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Khoa lugn tét nghiép Nganh Ky thudt Méi trweong

MO PAU

Cong nghiép giay 1a nganh céng nghiép co vi tri quan trong trong nén
kinh té quéc dan caa Viét Nam va cd téc do ting truong kha cao trong nhiing
nam vira qua. San pham cua nganh chiém wu thé rat 16n trong thi truong tiéu thu.
Gidy la san pham can thiét va khdng thé thiéu ddi véi nganh giéo duc, bao chi,
in 4n, hoi hoa... va ca trong nhiéu nhu cau tiéu ding hang ngay khéc cua con
nguoi nhu khan gidy, gidy vé sinh, thung chira...Dac biét ngay nay gidy con
dugc khuyén khich trong viéc str dung 1am bao bi, gidy goi...dé thay thé cho tai
nilon & mot s6 quoc gia trén thé giai.

Tuy nhién, nganh cong nghiép san xuat gidy ciing 1a mét trong nhiing
nganh cdng nghiép c6 mirc d6 & nhiém tram trong nhat va dé gay tac dong dén
con ngudi va mdi truong xung quanh. Mot mat do cdng nghé san xuat 15i thoi
lac hau nén khéi lugng chit thai phat sinh trong qua trinh san xuat rat nhiéu. Mat
khac do cac nha may chua thuc sy quan tam ding mutc dén van dé moi truong.
Vi vay nganh cdng nghiép san xuét gidy da gop phan lam cho chét luong moi
trrong bi giam sat do doc tinh nudce thai. Boc tinh cia cac dong nudce thai tir cac
nha may san xuat gidy l1a do su hién dién mot hdn hop phuc tap cac dich chiét
trong than cdy nhu nhua cdy, cac axit béo, lignin, va mot sé san pham phan hay
cua lignin d4 bi clo hoa c6 ddc tinh sinh thai cao, c6 nguy co gy ung thu, va rat
khé phan huy trong moi truong. Nong do cua mot s6 chat tir dich chiét co kha
nang gy tc ché doi vai ca. Khi xa truc tiép ngudn nuéc thai nay ra kénh rach sé
hinh thanh tirng mang giay noi 1&n trén mit nude, 1am cho nudc c6 do mau cao
va ham lugng DO trong nudc hau nhu bang khdng. Piéu nay khong nhiing anh
huong truc tiép dén moi truong sdng cua sinh vat nude, dén doi séng thay sinh,
ma con gian tiép anh huong dén sic khoe cua dan trong khu vuc. Ngoai ra, nuéc
thai nganh cong nghiép san xuat gidy thuong c6 pH trung binh khoang 9 — 11,
c6 cac chi s6 BOD, COD cao (c6 thé 1én dén 700mg/l dbi voi BOD va
2.500mg/l d6i véi COD). bac biét, ngoai lignin, nudc thai con c6 ca kim loai
nang, pham mau, xUt, chat ran lo ling... Tt ca cac chat nay déu doc hai dbi véi
Sinh vién: Tran Thi Phwong- MT1202 1
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stc khoe con ngudi, sinh vat va moi truong. DE san xuat ra mot tan gidy thanh
pham, cac nha may gidy ¢ Viét Nam phai st dung 100 - 350 m® nuéc trong khi
cac nha may hién dai cua thé gigi chi st dung 7- 15 m®/tan gidy. Su lac hau nay
khong chi gay ldng phi nguén nudc ngot, ting chi phi xtr Iy nuwdc thai ma con
dua ra séng, rach mot lugng nudc thai khdng 16. Theo théng ké, ca nudc co gan
500 doanh nghiép san xuat gidy, trong d6 chi cd khoang 10% doanh nghiép c6
hé théng xu 1y nudc thai dat yéu cau, con hau hét cac nha may déu khdng c6 hé
théng xtr 1y nuéc thai hodc co6 nhung chua dat yéu cau, vi thé tinh trang gay 6
nhiém méi truong do san xuét gidy ciing dang 13 van dé duoc nhiéu nguoi quan
tam. Tham chi nguon nudc thai nay thudng khong duoc xir Iy ma do truc tiép ra
song ho gay 6 nhiém nghiém trong cho moéi truong. Pic trung ctia nganh giay
Viét Nam 12 quy mé nho. Viét Nam c6 t6i 46% doanh nghiép c6 cong suit dudi
1000 tan/nam, 42% c6 cong suat tir 1000 — 10000 tan/nam va chi c6 4 doanh
nghiép c6 cdng suat trén 50000 tin/nim. Quy md nhé 1am anh hudng dén tinh
canh tranh san xuat do chat luong thap, chi phi san xuat va xu Iy méi truong
cao. COng nghé san xuat tir nhitng nam 70 — 80 hién van con dang ton tai pho
bién, tham chi ¢ ca nhitng doanh nghiép san xuat quy mé trén 50000 tin/nam.
Sy lac hau nay gay lang phi ngudn nudc ngot, ting chi phi xir Iy nudc thai va
dua ra song, rach luong nuéc thai khong 16. Nuéc thai, lignin 1a nhiing van dé
moi truong chinh d6i véi nganh san xuat gidy. Viéc xu ly 1a bt budc trude khi
thai ra moi truong. Bén canh d6, phat thai khi tir ndi hoi, chat thai ran cua qua
trinh nau, ban thai caa hé théng xir 1y nudc thai ciing 1a nhiing van dé moi
truong can duoc quan tdm. Vi vay, viéc tinh toan va thiét ké hé théng xir 1y nude
thai cho nha may san xuat gidy la van dé cap thiét nham giam thiéu 6 nhiém, bao
vé moi trudng va tiét kiém tai nguyén. Xuat phat tir thyc tién trén, dé tai “tinh
toan — thiét ké hé thong xir Iy nwéc thai nha may san xuat giay cong suat

1000m®/ngay dém” di dugc lya chon trong qua trinh 1am khéa luan tét nghiép.

Sinh vién: Tran Thi Phwong- MT1202 2
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CHUONG I. TONG QUAN VE NGANH SAN XUAT GIAY
1.1. Tong quan vé tinh hinh sin xuat giay [ 5 ]
1.1.1. Tinh hinh sin xudt gidy trén thé giéi

San xuat gidy va bia trén toan cau tiép tyuc ting trong nim 2006 va dat 382
triéu tAn (ndm 2005 1a 366 triéu tan), theo RISI Annual Review of Global Pup &
Paper Statistics 2007. San xuat bot gidy nam 2006 ting 1,9% va dat 192 triéu tan
(s0 véi nam 2005 1a 189 triéu tan). Nam 2006, My van 1a nudc dung dau trong
san xuat va tiéu dung gidy, xép thir hai va tha ba 1a Trung Quéc va Nhat Ban.
Trung Qudc tiép tuc cung ¢ vi tri cia minh khi san xuat gidy va bia ting truong
nhiéu nhat voi mic do ting trudng 1a 16%. Trong khi cac nudc Ion khéc trong
san xuat giay nhu Phan Lan va Canada thi san lwong lai giam xudng do bai cong
va dong clra cic co so san xuat. Riéng chau A, san luong niam 2006 di ting
thém 12 triéu tan so véi nam 2005.

Bing 1.1. San lwong bt gidy trén thé gidi niam 2005 va 2006

Pon vi: nghin tan

Loai bot Bot hoa* Bot co Bot khac Tong**
Nam
2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 2006
Khu vuc
Bic My | 62.189 | 61.352 | 16.090 | 15.324 | 216 216 | 78.495 | 76.892
Chau Au | 33.380 | 34.774 | 15.423 | 15.983 | 665 675 | 49.468 | 51.432
ChauA | 13.701 | 13.985 | 1.701 | 1.808 | 18.570 | 20.173 | 33.972 | 35.966
My Latinh | 13.820 | 14.996 | 1.085 | 1.079 | 707 607 | 15.612 | 16.682
ChauPhi | 1.837 | 1.874 | 288 294 848 857 | 2.973 3.024
ChauUc | 1.463 | 1.476 | 1.257 | 1.144 0 0 2.720 2.620
Tong | 126.390 | 128.457 | 35.843 | 35.631 | 21.006 | 25.528 | 183.239 | 186.616
* Gom ca bot ban hoa
** Gom ca bot khong phan loai
Sinh vién: Tran Thi Phwong- MT1202 3
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Bing 1.2. Tinh hinh xudt nhdp khdu va siv dung gidy tdi ché theo viing linh

thé
Pon vi: nghin tan
Tai ché Nhap khau Xuat khau
Khuvec | Nam Néam Nam Nam Néam
2005 2006 2005 2006 2005 | Tam 2006

ChauAu | 57.671 | 61.717 | 11.630 | 12371 | 18.506 19.669

Bic My | 49.918 | 51.819 | 2.625 2.407 | 15.741 16.926

ChauA | 62.991 | 70.040 | 25340 | 28.612 | 5.564 5.944
ChauUc | 1.691 1.716 9 7 889 1.171
My Latinh | 8.616 8.927 2.161 1.925 255 294
Chau Phi | 1.708 1.790 202 235 79 71

Tongso | 182.895 | 196.009 | 41.967 | 45557 | 41.034 44.075

Sinh vién: Tran Thi Phwong- MT1202




Khoa lugn tét nghigp Nganh Ky thudt Méi trweong

Bing 1.3. Sin lwong gidy toan ciu theo chiing loai

Pon vi: nghin tan

Loai gidy

i In & . N N X

In béo % Tissue | Bao bi Bia Tong
viet
Khu vuec [Na

2005 | 10.615 | 33.487 | 8.007 | 44.834 | 16.341 | 129.210

Chau A
2006 11.445 | 41.871 8.564 49339 | 17.956 | 140.794

Chau 2005 | 12.981 | 39.613 | 6.754 | 27.375 | 13.869 | 109.730

Au 2006 | 13.571 | 40.493 | 6.830 | 28.517 | 14.366 | 113.243

2005 | 12.662 | 28.936 | 7.446 | 33.999 | 14820 | 102.168

Biac My
2006 | 11.863 | 28.784 | 7.549 | 34.893 | 14.879 | 102.243

My 2005 917 4.111 2.500 6.900 1.803 17.849

latinh | 2006 944 4246 | 2.640 | 7.086 | 1.840 | 18.325

Chau 2005 427 848 383 1.750 283 4.039

Phi 2006 427 979 399 1.760 283 4.156

Chau 2005 798 614 270 1.415 213 3.361
Uc 2006 711 591 271 1.436 223 3.273

i 2005 | 38.401 | 112.609 | 25.360 | 116.2/3 | 47.392 | 366.356
Tong

2006 | 38.960 | 116.964 | 26.252 | 123.030 | 49.547 | 382.035

Theo danh gia hang nam vé s6 liéu théng ké giay va bot gidy thé gioi naim
2008, san lwogng gidy va bao bi todn cau ndm 2007 tiép tuc ting va dat trén 394
triéu tan, ting 3% so va&i 382 triéu tan caa nam 2006. San luong bot gidy ciing
tang nhung chi taing & mac 1% so v&i nam 2006 (tir 190 tridu tan Ién 192 triéu
tan).
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1.1.2. Tinh hinh sin xudt gidy tai Viét Nam

Dic trung ciia nganh san xuat gidy ¢ Viét Nam 1a quy mé nho (vé san
luong va dau tu), cong nghé san xuat lac hau hoic chua 1am chu dugc cong
nghé, mit can d6i ning luc san xuat bot gidy, gay 6 nhiém moéi trudng & khu vuc
san xuat va ving 1an can...

a, Quy m0 san xudat nhé nhung téc dé tang truéng cao

Dic trung cua nganh gidy Viét Nam 1a quy md nhé. Tinh dén nim 2004,
toan nganh gidy co trén 300 nha may san xuat gidy va bot giay nhung phan Ién
chi c6 quy md tir 1000 dén 20.000 tan/nam. Chi c6 khoang 20 nha may la cé quy
mo trén 20.000 tdn/nam (trong d6 co 4 doanh nghiép 1a c6 quy md trén 50.000
tan/nam. Cac nha may c6 quy mé nho cha yéu do tu nhan dau tu, céng nghé san
xuat lac hau dan dén ning suat lao dong thap va chat luong gidy thanh pham
khong cao dong thoi con gay 6 nhiém ning cho méi truong xung quanh. Tiép
dén 1a do viéc mat can d6i trong dau tu: do dau tu san xuat bot gidy can vén 1on
(suat dau tu con 16n hon nha may dién), hiéu qua thap, thoi gian thu hdi vén kéo
dai ( thuong 13 trén 20 nam) va nhiéu rai ro nén cac nha may cha yéu dau tu vao
khau san xuat gidy (san luong giay tang tir 350.000 tan lén 750.000 tan trong khi
san luong bot giay chi tang tir 94.000 tan Ién 175.000 tan), tong kim ngach nhap
khau céc loai bot gidy 1én dén khoang 97 triéu USD. Bén canh d6 1a chung loai
gidy va chat luong san pham chwa dép tmg duoc nhu cau cua ngudi tiéu ding,
quy mé viing nguyén liéu thi nho va nang suat tréng ring con thap. ..

Cong nghiép gidy thuc chat 1a nganh san xuét da nganh va tong hop, st
dung mot luong kha 16n nguyén liéu dau vao (nguyén liéu tir ring, cac hoa chat
co ban, nhién liéu, nang luong, nude...) so vai khdi luong san pham di tao ra (ti
I& binh quan vao khoang 10/1). Qua trinh san xuat bot va gidy di sinh ra mot
luong rat 16n cac chat thai ¢ dang ran, long (nudc thai) va khi. Tuy thudc vao
cdng nghé ma luong nudc tidéu hao trong qua trinh san xuat gidy vao khoang 100
— 350 m%/tan san pham. Anh hudng cua niu bot va san xuat gidy téi moi trudng
cha yéu ¢ hai giai doan: niu bot gidy va tay trang bot gidy. Qua trinh nau bot
gidy (bang phuong phap sunfit hay sunfat) déu thai ra cac hop chét (¢ dang
long) chira luu huynh, ddng thoi thai ra khi SO, H,S, cidc mercaptan, céc
sunfua...Qua trinh tay tring bot gidy gay 6 nhiém moi truong nhiéu nhat vi c6
str dung clo va cac hop chat ciia né nhu hypoclorit, clo dioxit. Dé tay trang 1 tan
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bot gidy can téi 100 kg clo va cac hop chat cua no (trong d6 co toi 50% la clo
phan tir). V& mit céng nghé san xuét, trong qua trinh ty tring bot gidy, dua vao
bao nhiéu clo thi thai ra ting 4y. Hién nay trén thé gidi ciing chua c6 cong nghé
tai str dung clo trong khau tay trang bot giay.

N6i chung, do quy mé nho, san xuét phan tan nén CNGVN chua gy ra
nhitng van d& nghiém trong trén dién rong. Tuy nhién do hau hét cac co so it
hoac khong c6 dau tu cho xir Iy chat thai (ma trudc hét 1a nude thai) nén van dé
6 nhiém cuc bo & dia phuong lai hay Xay ra; nudc thai déu khong dat cac tiéu
chuan quy dinh vé méi truong. Qua khao sat cho thay ca 3 cong ty gidy I6n nhat
Viét Nam (B4i Bang, Tan Mai, Dong Nai) mic du 3 cdng nghé san xuat twong
d6i hién dai va c6 dau tu cho cong trinh xir Iy nudc thai nhung cac chi tiéu SS
(chét ran lo litng), BODs, COD con cao gap chuc lan, tham chi hang tram 1an so
véi tiéu chuan cho phép.

b, Mdt cdn doi ndng luc san xudt bt gidy

Hién tai, trong thoi Ki hoi nhap vai nén kinh té thé gisi, nganh gidy cua
Viét Nam dang gap phai nhitng kho khan, thach thac vé cha dong ngudn bot
gidy, vé quy mé, trinh d6 cdng nghé va céc van dé vé xu Iy moi trudng ciing nhu
stc ép tir phia ngudn gidy nhap khau vaéi mic thué suat thap. Nhat 1a céc van dé
vé nguon nguyén liéu. Gia bot gidy lién tuc ting, binh quan trén 120 USD/tan so
véi truge. Nhiing doanh nghiép nao co thé cha dong duoc bot gidy cé kha niang
sé& 14i to, trong d6 hang dau la cong ty gidy B&i Bang. Hién nay, don vi nay hau
nhu chi dong hoan toan nguyén liéu san xuat giay in, gidy viét. Ké dén, giay
Tan Mai c6 day chuyén san xuat bot DIP (san xuat bot gidy tir gidy in bao cii ¢6
khir muc) nén ciing chu dong duoc nguon bot gidy in bao. Thém vao do, Tan
Mai ciing dua nguyén lidu bot keo tai tugng vao thay thé bot gd théng, gop phan
giam gia thanh san pham, ting kha ning canh tranh d6i véi mat hang gidy khi
thué nhap khau gidy in béo tir cac nuéc trong khu vuc giam tir 40% vao nim
2003 xudng con 5% trong nam 2008. Cong ty gidy Sai Gon ciing ¢ day chuyén
san xuat bot giay tir giay phé liéu nén ciing chu dong dwoc nguon bot cho san
Xuat gidy carton va giay vé sinh. Mot sé doanh nghiép c6 vén dau tu nudc ngoai
cling c6 nhitng day chuyén san xuat bot tir giay phé liéu gitp ting kha nang canh
tranh. Tuy nhién ning luc san Xuat caa cac cong ty ndy van chua du Ion dé cung
rtng cho san xuat nén van con phai nhap khau thém bot gidy. Trong khi d6 thi da
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phan cac nha may gidy khac méi chi ¢ budc dau tu hodc khéng chu dong duoc
ngudn bot gidy déu roi vao tinh trang cing thiang, san pham tao ra c6 gia thanh
cao, néu ban ra thi trudng thi s& thua 16 ning. Ciing bai do nganh gidy Viét Nam
chua dau tu duoc mot nha may san xuat bot gidy 1on nao dang ké dé cung cap
cho toan nganh nén phan Ion cac doanh nghiép phai nhap khau dan dén viéc phu
thuoc. Mdi ndm nhap khau khoang 130.000 — 135.000 tan bot gidy.

