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Tom tit

Nghién cizu ndy da danh gid hiéu qud Xi Ii nwéc thai xi mg nhan tgo véi cac théng so khdo
sdt ban dau pH= 7, Cu**= 25 (mg/l). Chat keo tu trich ly tr hat cdy Muong Hoang Yén (Biogum)
duot su dung nhu vat ligu keo tu va vat liéu keo ty hda hoc PAC. Két qua khdo sdt trén doi
twong nudc thdi xi ma Cu?* cho thdy hiéu sudt cdi thiéc cua Biogum ¢ lieu liong téi weu da dat
duoc 84,54% + 3,36 trong khi PAC dat chi 68,12% * 0,99. Qua dé cho thd'y vdt liéu Biogum c6
thé dé xuat nghién cizu thay thé vt liu hda hoc PAC.
Tir khéa: nurdc thai, xi ma dong, keo tu, muong Hoang Yén, hoa hoc, sinh hoc
Abstract

EFFICIENCY IMPROVE COPPER PLATING WASTEWATER QUALITY OF THE
BIOLOGICAL FLOCCULANTS

This study evaluated the effect of artificial plating wastewater treatment with initial survey
parameters pH = 7, Cu2 + = 25 (mg / I). (This is a flocculants extracted from theseeds of Cassia
fistula) s used as coagulant material and PAC chemical conglomerate. Survey results on Cu2 +
plating water show that the optimum biogum conversion efficiency was 84,54% + 3,36 while PAC
reached 68,12% + 0,99. This suggests that Biogum could propose a substitute for PAC.

1. Pt van dé

Nudéc thai nganh xi ma chira thanh phan 6 nhidm kim loai nang véi nong d6 6 nhidm rat
cao. Theo Pinh Thi Huyén Nhung (2012), dic trung ctia nudc thai nganh xi ma Ia chira ham
luong cao cac mudi vo co va kim loai nang. Tay theo kim loai cua Iép ma ma ngudn 6 nhidm
chinh c6 thé 1a dong, kém, crém, niken, tiy vao loai mudi kim loai str dung ma nuéc thai co
chta cac doc td nhu xianua, mudi sunfat, crdmat, amonium. Theo S& khoa hoc - Céng nghé va
Moi Truong TP.HCM (1998), trong nudc thai xi ma thudng c6 sy thay doi pH rat rong tir axit
thap (pH = 2-3) dén kiém cao (pH = 10-11).

Nudéc thai sinh ra trong qué trinh ma kim loai chira ham luong doc chat cao nén mic do
anh huong dén moi trudng va stc khoe cong dong 1a dang ké. Véi cac két qua phan tich chat
luong nudc thai cia cac nha may, co sé Xi ma tai TP.HCM, Binh Duong, Pong Nai déu thiy
ham lwong kim loai nang vuot tiéu chuan cho phép, COD dao dong trong khoang 320 — 885
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mg/lit. Udc tinh, luong chat thai cac loai phat sinh trong céng nghiép xi ma trong nhitng nam
tGi s& 1én dén hang ngan tan mdi nam (Pang Thi Thom, 2008) va day la thach thic 16n cho moi
truong tiép nhan trong thoi gian t6i. Qua dé co thé thiy can cd giai phap vé quan 1y ciing nhu
cdng nghé trong cai thién chét lugng nude nguon tiép nhan.

Bdng 1. Cac chi s 6 nhiém kim logi nang ciia nuréc thai xi ma
QCVN 40 — 2011/BTNMT

Chi tiéu Pon vi Nuéc thai chua xir ly A B

pH - 3-11 6-9 55-9
Niken (Ni) mg/| 5-85 0,2 0,5
Crém (Cr V1) mg/l 1-100 0,05 0,1
Ké&m (Zn) mg/I 2-150 3 3
DPdng (Cu) mgl/l 15— 200 2 2

(Theo Bui Van Anh, Pham Quang Khanh, P6 Thi Licong, 2006)

