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LOI CAM DOAN

T6i xin cam doan: Dé tai: “Nghién ciru hdp phu Cr(VI) bang vit liéu ché tao tir
bd ché va ieng dung xir Iy nwdc thdai ma dign” 13 do ban than t6i thyc hién. Cac sd

liéu, két qua trong dé tai la trung thuec. Néu sai sy that toi xin chju trach nhiém.

Thai nguyén, thang 4 nam 2015

Tac gia luan van

Mai Quang Khué
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LOI CAM ON

Trudce tién, em xin chan thanh cam on PGS.TS D6 Tra Huong, cd gido truc
tiép huéng din em 1am luan vin nay. Cam on cic thiy gido, c6 gido Khoa Hoa hoc,
cac théy c6 Khoa sau Dai hoc, cac théy co trong Ban Giam hiéu truong Pai hoc Su
pham - Pai hoc Thai Nguyén da giang day, tao diéu kién thuan lgi va gip do em
trong qué trinh hoc tip, nghién ctru, dé hoan thanh luan vin khoa hoc.

Em xin chan thanh cam on céc thay gido, c6 gido va cac can bd phong thi nghiém
Khoa Hoa hoc, truong Pai hoc Su pham - PH Thai Nguyén va cac ban dong nghiép da
giup do, tao diéu kién thuan loi dé em hoan thanh luan vin.

Em xin cam on S¢ Giao duc va Pao tao Tuyén Quang, Ban Giam hiéu, tap thé
gido vién Truong Trung hoc Pho thong Chiém Hoa tinh Tuyén Quang da tao diéu
kién gitip d& em trong qué trinh nghién ctru ludn van nay.

Mic du da c6 nhiéu c6 ging, song do thoi gian c6 han, kha ning nghién ciru
ctia ban than con han ché, nén két qua nghién ctru c6 thé con nhiéu thiéu xot. Em rat
mong nhan duoc su gdp ¥, chi bao cia cac thay gido, co gido, cac ban dong nghiép va
nhitng ngudi dang quan tim dén van dé da trinh bay trong luan vin, dé luan vin dugc
hoan thién hon.

Em xin tran trong cam on!
Thai Nguyén, thang 4 nam 2015

Tac gia

MAI QUANG KHUE

S6 héa béi Trung tam Hoc liéu — DHITN http://www.lrc.tnu.edu.vn




MUC LUC

LOT CAM DOAN ..ottt sttt i
LOT CAM ON ..ottt i
IMUC LUC ettt ettt sttt neene e s e atennenre e iii
DANH MUC CAC TU VIET TAT oottt en s en e iv
DANH MUC BANG ...ttt ssssssssssssssses v
DANH MUGC CAC HINH ..ottt ettt anns Vi
MO DAU ... 1
Chuong 1: TONG QUAN . ......oieeiieeeeeeeee ettt 3
1.1 GUGT TNIBU V& CTOM oottt ettt ee ettt ettt ee e e et e eeeeeens 3
I Y VI (o T o1 - W (] 1 USSR 3
| B 5 T Yol 1 g o T N O (0] 1 o OO 3
1.1.3. QUA trinh trao 01 CNAL.........cviveeeieeeeeeeee et 3
114 D0 BOC NAI vttt ettt ee ettt e et et en et ee et e eneeene 4
1.1.5. Anh huéng ctia Crom d6i VOi dONG thrC VAL ........c.veeeeeeeeceeeeeee s, 4
1.1.6. Anh huéng ciia Crom d6i VOi CON NZUO .......uvveeveceireriieeseeieseerssersss s, 4
1.1.7. Quy chuan Viét Nam vé Crom c6 trong nudc thai cong nghiép .........c..ceeeevee... 5
1.2. Tinh trang 0 Nhiém Kim 1020 NANG.........ccceveveririeieereeeeeeeeeece e, 6
1.3. Cac nguon gay 6 NNidm moi trurONG NUOC .....vveveveereeeeeseseeeeeeereesesssessessesessseneenes 8
1.3.1. Cbéng nghé ma dién, khai thac khoang san va luyén Kim ..........cc.ccoecvvviieennnnn. 8
1.3.2. CONG NGhé san Xuat CAC NOA CRAL VO CO .vuvvrvrrrceeresreeeeeeeeeeeeese s 9
1.3.3. Qua trinh san xuat son, muc VA thuSC NNUOM ... 9
1.4. Cac phuong phap xtr Iy nudc thai chira Crom(VI1) ..o 9
1.4.1. Phuong phap hOa hOC.......cccviiiiiiiiiic e 9
1.4.2. Phuong phap trao dOi 10N .........c.ccueveeeeeeeiereeieeeeseeeeese e 10
1.4.3. Phuong phap dieN NOA..........c.ovveeeeeeeeeeeeeeeeeee e 11
1.4.4. Phuong phap hAP PIU.........cvevcececeeeeeeese et 12
1.4.5. Phuong phap Sinh hQC .......ccoiiiiiiiii 12
1.5. Gidi thidu vé& phurong phap hAP PhU ....c.veveveevcicceeeeeee e 13
1.5.1. CAC KNAT NIEIM ...veeiiiiic ittt st e e srra e e aneeean 13
1.5.2. CAN DANG NAP PRU .ottt 13