¢, Chua lam chu duwoc cong nghé

Hiép hoi gidy Viét Nam cho biét, riéng nhu cau nhap khau gidy bao bi
cdng nghiép, gidy trang phan chiém 36,84% (175.000 tan), giay lam I6p mit
carton séng chiém 18,69%, gidy 1am carton chiém 29,27%, giay duplex (mot
mat tring hoic hai mit trang) chiém 5,7%, gidy lam bao xi mang chiém 9,5%.
Nhu vay, nhu cau gidy trang phan la rat Ion. Vira qua, cac cong ty giay Viét Tri,
cong ty gidy Binh An, cong ty gidy Hai Phong da dau tu vao san xuat giay trang
phan. Pay duoc xem 1 bude di dung huéng nham dap ¢ng nhu cau tiéu dung
trong nudc. Tuy nhién, hau hét cac mat hang giay trang phan chwa duoc san xuét
6n dinh, san pham 1am ra chua dap ung dugc nhu ciu trong nudc 1a mot ton that
I6n. Ngoai du &n cua cong ty gidy Hai Phong moi dua vao hoat dong nén chua
c6 danh gia chuan xac, con lai hai du an gidy cua cong ty giay Viét Tri va Binh
An di tré thanh mét ganh nang tai chinh cho thiét bi dau tu khong hiéu qua,
khong khai thac dugc hét nang luc dau tu.

Theo nhan xét cua cac chuyén gia, nguyén nhan chu yéu la do cac doanh
nghiép chua lam chu dugc cong nghé, chua c6 kinh nghiém san xuat mat hang
nay va thi truong chua 6n dinh. D6 véi mat hang gidy in va gidy viét, trong
nhitng nam qua gidy Bai Bang, Tan Mai, Pong Nai di chu dong dugc céng nghé
san xuat. Tuy nhién, c6 nhiéu du an dau tu caa tu nhan san xuat mit hang nay
méi chi chi trong thiét bi ma chwa lam chil dugc cdng nghé khién san pham lam
ra khong tiéu thu dugc. Bén nay nhiéu doanh nghiép dimg trudc nguy co pha
san vi khong tra duoc ng va gay 6 nhiém méi truong nghiém trong.

1.2. Cong nghé san xuat giay [ 10 ]
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Hinh 1.1. So' @6 quy trinh san xuat gidy va bot giay [ 10 ]

Nguyén liéu tho

(tre. ntra. ad Mmém...)

Chuan bi

)

Chit, bam, cat

nguyén li¢u

Héa chat nau v ¥ Nudc ngung Dung dich
' Nau
Hoi nuéc lDich den | kiém tuan
! C6 dic — dét hoan
Nudc rira era " _xathéa +——
- Nudéc ngung
Sang
l Nghién bat
Lam sach
\ 4
T o Ty trén L \
Hoa chat tay aj 9 udc thai co do mau, BODs, COD cao
Nudc Ria Nudc thai
Héa chat Nghién dia Ruéc ria ¢6 SS, BODs, COD cao
Chat @on, phu gia gl
Nudce —»{ Lamsachlytdm |——» Nugcthai  Chuin bij bt
I
Phen, dau, v
. Xeo gia _
nudce, hoi nudc g1y Ruace thai co SS, BOD, COD cao
\ 4
o say |
Hoi nudc l Nuoc ngung
Hoan tat Xeo giay
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% M0 ta cong nghé:
Céc cong doan chinh ctia cdng nghiép san xuat giay bao gom:
1.2.1. Chudn bi nguyén liéu thé

Nguyeén liéu thé duogc sir dung 14 tre, cac loai gd mém khéc, gidy phé liu
hoac tai ché,...Truong hop 1a gd thi sau khi dd can trong luong, gd xép ddng
trong san chtra va sau d6 dugc mang di cit thanh manh.

Khi sir dung cac nguyén liéu tho nhu gidy thai, thi gidy thai s& dugc sang
loc dé tach céc loai tap chat nhu vai soi, nhua, gidy sap hoic gidy c6 can phu.
CAc tap chat nay s& duoc thai ra nhu chét thai ran va phan nguyén liéu con lai s&
dugc chuyén dén cong doan san xuat bot giay.

1.2.2. Sin xudt bot gidy
1.2.2.1. Niu

Gd thuong gdm 50% xo, 20 — 30% duong khong chia xo va 20 — 30%
lignin. Lignin 1a mot hop chat hoa hoc lién két cac xo véi nhau. Cac xo duoc
tach ra khoi lignin bang cach nau voi hda chat ¢ nhiét do va ap suat cao trong
noi nau. Qua trinh nau duoc thyuc hién theo mé vai kiém (NaOH) va hoi nudc.

Sau nau, cac chat nam trong ndi nau duoc xa ra nhd &p suat di vao thap
phong. Bot thudong duoc chuyén qua cac sang dé tach mau trude khi ria.
1.2.2.2. Rura

Trong qué trinh ria, bot tir thap phong va sang mau duoc rira bang nudc.
Dich den lodng tir bot duogc loai bo trong qua trinh rira va duoc chuyén dén qua
trinh thu hoi hoa chat. Bot duogc tiép tuc rira trong cac bé rira. Qua trinh ria nay
kéo dai khoang 5 — 6 gio.
1.2.2.3. Sang

Bot sau khi rira thuong cé chira tap chat la cat va mot sé manh chua duoc
nau. Tap chét nay duoc loai bo bang cach sang va 1am sach li tam. Phan tap chat
tach loai tir qua trinh sang bot khi san xuat gidy viét va gidy in s& duoc tai ché
lam gidy bao bi (khéng tay tring). Phan tap chat loai ra tir thiét bi 1am sach Ii
tam thudng bi thai bo. Sau sang, bot gidy thuong c6 nong do 1% sé& duoc 1am
dic toi khoang 4% dé chuyén sang budc tiép theo 1a tay tring. Phan nudc loc
duoc tao ra trong qué trinh lam dic s& duoc thu hdi va tai st dung cho qué trinh
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rira bot. Loai bot dung san xuat gidy bao bi s& khdng can tay tring va duoc
chuyén truc tiép dén cong doan chuan bj xeo.
1.2.2.4. Tay tring

Cong doan tay trang duoc thuc hién nham dat duoc d6 sang va do tring
cho bot gidy. Cong doan nay duoc thuc hién bang cach sir dung cac hda chit.
Loai va lwgng hoa chét sir dung phu thudc vao loai san pham s& duoc san xuat tir
bot gidy d6. Truong hop san pham la gidy viét hoic gidy in thi cong doan tay
tring duoc thuc hién theo 3 budc, trudc mdi budc bot déu duoc ria ky. Trong
qua trinh nay, lignin bi phan huy va tach ra hoan toan, tuy nhién, xo cling bi
phan hay phan nao va do dai cia gidy ciing giam di. Cac héa chat ding cho loai
tay nay la clo, dioxit clo, hypoclo va hydroxide natri. 3 budc tay trang bot truyén
théng la:

Budc 1: Clo hoa bot giay bang khi clo, khi nay s& phan tng voi lignin dé
tao ra cac hop chat tan trong nudc hodc tan trong méi trudong kiém.

Budc 2: Lignin da oxi hoa dugc loai bo bang cach hoa tan trong dung
dich kiém.

Budc 3: Pay 1a giai doan tay trang thuc su khi bot dugc tay tring bang
dung dich hypochlorite.

Sau tay tring, bot s& duoc rira bang nudc sach va nude tring (thu hoi tir
may xeo). Nudc ria tir qué trinh tay trang cd chta chlorolignates va clo du, va
do vay khong thé tai st dung truc tiép dugc. Vi thé nudc nay s& duogc tron véi
nudc tuan hodn tir cac cong doan khéc va tai st dung cho qua trinh rira bot gidy.

Hién nay, viéc nghién cau sb budc tay trang, két hop st dung céc hda chat
tay trang than thién véi moi truong nhu peroxide da duoc trién khai 4p dung
thanh cong tai mot sé doanh nghiép trong nudc.

1.2.3. Chudn bi phéi li¢u bt

Bot gidy da tay tring s& duoc tron véi cac loai bot khac tir gidy phé liéu
hoac bot nhap khau. Sy pha tron phu thugc vao ngudn nguyén liéu va loai gidy
can san xuat. Han hop bot dugc tron véi chat phu gia va chat don trong bon tron.
Thong thudng, cac hoa chat dung dé tron 1a nhya thong, phén, bot da, thude
nhuém (tly chon), chat tang trang quang hoc va chat két dinh,...gdm cac budc
sau:
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* Tron bot gidy va chat phu gia dé tao ra dich bot dong nhat va lién tuc

* Nghién dia dé tao ra duoc chat lwong mong mudn cho loai gidy can san
XUA.

* Ho (dé cai thién cam giac va kha niang in cho gidy) va tao mau (thém
pigments,chat mau va chat don) dé dat duoc thong sb chat luong nhu mong
muon.

1.2.4. Xeo gidy

Bot gidy da tron lai duoc 1am sach bang phuong phap ly tam dé loai bo
chat phu gia thira va tap chat, duoc cip vao may xeo théng qua hop dau. Vé tach
nudc Va Xeo gidy thi may xeo c6 3 buéc phan biét:

* Budce tach nudc trong luc va chan khéng (phan ludi)
* Budc tach nudc co hoc (phan cudn ép)
* Budc say bang nhiét (cac may say hoi gian tiép)

O phan luéi cia may xeo, qué trinh tach nudc khoi bot dién ra do tac dung
cua trong luc va chan khong. Nudc tir mat ludi duoc thu vao hé thu bang may
bom canh quat va lién tuc dugc tuan hoan dé pha lodng bot tai may rira ly tam.
O mot s6 may xeo, ludi duoc rira lién tuc bang cach phun nuée sach. Nude duoc
thu gom va xo duoc thu hdi tir d6 nho bién phap tuyén ndi khi (DAF). Nudc
trong tir qué trinh tuyén ndi khi DAF, con goi 13 nudc trang, dugc tuan hoan cho
nhiéu diém tiéu thy khac nhau. Cac nha may khéng c6 DAF thi s& hoic thai bo
nudc rira ludi ra cong thai hoac tuan hoan mat phan str dung cho qua trinh rira bot.

Sau phan luéi 1a phan cat bién dé c6 dugce do rong nhu . Phan bién cat di
cua tam bot gidy roi xuéng mot hé dai dudi ludi va duoc tuan hoan vao bé trudc
may Xeo.

O cudi cua phan ludi may xeo, do dong déu cua bot ting dén khoang
20%. Nguoi ta tiép tuc tach nudc bang cudn ép dé tang do dong déu 1én khoang
50%.

Cubi cung, giay duoc 1am khd bang may siy hoi gian tiép dat khoang
94% &6 ctmg va dugc cudn thanh tiang cudn thanh pham.

1.2.5. Khu vwc phu tro

Khu vuc phu tro bao gom cap nudc, cap dién, noi hoi, hé théng khi nén,
va mang phan phéi hoi nuéc.
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Nganh céng nghiép gidy va bot gidy 1a mot nganh sir dung nhiéu nudc va
viéc cap nudc duoc dam bao bang cach lay nudc tir mang cap nuée dia phuong
hoac bing céac giéng khoan cua cong ty. C6 mét sé trudng hop cac cong ty ldy
nudc truc tiép tir song thi khi d6 nudc can phai dugc xir 1y trude khi st dung vao
san xuat. Mic du vay, nudc sir dung cho ndi hoi phai duoc xu ly ki ludng dé
dam bao dap (ing c4c yéu cau.

Trong cac nha may giay va bot gidy, khi nén duoc dung cho van hanh
may xeo, céc thiét bi do, cac khau rira phun,...Cac may nén thuong 1a yéu tb
gop phan lam giam hiéu qua st dung nang lugng.

Hé théng phan phdi hoi trong cac nha may gidy thuong kha phtc tap.
Khai thai tir ndi hoi dugc thai ra thdng qua mét quat gioé day vao dng khoi. Hé
théng kiém soét khoi thai nhu cyclon da bac, ti loc, va ESP c6 thé duoc st
dung dé kiém soét phat thai hat lo lung.

Mot s6 nha may c6 céac bo phat dién dung diesel dé dam bao cac yéu cau
vé dién nang, dé phong truong hop mat dién tir ludi dién qudc gia.

1.2.6. Thu héi héa chat

Dich den thai ra sau qua trinh nau c6 chua lignin, ligno sulphates, va cac
hoa chat khac. Cac hda chat nay dugc thu hoi tai khu vyc thu héi hoa chat va
duoc tai stir dung cho qua trinh san xuat bot gidy. Pau tién, dich den duoc co dic
bang phuong phéap bay hoi. Tiép d0, dich den d3 ¢6 dic duoc ding lam nhién
liéu d6t trong noi hoi thu hoi. Cac chat vo co con lai sau khi d6t s& & dang dich
nau chay trén san 10. Dich nau chay chira chii yéu 1a mudi carbonate chay xubng
tir trén san 1o va duoc gilt bang nudc; chat nay goi la dich xanh. Dich xanh nay
dugc mang dén bon phan ang (bon kiém héa) dé phan wng véi voi Ca(OH), tao
thanh natri hydroxide va calcium carbonate lang xuéng. Phan chat long s& duoc
ding cho qué trinh san xuat bot gidy, con calcium carbonate duoc lam khd va
cho vao 10 voi dé chuyén thanh calcium oxide bang cach gia nhiét. Calcium
oxide lai dugc tron vai nude dé hoa voi.
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1.3. Hién trang méi truwong nganh san xuit giay [ 10 ]

1.3.1. Hién trang vé nuéc thii

Cac nha may giay va bot gidy sinh ra mot luong I6n nudc thai va néu

khéng dugc xir ly thi ¢6 thé anh huéng téi chat luong nguédn tiép nhan. Bang 1.4

cho thdy cac ngudn nudc thai khac nhau trong mot nha may gidy va bot giay.

Bing 1.4. Cdc nguén nwéc thdi ti cdc b phin va thiét bi khdc nhau

Bé phan

C4c nguén dién hinh

San xuat bt
giay

* Hoi ngung khi phong bot

* Dich den bi r0 ri hoac bi tran

« Nudc lam mat & céc thiét bi nghién dia

« Rura bot gidy chua tay tring

« Phan tach loai c6 chira nhiéu xo, san va cét
« Phan loc ra khi lam dic bot gidy

« Nuéc rira sau tay trang c6 chta chlorolignin

* Nuac thai co chira hypochlorite

Chuan bi phdi

« RO ri va tran cac hoa chat/phu gia

A e Rira san
lieu bot ua sa
* Phan tach loai tir may lam sach ly tdm c6 chra xo0, san va
cat
« Chat thai tir h6 ludi ¢ chira xo
Xeo giay

« Dong tran tir hé bom quat
« Phan nudc loc ra tir thiét bi tich nuéc ¢é chira xo, bot da

va c4c chat ho

Khu vec phu tre

« Nuéc xa day
« Nudc ngung tu chua dugc thu hdi
« Nudc thai hoan nguyén tir thap 1am mém

* Nudc lam méat may nén khi
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Bd phan Céc nguon dién hinh

* Nudc ngung tu tr may héa hot
« Dich lodng tir thiét bi rira cin
Thu hdi hoa chat | * Dich lodng tir thiét bj rira ban
« Nudc ban ngung dong

« Nudc ngung tu tir thiét bi [am mat va tir hoi nudc

Phan 16n nudc thai phat sinh 14 nuéc ding trong quy trinh tiép xic véi
nguyén liéu thd, véi céc san pham va san pham phu va cac chat du thira. Di véi
C4C quy trinh san Xxuat co tay trang bot gidy thi d6 1a cong doan gay & nhiém
nhiéu nhat. Nuéc thai tir cong doan tay chiém 50 — 70% tong luong nudc thai va
chiém dén 80 — 95% téng dong thai 6 nhiém.

San xuat gidy vé can ban 1a mot qua trinh vat ly (thuy co), nhung cac chét
phu gia trong qué trinh xeo gidy nhu cac hop chat hd va phu, ciing 1a mot trong
nhitng nguyén nhan gay ra 6 nhiém. So vai qua trinh lam bot, nudc thai tir cac
cong doan san xuat gidy c6 phan cao hon vé ham luogng chat ran lo ling nhung
ham luong BOD lai it hon. Cac chét 6 nhidm xuat phét tir nudc tring du, phan
tach loai tir qué trinh sang, va do tran xo, cac chat don va chat phy gia. Chat 6
nhiém lo lang chil yéu 1a xo va hop chat vai xo, cac chat don va chat phi, chat
ban va cat trong khi d6 cac chat 6 nhiém hoa tan la cac chat keo tir gd, thudc
nhudm, cac chat hd (tinh bot va gébm), va cac phu gia khac. Tong luong nuéc
thai va gia trj tai lugng 6 nhiém cho mot tan gidy kho gi6 trudc khi xir Iy cua
mot nha may gidy va bot gidy tai Viét Nam dugc trinh bay ¢ bang 1.5.