V6i nuée thai xi ma ddng, sau khi ma s& ¢é nhidu mau sic khac nhau. Quéa trinh ma dong
thai ra nudc ¢d pH thip ddng thoi chira nhiéu mudi vo co c6 ndng do cao (mudi sunfat dong,
mudi amoni, soda, mudi photpho), xianua, amoni, axit naptalendisunfonic, hd tinh bot va chat
hoat dong bé mat (Nguyén Khuong, 1997). Do dé, nuée thai ma dong gay 6 nhiém hé sinh théi
ngudn tiép nhan, do d6 can phai cai thién chat lugng nude dat quy chuan cho phép xa thai truéc
khi xa ngudn tiép nhan.
2. Vat liéu va phwong phap nghién ciru

2.1. Béi turong nghién cizu

Nudéc thai xi ma dong nhan tao dugc pha ché trong phong thi nghiém c6 thanh phan 6
nhiém: Cu® 25(mg/l), CuSO,.5H,0 0,0977mg. Nudc thai nha may ding trong nghién ciru dugc mo
ta & bang 2. Vat liéu sinh hoc (Biogum) dugc trich i tir hat cdy mudng Hoang Yén theo phuong
phap hoa tan trong nuéc cat. PAC sir dung nghién ciru ¢6 cong thic chung (AIn(OH)mCIn_m,
Poli Alumino Clorua). Mot s6 héa chét dung diéu chinh pH: H,SO, 1N, NaOH 1N. May AAS
(atomic absorption spectrometer), may do pH Mettler Toledo; may do TDS; thiét bi Jartest. Mo
hinh Jasrtest.

2.2. Phuong phap nghién cuu

Phurong phdp ldy mau va phan tich: Lay mau theo TCVN 5999:1995. Bao quan mau theo
TCVN 4556:1988. Phan tich pH theo TCVN 6492:1999. Phan tich kim loai nang trén may
AAS (atomic absorption spectrometer) theo phwong phap phé hip thu nguyén ti. Céc thi
nghiém thuc hién & nhiét d6 méi truong (25 -32°C), &p suat latm va chon néng do cho ion kim
loai nang (Cu?*) 1a 25 mg/L.

Thi nghiém 1: Xdc dinh logi PAC t6i wu.

Bdang 2. Logi PAC sur dung trong thi nghi¢m

MAU PVCu PDCu PYCu
pH Ban diu Ban diu Ban dau
PAC (mL) 10 10 10
Loai PAC PAC 01V PAC 02D PAC 02Y
Nudc thai cu® cu® cu®
Ndng d6 dau vao (mg/L) 25 25 25
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Chuan bi 3 céc thé tich 1 lit. Mdi cdc cho 11 nudc thai c6 cac théng sé pH, nong do dau
vao (mg/l) duoc mé ta ¢ bang 2. Sau khi thém vao mdi cdc ham luong chit keo tu dwoc mo ta ¢
bang 4, dua cdc Ién thiét bi Jartest tién hanh khudy nhanh 100 vong/phut trong vong 4 phdt,
khuay cham 50 vong/phut trong 4 phut. Sau khi lang can 30 phdt, l1ay dung dich xac dinh nong
d6 ion kim loai ning (Cu?*) bang may AAS 7000.

Thi nghiém 2: Xdc dinh pH téi wu ciia PAC va Biogum

B6 tri thi nghiém xdc dinh pH téi wu ciia PAC

Thi nghiém duoc tién hanh voi gia tri pH bién thién 2,3,5 vai lugng chit keo tu PAC
(mL) nhu & bang 3, tong cong c6 3 nghiém thuc. Tién hanh khudy tron nhanh 100 vong/phut
trong 4 phut, sau d6 khudy cham 50 vong/phut trong 4 phit, sau d6 1ang véi thoi gian ling 30
phut. Gi4 tri pH mong mudn s& duoc didu chinh bang cach cho H,SO, IN dé ha pH. Sau khi thi
nghiém thu mau phan tich, iy mau nudc trong do néng d6 ion kim loai ning (Cu®"), so séanh
hiéu xuat loai bo ndng d6 ion kim loai nang (Cu®") cua mdi coc dé xac dinh dugc coc cb gia tri
pH tt nhat — pH tbi uu.

