun, YAN Shuang, YAO Qi, PAN Xiao—jie, WANG Fen
School of Material Science and Technology, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: To improve the temperature resistance and salt tolerance of profile control agent based on acry-
lamide, the polymer gel profile control agent was prepared by aqueous solution polymerization using acry-
lamide (AM ), polyvinyl alcohol (PVA) and 2-acrylamide—2-methyl propane sulfonic acid (AMPS) as main
agents, Ammonium persulphate(APS) as a initiator, N,N’—methylene—bis—acrylamide (BIS) as a cross—link-
ing agent.The profile control agent exhibits the best temperature resistance and salt tolerance when the mass
fractions of AM, AMPS, PVA, initiator APS and cross—linking agent BIS are 5%, 0.5%, 2%, 0.05% and
0.003% respectively; the profile control agent still keeps a good performance at temperature of 130°C and salt
concentration of 250 g/L, so we can use it to water shutoff and profile control in high temperature and high
salinity reservoir.

Keywords: profile control agent; acrylamide; polyvinyl alcohol
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ZHAO Yun-an, WANG Yan. Analysis of the shear der the vehicle load[J]. Railway Engineering,2013,

lag effect in curved continuous box—girder bridge un- (2):9-11. (in Chinese)

Shear lag effect of curved box— girder under moving load

LU Hai-lin ,NAN Zi—jun ,ZHANG Wei
School of Resource and Civil Engineering, Wuhan Institute of Technology , Wuhan 430074, China

Abstract: Large general-purpose software ANSYS was adopted to analyze the shear lag effect of curved box—
girder under the moving load. Three different sizes of moving loads and three different positions were set to in-
vestigate the distribution of shear lag effect of the cross—section when the loads moved to the mid-span of
curved box—girder. The results show that the distribution of shear lag effect of both inside and outside section
is uneven when the loads move along the box—girder midline; the phenomenon of positive shear lag is obvious
at the outside web, the phenomenon of negative shear lag is obvious at the inside web and flange plate when
the loads move along the outside web; the phenomenon of positive shear lag is obvious at the inside web, the
phenomenon of negative shear lag is obvious at the web and flange plate when the loads move along the inside
web. The change of the size of moving load has w influences on the distribution of shear lag effect of curved
box—girder. But the partial shear lag effect increases slightly with the increase of moving load.

Keywords: curved box girder;shear lag; moving load ;finite element
ALt BT
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Real-time acquisition method of photoelectric images
in banknote sorting system

Z0U Lian-ying, JI Hui, ZHOU Ying, YU Shang-ren
School of Electrical and Information Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: The functions of banknote photoelectric conversion, analog to digital conversion and data cache
were performed by field programmable gate array parallel technology. According to the collected images,
banknote sorting system can realize authenticity recognition, banknote classification, worn coin distinguish
and crown font extraction. The voltage signals of banknote’s light—sensing image were acquired with a three—
section and multi—source contact image sensor. After analog to digital conversion, three—section data were
spliced into one line, and 500 lines were spliced into a image saved in cache. Through the simulation and the
experimental verification of banknote image acquisition board, about 1 382 pieces of banknote images are
achieved in a minute. It proved that this method has a good effect of real-time acquisition.

Keywords: banknote sorting system;contact image sensor;real—time acquisition;field programmable gate array
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Abstract; We analyzed the phasor method based on linear mapping space combining with the views of Shan-

non to reveal its essence, meanwhile we explored the way to characterize a sine curve with a complex num-

ber, and proposed the one—to—one mapping relation between the sinusoidal space and phasor space. The cum-
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derstanding the transformation between the two spaces not only helps the students master the phasor method

as a mathematical algorithms, but also inspires their creative thinking.
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£ 2006~2014 4F- 8], BN TR K F IR R
SCHITRESC 9321 5, 455 1 a4k 5 864 J , 95 [
62.91% , 515K A 25 752 K, FaHIpis 5k
2.76 W, W 1 R & 1Al H, I8 SO R TR R AT
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Table 1  Annual citation distribution of papers published by Wuhan Institute of Technology

FAry WU B B 51 21% G IR AR T RS R AR
2006 722 584 80.89 3718 5.15
2007 1007 831 82.52 4718 4.69
2008 926 762 82.29 4420 477
2009 1056 836 79.17 4148 3.93
2010 1113 870 78.17 3591 3.23
2011 1131 794 70.20 2540 2.25
2012 1 069 637 59.59 1697 1.59
2013 1215 457 37.61 789 0.65
2014 1082 93 8.60 131 0.12
At 9321 5 864 62.91 25752 2.76
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Table 2  Citation changes in short term of papers published by Wuhan Institute of Technology