Bing 1.5. O nhiém cia nha mdy gidy va bt gidy dién hinh tai

Viét Nam
Thong so Gia tri
Luu luong (M*/t) 150-350
BOD;s (kg/t) 90-330
COD (kg/t) 270-1200
SS (kg/t) 30-50

* Nudgc thai cua qua trinh ria nguyén liéu bao gom cac chat hitru co hoa
tan, dat da, thudc bao vé thuc vat, vo cay.
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* DOng thai cua qua trinh nau bot chaa phan 16n céc chat hiru co hoa tan,
cac hoa chat niu du thtra va mot phan xo sgi. DOng thai c6 mau tdi nén thuong
dugc goi 1a dich den. Dich den c6 ndng d6 cac chat hitu co vao khoang 25 —
35%, ty 1¢ gitra chat hitu co va vo co vao khoang 7/3.

* Thanh phan hitu co chu yéu cua dich den 1a lignin, dugc hoda tan vao
dich kiém (30 - 35% khdi lugng chat khé), ngoai ra 1a nhitng san pham phan hay
hydrat cacbon, axit hitu co. Thanh phan v6 co bao gdm nhitng hda chét nau, mot
phan nho 1a NaOH, Na,S tu do, Na,SO4, Na,COj3, con phan nhiéu 1a NaSO, lién
két Vi cac chat hitu co trong kiém, & cac nha may 16n dong thai nay duoc xu Iy
dé thu hoi tai sinh st dung lai kiém bang phwong phép c6 dic — d6t chay cac
chat hiru co — xtt hoa. Di véi cac nha may nho thuong khong cd hé thong thu
hoi dich den nén dong thai nay duoc thai thang cling vai cac dong thai khéc cua
nha may gy tac dong Xau tdi moi truong.

1.3.2. Hién trang vé khi thdi

Mot trong nhitng van dé vé phat thai khi ddng chu y & nha may san xuat
gidy 1a mui. Qua trinh nau tao ra khi H,S c6 mui rat khd chiu, methyl
mercaptant, dimethyl sulphide va dimethyl-disulphide. Cac hgp chat nay con
thuong duoc goi 14 téng luong luu huynh dang khir (TRS). Cac hop chat nay
duoc thoét ra tir qua trinh nau, khi phong bot. Cac hgp chat mui phéat sinh khac
c6 ti 1é twong ddi nho hon so véi TRS va co chira hydrocarbons.

Mot ngudn 6 nhiém khong khi khac 1a do qué trinh tay trang bot gidy. Tai
day, clo phan tir bi ro ri theo lugng nho trong ca qua trinh tay. Tuy nong do 6
nhiém khong cao nhung loai phat thai nay lai cuc ky doc hai.

Trong qué trinh thu héi hoa chat, mot luong SO, nong d6 cao ciing bi
thoat ra ngoai. Cac oxit luu huynh dugc sinh ra tir cac nhién liéu co chaa sulphur
(nhu than d4, dau FO,...) dugc st dung cho ndi hoi dé tao hoi nudc. Phét thai
bui ciing dugc quan sat thay tai mot sé 10 hoi dot than khi khéng c6 du cac thiét
bi kiém soét bui (cyclon, tdi loc, ESP,...) Mot lugng nho bui ciing duoc thoat ra
khi cat manh gd. Bén canh nhitng loai phat thai nay con cd rat nhiéu loai phét
thai tire thoi khac tir qua trinh san xuat.

Ngoai ra, chét thai khi sinh ra do viéc @6t chay nhién liéu (than, dau) & bo
phan dong luc va & bo phan 16 thu hdi hda chét va hoat dong giao théng van tai
trong nha may. Khi thai bao gom CO,, SO,, bui, NO...
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1.3.3. Hién trang vé chit thdi rin
Chét thai ran sinh ra ¢ tit ca cac cong doan trong qua trinh san xuat bot va
gidy:
* MUn, vo cdy, phé liéu trong qua trinh so ché chiém 10% nguyén liéu thd.
* Can, tro, xi than: xi than duoc thai ra & cac bo phan dong luc caa nha may,
mot diéu luu ¥ 1a trong xi than chta cac kim loai nang nhu Pb, Zn, Cd, As va
mét phan than khéng chay hét, than lot ghi, phan than nay c6 thé tan dung lai
duorc.
* Xo soi: luong xo sgi tir cac phan xuwdng Nau, rira, sang tay thai ra. Luong
x0 soi ndy néu khong dugc thu hoi s& lam ting ham luwong cac chat hitu co
trong dong thai va ton that nguyén liéu.
* BOn voi: ¢ c4c nha may san xuat bot tai phan xuong thu hdi hoa chat s&
sinh ra mét luong bun voi.
* Céc loai phé thai khéac: gidy vun, nhua, bang dinh 13n trong nguyén liéu
gidy 1. Can bun cua cac qua trinh xa 1y nude, bun cin ¢ phan xuong xir ly
hoa chat xdt, clo.

Ngudn chinh cta bin 1a can cia bé ling, va can tir tang 1am kho caa tram
xt Iy nudce thai. Bén canh dé, doi khi con ¢6 can dau thai tir thiing chaa dau dot.
Luong thai ran caa cac céng doan/hoat dong khac nhau phu thudc vao rat nhiéu
yéu té nhu quy mé hoat dong, thanh phan nguyén liéu tho, ...va rat kho woc tinh.
1.4. Tac ddng ciia chat thai nganh gidy dén mdi truomg va sirc khée con
nguoi [7]

1.4.1. Nwoc thdi

Trong cac co s& cdng nghiép gidy va bot gidy, nudc thai thuong c6 do pH
trung binh 9 — 11, chi sé nhu cau oxy sinh héa (BOD), nhu cau oxy hoa hoc
(COD) cao, c6 thé 1én dén 700mg/l va 2500mg/l. Ham lugng chat ran lo lung
cao gap nhiéu lan gidi han cho phép. Bic biét nudc co chaa ca kim loai nang,
lignin (dich den), pham mau, xUt, cac chat da vong thom Clo héa 1a nhiing hop
chat c6 doc tinh sinh thai cao va ¢ nguy co gdy ung thu, rat kho phan hay trong
moi trudng. Tat ca cac chat nay déu doc hai d6i vai sicc khoe con ngudi, sinh vat

va moi truong.
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Ngoai ra, trong cdng nghiép xeo gidy, dé tao nén mot san pham dic tha
hoac nhitng tinh ning dic thi san pham, nguoi ta con st dung nhiéu hda chét va
chat xtc tac. Nhiing chat nay néu khong duoc thu hdi hoic xir Iy ma xa thang ra
séng ngoi thi van dé& 6 nhidm 1a khong tranh khoi, 1am mat can bang sinh thai
trong moi truong nudc.

1.4.2. Bui

Bui giy ra céc kich thich co hoc d6i voi phdi va gay kho thé ciing nhu céc
bénh duong hd hap. Cac mudi khéi sinh ra trong qué trinh dot nhién liéu c6 thé
chtra cac hop chat cacbon da vong (nhu 3,4 — benzpyrene) c6 doc tinh cao va co
thé dan dén ung thu.

1.4.3. Hoi khi Clo

Phét sinh chu yéu tir khau tay trang bot gidy. Ngudn Clo duoc sir dung
trong khau tay trang bot giay la Ca(OCl), véi ham luong khi sir dung dung dich
1a 25 — 30 g/l. Khi Clo 1a loai khi d0C, tysng cnay = - 101°C, i = - 34,1°C. Khi tiép
xuc véi khi Clo anh hudng truc tiép dén mat, duong hd hap va cd thé gay to
vong khi phai tiép xtc véi khi Clo & ham lwgng cao. Ngoai ra, qué trinh tay
tring bot gidy bang Chlorine cd thé tao ra cac san pham phu I cac hop chat hitu
co dan xuat Clo c6 do bén vimg va doc tinh cao. Hién nay, tai cac nuéc tién tién
da thyc hién timg budc ngung sir dung Chlorine nhu chét tay trang va dac biét 1a
cac san pham dung Chlorine dé tay trang khong duoc nhap khau.

1.4.4. Monoxit cacbon va dioxit cacbon
Céc khi nay sinh ra trong qua trinh d6t nhién ligu.
< CO ¢6 doc tinh cao, do ching tao méi lién két bén viing véi hemoglobin
trong mau va lam giam kha nang van chuyén oxi cia mau tdi cac co quan
trong co thé ngudi.
< CO, gay khé the va anh huéng dén hé hd hap do ching s& chiém linh

trong budng oxi trong phoi. Boc tinh cia CO, nhu sau: ham lugng CO, 50

000 ppm gay kho tho, dau dau; con 100 000 ppm gay ndn 6i, bat tinh.

Ham lugng CO, cho phép la 0,1%.

1.4.5. Tiéng on va dp rung

Do hoat dong caa cac may nghién, sang va cac dong co dién...tiéng on va
d6 rung thuong gay anh huong truc tiép dén hé thinh giac cua con nguoi, 1am
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giam thinh luc caa nguoi lao dong, hiéu suat lao dong va phan xa cta cong nhan
cling nhu tao ra cac vét chai va cac vét niit né trén da. Tac dong cua tiéng on co
thé dién ta qua phan xa caa hé than kinh hoic gay tré ngai dén hoat dong cua hé
than kinh thuc vat, kha nang dinh huéng, gilr thing bang va qua d6 anh hudng
dén nang suat lao dong. Néu tiéng 6n c6 cudong d6 qua I6n cd thé gay thuong
tich. Tiéu chuan qui dinh cho muc tiéng 6n tai cac co sé san xuat 1a 75 dB
(TCVN 5949 — 1998).

1.4.6. Cdc nguon nhigt duw

Cac bo phan san xuat c6 lién quan dén ngudn nhiét du bao gdm ndi hoi,
tai C4c may xeo gidy...Khi phai lam viéc trong diéu kién nhiét do cao thi tai
nhiét d6i vai truc tiép san xuat tang dang ké do nhiét du lam cho qu4 trinh trao
d6i chat trong co thé cdng nhan san sinh ra nhiéu nhiét sinh hoc hon. Khi kha
nang sinh hoc cua co thé nguoi truc tiép san xuat khong du dé trung hoa cac
nhiét du thi s& gay 1én trang thai mét moi, 1am ting kha ning gy chan thuong
va c0 thé xuat hién dau hiéu 1am sang cua bénh do nhiét cao. Khi phai lam viéc
thoi gian dai trong diéu kién nhiét do cao sé gay rdi loan cac hoat dong sinh ly
cta co thé va gay anh huong truc tiép dén hé than kinh trung wong. Néu qua
trinh nay con kéo dai cd thé dan dén bénh dau dau kinh nién.

1.4.7. Ché dp chiéu sang

Gay anh huong dén thi luc va sic khoe ciia nguoi lao dong, lién quan dén
chat lugng va ning suat ngudi lao dong. Do cudng d6 anh sang c6 anh huong
truc tiép dén trang thai sinh 1y va hé than kinh caa con nguoi. Vi vay néu anh
sang khu vuc 1am viéc khdng dugc bé tri mot cach hop ly sé din dén trang thai
mét moi, moi mat va dé ciing 1a mot trong nhitng nguyén nhan gay tai nan lao
dong. Tiéu chuan chiéu sang cuc bo trong cac phan xudng san xuat 1a 130 — 300
Lux.
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Bing 1.6. Bdng ligt ké tém tit cdc chit quan trong nhit phdt tin vao

khong khi
Céc nhom chat Nguén Dang tac dong
Cac bui hat P4t nhién liéu Gay khé chiu cuc bo
Hé théng thu hoi
(nghién bot hda hoc)
Cac hop chat giam sulfur: Hé théng thu hoi MUi (acid h6a)

hydrogen sulphide, methyl (nghién bot héa hoc)
mercaptan, dimethylsulphide,
dimethyldisulphide

Sulfur dioxide P4t nhién liéu Acid hoa
Hé thong thu hoi

(nghién bot hda hoc)

Nitrogen oxides D6t nhién lidu Acid hoa

Hé thong thu hoi Phti dudng
(nghién bot hda hoc)

Cac hop chét chlor: chlorine | Phan xudng tay tring Poc hai

dioxide, chlorofom (nghién bot héa hoc)

Tinh hinh & nhiém moéi trudng ¢ Viét Nam noi riéng, ca Thé gidi noi
chung dang 1a mot trong nhitng van dé cip bach ddi voi toan nhan loai. Mai
truong séng bi & nhidm niang né, anh huang truc tiép dén chat luong cudc séng
va c6 nguy co de doa dén tinh mang cua con ngudi. Vi vy, van dé xtr Iy nudc
thai 1a nhu cau birc thiét & nudc ta. Trong d6 nganh cong nghiép san xuat gidy
cling dong gbp mot phan khong nho vao viéc gay 6 nhiém moi truong, dic biét
1a nuéc thai. Hién nay hau hét cac nha may san xuat giay déu cd hé thong xu ly
nudc thai, tuy nhién da sb cac hé théng xir Iy nudc thai déu xur Iy khong dat tiéu
chuan. Vi vay, viéc ap dung két hop céc bién phap xu 1y nudc thai dong bo sé
gilp cai thién chat luong nudce thai nganh cong nghiép giay.
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CHUONG 2.
CAC PHUONG PHAP XU LY NUOC THAI NGANH

CONG NGHIEP GIAY

2.1. Cac bién phap giam thiéu nuéc thai trong cong nghiép giay [ 3,4 ]

Giam luong nudc thai trong san xuat bot gidy va gidy cd thé dat duoc
nho cac biénphap [ 4 ]:

+ Bao quan va lam sach nguyén liéu dau bang phuong phap kho s& giam
dugc lugng nudc ria.

+ Dung sung phun tia dé rira may moc, thiét bi, san...s& giam duogc luong
nuéc dang ké so véi rira bang voi.

+ Thay d6i cdng nghé tach dich den ra khoi bot ¢ thiét bi hinh tréng thong
thuong bang ép vit tai, ép hai day hay loc chan khong dé giam thé tich dong thai.

+ B4o toan hoi va nudc, thanh that thoat hoi, chay tran nudc.

+ Phan ludng cac dong thai dé tuan hoan st dung lai cac ngudn nudc it 6
nhiém.

Trong céng doan nau thu duoc loai dich niu mau den, rat giau lignin
(loai hop chat hiru co tir thuc vat rat khd phan hay) va cac hda chat nau. Bé
giam thiéu ndng do 6 nhidm trong dich den ta c6 nhitng bién phap [ 3]:

- Tach dich den dam dic ban dau tir luéi gan bot giay va tuan hoan ding
lai & ndi ndu s& giam duoc luong kiém trong dich thai.

- Thu héi hda chat tir dich den bang cong nghé c6 dic — dot — xGt hoa sé
giam tai 6 nhiém COD t6i 85%.

Thu héi kiém tir dich den cta phuong phap nau sulfat nhu sau:

+ Co dac

+ D6t dich di co6 dac ¢ t° > 500°C dé cho chét hitu co chay hoan toan
thanh CO, va H,0, con thanh phan v6 co cta kiém den sé& tao ra can tro hoic
cin nong chay goi 1a kiém do.

+ X0t hoa kiém d6 bang dung dich kiém lodng va sita voi Ca(OH),. Sau
d6 tach bun voi, dung dich traing gdm NaOH, Na,S, Na,COs, Na,SO, duoc thu
héi va duogc tuan hoan lai cho cong doan nau.
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- C6 thé thay hoa chit tay clo bing H,0, va Os. Vi diing Cl, vira tay trang
vira tiét tring c6 thé sinh ra AOX cua clo tu do. AOX 1a hop chét halogen hitu
co ¢o nguy co gy doc tinh tich lily cho co thé ngudi va 1a chit kich thich tién
ung thu.

- Thu hdi bot gidy va xo tir cac dong nudc thai dé st dung lai nhu ngudn
nguyén liéu dau, dic biét d6i voi dong thai tir cong doan nghién va xeo gidy.
Céc phuong an c6 thé 1a lang, loc, tuyén noi. Bién phap nay co cac loi ich I3 tiét
kiém dugc nguyén liéu dau, mat khac giam duoc tai lugng chat ran tong va cht
ran lo limg trong nudc thai.

- Tranh roi vai, ton that hoa chat trong khi pha tron va st dung.

Xt Iy nude thai trong nha may gidy co thé xir ly theo ting nguon tai hozc
tap trung trong bé diéu hoa rdi xt Iy nudce thai hdn hop.

2.2. Cac phwong phap xir Iy nuéc thai trong cong nghiép giay [ 3,4 ]

Noéi chung nudc thai trong san xuat giay co 1an nhiéu xo sgi xenlulozo,
nhiéu chét ran lo lang dang bot, nhiéu chat hitu co hoa tan & dang kho va d&
phan hay sinh hoc, c4c hda chat dung dé tay va hop chat hitu co ctia ching.

Céc phuong phap xtr Iy nudc thai gidy bao géom ling, keo tu va sinh hoc.
2.2.1. Phwong phdp ling [ 4]

Phuong phép lang dung dé tach cac chat ran dang bot hay xo soi, trudc
hét dbi vai dong thai tir cong doan nghién va xeo gidy. Vi muc dich thu hoi lai
x0 soi, bot gidy thi thuong dung thiét bi lang hinh phéu. Trong qua trinh ling
can phai tinh toan thoi gian luu thich hop Vi véi thoi gian luu dai dé c6 hién
tuong phan hay yém khi, khi bun ling khong duogc iy ra thudong xuyén. Pé
nuéc thai loai nay lang dugc tot va tao diéu kién cac hat lién két voi nhau tao
thanh bong cin dé& lang, nguoi ta thuong tinh toén vaéi tai trong bé mat tir 1 dén 2
m*/m?.h. Bé giam thoi gian luu trong bé ling, nang cao hiéu suat ling ngudi ta
c6 thé thoi khi nén (4p suat 4 dén 6 bar) vao bé lang. Loai bé ling — tuyén noi
nay thudng c6 tai trong bé mat 5 ¢én 10 m*/m?.h.