Bdng 3. Thi nghiém xdc dinh pH téi wu cho vat liéu hda hoc PAC

Méiu Cu®* PCu H1 PCu H2 PCu H3
pH 2 3 5
Liéu lugng PAC (mL) 10 10 10
Nbng d6 du vao (mg/L) 25 25 25

B6 tri thi nghiém xdc dinh pH téi uu ciia Biogum

Thi nghiém dugc tién hanh véi gia tri pH bién thién 2,3,5 véi lugng chit keo tu Biogum
(ml) nhu & bang 4, téng cong c6 3 nghiém thirc. Tién hanh khudy tron nhanh 100 vong/phut
trong 4 phut, sau d6 khudy cham 50 vong/phdt trong 4 phdt, sau dé lang véi thoi gian ling 30
phdt. Gia tri pH mong mudn s& duoc diéu chinh bang cach cho H,SO, 1IN dé ha pH. Sau khi thi
nghiém thu méau phén tich, Iy miu nuéc trong do ndng do ion kim loai nang (Cu*"), so sénh
hiéu suat loai bo ndng do ion kim loai nang (Cu®") cia mdi cbc dé xac dinh duoc coc cb gia tri
pH tt nhat — pH tbi uu.

Bdng 4. Thi nghiém xdc dinh pH téi wu cho vt liéu sinh hoc Biogum

MAu Cu? GCuH1 GCuH?2 GCuH3
pH 2 3 5
Biogum (mL) 7,5 7,5 7,5
Nong d6 diu vao (mg/L) 25 25 25
Loai PAC PAC tbi vu PAC tbi uu PAC tdi vu
Thi nghigm 3: Xdc dinh liu luong toi wu ciia Biogum va PAC trén nuoc thai gia dinh
- PAC
Bdng 5. Thi nghiém xdc dinh liéu heong téi wu cho vat liéu héa hoc
PAC trén nuéc thdi gia dinh
MAau Cu®* PCu L1 PCu L2 PCu L3 PCu L4 PCu L5
pH Tbi wu Téi uu Téi wu Téi uu Téi wu
PAC (mL) V1 V2 V3 V4 V5
Nong d6 dau vao (mg/L) 25 25 25 25 25
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Cac thi nghiém nghién ciru duoc tién hanh ¢ diéu kién nhu céc thi nghiém trudce, lugng
keo tu PAC (mL) thay d6i nhu bang 7, pH téi wu dugc chon tir thi nghiém 2 va dugc diéu chinh
bang dung dich H,S0,. DBé ling cin 30 phat, l1ay dung dich xac dinh ndng d6 ion kim loai ning
(Cu?") bang thiét bi do kim loai nang AAS 7000.

- Biogum

Bdang 6. Thi nghiém xdc dinh liéu lwong téi wu cho vat liéu sinh hoc
Biogum trén nuoc thai gia dinh

Mau Cu?® GCuL1 GCulL 2 GCuL 3 GCulL 4 GCuL 5
pH Tbi wu Téi wu Tbi wu Tbi wu Tbi wu
Nong d6 dau vao (mg/L) 25 25 25 25 25
Loai PAC tdi wu tdi wu tdi wu t6i wu tbi wu
PAC (mL) V1 V2 V3 V4 V5

Céc thi nghiém nghién ctru duoc tién hanh ¢ didu kién nhu cac thi nghiém trude, luong

keo tu Biogum (mL) thay d6i nhu bang 8, pH tbi vu dwoc chon tir thi nghiém 2 va duoc diéu
chinh bang dung dich H,S0,. Bé ling cin 30 phut, 1y dung dich xac dinh néng do ion kim loai

