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Table 1 Chemical composition analysis of pure cellophane
minerals

P20s CaO MgO SiOz ALOs; Fex03 K20 NaxO TiO;
36.18 46.01 041 357 1.13 062 035 052 0.142

F*2 WERREHET LFERI /%
Table 2 Analysis of magnesia siliceous collophane chemical
composition
P20s CaO MgO SiO2 AlLOs3 Fe;03 K;O  F NaxO TiO;
25.74 43.73 2.18 1633 429 199 1.84 147 0.634 0.368

1.2 FRAFINSK

ARER M. NN- —HEZE. RIFAR
¥, -k M Tal=Y, BLLRAE
B, RNMIEED:

ESITY

o o
u CH u CHs
3
CyHypyCC1l + HOCH,CHN < —» C.Hy OCHZCHZI( + Hd
CH, ~CH,

o o

cH, CH,

e
Cn“znﬂu‘)CHzCHzN + cHycHBr > CnHz.ﬂuOCHzCﬁz'(_CH, Br

CH,
H,CH,

BEPE: B—E 20 NN- —FEZEKE
A=, MO 50 mL # 8 F /e RER,
£ B n (CoHxClO) : n (CHuNO) =12 1 + =
BrE T EERSS, EKKE T 8%t
S, BiHEER 4 ho RNSE, F 70 mL R E 40N 5%
IR EANLE S, BB, EEZK,
BERNEBEEYHH NN- —HEZFERMIER.
BaWEH T EmMHEBETKMRBERK, REHE
R ERBMAEPH AR BT, RERIALA
TR 1) 8] F= PR AR o

B—EER ERFREZYEAN=ZORERT,



EIRE
2021 % 6 A

WREME: B R AL B 7 696 mh L 59

A 50 mL R EEAE VAR, EEESHEFGT,
ZEWMERR=YERE A0 (FEF~) : n
(CHsCH:Br) =12 IR Z %%, RMNEE 50C, B
Ho6h, BRPMBEVIRERZRARMKRMNTE
MRZ e, LR B, RGTE, T8&,
BRARBIAGREE 2- (+TZHEE) -NNN- —H
EHZERUE, U X-12 @4,

B, AEREIBEE S REELHERIE P
Bz LR FRERET, HBEERERBE
RIBREERMKE, IKIRANRS X-10. X-14 R &
R EE B R 50

X-12 UG5 5 4 BB 1o

4000 3500 3000 2500 2000 1500 1000 500
KK fem™!
1 X-12 RLsMEE SR
Fig.1 Infrared spectrum analysis of X-12
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Fig. 2 Effect of X-12 usage on the recovery rate of quartz
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Fig. 3 Effect of X-12 on the flotation of pure minerals under
different pH value conditions
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Fig. 5 Effect of X-12 dosage on flotation index
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Fig.7 Flotation indexes of ester quaternary ammonium salt
collectors with different carbon chain lengths
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Table 4 Flotation indexes of three types of different reagents
under their best reagent system
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Synthesis and Application of Silicon Removal Reagent for Reverse

Flotation of Phosphate Rock
Xu Tinghang, Long Bingwen, Zhang Yi, Deng Fuli, Dai Yafen, Zhang Lili, Ding Yigang
(Schoolof Chemical Engineering &Pharmacy, Wuhan Institute of Technology, KeyLaboratory for Green
Chemical Process of Ministry of Education, Wuhan, Hubei, China)

Abstract: In view of the problems of poor flotation index, sticky foam of the existing phosphate rock reverse
flotation reagent for silicon removal, a fatty acyl chloride , N,N-dimethylethanolamine, and Bromoethane
were used as raw materials to synthesize one efficient, suitable for acid slurry conditions and environmentally
friendly ester-containing quaternary ammonium salt collector X-12. The results show that in the single mineral
flotation test, X-12 collector has a good separation effect on quartz under the condition of slurry pH value asS5.
Using X-12 collector and inhibitor sodium tripolyphosphate (STTP), a single reverse flotation process was
carried out for desilication of high silicon phosphate ore with P-Os grade of 25.74%, MgO grade of 2.18% and
SiO: grade of 16.33%. The indexes of phosphorus concentrate with P2Os grade of 30.42%, recovery of 82.21%,
SiO: grade of 6.59% and desilication rate of 69.95% were obtained. Compared with the flotation indexes of self
synthesized X-10 and X-14, the effect of hydrophobic groups with different lengths on flotation indexes was
studied, and it was found that X-12 had better flotation performance. Compared with the traditional collectors
Dodecylamine and TTAB, it shows that the introduction of ester group into the hydrophobic group of flotation
reagents can improve the flotation foam performance and flotation indexes of flotation reagents.



