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1. Pat van dé

Céng nghiép gidy chiém mét vi tri quan trong trong qua trinh phat trién kinh
té xa hdi. Nam 1980 san lugng gidy va caton trén thé gidi x&p xi 214 triéu tAn/nam.
Theo dy doan cua cac nha khoa hoc My thi yéu ciu vé san xuit gidy va caton nim
2000 trén thé gisi 1a 300 triéu tAn/nam. Tinh d&n 1995 muc tiéu thu binh quin diu
ngudi trén toan thé gidi 1a 48,7kg/mam, ting 4,2kg so véi nim 1991 [4]. Mic tiéu thu
gidy 4 cac nudc Péng Nam A niam 1995 bang 66,9% mitc tiéu thu binh quéan trén
Thé gidi.

O Viat Nam, céng nghiép gidy néi chung rit nhd bé. Gan day, niang luc san
xuat trong nudc dat khoang 150 - 170 nghin tin/nam. Theo dy doan cia cac chuyén
gla nganh gidy, nam 2000 cong suit cua nganh dat khoang 500 - 700 nghin
tdn/nam, dén nam 2001 nhu cAu si dung gidy sé 1én tdi 1 - 2 tridu tAn/nam (3, 4]. Di
kém véi su ting trudng va nhu ciu su dung nhu vy, céng nghiép gidy da gy ra cac
tac dong 16n anh hudng dén sinh gidi, tinh da dang sinh hoc va nguén lgi sinh vat.
Nhiing chit thai ctia xi nghiép san xuat gidy Lam Kinh - Thanh Hoa néj riéng ciing
khéng ngoai nhiing tac déng néu trén va né dugc dé cap dén trong nghién citu nay.

2. Thuc nghiém

2.1. Hod chét: Dung dich Kali bicromat 0,25N; axit sunfuric, d = 1,84; Muéi
Mohr Fe(NH,),(SO,) 0,25N: Chj thi feroin, dung dich 5%; NaCl, dung dich bio hoa;
FeCl,, dung dich 1M; Ca(OH,); AI(SO,),. Ag,S0,, Hg,SO,, KH,PO,, NaHCO,.

2.2. Mdy do: May do pH - Metter Hana HI 8314; May do ch4t lugng nuédc
(DOYWQC - 20A, Nhat Ban; May so mau ANA - 7A, Nhat Ban.

2.3. Ldy méu: Nuébec thai duge ldy ¢ xi nghiép san xudt gidy Lam Kinh -
Thanh Hoa tit nhiéu diém va thdi gian khac nhau (chl y&u 13 3 bd phan n4u, xeo

gidy, khu rita bdt). MAu 14y bing céac binh nhua PVC 1 lit va bdo quén trong tu lanh
(6°C).
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Qua trinh xi Iy dugc chia thanh 3 gial doan: Xi 1y s0 b, xit Iy yém khi bang
ky thuat UASB, xit 1y bing phuong phap hiéu khi bun hoat tinh.
3. K&t qua va thao luin

3.1. Phén tich nudc thdi

Ké&t qua phén tich nuéc thai cua xi nghiép san xuét gidy Lam Kinh - Thanh
Ho4 tai cac diém 18y méau khac nhau dude trinh bay trong bang 1.

Bang 1: K&t qua phan tich nudc thai

[ Cac Don vi Diém lay mau Gia tri TCVN
thong so tinh 1 2 3 trung binh | 5945 - 1999
pH : 11,8 10,2 7,5 10- 12 5,5-9
SS mg/l 318 168 684 396 100
COD mg/1 15.000 | 11.000 | 8.900 11.600 100
BOD; mg/] 7.800 7.200 | 5.600 6.800 50
Nring mg/l 19,5 20,3 20,3 20,3 60
P mg/] 0,2 0,1 0,4 0,2 6

Diém 1: Nudc thai b phan néu

Diém 2: Nudc thai bd phan xeo gidy

Diém 3: Nudc thai khu ria bét

Tir két qua néu & bang 1 cho thay toan bd cac chi tiéu cua nudc thai déu vugt
rit cao so véi tiéu chuin cho phép: Chit rén 16 ling vugt hon 3,9 14n, COD vugt hon
116 14n, BOD; vudt 136 lan, nitd tong s6 vugt 0,3 1an. Tai cac diém 14y méu khac
nhau, diém 1 la ndi c6 ndéng 46 chit & nhiém cao nhit. Day la diém thai cta bd phan

n&u (noi thai ra rit nhiéu chit hiu cd va hoa ch&t nhu lignin, kiém tu do,

hemixenluloze,...).
3.2. Xu ly so bé

Dung H,S0,, Ca(OH),, Aly(SO,)s dua vao nudc thai véi cac ham lugng khac
nhau; CODys, vao= 15.000mg/l; BODg = 7.500mg/l; pH = 11,3 + 12,0; Nhiét d6 = 27°C;
Thé tich nudc thai xi 1y = 1000ml.

