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AIRW A AN, (CMP) BEOKERT{TIE . VENBIIRIK | {5 FSKI = MARKIFI%E & N 254
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KB BEHERIRE40% . EPRIALFESRB P WIRERIT 95% WiRE, REEME S
WhELRRRHER, GREI , IR LEHINBFTERIEPACIKE A50-60 mg/L (PAART) |
NaOlik & 45-10 mg/L, FEFRLEA10-2089150 % A 1 /NE7K SIS BB B] HRT, AAFIL4R
PR | FERAATEY DRI AT HAIE CMP KK,

A

FSEWVEAIBHEWVEEERNAME T2 —. WEHMBIYE (CMP) TZ 23K
BETZHEELR , BEHAEERBEE (IC) SEMSFRNTEUNEAR[1]. EEEAE
IRBAIIK (24940%) kEBRRREKEFZCMPEEIF/NGR |, WFm4 KA 2 EK
[2]. [3]. EHTARHIBIOKANEIRIER | BoKEIRE AT R — N EE R, —Rk
W, , CMPEEIKEE5%~10%HLKEAL (2NSi0 5. CeO L8Al, O 3) . &5 (ANH, O
2. Fe(NO 3)3. CuSO 4, KIO 3%) . pHEZRIHF (21KOH, NH 4 OH%ZE) FIFRmEEMEN
[4]. [5]. [6]. CMPE/KREBEEES. FHES. BESMZEAMNKNEN. F2HR
A GBRAN AEMAEA L | BEREZEN]. SIF7]. BRIT/EEE6]. [8l. HuS/BI89]
FIERIE/ERIBIT21KIATTCMPEIK, HA |, BB KE D ESAEBIE X AIRE/ZE X,
TRERERIRENMER , AN EERSHIZITERA. W, RETERSEKIFIRE
LHEFTFESIRSEEMNM0], Hitt , FEEERELFIT. BRSBHEE SRR
XFE ERRSAEEEEE .

TFIER —FP MWK N 52 NE N F AL , BBRERE. TRERE, NARE
MEAGEFEMEA R[], [12]. REKFEAENER | (BI8KF (DAF) EKF &K
WIFF NV AEA 30 LEMFSE [10]. [13], £ DAF 1, SRR THMERMAEE
KIEESE. B% , AR BIRFTEMSE (VM 100 um) , BAENSFAIRKAE
BERIRE[14]. [15]. FHAMKBZ BNEAFELERN TN SBENMEEFEE., Y
FUHIA) zeta BRACAERS , SCTHIRAIFERE, XA PUET RMEEHKIREET (BRIEHF))
AFRMEEMES (RPFRUST)) KRSCHN[14]. [16]. WZMRHRE , REEMESEE)N DAF
FRRBRTKIRESEEBE [12]). [17]. BSADAFEARIEFZ B T ANE R EHEES
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TLNHERNLEBR , BROEMRARETHRSMUELR NN BB RNIRE 25
HAE[13], WEMRA LRGN , NUBERRSA FARIMEEER LA EREEE
1, MERAWBNEFRSH_ETFHEE , FRUMHERKK (1-10 mm) ZIkIE (>10 mm)
FERFE4]. B, #8 DAF RZEFRSBRTRIFAE 40 um Z£4A[18]. [19]. [20].
BE , B3N MEERKENFEAES | DIESEERTRBEBIRE. EIRE , B
RSB SIEME AR AR ERHE | MBI TR S IFERZE[14]. AT,
IRBETRA REAHT RAK BRI R HAEF SR T HIMERE.

EARRF |, BRI 8 1T K50 A A AL A ST SRR 5/ 205 T 2080 NBFT 38
LALIE CMP BOKRIR] 1M, TREBRTIE). ME. AL ENERITS IR IFE
AREPREESE. AT NIXHERNZSRAS , CL&FER T RNsHsT , flaAT
HEEESHNEFEITR21]. [22]. [23]. Bt , A RFEA M OEEETRRE
MR R E R p HIE X B R A 2

ErRE

W

AT IR ZIE=FIEA | BIBRERSR(AI 2 (SO 4) 3). =R ALK (FeCl 3 JFIREAH
(PAC) AR PRFMHT , BI-+7 ket =F EiR{L4R(CTAB)MMERSH(NaOl) TZ A B Lith
W5, ATHFESEEARATEAM HPLC 2k, K E AR ATEIEIER ISR KR E]
P RZEBKIBIRIFFE110 CRTE.

WA ET EE Bk
IREIFH) CMP BE7kh

R WTRASTIABYGHIA S

YERNTRHIVIAINES | {F FISCIE = AR I & N 23 AN R KR AT RN I4E & T3t T
T 24 L, CMPEKE¥IEPHEAM9.4 £ 0.1, FHEAEBAN NI FEF I IEHI ARG K
pHIE., EFMHIRERIFMIEMR, 45RKT , SHAEAEMEL , FeCl 3/NaOl,
PAC/NaOIl #1 Al 5 (SO 4 ) 3 /cTAB B EERIMEFEEGHN.

e

13 S EANPIE ARk R 2SR T CMP R/KAMER A, IR Z M NBFT
1£ PAC IR/ 50-60 mg/L (B Alit) . NaOl iR X 5-10 mg/L, [EYaZR A 10—

20%. HRT 1 hK&ETEBETT. ERPACYEREWTIN , TTHEMpHFTIEI AT 4038
CMPE/K., EBIRETIZ M NBFT FTERIRMEM AN R A

B

1EE RSP R EABHERIFR (HRIEIEFR EPA-92-E1U4-04-003 #1 EPA-93-U1U4-04-
003) 31X TR ESTHF.
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Basic research and applications of nanobubbles (NBs) are a growing area of
research, including their applications in flotation (Calgaroto et al., 2014). In the early
21st century, nanobubbles were widely studied and applied to gas flotation to
improve the flotation efficiency of mineral particles (Fan et al., 2010a, 2010b, 2013;
Schubert, 2005; Tsai et al., 2007). In recent years, some scholars have begun to
use DGF to generate NBs and apply them to remove oil droplets from water
(Etchepare et al., 2017; Oliveira et al., 2017).

« Microalgae removal technology for the cold source of nuclear power
plant: A review
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The combination of these two methods increased the wastewater clarification
efficiency by 40 %, and the removal efficiency of turbidity and total solid matter was
about 95 %. Additionally, its cost was significantly lower than the traditional single
technology (Temesgen et al., 2017; Tsai et al., 2007), but the use of flocculants will
bring secondary pollution. On the contrary, the electrochemical removal method is
based on chemical flocculation without precipitation and physical flotation.
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 Investigation of fluoride and silica removal from semiconductor
wastewaters with a clean coagulation-ultrafiltration process
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In industrial application, the total cost would be significantly reduced as energy cost
and investment cost decreased with increased processing capacity. Currently,
precipitation-coagulation-flocculation [5,17,19,45,46], electrocoagulation [54,55],
ion-exchange [56], membrane [10,57] and adsorption [58] have been widely applied
for fluoride-containing wastewater and CMP wastewater treatment. Precipitation
was the significant treatment technology for fluoride-containing wastewater [8].
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