nang (Cu®") bang thiét bi do kim loai ning AAS 7000.
3. Két qua va thao luén

3.1. Xdc dinh cac thong $6 van hanh t6i uu
Xac dinh loai PAC phu hop cho nuoc thai

Bdng 8. Két qua phan tich ion kim logi Cu?*

sT| Ky | PAC pH = Cu (mg/L) =
T | higu | (ML) | Lanl | Lin2 | Lén3 | 'Y"9 | Lin1 | Lén2 |Lin3| ‘Y09
binh binh
1 PVCu 10 3,96 4,01 4,03 4,00 26,15 25,90 25,40 25,82
2 PDCu 10 4,64 4,68 4,50 4,61 23,85 23,60 24,00 23,82
3 PYCu 10 514 5,02 5,00 5,05 15,13 16,40 15,00 15,51
4 CuBb 0 4,48 4,30 4,45 4,41 25,00 25,00 25,00 25,00
;\? 50 q
P . , . . ; 45 1 BDong
Do thi 1. Xac dinh logi PAC w0 |
toi wu dya vao hiéu suat xur ly
35 A
30 A
25 A
20 1
15 4
10 4
5 4
0
01V 02D 02y Loai PAC

Két qua phan tich cho thiy & mau PAC 02Y cho két qua t6t nhat dat hidu qua xir 1y 1a
42,83% =+ 0,77 qua d6 cho thay PAC 02Y phu hop cho viéc thuc hi¢n thi nghiém.

Xéc dinh pH t6i uu
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Bing 9. Két qua phan tich ion kim loai — Xéc dinh pH phit hop ciia PAC

ST Ky hi¢u PAC Lan | Lan pl_I|Jz‘m Trung S Trung
T (mL) 1 5 3 binh Lan1 | Lan2 | Lan3 binh
1 PCuH1 10 1,91 1,82 1,87 1,87 24,10 | 24,80 | 24,00 24,30
2 PCuH2 10 2,84 2,94 2,89 2,89 22,76 | 22,89 | 23,40 23,02
3 PCuH3 10 4,28 4,60 4,44 4,44 15,40 | 16,50 | 17,01 16,30
4 PCuH4 10 510 | 540 | 5,60 5,37 19,50 | 19,60 | 18,70 | 19,27
5 CuBb 0 501 | 512 | 5,07 5,07 25,00 | 25,00 | 25,00 | 25,00

Bing 10. Két qua phan tich ion kim logi — Xdc dinh pH phit hop ciia Biogum
. pH Cu (mg/L)
ST L en Biogum X X X
Ky hi¢u Lan Lan Lan Trung A A X Trung

T (mL) 1 5 3 binh Lan1 | Lan2 | Lan3 binh
1 GCuH1 7,5 2,24 2,03 2,01 2,09 22,22 | 22,31 | 21,98 22,17
2 GCuH2 7,5 2,94 2,68 3,01 2,88 21,36 | 21,04 | 21,12 21,17
3 GCuH3 7,5 53 5,2 51 5,20 15,75 | 15,47 | 14,99 15,40
4 CuBb 0 5,14 5,15 51 5,13 25,00 | 25,00 | 25,00 25,00

< 60.00 5 B PAC
Do thi 2. Xac dinh pH 16i uu 3 & Biogum

cua PAC va Biogum dya vao

hiéu sudt xir ly kim logi nang

(Cu™)

50.00 A

40.00 +

30.00 A

20.00 +

10.00 A

0.00 -

2

pH

Két qua phan tich & pH = 5 cho thiy hiéu qua xir ly ion kim loai ning Cu®* véi Biogum
va PAC (42,52% + 1,43; 40,28% + 3,05) Ia t5t hon so voi & pH = 3 (21,00% + 0,62; 4,7% +
2,52) va pH = 2 (17,28% = 0,64; 1,22% =+ 0,55). Nhiéu kim loai d& duoc hap phu & cac gia tri
pH cao hon cua céc dung dich (pH 4 ddi véi Cr (111) va pH 5 d6i vai Cu (11) va Zn (11))[8].
3.2. Xdc dinh liéu lwong 16i vu doi véi nude thai giad dinh
Bdang 11. Két qua xi ly ion kim logi — Xdc dinh liéu lwong téi wu ciia PAC

- PAC : __PH Cu (mg/L)