Qua trinh xu 1y nudc thai bing 3 hoa chit da néu & bang 2 cho thdy: Dung
H,SO0, dé xtt 1§ cho két qua t6t hon bdi vi c6 thé 3 didu kién mbi trudng pH giao dong
xung quanh gia tri 7, vi khuin hoat déng c6 hiéu qua. Néu dung véi dé xu 1y thi vi
khuén nging hoat déng, cdn dung phén thi vi khudn c6 hoat déng nhung cho hiéu
qua kém.
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Bang 2: Két qua xu 1y nuée thai so bd bing phuong phap hoa hoc

Chat dung dé xu ly Cac théng s6 nudc sau xttly |
Chat xu ly Luong chit st dung COD (mg/) BOD; (mg/1)
15ml 10.500 4.200
H,S0, (ml) 25ml 9.200 4.000
35ml 7.300 2.600
40ml] 5.400 1.960
10g 11.600 5.200
Ca(OH), 20g 11.000 4.500
(8) 40g 10.700 4.368
60g 9.000 4.953
5g 10.950 4.320
Al,(SO)), 15g 10.000 4.000
(g) 25¢ 9.000 4.310
50g 8.500 |, 4.000

3.3. Xuz ly yém khi dung ky thuat UASB (Uflow Anaerobic Sludge Blanket)

Thiét bi UASB gém viing sinh hoc va vung ling. Trong viing sinh hoc cac chit
hitu cd bi phan huy thanh khi metan va CO, nhg qua trinh nude thai qua thiét bi
theo ch& d6 ngugc dong, qua 16p bin hoat tinh cao. Nuéc dugc 14y & phan cé bin lo
ling cach mit nude 15cm, sau d6 dé ling 15 phut cho cac cén lg ling ling xudng,
diéu chinh pH trong khoang thich hdp réi nap vao thiét bi thi nghiém. Két qua xu ly
duge néu 3 bang 3: Cac théng s6 nudc thai dung trong nghién cttu nay nhu sau:

CODus, vao = 5400mg/l; pH = 9,5; Nhiét d6 = 25 + 30°C; Thdi gian luwu nudc
trong thiét bi la 12 gis.

Bang 3: Két qua x 1y y&ém khi dung ky thuat UASB

Thai gian xw ly (ngay) K&t qua xu ly
COD (mg/) ‘-pH Hiéu suat xur ly

1+2 3.200 9,5 40
4+6 2.200 9,2 7
7+9 1.200 8,8 81
10+ 12 850 8,5 86
13+15 669 7,5 87
16 + 18 600 7,1 88
19+ 21 550 6,8 89
22+ 24 501 6,5 90
25+ 27 460 6,5 91
28 + 31 440 6,1 91
32 400 6,1 92
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Tit két qua phan tich 3 bang 3 cho thay tit ngay thi nhit dén ngay thi ba,
ham lugng COD giam r&t nhanh, tit ngay thi 12 trd di thi ham lugng COD giam
cham dén, tu ngay tha 15 d&n ngay thi 32 ham lugng COD gidm rit cham va hiu
nhu khéng giam. Cac théng s6 nudc thai sau 32 ngay xtt 1§ nhan duge van khong dat
tidu chuin cho phép thai ra mdi truong (tiéu chuin loai B TCVN: 5945 - 1995). Vi
vay, nudc sau khi xu ly theo phuong phap UASB dudc xt ly tiép theo véi kj thuat
xt 1y hiéu khi.

3.4. Xiz Iy hiéu khi béng phuong phdp bun hogt tinh

MAu nudc cé6 bin hoat tinh duge 18y cach mit nudc 15cm, dé ldng 30 phut,
didu chinh pH trong khoang thich hgp, cho vao binh tam giac, lic déu 6 ché d¢ khac
nhau, theo ddi su thay d8i ctua nude thai (mau sic, dd tao bong, 4 l4ng...) sau modi

khoang thol gian.

K&t qua cho thay, véi ché do l4c 110 vong/ phut trong khoang 24 gid thi thu
dugc lugng bun nhidu nhat va chat lugng tét nhat (buin mau niu nhat, dang bong,
kha niang két dinh tét, ling nhanh). Két qua xu 1y néu 3 bang 4. Nudc thai dung
trong nghién citu nay cé cac thong s6 sau:

Nhiét d6 = 27°C; COD = 400mg/l; BOD; = 20mg/l; thé tich nudc 1000ml, diéu
kién xu 19: Ve = 0,0221 phut, thdi gian xu 1y 1a 48 gid.

Bang 4: Két qua xu ly hiéu khi bing phuong phap bun hoat tinh

Luogng bun (g) Théng s6 nudc sau khi xir ly
COD (mg/) BOD; (mg/1)

1 340 150

2 252 100

3 80 45

4 112 55

K&t qua 3 bang 4 cho th4y, khi st dung bun hoat tinh cho vao nudc thai sé lam
tang tdc dd phan huy chat hitu cd. Khi ham lugng bun hoat tinh cho vao nudc tang
1én ham lugng cac chat hitu cd bi phén di&n ra nhanh hon. St dung 3g bun hoat tinh
cho vao nudc thai thi sau 48 gid COD, BOD; dat duge gia tri cho phép thai nudc
thai.