2.2.2. Phwong phdp dong keo tu héa hoc [ 3 |

Trong nguén nudc, mot phan cac hat thuong ton tai & dang cac hat keo
min phan tan, kich thuéc caa hat thuong dao dong trong khoang 0,1 dén 10 um.
Cac hat nay khong noi ciing khong lang, va do d6 twong ddi kho tach loai. Vi
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kich thuéc hat nho, ty sb dién tich bé mat va thé tich cua ching rat 16n nén hién
tuong hda hoc bé mit tré nén rat quan trong. Theo nguyén tic, cac hat nho trong
nude c¢6 khuynh hudng keo tu do luc hat VanderWaals gitra cac hat. Luc nay co
thé dan dén sy dinh két gitta cac hat ngay khi khoang cach giita ching da nho
nho va cham. Sy va cham xay ra do chuyén dong Brown va do tac dong cua Su
Xao tron. Tuy nhién, trong treong hop phan tan keo, cac hat duy tri trang thai
phan tan nho luc day tinh dién vi bé mit cac hat mang tich dién, c6 thé 1a dién
tich &m hozc dién tich dwong nho sy hap thu ¢ chon loc céc ion trong dung dich
hoac sy ion hda cac nhom hoat hoa. Trang thai lo ling cua cac hat keo dugc bén
hoa nho lyc day tinh dién. Do d6, dé pha tinh bén ciia hat keo can trung hoa dién
tich bé mat cua ching, qua trinh nay duoc goi 1a qua trinh keo tu. Cac hat keo da
bi trung hoa dién tich co thé lién két vai nhiing hat keo khéc tao thanh bong can
c6 kich thudc 16n hon, ning hon va ling xuéng, qua trinh nay dugc goi 1a qua
trinh tao bong. Qué trinh thay phan céc chét keo tu va tao thanh bong can xay ra
theo cac giai doan sau:

Me®* + HOH = Me(OH)*" + H*

Me(OH)* + HOH = Me(OH)" + H*

Me(OH)* + HOH = Me(OH); + H'

Me®* + HOH = Me(OH); + 3H*
Nhitng chét keo tu thudng ding nhat 12 cac mudi sit va muéi nhom nhu:
o Aly(SO,)s Aly(S0O,)518H,0, NaAlO, Al,(OH)sCl, Kal(SO,),.12H,0,
NH,AI(SO,),.12H,0
o FeCly, Fey(SO,)3.2H,0, Fex(S0,)s.3H,0, Fex(S04)s. 7H,0
a, Mudi Nhém
Trong cac loai phén nhém, Aly(SO,); duoc ding rong rai nhat do cé tinh
hoa tan tot trong nudc, chi phi thap va hoat dong c6 hiéu qua tron khoang pH =
5,0 —7,5. Qua trinh dién ly va thuy phan Al,(SO,); Xay ra nhu sau:
Al +H,0 = AIOH*  +H"
AIOH*  +H,0 = Al(OH)," +H*
AI(OH)," + H,0 = AI(OH); | + H*
Al(OH); +H,0 = AI(OH), +H*
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Ngoai ra, Al,(SO,); c6 thé tac dung voi Ca(HCOs), trong nuéc theo
phuong trinh phan tng sau:
Al,(SO,)s + 3Ca(HCO3), = AI(OH)s| + 3CaSO, + 6CO,1
Trong phan [6n cac trudng hop, nguoi ta st dung hdn hop NaAlO, va
Al;(SO,)3 theo ty 1€ (10:1) — (20:1). Phan tng Xay ra nhu sau:
6NaAIO, + Aly(SOL)s + 12H,0 = 8AI(OH)s + 2Na,SO,
Viéc sir dung hdn hop mudi trén cho phép mé rong khoang pH téi wu cua
moi truong cling nhu tang hiéu qua qué trinh keo tu tao bong.
b, Mubi Sit
Cac mudi sat dugc st dung 1am chét keo tu ¢ nhiéu wu diém hon so véi
cac mudi nhém do:
e Tac dung tét hon ¢ nhiét do thap
e CO khoang gia tri pH ti uu ctia mdi truong rong hon
e Do bén lén
e C6 thé kha mui H,S
Tuy nhién, cac mudi sat ciing c6 nhuoc diém Ia tao thanh phirc hoa tan co
mau do phan ung caa ion sat voi cac hop chat hitu co. Qua trinh keo tu sir dung
mudi sit xay ra do cac phan ung sau:
FeCls + 3H,0 — Fe(OH)s) + HCI
Fe,(SO.)s + 6H,0 — Fe(OH)s| + 3H,S0,
Trong diéu kién kiém hoa:
2FeCl, + 3Ca(OH), — Fe(OH)s] + 3CaCl,
FeSO, + 3Ca(OH), — 2Fe(OH)s| + 3CaSO,
¢, Chét tro keo tu
Pé tang hiéu qua qua trinh keo tu tao bong, ngudi ta thuong st dung cac
chat tro keo tu (flucculant). Viéc str dung chat tro keo tu cho phép giam liéu
luong chat keo tu, giam thoi gian qua trinh keo tu va ting téc d6 lang cua cac
bong keo. Cac chat tro keo ty ngudn gdc thién nhién thuong dung la tinh bét,
dextrin (C¢H100s),, Cac ete, cellulose, dioxit silic hoat tinh (xSiO,.yH,0).
Cac chat tro keo tu tong hop thuong ding la polyacrylamit
(CH,CHCONHy,),. Tuy thudc vao cac nhoém ion khi phan ly ma céc chat tro
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dong tu co dién tich &m hodc duong nhu polyacrylic acid (CH,CHCOOQO), hoac
polydiallydimetyl-amon.
2.2.3. Phwong phap sinh hoc

Xt Iy sinh hoc dung dé xtr Iy cac hop chat hitu co ¢ dang tan. Nuéc thai
cua cdng nghiép gidy va bot gidy cd tai luong 6 nhidm chat hitu co cao, dic biét
c6 chtra ham lugng cac hop chat lignin cao ¢ dong thai cua xi nghiép. Cac hop
chat caa lignin 1a nhiing chat khdng c6 kha nang phan hay hiéu khi va phan hay
yém khi rat cham. Do d6 trudc khi dua nudc thai vao xt Iy sinh hoc thi dich den
cuia qua trinh san xuét bot gidy can dugc xtr Iy cuc bo dé tach lignin.[ 4 ]

Trong nuéc thai cta san xuat gidy va bot gidy co6 ham lugng cac hop chat
cachbonhydrat cao, 1a nhiing chat d& phan hay sinh hoc nhung lai thiéu nito va
photpho 1a nhiing chat dinh dudng can thiét cho vi sinh vat phéat trién. Do d6
trong qua trinh xir Iy nudc thai bang phuong phap sinh hoc can bd sung cac chat
dinh dudng, dam bao ti 1¢ cho qué trinh hiéu khi BODs : N : P =100 : 5 : 1; ddi
véi qué trinh yém khi BODs : N: P =100:3:0,5.

Pic tinh nudc thai nganh gidy thuong co ty 16 BODs: COD < 0,55 va
ham lugng COD cao (> 1000 mg/I) nén trong xt Iy thuong két hop giira phuong
phap yém khi va hiéu khi.

Qua trinh phan hay cac chat hiru co nhd vi sinh vat goi 12 qua trinh oxy
hoéa sinh héa. Dé thuc hién qué trinh ndy, cac chat hitu co hoa tan, ca chat keo va
cac chat phan tan nho trong nudce thai can di chuyén vao bén trong té bao vi sinh
vat theo ba giai doan chinh nhu sau [ 3 |:

e Chuyén cac chat 6 nhidm tir pha long t&i bé mit té bao vi sinh vat

e Khuéch tan tir bé mat té bao qua mang ban thdm do sy chénh léch

nong do bén trong va bén ngoai té bao

e Chuyén hda cac chat trong té bao vi sinh vat, san sinh nang luong va

téng hop té bao Mai

Téc do qué trinh oxy hoa sinh hda phu thudc vao nong @6 chat hitu co,
ham lugng cac tap chat va mtc d6 6n dinh cua luu luong nudce thai vao hé théng
xt ly. O mdi diéu kién xir Iy nhat dinh, cac yéu té chinh anh huong dén toc do
phan ng sinh hda 1a ché d6 thuy dong, ham luong oxy trong nudc thai, nhiét
d6, pH, dinh dudng va nguyén té vi luong.
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a, Bé xur ly hiéu khi

Qua trinh xir 1y sinh hoc hiéu khi nuéc thai gdm ba giai doan sau:

- Oxy hda céc chat hitu co:
C,H,0, + 0, —2™,  CO, + H,0 + AH

- Tong hop té bao méi:
CiH,0, + NH; + 0, =2, T¢é bao vi khuan + CO, + H,0 + CsH;NO, -
AH

- Phéan huy noi bao:

CsH/NO, +50, —E™,  5CO, + 2H,0 + NH3 + AH

Cac qua trinh xu ly sinh hoc bang phuong phap hiéu khi c6 thé xay ra &
diéu kién tu nhién hodc nhan tao. Trong cac cong trinh xt Iy nhan tao, ngudi ta
tao diéu Kién toi wu cho qua trinh oxy hoa sinh hoa nén qua trinh xu Iy ¢6 téc do
va hiéu suat cao hon rat nhiéu. Ty theo trang thai ton tai caa vi sinh vat, qua
trinh xt Iy sinh hoc hiéu khi nhan tao c6 thé chia thanh:

- Xt ly sinh hoc hiéu khi véi vi sinh vat sinh treéng dang lo ling cha yéu
duoc sir dung dé khar chét hitu co chira carbon nhu qua trinh bun hoat tinh, hd
lam thoang, bé phan tng hoat dong gian doan, qua trinh 1én men phan hay hiéu
khi. Trong sb nhitng qué trinh nay, qua trinh bun hoat tinh 1a qua trinh pho bién
nhat.

- Xt ly sinh hoc hiéu khi véi vi sinh vat sinh truéng dang dinh bam nhu
qué trinh bun hoat tinh dinh bam, bé loc nhé giot, bé loc cao tai, dia sinh hoc, bé
phan ung nitrate hoa vai mang cb dinh.

Xt Iy BOD ¢6 trong ngudn nude, qua trinh ndy 14 qua trinh sinh trudng
hiéu khi, chuyén hoa cac hop chét hitu co tan c6 trong ngudn nudc thanh bin
hoat tinh ton tai & dang pha ran.

Qua trinh xtr ly nay gém 2 giai doan:

+ Dung vi sinh vat hiéu khi két hop véi oxy dé chuyén hoa cac hop chat
hitu co tan c6 trong nuéc thanh té bao vi sinh vat méi (sinh téng hop té bao).
Qua trinh dugc mo ta chi tiét bang phuong trinh sau:

Ci1gH10gN + 0,74NH; + 8,80, — 1,74CsH;NO, + 9,3CO,' + 4,52H,0 [

121]

+ Dung oxy trong khong khi dé oxy hoa cac hop chét hitu c6 tan c6 trong
ngudn nude dé chuyén hoa thanh cac hop chét khi (cha yéu 1a CO,) va cac thanh
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phan khac. Ngoai ra luong oxy du con duge dung dé chuyén hoa cac hop chat
chta nito (cha yéu 1a NH,") thanh NO,” va NO;". Qua trinh dugc mé ta chi tiét
bang phuong trinh sau:

C15H1509N + 19,50, — 18CO," + 9H,0 + H" + NO; [ 12]

Qué trinh x&r 1y ndy chu yéu st dung cac chang vi sinh vat nhu: ching
VSV Nitrosomonas, Nitrobacter.
b, Bé xtr Iy yém khi

Thiét bi xu ly sinh hoc yém khi cé thé 1a hd yém khi (anaerobic lagoon)
hay cac loai thiét bi yém khi cao tbc nhu UASB.

Qua trinh phan huy ki khi cac chét hiru co 1a qua trinh sinh héa phuc tap
tao ra hang trim san pham trung gian va phan ung trung gian. Tuy nhién,
phuong trinh phan tng sinh héa trong diéu kién ki khi c6 thé biéu dién don gian

nhu sau:

Vi sinh vat

Chathituco =~ "~~~ >  CH,+ CO,+ H, + NH; + H,S + té bao
moi

Mot cach tong quat, qua trinh phan huay ki khi xay ra theo bon giai doan:
- Giai doan 1: Thay phan, cat mach cac hop chat cao phan tu
- Giai doan 2: Acid hoa
- Giai doan 3: Acetate hoa
- Giai doan 4: Methane hoa
* Quid trinh tiép xuc ki khi (Anaerobic Contact Process)

Mot s6 loai nudce thai co ham lugng chat hiru co cao c6 thé xu Iy rat hiéu
qua bang qua trinh tiép xtc ki khi. Quéa trinh phan hay xay ra trong bé kin véi
bun tuan hoan. HAn hop bun va nudc thai trong bé dugce khudy tron tuan hoan.
Sau khi phan hay, hdn hop duoc dua sang bé ling hoic bé tuyén nbi dé tach
riéng bun va nudc. Bun duoc tuan hoan tro lai bé ki khi. Luong bun du thai bo
thuong rat it do téc do sinh trudng cua vi sinh vt kha cham.

* UASB (Upflow Anaerobic Sludge Blanket)

Pay 1a mot trong nhitng qua trinh ki khi dwoc ang dung rong réi nhat trén
thé gisi do hai dic diém chinh sau:

- Ca ba qué trinh phan huy — lang bun — tach khi duoc lap dat trong cling
mot cong trinh
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- Tao thanh cac loai bun hat c6 mat do vi sinh vat rat cao va téc do lang
vuot Xa so Vi bun hoat tinh hiéu khi dang lo ltng

Bén canh d6, qua trinh x1r ly sinh hoc ki khi sir dung UASB con c6 nhiing
ru diém so véi quéa trinh bun hoat tinh hiéu khi nhu:

- It tiéu ton nang luong van hanh

- ft bun du, nén giam chi phi xi ly bun

- Bun sinh ra dé tach nudc

- Nhu cau dinh dudng thap nén giam duoc chi phi bd sung dinh dudng

- C6 kha ning thu hoéi nang luong tir khi methane

- C6 kha ning hoat dong theo mia vi bun ki khi c6 thé hdi phuc va hoat
dong duoc sau mot thoi gian ngung khong nap ligu.

2.3. Xir Iy nwére thai ciia cdong doan san xuit bot giay [ 3 ]

Trong qué trinh nau bot gidy bang phuong phap CTMP ¢6 mét luong
COD trong dich niu. Sau khi d4 thu hdi hda chat, dich den (dich thai dic va dich
ngung tu) ndy can phai xu Iy hda Iy bang keo tu két lang sau d6 thuc hién bang
xt 1y sinh hoc: metan hda (ki khi) va bang bun hoat tinh (hiéu khi). Nuégc thai
sau khi xtr Iy bang ki khi, c6 thé tron 1an véi nuée thai khac (cha yéu caa nha
may gidy) dé xu ly hiéu khi. Quy trinh cdng nghé nay (hinh 2.1) cho phép giam
tr 90 — 98% BOD; va tir 80 — 90% COD.
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Chat thai dac  —— Métan hoa

Chét ngung tu |
|
| \
| Het Ling | | Trung Lam Bun
Chat , : .
vang I hoa lanh hoat
- > '
| loali tinh
Nudc ri
. bé
thai Lo | |
1 |
s_ ...................... By = == I
i Co dac du trir
= .
bin - Khtr nudce cua
bun

Hinh 2.1. So' @6 tong quat xir Iy nuwée thii bt gidy
CTMP: phuong phép hoa nhiét co
* Xir Iy nwéc thai tir cdng doan san xuat giay bao TMP
Trong cac nha may hién dai c6 trang bi chu trinh tuan hoan noi bo, néu
cac chat thai duoc tap hop dua dén day chuyén xt Iy (hinh 2.2).

Nudc thai

Két taa Lam Trung Matan
TMP,
Taymucnha | | ling Jlanh | | hoa | | hoa
may giay
Bun hoat Nud
R , | ude ra
tinh

Hinh 2.2. So' dd xir Iy nwéc thai bot gidy bao véi TMP

TMP: phuong phép nghién co nhiét
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2.4. Xir Iy nwée thai ciia nha may san xuat giay va cactong [ 3 ]

Can nghién ciru ki su khac nhau gitra san xuat gidy va cactong. Can phai
biét rd tit ca cac tham sb gan lién véi nguyén liéu st dung, cac chat bd sung,
loai gidy hay cactong dwoc san xuét, thiét bi thu hoi hién co...

Dé don gian ta chia thanh hai loai san xuat chinh:

* Nha may san xuit giay lwen song, cactong tir gidy cii.

Sau khi da tuan hoan lai toan bo, chét rin huyén phu duoc thu héi, nudc
thai ra van con dam dic chét hitu co (COD > 2000 mg/l). Hinh 2.3 gidi thiéu
mét so dd Xt Iy twong @ng.

