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Fig. 1 General formula for alkyl quaternary ammonium salts
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Fig. 3 12 - 12 alkyl dimethyl ammonium chloride structure for-
mula
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Structural formula of imidazoline quaternary ammonium
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Fig. 6 Structure formula of thiophene cationic quaternary ammo-
nium salt

P ik 2 v 5 A T S BB A WS A SR R v
YRS ZRHGH, B R B R 0 T e b TR P A A
Wy bl o LA P 08 D AT AT A DA A USRI P 491 Al
TCAE UGB e 1 UG 1) S e B P g 2 1 91 17k
i = ZJ (AR T, b R O HAT 6 ~ 18 AN 1 4
BLR NEA 1 ~4 AR EEE ) 1 =R 1R P
ARG (L5 F LA 8, Jorh n LR H n =1 ~
3,RON 12 ~ 21 AN B BE B B BE B2k, X O Br 2
CL) , 5y 5 B A Wy 5 i, e B0 358 6 e 20 14 BT 2 4 i

6.7]
P71/

O
Il
Ry CH,— CH,—O—C—R
- PR A 2 2
Ry~ T~CH,— CH;—O— ﬁ—R
o]

7 T UBRHE R EAL ARG - 7 45450
Fig. 7 7] structure formula for ammonium chloride collector con-
taining diester group

0— C— COO— CH,CH(OH)(CH)nN (CHz )R

CH,COO— CHyCH(OH)(CHynN* (CH3);R

o | 3%
|
CH,COO— CH,CH(OH)(CHy)nI* (CHz),R

B8 =Mkt B Tl o 25 H 5
Fig. 8 Structural formula of triester quaternary ammonium salt
cationic collector

AT B LT B ES TR WL T e A i

CioHzs OC,Hs
|
CH; — IT— (CHy)3—Si— OC,Hs | Cr

CH; OCyHs
9 ALEERTM AR - QAS222 £

Fig. 9 Silicone quaternary amine salt — QAS222 structure for-
mula



36 BRI S5 A

2021 4

) - QAS222 (454X L& 10) , IR FH F48 07 f ik
o LR B RTIR, ZR i B RS SRS M BT K
VAR D B o 1 1 v M S O J VR T T — e R
HIZIH

SN 45 T — 23 % Gemini FH 25 14l i 51
(S5H=C I 7, Horbr s 23 510 2.4 i 6) |, IF 0w
TRy, SRR TR 9.66 A0, &
i 69. 07 % 1) ST KRG A, 56 40l & T FEHIL 2K,

CH CHs
|
2Br | HpsCo— I;T—(CHz)s—l\lT— CiaHas
CH; CH;

B 10  Gemini [H & g5 =

Fig. 10 Structural formula of Gemini cationic collector

e th Gemini a7 I P4 79) #4 BRIL A B i $ R 1Y
AN B N RS R RS T R AR R R R
TR B0 2 i £ 55 DU 0L 2 T3 51, i H i B4
FERTFH— S PR ES RS o Gemini B R 1
T PR 05 P L 3 g 13 T T ) o, R AR
iy 5% S oA e JEE RRP R (19 TR0 A = 1 o S i o

Rl ER S A G AE B ) 2 1 A A 935 9y L B A0
2R B, 22y B RS A1 T, B e TR RS 12 JE o
W o AR JBE = e dh I T B BT S A AR A
i, BRS040 25 5 Wt v 5 T 30"k 32 v A 2 2 e £
IS A0 B T 2 2 A S TR R BT , A 0 R A P38 5 A
GhIiiE o I, AR AREBE R R A 4 T 2 S R B 5T
TR A A v ey TR R P RE. L, 0 ~ 1
mmol/ L AL B2 IR, A% o o 81 S 4 R il ik 5
S LA R R 5 B ok BE (3 I, = B R A
B 5 P B S RO AR, DA L B Oy 5 IR
WEREN—E VL, W g , 2 AR 1
(] 7 7K 23 7 A B R 5 25 e 38 0k 380 iy 7 o 2
{EL(CMC) I, W Bk FI-F- i

2 MHEFEEDRFERET IR

UTAER [ A AP BH 2 1 2 B A B R B A B AR
TR T e IRA BT BR TR AR T
BRI SNE A ZE B

2.1 HBrw i

T EGIA & A8 BB IR, (EH 2 R )
— /KBRS T, HA IRER AR AR A/S BOREE,
—AE S Zeh o S A IR AT B B RERRER Y
(e Ay ot J A DER ) Ffr e R T 4R B R
ATBLIE A /N ) 2 (e iR A 56 2R 2% R T A