S6 héa béi Trung tam Hoc liéu — DHMTN http://www.lrc.tnu.edu.vn




1.5.3. K§ thUAL NAD PRttt 14

1.5.4. Dung Iuong AP PRU c....cveevceeeeeeeseececeeeee et 15
1.5.5. HiBU SUAL NAP PRU ..ot 16
1.5.6. QUA trinh hAp Phu AONG trBN COL ..o 16
1.5.7. QUA trinh chuyén KNSi troNG COt........vveeeeeeeeieeeeee e 17
1.5.8. Phuong trinh tinh toan hip phu dong trén cot hAp Phu ... 18
1.5.9. Cac md hinh co ban ctia qua trinh hAp Pht.......cceveeveeveeeeeececeee e 20
1.6. Bac tinh vat liéu c6 NGUON GOC CRIUIOSE .......c.vveeeeeeeeeeee e 23
1.7. G thiGU V& CAY Ch ...ttt 25
1.8. Tinh hinh nghién ctu vé vat [iéu hap phu D& Che .....c.veeiecceeeeee s 26
1.8.1. Sir dung b che, cac chat thai che chua bién tinh ........c.oceveviveeceeeeeeens 27
1.8.2. Str dung b che, cac chat thai che Bién tinh.........ccoooeeveeeeeeeeeeeeee e, 28
1.9. Pinh luong Cr(VI) bang phuong phap traC QUANG .........o.eveevrererreereereesnsesnean. 28
1.9, 1. NGUYBN TAC ...ttt sttt en e 28
1.9.2. CAC YEU 1O CAN IS cvvvreveeecvceeeeeee et s st se s 29
1.9.3. Phan ng tao phuc cua Cr(VI) véi 1,5-diphenylcacbazide ..., 29
1.10. Mot s6 phuong phap nghién clru SAN PRAM ........covvveereeeereeeeeeeeesee e 29
1.10.1. Phuong phap pho HONg NQOai (IR)......veveevereceeeeeeeeeeeseeveeeeeeeeeeneesee s 29
1.10.2. Phuong phép hién vi dién tir quét qua (SEM) ......ceeveeveveveeieeieeeeseeeeeseeienes 30
Chuong 2: THUC NGHIEM .......ooo.iviooieeeeoeeeseeeeesee s 31
2.1. DUNG CU VA NOA ChAL......oviieeeeieeeeee ettt 31
2.1 1 THIEL Do 31
2.1.2. HOA CHAL w..vovvoeeecc st 31
2.2. Ché tao vat liéu hap phu ba ché bién tinh KOH (VLHP) .......cccoooieiiiieeeeeens 31
2.3. Khao sat dac diém bé mat, tinh chat vat Iy ctia VLHP ........co.cooovvevevieeeeeeen, 31
2.4. So sanh hiéu suat hap phu Cr(V1) cua ba ché chua bién tinh va VLHP.............. 32
2.5. Xac dinh diém dang dién cua ba ché chua bién tinh VA VLHP ...........ccocovveeee. 32
2.6. Khao sét cac yéu té anh huong téi kha ning hap phu cua ion Cr(VI) cua
VLHP theo phuong phap hap phu inh ......c.ccovveeeeiereeeeceeeee e, 32
2.6.1. Khao st anh hurdng CUA PH.....oocvviiiiicece e 32
2.6.2. Khao sat anh huong cua thoim gian .......oocveeeiece e 32