.| Hot Trung TURB BUN
Nudc A
: vang, hoa co -OCIR Métan hoat
théll_> ) ; T r
Bé thé CULA ||| héa | ; | tinh
chung i !
dém dong -TOR | [
I : |
: | | :
Tuan hoan buin san xuat <——- - T } ' | Nuéce
| —>
! ra
|

Tuan hoan timg phan |
nudc da lang Lam dic bun Khtr nuéc

trong san xuat

v

Hinh 2.3. So' d0 xir Iy nwéc thai ciia nha may gidy cii tir nguyén liéu gidy cii

Hé thdng can mot bé didu hoa. Xu ly hoa ly bang dong tu- két bong
TURBOCIRCULATOR bang cach phun nhdm sulfat va chat da dién li vao bé
nudc thai va co thé loai bé dugc 95 — 99% chat ran huyén phl. Co thé thay
Turbocirculator bang may tuyén noi Sediflotazur.

Xt ly ki khi (metan hoa) giam dugc 60 — 90% COD cua tai khi vao bé
phan ung ki khi, thay ddi tir 6 — 40 kgCOD/m?’.ngay. Metan duoc thu lai cho
phép ding 1am chat dét thay thé noi hoi.
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Nudc thai sau khi xt Iy ki khi chua dat tiéu chuan thai vao ngudn nudc thi
phai xur Iy tiép theo bang bun hoat tinh dé giam BODs duoc khoang 90% va
COD duoc 80%.

Trong quy trinh cdng nghé, sau khi xt Iy hoa ly, tiy thanh phan cua nuéc
thd va hiéu qua xir Iy ta ¢ cac so d6 xur 1y sinh hoc khac:

- V6i ki thuat ban hoat tinh, tiép theo ¢4 hoic khdng c6 loc sinh hoc.
- C6 thé thay ki thuat ban hoat tinh biang mang sinh hoc véi cac loc sinh hoc.
Bun sinh hoc so cép duoc tuan hoan cho xt 1y.
* Nha may san xuat gidy tir bot gidy. San xuat gidy kiéu nay khdng cho phép
tuan hoan nudc va huyén phi tir tram xi Iy. Viéc tuan hoan dugc thuc hién trén
chu trinh ngan timg cong doan. Do d6 lwgng nudc can nhiéu va nong d¢6 COD
va BODs nho
hon yéu cau xir Iy ki khi. Cac so d6 xu ly c6 thé 1a khac nhau tuy thudc vao
nong do chat 6 nhiém dau vao va yéu cau lam sach.
+ Xt Iy héa Iy
NGi chung l1a can qua xir Iy hoa ly. Trong hé thong can ¢ 1 bé dém trung
gian lam dong
— tu két bdng bang cach phun nhom sulfat va polyme. O day c6 thé loai téi 85 —
95% SS. Hinh 2.4 1 so dd xi Iy hoa Iy nudc thai gidy.

Hat Bé Trung TURBOCIR Téi noi xtr
vang 1 dem hoa | CULATOR | | lysinhhoc

| A !

I - i

v o i

ot e |

Nudc vao l Bun sinh hoc du

Lamdic | | Loaibo
bun nudc

Hinh 2.4. So' d6 xir Iy héa Iy nuée thai cong nghiép gidy
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+ Xt ly sinh hoc
Tuy thudc vao ndng do BODs cia nude da xir Iy so bo va hiéu suat mong
muén cudi cing, nguoi ta du kién nhiéu so d6 xur 1y sinh hoc nhu hinh 2.5.

1 Lép Hiéu suit phan hay (HS) BOD: 60 — 75%
vi khuan
2 HS BODs 90 — 98%
Bun
Nudc ra khoi hoat tinh
TURBOCIR- | 3 HS BODs 60 — 70%
BIOFOR
CULATOR BN
4 Lop hoic hoat tinh

Hinh 2.5. Cac so d6 c6 kha ning xir 1y sinh hoc nwéc thai cong nghiép gidy

Bun sinh hoc du di loai bé nudc dugc tron véi bun ban dau dua vao hé
théng xir 1y. Theo so d6 (2) thuong hay dwoc dung nhat, ca trong truong hop
BODs > 300 mg/l. Hiéu suat xir Iy ¢ thé dat duoc 90 — 98% BODs va 85 — 95%
COD. Ham luong chat ran lo lang con lai trong nude da xu ly tir 5 — 20 mg/l.

So dd (1) va (3) duoc &p dung trong mot sé trudng hop dic biét
So do (1): hiéu qua loai bo BODs nhé hon 70%

So d6 (3): dung xir Iy nudc thé c6 BODs nho hon 100 — 150 mg/l va hiéu
qua xtr ly chi dat ti 60 — 70% hoac nho hon.

Ngoai ra so do (3) c6 thé dung dé xur ly két thiic so d6 (2) hay (4) dé cho
phép thu dugc nudce da xir ly ¢ chira it hon 5 — 10 mg/l SS va BOD:s.
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+ Xt ly b6 sung: Loai b6 COD khéng c6 kha ning phan huy sinh hoc va mau.
C6 thé xir 1y dic biét nhu: hap phu trén than hoat tinh, siéu loc, ozon hda, két taa
héa hoc.

Ngoai cac phuong phap trén nudc thai gidy c6 thé xu ly bang hé sinh hoc
c¢6 duoc 1am thoang. Song, xt Iy bang hd sinh hoc khong dugc dung phd bién, vi
hiéu suat xt Iy thap, su tic nghén l16n va c6 nhitng khé khan riéng (1ap day, son

khi, swong mu, nguy co c6 mui)

Muén 1am nudc trong tt hon thi sau khi lang 2 nudc thai duoc xir Iy bo
sung gom:

- Xt 1y hoa ly: dong tu - két bong (ding véi, nhdm sulfat, polyme), tiép theo Ia
ling, tuyén ndi va loc.

- Xir Iy v&i BIOFOR (loc sinh hoc hiéu khi bang oxi)

- Xir 1y dic biét: hap phu bang than hoat tinh, siéu loc thai mau, ozon hoa dé khr
mau.

Van dé khong dat yéu cau caa nudc thai sau xu ly tai mot s nha may giay
hién nay la do nhiéu khia canh. Nguyén nhan chi yéu van la do cac doanh
nghiép Vi loi nhuan, so tén kém do dau tu hé thong xir Iy nude thai va van hanh
hé théng ma 1én 10t X4 trom...Chinh vi vay viéc dé xuat cac phuong an xir 1y
nudc thai cong nghiép gidy hiéu qua va triét dé, phi hop vé chi phi 12 van dé can
thiét hién nay.
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CHUONG 3. PE XUAT LUA CHON CONG NGHE XU LY
NUOC THAI SAN XUAT GIAY

3.1. Co s& lwra chon cong nghé xir Iy nwée thai san xuat gidy [ 8 ]

Viéc lua chon so d6 cong nghé cua tram xir Iy nude thai dya vao cac yéu

t6 co ban sau:

- CO6 kha nang xtr Iy duoc da dang nguén gay 6 nhiém hitu co

- Hiéu qua xir Iy cao, chat lugng nude dau ra phai dam bao va on dinh

- bam bao tinh lién tuc

- Van hanh, bao tri va bao dudng dinh ky don gian

- Thiét bi thay thé san c6 va pho bién trén thi truong

- Hiéu qua kinh té (chi phi dau tu va van hanh hop ly)

- Phl hop vai kién triic canh quan tong thé cua toan khu vuc

- PhU hop voéi diéu kién dia hinh, dia chat thiy van cua khu vuc

- Kiéu dang cong nghiép phu hop vai quy hoach trung cua toan bo du an
3.2. Céc thong so thiét ké va yéu cau xir ly

3.2.1. Pdc trung nwéc thdi ciia co sé luwa chon thiét ké

Trong qué trinh tinh toan thiét ké, dé tai lva chon nha may san xuét gidy
A véi céac théng so 6 nhiém dic trung nam trong khoang dao dong chung cua
cac co s san xuat giay. Céc thong s6 dic trung ctiia nha may gidy A duogc chi ra
nhu sau:

Bing 3.1. Cdc thong sé ddu vao ciia nwéc thai nha mdy sin xudt gidy A

, ‘ QCVN
Thoéng so Pau vao 40 : 2011/BTNMT
(loai B)
pH 10 55-9
BODs tong (mg/1) 700 <50
COD (mg/l) 2000 < 150
SS (mgl) 180 <100
P mau (Pt — Co) 1985 <150
Tong N (mg/l) 50 <40
Tong P (mg/l) 12 <6
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3.2.2. Yéu cau xir Iy
Phuong 4n céng nghé xtr ly nude thai dam bao cac yéu cau co ban sau:

- Xu ly hoan toan céc chit 6 nhiém va mac do lam sach dat yéu cAu thai
nuéc vao ngudn tiép nhan theo quy dinh hién hanh (theo QCVN
40:2011/BTNMT - c6t B).

- Cong nghé cho hiéu sudt lam sach cao, c¢6 kha ning kiém soat trudc
nhitng bién dong vé luu luong va ndng do chit ban cua nudc thai.

- So v6i céc bién phap ciing nhém, twong duong vé hiéu qua xur 1y, cac bién
phap trong phuong an dé xuat ¢6 chi phi dau tu x4y lap va van hanh ¢ murc hop
ly.

3.3. Cac phwong an cong nghé dé xuat xir Iy nuwde thai san xuit gidy

Vén dé xu 1y nuéc thai san xuat gidy ludn 1a van dé dugc céc chu nha
may, Xi nghiép quan tdm. Vi vay cac phuong an cong nghé dé xuat ra phai dam
bao cac yéu td sau: nudc thai sau xir 1y dat tiéu chuan, chi phi dau tu xay lap va
van hanh & mac hop ly.
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3.3.1. Phwong dan 1

[ron hoa chéj_l

Nudc
thal | gong Bé didu B& phan Bé keo tu Léang
—> ., > . > , > > ,
chan rac hoa ung dang
Loc
Biofor
May nen khi - l
B¢ hieu
.................... > B
Clo khi
Nguon l l
P Khir Loc &p Chat x(c Bé oxi
tiep < tring | luc | tac | hoa bac
nhan
Méy phét dzuone- -----------

Hinh 3.1. So' @6 cong nghé theo phwong an 1

a. Thuyét minh qui trinh cdng nghé

Nudc thai sau san xuat dugc dua qua song chin rac gitr lai cac tap chat

thd. Sau dé nudéc tiép tuc dugce dua sang bé diéu hoda nham diéu hoa luu luong
va ndng d6. Nudéc thai tiép tuc dugc dua qua bé phan tng (c6 tron hda chat) dé
hinh thanh bong cin va dua sang bé keo tu. Sau d6 dwa nudc sang bé ling 1 va
tiép tuc dua sang bé loc biofor (ky khi- qua trinh vi sinh dinh bam) nham lam
giam luong BOD, khdng gay qué tai trong bé hiéu khi. Tai bé hiéu khi c6 hé
thong thoi khi cung cip oxi cho bé dé hiéu qua cua qua trinh xay ra hoan toan.
Nudc tiép tuc qua bé oxi hda bac cao bang ozone dén thiét bi chat xic tac (may
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phat ozone) dén bé loc ap luc, sau d6 khir triing bang clo va nudc duoc Xa ra
ngudn tiép nhan.

b, Uu diém
- Qua nhiéu cong doan loc va khtr tring bang ozone nén nguén nudc dam
bao chét luong.

- Bé phan ting ¢6 16p can lo ltng c6 hiéu qua cao, cau tao don gian, khéng

can may moc co khi, khong ton chiéu cao xay dung.

- Chiém mat dién tich kha nho trong xay dung bai s6 lugng cong trinh it.
¢, Nhuroe diém

- Bé phan &ng c6 16p cin lo ling thuong khai dong cham, 16p can lo ling
duoc hinh thanh va 1am viéc c6 hiéu qua chi sau 3- 4 tuan.
- B¢ lang dung khong dap g dugc cng suat 1on trong xu ly.

- Chi phi van hanh cao do tén chi phi héa chat va ton chi phi thiét bi.
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3.3.2. Phuwong dn 2

Nudc thai qua

trinh xeo gidy > Cat
Song Bé San
chin * ling [ > phoi —
Nudc thai qua 5 5 5 .
q , Y rac cét Cat | Chon Ip
trinh san xuat —» HOtU
bot gidy l
- - - <=
. s . » BE di€U N0 | qurderenrenrennenns .
Nudc tach bun ‘ ‘ -
Chon
lap , ,
Bé tron hda chat
A 4
May ép Bé nén Bé chira Bé ling |
bin | bon | bon | v
T Thu hoi bot
Clo }éi Tuin hoan bin
! |
“| Kht tring Bélang Il | Bé Arotank
é é A A é A

Ngudn tiép

nhan May thoi khi Thoi khi
Hinh 3.2. So' 6 cong nghé theo phwong 4n 2
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a. Thuyét minh qui trinh cdng nghé

Nudc thai tir cong doan san xuét gidy dugc dua qua hd thu nham diéu
chinh pH thich hop va nuéc tir cong doan xeo gidy duoc dua qua song chin rac
nham gitt lai nhitng tap chat thd (cha yéu 1a rac) c6 trong nudc thai. Sau d6 nudc
dugc dua qua bé ling cat ling cac tap chat vo co dam bao cho cac qué trinh xur
ly sau. Cat tir bé ling dugc din dén san phoi cat dé 1am réo nude va dem di chon
lap hoac trai dudng. Nudc tiép tuc dua sang bé diéu hda nham 6n dinh luu luong
va nong do. Tir bé didu hoa, nudc duoc bom truc tiép sang bé tron hoa chat (tron
phén) nham keo tu giam luwong chat ran lo limg. Sau d6 dua nudc sang bé lang |
dé loai bo céc can sinh ra trong qua trinh tron hoa chat. O day ta thu hoi bot, con
mot phan bun dugce dua sang bé chira bun. Con nudc dua sang bé arotank (qua
trinh ban hoat tinh vi sinh vat lo lang) ¢6 qué trinh thdi khi. Sau d6 tiép tuc dugc
dua sang bé lang 11 (lang ly tam) qua khir tring (c6 théi khi) bang clo va xa ra
ngudn tiép nhan. Mot phan ban hoat tinh (sinh vat lo lung) tir bé lang 11 duoc
dan tro lai arotank dé tiép tuc tham gia qua trinh xr Iy (ban hoat tinh tuan hoan),
phan con lai (bun hoat tinh du) duoc dan dén bé chta bun réi dén bé nén va ép
bun nham 1am giam d6 am va thé tich. Sau d6 dem chon 1ap hoic dung 1am phan
bon, nuéc tach bun tir bé nén bun va céng doan ép bun s& dugc dan lai bé
arotank dé tiép tuc xu ly.

b. Uu diém
- Giam lugng hoa chat ngay ban dau (nudc dugc dua vao hd thu dé diéu
chinh pH).

- Day chuyén cong nghé nay khdng can cd bé phan tng trudc bé tron hoa
chat.

- Nudc thai sau xur 1y dat tiéu chuan loai B.
c. Nhuoc diém

- Xay dung va quan ly khé tén kém.

- Doi héi nguoi quan ly co chuyén mon cao.
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3.4. Lua chon phwong an

Dua trén wu nhuoc diém cua ca 2 phuong an trén, xét vé mat ki thuat thi
phuong 4n 1 ¢6 cau tao don gian hon, tuy nhién xét vé mat hiéu qua kinh té so
v6i phuong 4n 1 va chit lugng nuéc thai dau ra thi phuong an 2 van 1 lya chon
t6t nhat. Do phuong an 1 con ¢6 nhiéu nhuoc diém, dic biét 1a tinh ung dung
rong réi l1a khong cao. Bai vay ca hai phuong an déu c6 chi phi cao nhung

phuong an 2 wu viét va ndi tréi hon ca.
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CHUONG 4.
TiNH TOAN — THIET KE CAC CONG TRINH PON VI

% C4c chi tiéu nudc thai dau vao
- BODs =700 (mg/l)

COD = 2000 (mg/l)

SS = 180 (mg/l)

Tong N =50 (mg/l)

- Tong P =12 (mg/l)

% Luu lugng nudc thai tinh toan

Gia thiét nha may A san xuat 3ca/ngay dém.
+ Luu luong trung binh ngay dém: Qy, = 1000 m*/ngay dém
+ Luu lugng trung binh gio:

3
Q= %: %): 41,667 (mT)

+ Luu lugng trung binh giay:

3
Qu 1000 —0,011(”‘?)

Qo= 543600 24x3600

+ Luu lugng tinh theo gio 16n nhat:
3
Qr:ax: Qtsb X Kh = 0’028 (m?)