W4 — KB 0 A 55 KA B P 0 e R 40 40 R i 1P o i
FLARARL, JikA 4 T 2 28 B 5 90 /0N, B 0 ) ko
WY oA, By 3 G B, ELA AR X R R e 1
RRE . PR, SRR R 3 7 0 1 ik A Al ISR — /K B 45 A
A PR A, DA R I8 ) 3 9 1k 0 B 2 R 0 [m]
WAL P s AT S

18 W R ALER

XU 4= 1) DTAC 1 CTAC 41, % K [l
3£ 14— KBS 4 7 R 04 7 HEA TR L 9 a4 T 3h i 2
(MD) KL 5T Ve DL, 453 & B, — K 48 4
PZC =6, pH > 6 I}, Hi i L 1, I 22 B 2h i
W R 26T 5 24 pH < 6 I, 2 45 2 5 07 ) 2 1T e A )
B, IS T BE A7 5 SRR A P 04 A AR TG 40 7K
15 (001 ) Tfi A1 /K 9 (001) fid , H. 24458 5% F (001 ) fiii
S HE MR, St TR A (010) T AT (110) Thj o BPE 451 T,
AN T 7 575, LS 7 7K P9 (001 ) T W5 i 24k A . 4
A TR IR (001 ) TS AT , T L g 04 7 4 AL 3 5
BRPESCIET , HAT (001) T H7 71 A4, 38 3o 7 v W0 Y 25
o, AT 0 7 2Rk 07, 5 U LS BN , 3
THT B A, AN B W B 2530 S BOPR R 25 . HAO
JIANG"™ Z55/58 7 DTAC #1 CTAC %HFHF) A7 0k 19 W
WHE BE NS R AL, AR5 2 T, B 85 1 il A ) ok e
KRELA 12 ~ 14 AN Lo Al G 1R S, 2 il i
F R 2 T T P AT , 3o 2 A ARG AR A1) 0 9 9 88, M
R A i fi

W& 4 F) ] DTAC - U b ik = T 3 S 1k 8%
(TTPC) XU F7 AT IT 0 . 45 3B, 2 4 17 7 ok
[ g R 2y 98% ik, TTPC 25 ) AL A DTAC [ — 2.,
Jr PR TTPC REIR 10 73 45 48 i 45 5 9 4 3% 1 22 ()
) CH - O S 40 2 HR e s . 2T
JEUO 43 DTAC F0PU T 44k 8% ( TBAC) fE4 L0
TR TR AT M IOBEIT . 45 R4S TBAC Al ZERR IR 25 5
YR R AN S pH U B N A5 A 2 B — K B 4 A 5 e 04
o BT BN S12A T 0 TBAC ELAT RSk 4 e bk
A28 M B 15 0 o 26 T 1) 42 il T 2 DTAC 114
3.4 65 Em IS A RAENE Z A G, HA K
TRy TG54 114 2 S SR A SR T LA A TR AR, HL
VERERA T 15 5 Ze 4 b i)

BB 45 258 T R I B T 2 e 4 k)
QAS222 TE— /K BEFR AT | U4 A7 | I s 7y AR FIl 7 4 Fib
PR FE T R BOIE AT N, 45 SRR, DU AR
T MR 6.2 3.4 3.0 F12.5 (G4 3 Fhés
TR R 7 00 (14 L (37 22 1 K TF — /K B AR A 1 ria o2 22, B
QAS222 75T IR ER 1) % 1A A1 W5 A0 Y 25 o T 7
—KBEAR A T, B SR R S R

2.1.1



H2H

AR , 55 - Z= B ER A GRITE B P e I A P O B 50 2 37 -

P8l 7N = H R I B A0 /e R
FALEE 3 R AONTE — KRR A7 R £y I
A SR SE AR RS )2 1 9 7 B AT O R AL
11 TRTE S S AR BT 5T — B0 7R 25 1R, —
IR AT BRI 16 ] WAL W B2 T o T 3 i R PR #h 4
W R AR 50 11 7 S [l SRR, AT AT S B — K B A A1
TERRER ) ) S 1 0 5 o

Z B ERATISCR) P A2 2 A B T R — KB R A
AN e i PR 7 NN D E L R VA W
A AN R] R AVE 22, TR 5 M R DT 5 B
TR AL .