B

S6 héa béi Trung tam Hoc liéu - http://www.lrc.tnu.edu.vn




2.6.3. Khao sat anh huong cia Kndi Trong VLHP....oovv.ceeeeveoreeeeseereeseeseesessssseeeons 33

2.6.4. Khao sat anh huong cua NIt d0......ccvevvveiiiii e 33
2.6.5. Khao sat anh huong cua kich thudc VAt li€U..........coooeviiiiccece, 33
2.6.6. Khao sat anh huong Cua ioN la........cooveiieiiiie e 33
2.6.7. Khao sat anh hudng cta Ndng do ban daU .............cc.veeeveeeeeeieeeeeeeeeeeesens 35
2.7. Khao sét cac yéu té anh huong téi kha ning hap phu cua ion Cr(VI) cua
VLHP theo phuong phap hap Phu ONG ......c.oveeveeeeeeceeeeeeee e 35
2.7.1. ChUAN DI COt NAP PRUL ... 35
2.7.2. Giai hap vat lidu sau Kni hap phu CrV1) .. 36
2.7.3. TAI ST AUNG VAL HEU ..ecvveeie e 37
2.8. Xir ly thir mau nudc thai Chira Cr(VI) ..., 37
2.8.1. Xtr ly nude thai nha may Khéa Viét Tiép - HaNoi theo phuong phap tinh.......... 37
2.8.2. Xtr ly nude thai nha may Khéa Viét Tiép - HaNoi theo phuong phap dong......... 37
Chuong 3: KET QUA VA THAO LUAN ..........coooviiieeeceeee et 38
3.1. Lap duong chuan xac dinh NONg dd Cr(VI)....c.oveeieeeeeeeeeeeeeeeee e 38
3.2. Két qua khao sat dac diém bé mat, tinh chat vat Iy cia VLHP .........cc.cccovvnee.e.. 38
3.3. So séanh hiéu suat hap phu Cr(VI) cia bi ché chua bién tinh va VLHP.............. 43
3.4. Piém dang dién cta ba ché chua bién tinh VA VLHP .........coovvieieeeceee, 43
3.5. Khao st cac yéu té anh huong téi kha ning hap phu cua ion Cr(VI) cua
VLHP theo phuong phap hap phu inh ........c.ccvveeeveeeeeeeeiee e, 45
3.5.2. Khao st anh hudng clia thol gian .......cccooviieieieieeee e 48
3.5.3. Khao sét anh huong cua Khdi Tuong VLHP ..o, 49
3.5.4. Khao sat anh huong Cia NNIEL A0.......ccvevvveiieeiiciece e 50
3.5.5. Khao sat anh huong cia kich thudC VAt HEU........ccccvevviiiciccce e 51
3.5.6. Khao sat anh hudNg CUA 10N 1a......coiviiiiiiiiiie e 52
3.5.6.1. Anh hudng cua cac anion dén QU trinh hAp PAY ... 52
3.5.7. Khao sét anh huong cua nong do ban dAU ..........cc.eveeveeveveveeeceeeeeeese e, 54

3.6. Khao sat dung lugng hap phu ion Cr(VI) theo mé hinh hap phu dang
NRIEL LANGMUIT c.oeieie et raeeneas 55

3.7. Khao sat dung luong hap phu ion Cr(VI) theo md hinh hap phu dang nhiét
FrEUNTIICH ..o 56

S6 héa boi Trung tam Hoc i http://www.lrc.tnu.edu.vn




3.8. DONG NOC TAP PRU CH(V1) ottt 57
3.9. Nhiét dong luc hoc hap phu Cr(V1) ctia VLHP .......cvveiceeeeeeeeee e 60

3.10. Khao sat cac yéu té anh huéng toi kha nang hip phu caa ion Cr(VI) cua

VLHP theo phuong phap hap phu dONG .........ccevveeeeeeeeeeeeeeeeee e, 62
3.10.1. Thi nghiém véi dung dich Cr(VI) tu pha.......ccoviveeiicecccc e 62
3.10.2. Giai hap vat liéu sau khi hAp phu CrV1 ..o 65
3.10.3. TaAI ST AUNG VAL TIEU ..o e 67
3.11. Xtr Iy thir mau nudC thai Chira Cr(VI) ..o, 68
3.11.1. Xir Iy nude thai nha may Khéa Viét Tiép -Ha Noi theo phuong phap tinh .......... 68
3.11.2. Xtr Iy nuae thai nha may Khoéa Viét Tigp- Ha Noi theo phuong phap dong ........ 69
3.12. M6 hinh Xt Iy nudC thal Ma di€N........cceevveiieiice e 70
KET LUAN ....coiiieteeese ettt es st sses st ans st 72
TAILIEU THAM KHAO ......oooiieeeeeee et 75
T G T O @ 78

S6 héa béi Trung tam Hoc li¢ http://www.lrc.tnu.edu.vn




DANH MUC CAC TU VIET TAT

TT Tir viét tit Tir nguyén gbc
1 BET Brunauer — Emmet - Teller (Dién tich bé mit riéng)
2 BTNMT B§ tai nguyén moi truong
3 IR Infrared (IR) spectroscopy (Pho hong ngoai)
4 QCVN Quy chuan Viét Nam
5 SEM Seaning Electron Microscopy (Kinh hién vi dién tir quét)
6 VLHP Vit liéu hap phu
7 M, Ba ché chua bién tinh
8 M, Bi che bién tinh bang KOH
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