Vi K™ 1a hé sé vuot tai theo gio I6n nhit (K = 1,5 —3,5). Chon K = 2,5
(theo Bai giang Ky thugt xu ly nuéc thai — Thac sy Lam Vinh Son)
4.1. Bé tron chat kiém héa [ 6 ]
4.1.1. Muc dich
Nang pH cua nuéc tao diéu kién thuan lgi cho cac cong trinh xu 1y tiép
theo.
4.1.2. Tinh todn bé tron chit kiém héa

Dung voi dé kiém héa nuéce, dang voi sir dung la voi sita.
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v Liéu lugng voi can dung 1a:
elx(—- Kit+1) <2 20228 x (S2-15+1) x 2=4 19
Trong do:
P : ham luong phén dung dé keo tu (mg/l)
e, : trong Iwong duong lugng cua voi (mg/mgdl)
e, : trong luong duong lugng caa phen nhém (mg/mgdl)
Kq : d6 kiém nho nhat cua nguén nuée, K = 1,5 mgdl/l
C = 80% la do tinh khiét ciia voi thuong mai
v Thé tich bé pha ché voi sira:

h
_ Qp xNxP, — 41667x8x4 = 0,027 (mg)
10000x b x y 10000x5x1

Trong do:
Q! : luu lugng trung binh gio (m*/h)
n : s6 gio gitta hai lan pha voi (n = 8h)
b : néng do voi sira (b = 5%)
» + khéi luong riéng cua voi sita (1000 kg/m?®)
v Luong voi can thiét sir dung:
m = QxP, = 1000 x 4 x10° = 4 kg/ngay dém
v Luong voi thuc can ding (d6 tinh khiét 80%):

m 4
My, = —= — = 5 kg/ngay dé
th C 08 g/ngay dem

v Luogng vOi sira 5%:

My = = > =100 kg/ngay dém

0,05 0, 05

v Thé tich véi sita can dung:

Vg = oo = 100 0,1 m*ngay dém = 0,004 m*/h
» 1000

Chon 2 bom dinh luong dé bom dung dich voi sita da pha vao bé tron

thuay luc, mot bom lam viéc, mot bom nghi.
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v DPuong kinh thiét bi pha tron:

D=3\/4><V=3\/4><O,027=0’33m

T T

v Puong kinh may khuay:

d=%=0,165m

v Ning lugng can thiét cho méay khuay hoat dong:
P = G?x ux V = 200% x0,001 x0,027 = 1,08 W
Trong do:
G : gradient van téc (s*), chon G =200 s™
u : d6 nhét dong lec cua nuéc & 20°C (N.s/m?), x = 0,001N.s/m?
V : thé tich bé pha ché (m®)
Chon chiéu cao ctabé h=0,8m
Chon may khudy tuabin 4 canh nghiéng 45°, duong kinh canh khudy 0,3
m.
4.2. H6 thu nuérc ciia giai doan san xuat bt gidy [ 6 ]
4.2.1. Muc dich
Thu nudc tir nguén thai va 6n dinh pH cia ngudn nudc gilp xt ly cac
cong trinh sau dat hiéu qua tt hon.
4.2.2. Tinh toan
v Thoi gian luu: 2h
v Thé tich hé thu:

W= Q! xt= %&2: 83,334 m°

Chon chiéu cao luu nude 1a 5m
v' Tiét dién hé thu:

_ 83334 _

f= — 16,666 m?

h
— Ta chon chiéu rong hd thu 12 5m
—> Chiéu dai hé thu 1a 3,333m. Ta chon chiéu dai hé thu 1a 4m
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Trong hé thu chon 2 méy khudy tuabin canh nghiéng 45°
Puong kinh canh khuay 0,5m
v Ning lugng can cung cap:
p =G xuxW = 2007 x0,001x 83,334 = 3333,36 W = 3,33336 Kw

v Cong suit may khudy : N = = = 3’35236
n ,

=4,1667 kw

Véi 7 ¢bng suat hitu ich cua may, chon » = 80%

-1.00

7 )
* /A
/d
o
2.80

f//“ ’ M

Hinh 4.1. So' @6 h6 thu gom nwéc

4.3. Song chin rac [ 6,11 ]
4.3.1. Muc dich

Nuéc thai dan vao hé thong xu Iy nude trudge hét phai qua song chan réc.
Tai day cac thanh phan rac co kich thuéc 16n nhu: nhanh cay, gd, nhya, giay, ré
cay...dugc giit lai. Nho @6 tranh lam tic nghén va bao mon bom, duong ong
hoac kénh dan. Pay 1a budc quan trong nhim dam bao an toan va diéu kién 1am
viéc thuan lgi cho ca hé thong xt 1y nudc thai.
4.3.2. Tinh todn song chdn rdc

Chon loai song chan c6 kich thuéc khe he b = 0,016m

Tiét dién song chan hinh chix nhat c6 kich thudc: s x1=8x50mm
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Chiéu sau lép nudc ¢ song chan rac lay bang chiéu cao 16p nudc caa cong
dan nudc thai: chon hy = 0,1m

Song chan rac 1am giam tiét dién dong chay nén phai ma rong vé hai phia
mot goc 20° dé tranh hién tuong chay roi.

v S6 khe ho song chan réc:

Nz Qma g = 0028 445~ 30khe
v xbxh, 0,6x0,016x 01

Trong do:
k, = 1,05 — hé sb tinh dén mirc d6 can trg dong chay luu luong gidy
I6n nhat cia nudc thai

Vs : toc do nudc chay qua song chan rac (0,4 — 0,8 m/s); chon v = 0,6

m/s
v Chiéu rong caa song chan rac:
B.=S x(N— 1) + (bxN) = 0,008 x(30 — 1) + (0,016 x30) = 0,712 m
Trong d6: S 1a chiéu day thanh song chan = 0,008m
v/ T6n that ap luc qua song chan réc:
hs = &x "25*—5* x K
Trong do:
Vimax © VAN tc nudc thai trudge song chan tng Voi Qmax, Vimax = 0,6m/s
k: hé s6 tinh dén sy tang ton that ap luc do rac bam, k = 2+3. Chon k =
3

&: hé sb ton that ap luc cuc bd, duge xac dinh theo cong thuc:
4 4
£ =ﬂX(EJ3 xSina = 2,42><(M]3 xsin60°= 0,832
b 0,016
V6i: « : gbc nghiéng dat song chin rac, chon « = 60°
B hé sé phy thuoc hinh dang thanh dan, g= 2,42
v’ Vay.

(06)°

X

hs = 0,832 x x3 =0,046m
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O ¥

B=183 Pp=1,67 p=1,97 B=0,92

v Chiéu dai phan mé rong trudc song chan rac:

L, = B, - B, _ 0,712—0(;2= 0,703 (m)
2tan ¢ 2tan 20

Trong do:

Bs: chiéu rong caa song chan rac

By : bé rong muong dan, chon By = 0,2m

¢ : goc nghiéng chd mo rong, thuong lay ¢ = 20°

v/ Chiéu dai phan mé rong sau song chén réc:
L,=05x L, =0,5 x 0,703 = 0,351 (m)

v Chiéu dai xay dung muong dit song chan rac:
L=L;+L,+L,=0,703 +0,351 +1,5=2,554 (m)

L, : chiéu dai phan muong dat song chan rac, Ls = 1,5m

v Chiéu sau xay dung muong dit song chan rac:
H=h;+hg+h,=01+0,046 +0,5=0,646 m

h,y: 12 chiéu cao bao vé, chon hy, = 0,5m

/ A h,
$ / i
h1 < a \ hl

Bk =200 Bs=712
— | —

Hinh 4.2. So d0 song chin rac thiét ké
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4.4. Bé lang cat ngang [ 2,13 ]
4.4.1. Muc dich

Bé ling cat ngang duoc thiét ké dé loai bo cac tap chat vo co khong hoa
tan nhu cat, xoi, Xi va c&c vat liéu ran khac co van téc ling (hay trong luong
riéng) 16n hon cac chét hitu co co thé phan hay trong nudc thai.

Bé lang cat ngang duoc thiét ké sao cho van téc chuyén dong ngang cua
dong chay 13 0,15 m/s < v < 0,3 m/s va thoi gian luu nude trong bé 1a 30s + 60s
(Didu 6.3.20 TCXD 51 — 84).

4.4.2. Tinh toan
v Dién tich mat cat ngang caa bé:

Qnox _ 11, 0028

=1272 m?
U, 0,0242

Fn= Kx

v Ty sb giira chiéu dai va chiéu cao phan cong tac:

Lok Y =11x 2% —909
H u, 0,0242
Trong do:

V: van toc chuyén dong cua nudc trong bé ling cat, v = 0,2 — 0,3m/s.
Chonv =0,2m/s

H: chiéu cao cong tac cua bé lang cat 0,25m — 1m. Chon H = 0,5m
(Piéu 6.3.4— TCXD 51 — 84)

Uo: do tho thuy luc caa hat cat (mm/s). Véi diéu kién bé lang cat giir
lai cac hat cat c6 duong kinh = 0,25mm, ta c6 Uy = 24,2mm/s (theo bang 4 -
1/trang 33, “tinh todn thiét ké cac cong trinh xi Iy nwéc thai” — TS.Trinh Xuan
Lai, 2000)

K: hé sé kinh nghiém tinh dén anh huéng cua dong chay réi cuc bo
trong bé, vai bé ling cat ngang K = 1,1 (theo bdng 24 — 20 TCXD 51 — 84)

v Chiéu dai cta bé: L =9,09 xH =9,09 x0,5 = 4,545 (m)

v Chiéu rong bé lang cét:

B= - 1272 (78 (m)
L 4545

Sinh vién: Tran Thi Phwong- MT1202 47



Khoa lugn tét nghigp Nganh Ky thudt Méi trweong

v Chiéu rong mang:

3
_  Bxv Bxv [1K%]2
b= X

mx./2g * Q. 1-K
Trong do:

B=0,28m,v=0,2m/s

m: hé s6 luu luong cua cia tran phu thudc vao goc téi. Chon goc téi 6
= 45° cotge = 1, chon m = 0,352 (Bang 4 — 2, “tinh todn thiét ké cong trinh xi:
Iy nuoc thai ”, Trinh Xuén Lai)

Qminy Qmax: Iuru Tugng toi thicu va toi da di qua bé lang cat, khi d6 toc
d6 nudc chay qua bé 1a v khong doi.

K = Qun _ 41667 _
Q.. 104167

v Vay:

2z
_ 3
p=_ 028x02  [028x02 [1-04% | _ a5
0,352x,/2x981 | 0028 | 1-04

v Luong cat lang trung binh sau mdi ngay dém 1a:

_ Q, 1000

- 3/ a2
1000~ % = 1000><O,15— 0,15 (m*/ngay dém)

C

Trong d6: qo = 0,15 m*/ngay dém 1a luong cat trong 1000m® nudc thai
v Chiéu cao 16p cat trong 1 ngay dém:

H,  xt _ 015x1

= = =0,117 (m)
LxBxn 4545x0,28x1

V&i t = 1: chu ky xa cét (ngay dém)
n=1: s6 don nguyén cong tac cua bé ling cat
v Chiéu cao xay dung cua bé lang cét:
Hw=H+H.+h,=05+0,117+0,1 =0,717 (m)
Vi hy, = 0,1m 12 chiéu cao bao vé

H = 0,5m la chiéu s&u lam viéc cua bé ling
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—> 500 —

4545

280

Hinh 4.3. Miit ciit va mit bang bé ling cat ngang
4.5. San phoi cat [ 2,13 |
4.5.1. Muc dich
Lam rdo nudc trong hdn hop cét va nuéc dé dé dang van chuyén cat di
chon lap. Nudc tir san phoi cat duoc dua vé bé diéu hoa.
4.5.2. Tinh toan
Chon: chiéu dai cta san phoi cat Lg = 3m
chiéu cao cua san phoi cat H=0,03m
thoi gian phoi cat = chu ky xa cat = 1 ngay dém
thé tich cat W, = 0,15 m*/ngay dém
v Chiéu rong cua san phoi cat:

_ ¢ — 015
txHxL, 1x0,03x3

= 1,667 (m)

S

v Vay dién tich cua san phoi cat 1a: Ly x By =3 x 1,667 =5 (m®)

4.6. Bé diéu hoa[6,9]
4.6.1. Muc dich

Luu lugng va chat luong nuéc thai tir céng thu gom chay vé tram xir Iy
nuéc thai, dac biét déi véi dong thai cong nghiép va dong nudc mua thudng
xuyén dao dong theo thoi gian trong ngay. Khi hé s6 khong diéu hoa k > 1,4 thi
nén xay dung bé diéu hoa dé dam bao cho cong trinh xt ly 1am viéc on dinh va
dat duoc gid tri kinh té.

C0 hai loai bé diéu hoa: bé diéu hoa luu luong va bé diéu hoa chat luong.
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Muc dich xay dung bé diéu hoa:
- Giam bét sy dao dong caa ham luong céc chat ban trong nuéc do
qua trinh san xuét thai ra khong déu.
- Tiét kiém hoa chat dé trung hoa nudc thai.
- Giit 6n dinh luu lwong nudce di vao cac cong trinh xt ly tiép theo.
% Sau bé diéu hoa c6 khd nding gidm dwec: 5% BOD, 5% COD, 15% SS
— Ham lwong BOD, COD, SS trong nwoc thdi la:
BOD = (100% - 5%) 700 = 665 (mg/l)
COD = (100% - 5%) x2000 = 1900 (mg/l)
SS = (100% - 15%) x 180 = 153 (mg/l)
4.6.2. Tinh todn bé diéu hoa
Chon thoi gian luu nudce thai trong bé diéu hoa 1a 4 gio.
v Thé tich bé diéu hoa:
V = Q! xt= 41,667 x4 = 166,668 (m°)
v Thé tich thyc té cua bé diéu hoa:
Vin=1,2 xV =1,2 x166,668 = 200 (m")
(theo Bai giang Ky thugt xu Iy nwoc thai — Thac sy Lam Vinh Son)
Chon bé hinh chit nhat, chiéu dai bé: L = 8m, chiéu rong bé: B = 5m
v Chiéu cao bé diéu hoa:

H = V :166’668:4,166m
LxB 8x5

v Chiéu cao xay dung cua bé diéu hoa:
Hy,s =H+ Hy, =4,166 + 0,5 = 4,666 m
V&i Hpy = 0,5m 14 chiéu cao an toan
< Tinh toan h¢ théng cdp khi cho bé diéu hoa: hé thong cap khi trong bé
diéu hoa tao su x40 tron hoan toan va tranh gay mui hdi théi.

v Luu lugng khong khi can cung cap cho bé diéu hoa:
3
Quni =V x Quk = 166,668 x 0,015 x 60 = 150 (mT)

Trong do:
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Oue toc do cap khi trong bé diéu hoa, g = 0,01 — 0,015 m*/m°.phit,
chon gk = 0,015 m*/m®.phut (theo Tinh todn thiét ké cac cong
trinh xut [y nwéc thai — Trinh Xuén Lai).

Chon hé théng phan phdi khi 14 cac dia thoi khi, cac dia dit cach nhau 1m

theo chiéu rong va chiéu dai.

5000

1000

8000
Hinh 4.4. Mit cit ngang bé diéu hoa
4.7. Bé tron phén [ 6 ]
4.7.1. Muc dich

Hoa tan lugng phén tinh toan can thiét trudce khi dua luong phén nay vao
bé tron thay luc. Phén duoc dua vao bé tron phén. Dudi tac dung cua canh
khuay, phén s& tan déu trong nuéc. Dung dich phén nay s& duoc dua vao bé tron
thay lyc bang bom dinh luong.
4.7.2. Tinh toan

Ta cd thé chon phén nhém hay phén sit nhung dé dat hiéu suat cao ta nén
st dung hdn hop phén nhdm va phén sat theo ty 18 1 : 1 (FeCls : Al,(SO4); =1 :
1)
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Bang 4.1. Liéu lwgng phén nhém dé xir 1y nwée duc

Ham lwong ciin ciia nwéc nguon Liéu lwong phén nhém Aly(SO4);
(mg/l) khong chira nwéc (mg/l)
Dén 100 2535
101 - 200 30 -45
201 - 400 40 - 60
401 - 600 45-70
601 — 800 55-80
801 — 1000 60 — 90
1001 - 1400 65 -105

Dua vao ham luong cin trong nuéc ta chon luong phén can dung la
35mg/I.
v Luogng phen nhém dung trong ngay:
Minan = 1000 x 35 x 107 = 35 kg/ngay dém
— Luong phén sit dung trong ngay 1a 35 kg/ngay dém
v Lugng phen nhém [tinh theo Al(SO4);.18H,0] :
M=35 x MAon1m0 _ 35 x%: 68,16 kg/ngay dém

AIZ(SOA)3
v Luong dung dich phén nhém 10% can ding Ia:

m 68,16
M - 5818 681,6 kg/ngay dé
C% 10% ghgdy detm

Myd10% =

Trong do:
C : nong do dung dich phén (C = 10 — 15%)
v Luu luong dung dich phén nhém can dung:

6816

= Magion _ = 3InAAY =
Qphen ” 1000 0,6816 m°/ngay = 28,4 I/h

— Luu lugng dung dich phén sat can dung 1a 28,4 I/h
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v Luong nuéc can thiét dé pha phén:

nhd_HRMnZGSLG—GSJB
y 1000

VA = 0,613 m*/ngay dém

Véi » = 1000 kg/m® 13 khéi lwgng riéng cua nudc
Str dung 2 bom, hoat dong véi ché d6 1 bom chay, 1 bom nghi. Nha may
lam viéc 3 ca, mdi ca pha mot 1an nén thoi gian luu t = 8h.
v Thé tich bé tron pheén:

0,6816x8
24

V=Qxt= =0,23 (m°)

Trong do:
t: thoi gian luu (h), t=8h
Chon chiéu cao bé tron phén gap 1,5 lan duong kinh

v Ta c6 duong kinh bé:

D=3\/4><V :3\/4x0,23:0’58 (m)
15x 7 15x 7

— Chiéu cao bé&: H=1,5 x0,58 = 0,87 (m)