20154F 1 A 5 HEE 5L

2015 4E 3 H 12 HSi%%

. e
iﬁj SRR ekl B3 AR BB B AR
2007 1007 826 4573 831 4718
2008 926 756 4189 762 4420
2009 1056 821 3899 836 4148
2010 1113 861 3418 870 3591
2011 1131 757 2258 794 2540
2012 1069 593 1465 637 1697
2013 1215 377 570 457 789
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Table 3 Annual citation distribution of papers published by Jorunal of Wuhan Institute of Technology

A TSR AU Cellkidil 5 1%/% BEILIGI et B IR AR
2007 173 141 81.50 750 4.34
2008 211 177 83.89 1012 4.80
2009 290 258 88.97 1541 5.31
2010 335 290 86.57 1461 4.36
2011 323 249 77.09 836 2.59
2012 209 151 72.25 333 1.59
2013 202 84 41.58 156 0.77
2014 183 25 13.66 34 0.19
it 1926 1375 71.39 6123 3.18
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ANFE A SCHERZE RS 51 S0 1 I FS S 34
HBE XIS SO % 5 | R A 5 e .

XL T 2006~2014 AR EI TR R
SCHI TS SCh i 9 5 IR FEAR B 5 IR, IF 4
11T 2006~2014 4[] (BRI TFE K 2F 2R ) 455 [ 0
IR AT 10 RS 18 3L, 2l 3= 4 gk 5 .

1t 2006~2014 4EEErp BRI v S
FRESClR R 85 A 150 U, Sl 5 AR M 1
KALA 5 864 e Scw s |, A 1738 Fig
{XHEG 1 192006 4F =885 IR 150 IS
ORI AN RS VR BRIE N 3R E AME B EZE R
JA 7R 752014 AF f S R IR O 8 IR IR SC R
“MOOC PR K H R A B2 ™. AT JE e

T4 2006~2014 FEERBMRMRE SRS L FIR
Table 4  Contrast between the highest and the lowest citation frequencies from 2006 to 2014

P ST Tl S BALEIR RGBS FgsI

YR Bk MEUR RBUR
2006 150 EA E RS EES X TR EIME S EBE= R R 1 114 138
2007 55 R T R A AR AT RIS i R 1 168 176
2008 95 TR WS RGN BUIR S & R i B 1 129 164
2009 73 — P T SR SR IR B Windows U2 4P % 1 207 220
2010 32 ESMEFR A & Al M R 7R 1 227 243
2011 26 i 7= TR AR AR R 25 B TR IR 1 278 337
2012 19 5 R AT R B R AR B RE AT S M 1 256 432
2013 10 MOOC T I R R A MO R R 1 285 758
2014 8 MOOC RARL A S X =A% A5 A 1 74 989

£S5 (RNIBXFFHRIWSIIRZSHIRET 10 FILL
Table 5 The top 10 papers of citation frequencies from Journal of Wuhan Institute of Technology

B AR K B RFFAn
37 TS R PR AR S R R SIS 2009
36 BT R A AR B AT FE 2009
36 DC-DC 46 i B GAR A B MPPT Hr iy iz A 2008
32 TR E BT IRTT & ) H Bt 3 2011
32 B el R A A S B R A BT S S 2008
30 T A AR PRI ST 381 25 [l Bt 2008
29 FET BB A SR A a AR L 2011
28 K EY G BRI MG R 2009
28 B B A RS R P ERE RIS 2007

27 AN N & R Sl 280E 5 3% E S E 7R 2009
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Citation analysis on Chinese periodicals under big data

ZHU Li—jun',CHEN Jin—fang’
1. Library , Wuhan Institute of Technology, Wuhan 430074, China;
2. Key Laboratory of Green Chemical Process (Wuhan Institute of Technology ), Ministry of Education, Wuhan 430074, China

Abstract; The papers of Chinese periodicals of Wuhan Institute of Technology in CNKI from 2006 to 2014
were selected to study the citation situation,including annual cited rates distribution, citation frequencies and
contrast on cited rates. The results show that the cited rate is 62.91% and the average cited frequency per pa-
per is 2.76. This indicated an improvement of academic impact and a great effect of talent introduction and
scientific research input of Wuhan Institute of Technology. However, cited rates have decreased and non—cit-
ed rates have increased since 2012, which calls for relevant policy-making, attaching great importance to cit-
ed rates and journal quality improvement.

Keywords: cited rates;citation frequency ; periodicals
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