Nhu vay sau xu ly s b va y&m khi, tiép tuc xu ly bing ky thuat hiéu khi thi
két qua dat dudce tiéu chuan cho phép (TCVN 5945 - 1995, d81 vl nudce thai loai B).

Két hop 3 phuong phéap nay so sanh v6i cac phuong phap xu Iy khac thi c6 hiéu
qua cao hon, nuéc thai dat tiéu chuén cho phép.
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3.5. Su bién d6i chét hitu co trong qud trinh xi ly nuéc thdi bing phuong
phadp hiéu khi bun hoat tinh

Nudc thai ciia xi nghiép Lam Kinh - Thanh Hoa dude tién hanh xi 1y trong
diéu kién phong thi nghiém véi cac chi tidu ban diu ctia nude thai a:

COD = 400mg/l; BOD; = 250mg/l; pH = 7,5; t8c d6 suc khi: 0,0211/phut; nhiét
dé = 25 - 30°C, lugng bun hoat tinh 3g. Su bién d6i COD va BOD trong nudc thai véi
phuong phap hiéu khi biin hoat tinh dudc chi ra trong hinh sau:

500 |
450 1
400
350

300 -
250 -
200
150 -
100
50 -

10 20 30 40 50

Hinh trén cho thiy, 3 giai doan ddu (tu O gid dén 10 gid) ham lugng COD,
BOD; giam nhanh do ham lugng chit hitu co ban dau 16n. O giai doan ti&p theo (ti
10gic dén 40 gio) téc dé gidm cham hon ching t& ham lugng chat hitu cd con lai
trong nudc thai thdp. Sau 48 gid nudc thai dat tiéu chuin cho phép va ham lugng
chét hitu co trong nudc thai ti€p tuc giam véi téc d6 cham.

3.6. Su bién déi pH trong qud trinh xiz Iy nudc thdi
Da s6 cac qua trinh sinh hoc hi&u khi dién ra trong khoang pH ti 6,5 +8,5, vi
vay theo di sy bién d8i pH trong qua trinh xt 1y 1a mét yéu ciu cin thidt nhim

diéu chinh pH phu hgp trong sust qua trinh xit 1y. Su bién d8i pH cta dung dich
nudc thai trong qua trinh xi Iy dude néu trong bang 5:

Bang 5. Két qua khao sat su bién d6i pH trong qua trinh xt ly

Thoigian | 2 4 6 8 10 12 | 14 | 16
(Gid)
pH 730 | 7,50 | 8,40 | 845 | 846 | 847 | 858 | 852 | 8.21

Tit két qua nhan duge & bang 5 cho thay sy bién d6i pH trong qua trinh xi ly
nudc thai bién déng khéng dang ké (tit 7 dén 8,55), day 1a méi trudng séng ly tudng
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ctia vi khudn higu khi. Tit O gid dén 4 gid gia tri pH tang 12 do trong thai gian nay
hoat ddng ctia vi khuén chiém uu thé. O giai doan cudi pH clia nuéc thai giam tu
8 85 xudng 8,21, 3 giai doan nay qua trinh nitrat hoa c6 kém theo qua trinh tao axit
trong moéi truong.

4. Két luin

Qua trinh san xuit thai ra mét lugng ch4t thai tuong déi 18n, gay anh hudng
kha tiéu cuc dén mdi trudng. Anh hudng tidu cuc 16n nhat dén méi trudng la nudc
thai, vdi s8 ludng chat thai rat 16n va néng db cac tac nhén gay 4 nhiém trong nudc
thai cao, nudc thai nay cé kha néng tac dong d&n mdi trudng sinh hoc cta khu vuc.
So sanh cac phudng phap d tai lidu [4,7] thi phudng phap nay dat hiéu qua cao hon.
Pa lua chon dudc cac diéu kién thich hgp dé xti 1y nudc thai cha xi nghiép san xuat
gidy Lam Kinh — Thanh Hoa bing phuong phap sinh hoc st dung ky thuat UASB
c6 két hdp phuong phap hi&u khi bun hoat tinh. Két qua chi ra: véi thdi gian xi ly
bing ky thuat UASB sau 12 ngay dém hiéu suit xu Iy nuéc thai dat 86%, sau budc
xit 1y ti€p theo bang phuong phap higu khi bin hoat tinh véi thoi gian xu ly la 48
gid, nudc thai sau xu Iy dat tiéu chudn loai (TCVN 5945 — 1995).
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The process of paper production discharges rather a big amount of waste that
causes serious influences to enviroment. The most negative influence is sewage.
Containing alot of wastes with high concentration of polluted agents, the sewage
can affect the local region’s ecology. By using suitable technologies, it can be
cleaned to the required level. To process the sewage of Thanh Hoa — Lam Kinh
paper factory, the biological measure using UASB technique in combination with
aerobic — mud has been choosen. the result is that the sewage has been brought
back to permitted level.