Dung may khuay tron co khi dé hoa tan lugng phén trén
v Pudng kinh canh khuy d = %: 0,29 (M)

v Niang lugng cho canh khuay hoat dong
P = G? x uxV =200% x0,001x0,23= 9,2 (W)
Trong do:
G: la gradiant van tbc, chon G =200 S*
1L = 0,001 Ns/m?: @6 nhét cua nuée & 20°C
V: thé tich bé tron phén, V = 0,23 m*
Chon méy khudy tuabin cénh nghiéng 45° duong kinh céanh khuiy
0,156m.
Pit may khudy sao cho khoang cach tir canh khudy dén day 13 0,156m

v Cong suAt may khudy N = © - %z 11,5 W
n )
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n: cdng suat hitu ich cia may, chon » = 80%
4.8. Bé tron thiy luc [ 6]
4.8.1. Muc dich
Tron déu dung dich chat keo tu véi nudc thai.
4.8.2. Tinh toan
v Chon thoi gian khudy tron 13 60s
v Chon G = 1000 S™
v' Thé tich bé: V = Q¢ xt= 0,011 x60= 0,66 (m°)
— ChonV=0,7m’
v Chon chiéu cao 16p nudc trong bé tron 1a h, = 2,3 m.
— Chiéu cao bé tron H="h, + h,, =2,3+0,5=2,8m
Vi hy, = 0,5 m 12 chiéu cao an toan

v' Chon bé tron hinh vuéng véi dién tich 1a:

F=Y=LxB=2=025m
H 2,8

— BE tron c6 kich thuéc 0,5 m.

v' Vay thé tich thuc cua bé 14 05x05x28= 0,7 (m°)

v' Dung may khudy tuabin 4 canh nghiéng 45°, duong kinh cénh
khuay:

d=2_025m
2

May khudy dit cach ddy mot khoang bang duong kinh canh khuay.
v Ning lugng can truyén cho may khuay hoat dong 1a:
P = G” x uxV = 1000* x0,001x0,7 = 700 W

v/ Cong suat ctia dong co: N = %) =875W

Véi n = 80% la cong suat hitu ich cua may

v S6 vong quay cia may khudy

1 1
n= (szgz ( 700 j = 8,722 vong/s = 523,32 vong/phdt
KxpxD 1,08x1000x 0,25
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Trong do:
o+ khéi lugng riéng caa nuée thai, » = 1000 kg/m®
K: hé sb stic can cua nude (d6i voi may khudy tuabin K = 1,08). (theo
Cdp nuéc tdp 2 — Trinh Xuan Lai)
4.9.Bé ling dot 1[6]
4.9.1. Muc dich
Loai bo cac tap chat lo litng con lai trong nuéc thai qua bé diéu hoa. O
day cac chat lo lang cd ty trong 16n hon ty trong cua nuéc sé lang xudng day.
Ham lugng chat lo ling sau khi qua bé lang dot 1 can dat < 150mg/1.
Bang 4.2. Cac thong sb co ban thiét ké cho bé ling dot 1

Thoéng so Glatr
Khoang dao djng Pac trung
Thoi gian luu nuéc, gio 15-25 2,0
Tai trong bé mat, m*/m?.ngay

e Luu lugng trung binh 31-50 40

e Luu luong cao diém 81-122 89
Tai trong mang thu, m*/m.ngay 124 - 490 248
Chiéu sau H cua bé ling, m 3-48 4,2

[Nguon: Tinh toan thiet ké cac cong trinh xi Iy nuéc thai — Trinh Xuan Lai]
<% Cac thong sé sau khi ra khéi bé ldng 1 phdi dat
BOD = 80% x665 = 532 (mgll)
COD = 80% x1900 = 1520 (mg/l)
SS = 55% x 153 = 84,15 (mgll)
4.9.2. Tinh todn bé ling 1
v' Chon bé lang 1 sir dung 1a bé ling ngang thu hoi nuéc & cudi bé.

v Dién tich bé mat can thiét caa bé lang:

F=Q _1000_ 58 571 (m?)
U, 35

Trong do:
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Q: luu lugng nuéc thai, m*/ngay dém
U, : tai trong bé mat, chon Uy = 35 m*/m?.ngay
— Chon chiéu dai L = 10 m, chiéu rong B =3 m
v' Thé tich bé ling :

V=10x3x32=96m’

Trong d6 chon chiéu cao ving ling h =3,2 m

< Kiém tra lgi thoi gian luu nwéc cia bé ling

v Diéntichbéling: F=L x B =10 x 3 =30 m?

V. _96x 24 = 2,304 (h) — thoa mén

v Thoi gian luu nudc: t =

v Tai trong bé mit:

Up= 2 = 1099- 33 333 (m¥/mZngay)
F 30
3
Véi diéu kién: Uy = 31 — 50 (— ) — théa mén
m?.ngay

% Tinh toan luwong bun sinh ra
Gia sir hiéu sut xtr ly can lo limg dat 45% ¢ tai trong 40 m*/m”.ngay.
v" Luong bun tuoi sinh ra mdi ngay:

1kg

oug = 6885 (K055

=)
ngay
Gia sir bun twoi ctia nuéc thai nha may giéy c6 ham luong can 5% (tuc 1a

c6 d6 am 95%). Ti s6 VSS : SS = 0,8 va khéi luong riéng bun tuoi 1a 1,053 kg/l

Muoi = 153gSS/m® x 1000m*/ngay x 0,45 xz

v Vay luu luong bin tuoi can phai xir Iy 1a:

68850/ngay _ 1347 59 (—) 1,307 (-™)

Quui = 0,05x1,053kg /| ngay

v Lugng bun tuoi ¢6 kha nang phan hay sinh hoc:
gvss,

ngay

% Tinh bom bian dén bé nén bun: bom 10 phit/ngay

N = Q  xpxgxH _ 1453x1053x9,81x10
1000x 7 1000x0,8x10x 60

Muivss) = 0,8 68,85 = 55,08 (

= 0,313 (Kw)
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Trong do:
Q¢ luu lugng bun bom dén bé nén ban, m%/s
H: chiéu cao cot ap toan phan, H = 10mH,0
p : khéi lugng riéng cua bun, p = 1053 kg/m®
g: gia téc trong trudong, g ~9,81 m/s’
n: hidu suat ciia bom, 5= 73% - 90%. Chon ,=80%
v/ Cong suat thuc té caa may bom:

Ng = 1,2 xN = 1,2 0,313 = 0,3756 (kw)

Chon 1 bom cong suét 0,3756kw dé bom bun dén bé nén bun.
4.10. Bé Aerotank [ 6,9,13 ]

4.10.1. Muc dich

Phan hity cac hop chat hitu co dé phan hay sinh hoc nho vi sinh vat hiéu
khi, dé giam tai luong 6 nhiém dén muc dat yéu cau. Muc dich chu yéu cia qua
trinh ndy 1a dua vao hoat dong séng va sinh san cua vi sinh vat dé 6n dinh chat
hiru co lam keo tu c&c hat cin lo litng khéng lang duoc.

Sau thoi gian luu nudc trong bé, nude thai duoc din vao bé lang 2. Tai bé
ling 2, mot phan bin sé duoc dua trd lai bé aerotank, phan con lai s& dua qua bé
tiéu ban. Khéi lugng bun tuin hoan va khdng khi can cung cap phu thudc vao
lru lwong nude va ndng do cac chat & nhiém vao bé.

<% Céc thong sé thiét ké

- Luu Iwgng trung binh cta nudc thai trong mét ngay dém: Q =
1000m*/ngay dém

- BODsdau vao = 532 mg/I

- COD dau vao = 1520 mg/I

- SS dau vao = 84,15 mg/I

- Luong bun hoat tinh trong nuéc thai dau & dau vao bé X, =0

Gia str theo két qua thuc nghiém ta tim dugc cac théng s6 dong hoc sau:

- Y =0,5mgVSS/mgBODs; kg = 0.072ngay™
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Nong d6 bun hoat tinh tudn hoan (tinh theo chat rin lo limg) X, = 10000
mg/I

C6 thé &p dung cac diéu kién sau dé tinh toan qua trinh bin hoat tinh x4o

tron hoan toan:

Ti s6 MLVSS/MLSS = 0,7

Ham luong bun hoat tinh trong bé aeroten MLVSS = 3200mg/I

Thoi gian luu bun trung binh 6, = 10 ngay

Nudc thai sau lang dat tiéu chuan loai B, BODs & dau ra 50mg/l.

Gia st hiéu qua xir ly SS ¢ bé Aeroten 1a 60%, vay SS & dau ra 1a: 84,15 x
40% = 33,66 (mg/1), trong d6 65% can dé phan hay sinh hoc.

Ti s6 BODs/BOD, = 0,68

Ham luwong bun hoat tinh lang xudng day bé lang c6 ham lugng chat ran
0,8% va khdi lugng riéng 1a 1,008kgl/!

Hiéu suat chuyén hoa oxi cua thiét bj khuéch tan 1a 8%, hé sé an toan la
1,5

Oxi chiém 21% trong luong thé tich khong khi va khéi luong riéng khong
khi 1a 1,2kg/m®

D6 tro cua cin hitu co lo ling ra khoi bé lang 14 0,3 (70% 14 cin bay hoi)
Loai va chic niang cua bé: bé aerotank khudy trén hoan toan

Nuéc thai diéu chinh sao cho: BOD:N:P=100:5:1

(theo gido trinh “Xir Iy nuwoc thai dé thi va cdng nghiép — tinh toan thiét

ké cong trinh” - Lam Minh Triét , Nguyén Phwéc Dan, Nguyén Thanh Hung)
4.10.2. Tinh kich thuéc bé Aerotank

Xac dinh BODs hoa tan trong nudc thai dau ra tinh theo cong thuc:
v BODs ¢ dau ra = BODs hoa tan di ra tir bé aerotank + BODs chtra
trong cin lo litng & dau ra.
v Luong cin cd thé phan hay sinh hoc: 0,65 x 33,66 = 21,879 (mg/l)
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v Lugng oxi can cung cap dé oxi héa hét lugng can nay duoc tinh
dua vao phuong trinh phan ng:
CsH;O,N + 50, —» 5CO; + 2H,0 + NHj; + nang luong
113mg 160mg
1mg 1,42mg
(lwong oxi cung cap nay chinh 1a BOD4g, chuyén dbi tir BOD,, = BODs)
v Vay BOD hoan toan caa chat ran c6 kha ning phan huy sinh hoc &
dau ra la:
21,879 x 1,42 (mg O, tiéu thu/mg té bao bi oxi hoa) = 31,068 (mg/l)
v BOD;s cua cin lo lung cia nudc thai sau lang I1:
BODs = BOD, x 0,68 = 31,068 x 0,68 = 21,126 (mg/l)
v BODs hoa tan cua nudc thai sau ling I1:
50=S+21,126
Suy ra: S = 28,874 (mg/l)
v Hiéu qua xtr ly tinh theo BODs hoa tan:

EO — S =3 Xloo%zwxloo%z 95%

0
Véi Sy 1a ham lugng BODs & dau vao bé aerotank
v Hiéu qua xtr ly BODs tong cong:

= 532-50 x100% ~90%

v Thé tich bé aerotank tinh theo cong thuc sau:

v = 0exQxY x(S, —S)
X x(L+k,x8,)
Trong do:
g, : thoi gian luu bun, chon 6,= 10 ngay
Q: luu lwgng trung binh ngay, Q = 1000m*/ngay
Y: hé s6 san luong bun, Y = 0,5 mgVSS/mg BODs (VSS: ham lugng
chat ran bay hoi)
So: ham lugng BODs dan vao aerotank, So = 532 mg/I
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S: ham luong BODs hoa tan cua nuéc thai dan ra khoi aerotank, S =
28,874 mgl/i

X: ndng do chat lo ling dé bay hoi trong hdn hop bun hoat tinh, X =
3200 mg/l

kq:hé s6 phan hay néi bao, chon kg = 0,072 ngay™

10x1000% 0,5x (532—28,874)

= 457,054 (m®)
3200x (1+0,072x10)

v Vay:V =

v Thoi gian luu nudce trong bé la:

_ % _ 4%3;’4 = 0,457 (ngay) ~ 11 h
Bang 4.3. Cac kich thwée dién hinh ciia Aerotank x4o tron hoan toan
Théng so Gia tri
Chiéu cao hitu ich (m) 3,0+4,6
Chiéu cao bao vé (m) 0,3+0,6
Khoang cach tir ddy dén dau khuéch tan khi (m) 0,45 + 0,75
Tilé rong : sau (W : H) 1:1+22:1

v Chon chiéu cao hitu ich caa bé 1a 4m, chiéu cao bao vé la 0,5m.
Vay chiéu cao tong cong cia bé 1a:
He.=4+05=45(m)
Chon chiéu rong cua bé 1a B = 5m
v' Vay chiéu dai caa bé:
- V - 457,054
BxH, 5x45

= 20,313 (m)

Vay kich thuéc bé aerotank dugc xac dinh: L x B x H = 20,313m x5m «x
4,5m
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4.10.3. Tinh todn lwong bun dw thdi bé méi ngay, liu lwong bin tuin hoan

Hinh 4.4. So @0 1am viéc bé Aerotank
Gia st bun du dugc xa bo (dan dén bé nén bun) tir duong 6ng dan bin
tuan hoan va ham luong chét rin lo litng dé bay hoi (MVLSS) trong bun ¢ dau
ra chiém 80% ham lwong chat ran lo lung (MLSS). Khi d6 luu luong bun du
thai bo dugc tinh theo cong thuc:

B V x X
i Q er+QcXXc

Trong do:

V: thé tich bé aerotank, V = 457,054 (m°)

X: ndng d6 MLVSS trong hdn hop bun hoat tinh & bé aerotank, X =
3200 (mg/l)

Quw: luu lugng bun thai, (m*/ngay)

X;: ndng d6 MLVSS c6 trong ban hoat tinh tuan hoan, (mg/l)

Q.: luu lwong nudc di xur 1y di ra khoi bé ling (m*/ngay). Q. = Q =
1000m*/ngay dém.

X¢: nong do bun hoat tinh trong nuéc ra khoi bé lang (mg/)

X;=0,7 x 10000 = 7000mg/I

X.=0,7 x 33,66 = 23,562mq/I

(0,7 1a ty 1& luong can bay hoi trong tong sé can hitu co, cin khong
tro)
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v' Tu @6 tinh duoc:

VxX)-(6,xQ,xX,)

Qw = 7 XX,

Qu = (457,054x 3200) — (10x1000x 23,562)
W 10x 7000

= 17,527 (m*/ngay)
4.10.4. Tinh hé sé tuan hoan biin @

T phuong trinh can bang vat chét viét cho bé lang II (xem nhu luong
chat hitu co bay hoi ¢ dau ra cia hé thong 1a khong dang ké), ta co:

X x (Q+Qr):Xr>< Qr + X; x Qw

— Luu lwong bin tuan hoan:

Q= XxQ—-X,xQ _ 3200x1000-7000x17,527
P = =

= 809,818 (m*/ngay dém)

X, — X 7000—-3200
v' Vay, ta co:
Q. _809818_ jggq
Q 1000 ’

( Cong thitc 6 - 5/trang 93 — Tinh toan thiét ké cac cong trinh X 1y nuwéc
thai — TS. Trinh Xuan Lai)
< Kiém tra ty sé F/M va tdi trong hitu co
v' Ty s6 FIM (ty s6 khdi luong chat nén/khéi lwong bun hoat tinh)
xac dinh theo cbng thuc sau:

F S, 532

M Xx6 3200x0457

= 0,363 (mg BODs/mg biin.ngay)

v Tai trong thé tich:

L = Sy xQ y 10-3 _ 532><1000>< 10-3 =1.163 (kQSBOI?5
V 457,054 m*.ngay

Ca hai gia tri nay déu nam trong gié tri cho phép di véi aerotank xao tron

hoan toan:
FIM=0,2-0,6
I—BOD = 0,8 - 1,9

4.10.5. Xdc dinh lwong khéng khi can thiét cung cdp cho Aerotank

v' Ta c6 hé sd tao bun tir viéc khit BODs:
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_ Y _ 05
1+k, x6, 1+0,072x10

= 0,29 (mg/l)

obs

v' Luong sinh khéi gia ting mdi ngay tinh theo MLVSS:
Px = Yops x Q x (BODyg — BODyy)

1

000: 145,906 (kgVSS/ngay)

P, = 0,29 x1000x (532 28,874)x .

v Luong oxi can thiét trong diéu kién tiéu chuan:
0C, = Qx(S,-S) _ 1.42P, = 1000x (532 28,874)

- 1,42 x 145,906 =
1000x f 1000x 0,68

532,704 (X992
ngay

Voi:

OC,: luong oxi can thiét theo tiéu chuan cua phan ung ¢ 20°C

f: hé s6 chuyén doi tir BODs sang COD hay BOD,, va f = BODs/COD
thuong tr 0,65 — 0,68. Chon f = 0,68

1,42: hé sb chuyén doi tir té bao sang COD

P,: lugng sinh khéi gia ting mdi ngay tinh theo MLVSS

Q: luu lwong nuéc thai, Q = 1000 m*/ngay

So: BODs cuia nudc thai dau vao, mg/l

S: BODs cuia nudc thai dau ra, mg/I

v Luong oxi can thiét trong diéu kién thuc té:

0C,=0Cyx_C:  =532,704 x—298 = g64 416 (X992
C,-C, 9,08-18 ngay

S

Trong do:
Cs: ndng d6 bdo hoa cua oxi trong nudc & nhiét do lam viéc, Chon Cs
= 9,08mg/I
C.: ndng do oxi can duy tri cong trinh. Pi véi nuée thai C = 1,5 —
2mg/l, chon C_ =1,8mg/I
Trong khdng khi oxi chiém 21% thé tich, gia sir rang trong luong riéng

cua khong khi 1a 1,2kg/m®. Vay lugng khdng khi ly thuyét cho qua trinh 1a:
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M 3
0, — 664,416= 2636,571 ( m\ )
0,21x1,2 0,252 ngay

Qi =

Gia sir hiéu qua van chuyén oxi cua thiét bj thdi khi 1a 8%, hé sb an toan
khi str dung trong thiét ké 1a 1,5. Vay lugng khi theo yéu cau la:

3
o = 2636571x15 _ 49435,706 ( m

0,08 ngay

) =0,572 (m?s)

4.10.5. Chon kiéu va tinh todn thiét bi cung cdp khi, dwong éng din khi

Pé cung cip du luong oxi can thiét cho qué trinh xur 1y, thuong ding may
khuay tron co khi bé mat dé tao ra mang nudc, tia nudc, giot nudc tiép Xdc Vai
khong khi dé 1ay oxi hoic dung hé thdng may thoi khi, 6ng dan va thiét bi phan
phdi khi vao bé aerotank dé lay oxi.