STT | Kyhigw |y ) L’i‘“ L;“ Lg“ Tbri‘;]rr‘lg Lin1 | Lin2 | Lin3 Tbri‘:]rr‘]g
1 | pcuLl 20 540 | 513 | 527 | 527 | 1610 | 1560 | 1503 | 1558
2 | PCuL2 30 556 | 551 | 554 | 554 | 14,90 | 13,10 | 13,80 | 1393
3| PCuL3 40 560 | 561 | 561 | 561 | 1340 | 12,00 | 12,30 | 1257
4 | PCuL4 50 549 | 540 | 545 | 545 | 810 | 830 | 7,80 | 8,07
5 | PCuL5 60 517 | 510 | 514 | 514 | 1450 | 13,90 | 14,10 | 14,17
6 | CuBD 0 503 | 513 | 508 | 508 | 2500 | 2500 | 2500 | 25,00
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Bdng 12. Két qua phan tich ion kim logi — Xdc dinh liéu lwong toi wu ciia Biogum

. Biogum pH Cu (mg/t)
STT Ky higu (mL) 1an 1 1an 2 lan 3 | Trung binh | 1an1 lan 2 lan 3 | Trung binh
1 GCulL1 10 5,40 5,13 5,20 5,24 16,59 | 15,82 | 16,30 16,24
2 GCulL2 20 5,50 5,30 5,40 5,40 4,26 5,20 3,20 4,22
3 GCulL3 30 5,88 5,48 5,70 5,69 7,40 8,50 8,40 8,10
4 GCulL4 40 5,68 5,56 5,80 5,68 9,54 | 10,03 | 9,83 9,80
5 GCulL5 50 5,66 6,12 6,01 5,93 11,05 | 11,30 | 12,40 11,58
6 CuBDb 0 5,02 5,30 5,50 5,27 25,00 | 25,00 | 25,00 25,00
= 90,00 { BPAC
Dé thi 3. Xdc dinh lidu lwong = 5000 | = mpiogum

toi wu cia PAC va Biogum dua
vao hi¢u suat xu ly kim logi
(Cu2+) 60.00 4

50.00 4

70.00 4

40.00 4

30.00 -

20.00 4

10.00

0.00 4 Mau

PCull PCul2 PCul3 PCul4 PCul5 GCull GCul2 GCul3 GCul4 GCulS

Két qua phan tich cho thay vai vat liéu Biogum khi ¢ liéu luong 20ml va PAC ¢ liéu
lwong 50ml 1a tét nhat véi hiéu suat xir ly ion kim loai nang (Cu?*) lan luot 12 84,54% + 3,36 va
68,12% +0,99. O nghién cau cia Phung Thi Kim Thanh (2011) ciing chi ra rang véi nong do
ban dau cua Cu?* 14 99,07 va liéu luong ba mia la 0,5g dat hiéu suét 1a 79,43%[4].

4. Két luan

Qua trinh cai thién chit luong nudc thai xi ma dong khi st dung vat liéu sinh hoc
Biogum cho két qua tét hon so vai vat lidu hda hoc PAC trong ciing diéu kién nghién ctu. Két
qua nghién ctu cho thiy & gié tri ti wu vé pH va lidu luong vat liéu vat liéu Biogum cho hiéu
Suit cai thién ion kim loai (Cu®") dat 84,54% 3,67 va tét hon vat liéu PAC, hiéu suét cai thién
chi dat 68,12%=+0,99. Két qua cho thay c6 su khéc biét vé hiéu suat cai thién chat luong nudc
thai xi ma dong khi sir dung vt liéu sinh hoc so véi hda hoc. Mt khéc vé khia canh méi trudng
Biogum chét than thién méi trudng, ¢ kha ning phan hiy trong méi trudng nudc ty nhién sé 1a
lya chon trong dé cai thién chat lugng nudc thai trong twong lai. Két qua nghién ciu 1a co so
khoa hoc dinh hudng cho céc nghién ciu cai thién chat luong nuéce xi ma kém; Niken; Crom
trong thoi gian téi. Bén canh d6 hudng di mai 1a tao vat liéu sinh hoc thén thién moéi truong co
thé thu hoi khi st dung 1a huéng di trong cai thién chat lugng méi truong nudc.
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