2.1.2 #HHIME

(1) 1% 55 2 e o 2R T 1% 1 )

B AR AR ) DTAL JE47 ) 78 36 i fik o, 25
PERLBEAE 0. 01 mm B 5 5% i S 37 35 BH 5 48 WG9 1
e, MYE S , R JL . B BOC I S HE E 17 B A, 5t
WEREEEL R 5. 67, ROF R 519 B4R L EE 10. 52, AL O,
WIS 85. 04% WK1 o XF 9737 B it e i itk A7 i
ik, BT ERAE LE O 5. 72, OB AR B 4R A L 10. 04,
AL O, B3Ry 85.76% WIAEHT, 2 W7 284 BH &5 4 i
FURTAN [ FE AT s G R . 5 AR Bt 1
M7, 2 5 B ORI 45 6, BRARZN AL, XY I m™ 48 ik
BRIk AT TR JE G R4 T TR BE , AT 3RS R AT 2 i 48
Fro

FoleyE %[mi TE— /KB40 A A48 o b, LI+
ANBEHEMEE SR TR R R ER KA ), S R AR, e £
I 22 B3 % i i 1T ik 80% ~90% ., Sasaki Hiroshi™™ 3%
— PR ERAE TR RSOR , 7E0 K pH=9 SN, ]
PEFEVEHLBR AR KER A S R ) . X R
BERGRIA T R 0 SR AR AR
Lt WL U A PR A ST AR R E N A
PRI , 15 T A5 380 %8 v 1) T i 23

(2) B AN ) e ER ARG M)

FREA T T2 G R R AR I T8 R 2 A
WG R B A2 G 2 e SR i i o i an, JRL O
BH 222 8 3 R T 1 2 e SR AR AR TR 3
ZEph 1231 IR ST R T X b, S5 SRR, TR A
A BRI A S R pH JE . B pH 550 p
KFREAHL, TR 78 pH =4 e 47 I, 78 1 04 7 3R 18 A g
Bif H Ak B K fE 3.9 x 10 mol/g, TR £ pH = 6 7247
R} — K B A 7 2 T A W8 o s 3 e R fE 2.5 % 107°
mol/ g, X FL/RARF RO T TR 2550 & kb 1 231 2970
50% (1) Ji PRI AE o

FRAE SR T R SR TR T
FEEER, REERKE N 12 ~18 4 C, 54 ZFEhE

P (EZEREA LI 11, Hoh B 54 Br CL el 1), H
o PEREE ISR A CRE ), 38 A9 3K pH Bl 4 ~
L1, HAlfE 4 ~35 CHBE P REATIF e, & & T Mgk
W IR SRR R A5 BR A A0 AR T S e R R
I A B ey B TR ER T )

T ’
H O
| |

B A e g

Fig. 11 The main functional group of compound quaternary am-
monium salt
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Fig. 17 Structure of quaternary ammonium salt ionic liquid
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flotation desilication collector
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Research Progress of Cationic Quaternary Ammonium Salt Collector in Mineral
Flotation Desilication
ZHAOYuanyuan', XU Wei'?, SHI Bo', TIAN Yan®, CHENG Qian', MEI Guangjun'

1. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China;
2. State Key Laboratory of Efficient Utilization for Low Grade Phosphate Rock and lis Associated Resources ,Guiyang 550002 , Guizhow, China

Abstract; China is rich in mineral resources, but with the continuous development and utilization of high quality ore,
most of the existing low quality ore is difficult to concentrate. One of the main gangue minerals contained in low — grade
bauxite , iron ore and phosphate ore is siliceous minerals. The existence of siliceous minerals makes the minerals cannot be
directly utilized, so the desilication process is the key and important step of mineral purification. The cationic quaternary
ammonium salt collector has the characteristics of strong selectivity and adsorption capacity, high efficiency, non — toxic
and easy to degrade, wide application range of pH value and stable performance, which promotes the extensive develop-
ment and comprehensive utilization of flotation desilication of middle and low quality ores. In this paper, the research pro-
gress and mechanism of reverse flotation desilication of cationic quaternary ammonium salt collectors at home and abroad in
recent years are introduced, as well as the evaluation and prospect of cationic quaternary ammonium salt collectors.

Key words: quaternary ammonium salt; desilication; bauxite; iron ore; phosphorite; research progress
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