Ong dan khong khi: Bé dan khéng khi cé thé chon dng thép khéng ri, 6ng
nhya gia cuong bang soi thay tinh, 6ng PE hoic dng nhua chiu duoc su thay doi
cua nhiét do. Toc do chuyén dong cua khdng khi qua ong dan va qua hé thong
phan phdi tir 10 — 15m/s, qua 16 phan phéi tir 15 — 20m/s.

< Tinh toan h¢ thang phan phéi khi

Chon dia phan phéi khi dang dia xop duong kinh 170mm, dién tich bé
mat F = 0,02m?.

Luu luong riéng phan phdi khi cua dia thoi khi Q = 150 — 200 I/phtit,
chon © =200 I/phdt.

v Luong dia thoi khi trong bé aerotank:

_ 10°xQ, _ 10°x49435706 _
24x60xQ 24x60x 200

Pé thuan loi cho viéc bé tri ta chon sb dia thoi khi 1a 180 dia.

171,651 (dia)

Phan phdi dia thanh 20 hang theo chiéu dai bé, mdi hang 9 dia.

v Luu luong khi cap cho 1m® nuéc thai:
3
C = Qu 49438706 4 4or (MK

Q 1000 m3nt )
v Luu lugng khéng khi can dé khir 1kg BODs:
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B0, = Qe - 49435706 = 98,257
ha Qx(S, -S)x107° 1000x (532—-28,874)x10°° ’
(m*khi/kgBODs)

Trong do:

Q: luu lwong nuéc thai, m*/ngay

Quc thé tich khéng khi, m*/ngay

So: BODs trong nudc thai dau vao, mg/I
S: BODs trong nudc thai dau ra, mg/I

Hinh 4.5. So' @6 h¢ thong phan phoi khi trong bé Aerotank
< Ap luc va cong sudt cia hé théng nén khi
Khi dugc phan phdi vao bé bang céc dng khoan 16 dat doc theo cac hanh
lang. Vay téc do khi ra cac 16 tir 5 — 10 m/s.
v" Ap lyc can thiét cho hé thdng khi nén dugc xac dinh theo cong
thuc:
He=hgs+h.+hf+H=04+05+4=49(m)
Trong do:

Sinh vién: Tran Thi Phwong- MT1202 65



Khoa lugn tét nghigp Nganh Ky thudt Méi trweong

hg, he: ton that ap luc doc theo chiéu dai dng va ton that cuc bo tai cac
diém udn, khiic quanh. Téng ton that hy va h, khong vuot quéa 0,4m
hy. ton that qua cac dia phan phdi, gid tri nay khong vuot qua 0,5m
H: chiéu cao hitu ich cua bé aerotank, H = 4m
v" Ap luc khong khi 1a:

- 10,33+ Htc _ 10,33+ 4,9 — 1 47 (at)
10,33 10,33 ’

v/ Cong suat may nén khi dugc tinh theo céng thic:

_ 34400x (P°* ~1)xQ,, _ 34400x (1L47°% ~1)x1144 _

N = 57 (kw)
102xn 102x0,8

Trong do:
q 1a luu lwong khong khi, m%/s. Chon hé s an toan khi su dung thiét
ké trong thuc té 14 2: Qu = 2 x0,572 = 1,144 (m’/s)
n: hidu suat caa may nén khi, »=0,7 —0,9. Chon »=0,8
Chon 2 may nén khi dé cung cap khi, 1 may céng tac va 1 may du phong,

cong suat moi may 1a 57 kw.

gu

Hinh 4.6. Mit bang bé Aerotank
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4.11. Bé ling dot 11 [ 6 ]
4.11.1. Muc dich

Bé lang II dung dé chin giir bun hoat tinh da qua xir Iy & bé Aerotank hay
mang vi sinh di chét tir bé Aerotank va cac phan nho khéng hoa tan, khong lang
duoc & bé lang dot mot.
4.11.2. Tinh toan

<% Thong sé thiét ké:

- Q = 1000 m*/ngay

- Nong d6 bun hoat tinh X = 3000 mg/I

- B6 tro cua bun hoat tinh z = 0,3

- Nong d6 bun hoat tinh ciia dong tuan hoan Xy = 10000 mg/I

% Dign tich bé mat bé:

g = QL+ea)C,
C, xV,
Trong do:

Q : luu lwong nudc thai, m*/h

a : hé sé tuan hoan, « = 0,809

Co : ndng do bun hoat tinh trong bé aerotank, C, = % (p =0,8)

Co = 3500/0,8 = 4375 (g/m®)

C; : ndng do bun tuan hoan, C;= 10000 (g/m°)

V_ : van téc lang bé mat phan chia tng véi ndng 6 C, m/h
Taco:C.= %th = %x10000= 5000 g/m*
C. : ndng d6 bun ¢ mat phan chia lang
(Theo codng thizc 9 — 7/trang 150 — Tinh todn thiét ké cac cong trinh xi Iy

nuoc thai — TS. Trinh Xuan Lai)

v’ Xac dinh van téc V| theo cong thuc:

- 6 —600x 1076 _ m
VL — Vmax X e KC 107 — 7 x e 600x5000x10™" — 0,35 (F)
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Trong d6: Vmax = 7 m/h — van tdc lang cuc dai
K = 600 dbi véi can cé chi sb thé tich 50 < SVI < 150
v' Vay dién tich phan ling cua bé 1a:

g = 41667x (1+0,809)x 4375 _
10000x 0,35

94,219 (m?)

v Dién tich bé néu thém ca budng phan phdi trung tam:
Sp,=1,1 x 94,219 = 103,640 (m°)
— Xay dyng 2 bé ling tron radian, dién tich mdi bé 1a 51,82 m?
v' Puong kinh bé:

D = \/4be _ \/4><103,640: 11,490 (m)
T

T

v" Puong kinh budng phan phéi:
d=25% xD =25% x11,490 = 2,872 (m)
v Dién tich budng phan phéi trung tam:

f= rxd? _7r><2,8722
4

= 6,474 (M’

v' Vay dién tich ving lang cua bé:
S. =S, f=95676— 6,474 = 89,202 (m?)
v’ Tai trong thuay luc:

3

a= Q- 1000 — 49510 (_ "
S, 89202 m<.ngay

)

v Van tdc di 1én ctia nudc trong bé:

y= & _11210 = 0,467 (M)
24 24 h

v' Mang thu nudc dat & vong tron ¢ duong kinh 0,8 dudng kinh
bé:
D =80% xD =80%x11,490 = 9,192 (m)
v Chiéu dai mang thu nuéc:
L= zxD, =7x9,192 = 28,862 (m)

v' Tai trong thu nude trén 1m dai cia mang:
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_ 1000 _ 54647 (™)

. = Q_ 1000 _
T L 28862 m.ngay

v’ Tai trong bun sinh ra:

_ Qx(1+a)xC, _1000x(1+0,809)x4375x10°° _ 3.181 ( kg )
24% S, 24x103,640 ’ m?h

% Xdc dinh chiéu cao ciia bé

Chon chiéu cao bé: H = 4,5 m, chiéu cao du trir trén mit thoang: h, = 0,5

Chiéu cao phan nudc trong: h, = 1,5 m
v Chiéu cao phan chop day bé co do dbc 2% vé tam:

hs = 0,02 x R = 0,02 x7’781: 0,078 (m)

v Chiéu cao chtra bun phan hinh try:
hy=H-h;—h,-h3=45-05-15-0,078 =2,422 (m)
v Thé tich phan chtra bun:
V, = S, xhy = 103,640 x2,422 = 251,016 (m")
v' Néng do bun trung binh trong bé:

Co = C, ;Ct _ 5000+210000: 7500 ($) =75 (%)

v Luong bun chaa trong 1 bé lang:
Guun = Vo xCpp = 251,016 x7,5 = 1882,62 (kg)

v Luong bun can thiét trong 1 bé aerotank:
Gun =V x Co = %x457,054(m3) «4,375 (X9) = 999,805 (kg)
m

Véi: V 1 thé tich bé aerotank, V = 457,054 (m°)
% Thoi gian luu nwéc trong bé ling
v Dung tich bé lang:
V =(H-h;) xS=(4,5-0,5) x95,676 = 382,704 (m°)
v Thoi gian lang:

\Y _ 382,704

T= =
Qx(l+a) 41667x(1+0,809)

= 5,077 (h)
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Trong do:
Thoi gian lang:

T = Vo 89202x15_ 5, )
Q 41667

7810

(500

4500

Hinh 4.7. Mt cit bé ling 2

4.12.Bénén bun [ 6]
4,12 .1. Muc dich

Nhiém vu caa bé nén bun 13 1am giam d6 4m caa bun hoat tinh du bang
cach lang (nén) co hoc dé dat d¢6 am thich hop (95 — 97%) phuc vu cho cac qua
trinh xtr ly bun & phia sau.

Bé nén bun twong dbi giéng bé lang ly thm. Tai day bun duoc tach nudc
dé giam thé tich. Bun lodng (hdn hop bin — nudc) duge dua vao 6ng trung tam &
tam bé. Dudi tac dung cuaa trong luc bun sé lang va két chat lai. Sau khi nén bin
s& duoc rat ra khoi bé bang bom hit bun.

4.12 .2. Tinh toan
v Luu luong bun du can xir Iy mdi ngay:

Q,=Q, + Q, =1,307 + 17,527 = 18,834 (m*/ngay)

Trong d6: Q,, Qy, lan luot 1a lwong bun thai ¢ bé lang 1, bé aerotank

v Dién tich cua bé nén bun dugc tinh theo cong thic:

_ Q, _ 18834m®/ngay
F=== 3
B 03 ™ x4
m®.h ngay

= 2,615 (m?)
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Trong d6: q 14 tai trong tinh toan 1én dién tich mat thoang cua bé nén

bun, Jo = 0,3 m*/m*.h

v' Puong kinh caa bé nén bun:

D=\/4xF=\/4x2,615=1’825(m)
VA

T

v' Puong kinh éng trung tam:
d=01xD=0,1x 1,825 = 0,182 (m)
v' Puong kinh phan loe cua dng trung tam:
d; = 1,35 «d = 1,35 x0,182 = 0,245 (m)
v' Puong kinh tim chan:
der = 1,3 x dy = 1,3 x 0,245 = 0,318 (m)
v/ Chiéu cao cbng tac cua bé nén bun:
H=g,xt=03x 10 =3 (m)
Vi t: thoi gian nén bun. Chont = 10h € quy pham (10 — 12h)
v Chiéu cao tong cong cua bé nén bun:
He=H+h;+h,+h;=3+03+0,3+0,8=4,4(m)
Trong do6 chon:
hy:chiéu cao tir muc nuée dén thanh bé (m)
h,: chiéu cao 16p bun (m)
hs: chiéu cao phan chop day bé (m)
* Madng thu nwoc
Mang thu nuée dit vong tron theo thanh bé, cach thanh bé 0,3m
v Puong kinh mang thu nudc:
Dy =0,8 x D=0,8 x 1,825 = 1,46 (m)
v Chiéu dai mang thu nuéc:
L= zx D = zx 1,825 = 5,730 (m)
v Nudc tach ra khoi bun dat:
99,2% - 97% = 2,2%

v Luong bun sau khi nén:
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Qb =Qv—2,2% x Q, = 18,834 — 2,2% x 18,834 = 18,419 (m*/ngay)

LE
i
5

T R B

A==

R e e i

N

o

7

iy
Hinh 4.8. So' d6 bé nén bun
% Tinh céng sudt bom hiit bin
v' Thai gian hat bun 20 phat, 8h 1dy bun 1 1an

_ QuxpxgxH _ 18,419x1200x9,81x 8
1000x 7 1000x0,8x 20x3x 60

= 0,602 (kw)

Trong do:
Qu: luu Iwong bun sau khi nén, m*/s
H: chiéu cao cot &p toan phan, H = 8 mH,0
o+ khéi lugng riéng caa bun sau khi nén, p = 1200 kg/m®
g: gia toc trong truong, g ~ 9,81 m/s?
n: hiéu suat cia bom, » =0,73 -0,9. Chon  =0,8
v/ Cong suat thuc té ciia may bom:
Nrr=12 x N=1.2 x 0,602 = 0,722 (kw)
Chon 1 bom cong suat 0,722 kw
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4.13. May ép bun loc ép diy dai [ 6 ]
4.13.1. Muc dich

Can sau khi qua bé nén bin cé néng do tir 3 — 8% can dua qua may ép
bun dé giam do am xubng con 70 — 80%, tirc ndng do can kho tir 20 — 30% Vi
muc dich:

- Giam khéi lwong bun van chuyén ra bai thai

- Cin khd d& chdn Iap hay cai tao dat hon cin wot

- Giam lugng nuéc ban c6 thé thim vao nudc ngam & bai thai

- It gay mui kho chiu va it doc tinh

Thiét bi loc ép day dai 1a thiét bi dung dé khtr nudc ra khoi biin van hanh
bang cach cho bun lién tuc vao thiét bi. Thiét bi nay thudng duoc ché tao véi bé

rong day dai tur 0,5 — 3,5m.

Hinh 4.9. Thiét bi loc ép day dai
4.13.2. Tinh toan

v Luu lugng can dén loc ép day dai:

100-P, _ 767 , 100-99.2 _

3
=0,204 (™)
100- P, 100-97 h

Qc = Qp x

Trong do:
Qu: lwong bun dwa dén may ép, Q, = 18,419 m*/ngay = 0,767 m*h
P,: 6 am cta bun du, P; = 99,2%

P,: @6 4m cta bun sau khi nén & bé nén bun, P, = 97%
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Gia str lvgng ban sau khi nén c6 C = 50kg/m?®, luong cin dua dén may ép
bun la:
Q=C x Q.=50 x 0,204 = 10,2 (kg/h) = 244,8 (kg/ngay)
May lam viéc 6h trong 1 ngay, 1 tuan 1am viéc 3 ngay
v' Luong can dwa dén may trong 1 tuan: 244,8 x 7 = 1713,6 (kg)
v' Luong can dwa dén may trong 1h:

G= 1130957 (X9
6x3 h

Tai trong can trén 1m rong cua bang tai dao dong trong khoang 90 —
680kg/m chiéu rong bang gio. Chon bang tai c6 cdng suat 100kg/m rong gio.
v Chiéu rong bang tai:

= & _92_ 095 (m)
100 100

Chon may c6 chiéu rong 1 m va nang suat 100kg/m rong gio.
4.14. Bé khir tring, bé tiép xtc [ 2,6 ]
4.14.1. Muc dich

Sau khi qua bé lang II, nudc thai di duoc kiém soat cac chi tiéu hoa, Iy va
giam duoc phan 16n cac vi sinh vat gay bénh c6 trong nudc thai, nhung van chua
dugc an toan cho nguon tiép nhan. Do d6, can ¢ khau khtr trung truéc khi thai
ra ngodi. Bé khir tring ¢4 nhiém vu tron déu hda chat véi nuéc thai, tao diéu
kién tiép x(c va thoi gian luu du 1au dé oxi hoa cac té bao vi sinh vat.
4.14.2. Khir triing nudc thdi bang Clo

v Luong clo hoat tinh can thiét dé khir trung nuéce thai duoc tinh:

h
Yy = axQy _ 3x41667 _ 0.125 (k_g)
1000 1000 h

Trong do:
Q: luu lugng tinh todn cua nudce thai, Q = 41,667 m*/h
a: liéu luong Clo hoat tinh (lay theo diéu 6.20.3 - TCXD — 51 — 84
- Nuéc thai sau xtr Iy co hoc: a = 10 g/m®

- Nudc thai sau xi ly sinh hoc hoan toan: a = 3 g/m®
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- Nuéc thai sau xtr Iy sinh hoc khdng hoan toan: a = 5 g/m*
Chon a = 3 g/m® dé tinh toan.
Luong nudc tong cong can thiét cho nhu cau cua tram clo duoc xac dinh:

Q, = Y,y x(L000x p +q) _ 0125x(1000x1,24+350) _ 0.198 (m_3)
" 1000 1000 ’ h

Trong do:
q 12 luu lugng can thiét dé 1am béc hoi clo. Chon g = 350 I/kg
o : lugng nudc can thiét dé hoa tan 1 gam clo, phu thudc vao nhiét do
cua nudc thai. Chon p = 1,24 véi nhiét d6 caa nudc thai ¢ 30°C.
4.14.3. Tinh todn bé tiép xiic
v' Thé tich cua bé:
V =Q x t=41,667 x0,5 = 20,833 (m°)
Trong do:
Q: luu luong nudce thai, m¥/h
t: thoi gian luu nudc trong bé, chon t = 30 phat = 0,5 gio
Chon chiéu cao cta bé h = 1m, chiéu cao bao vé hy, = 0,2m, vay chiéu cao
xay dyng cia bé la: H=1,2m
v Dién tich mat bang bé:

F= Y 20881736 (m)
H 1,2

ChonL x B=4,5m x 2m
Chiéu dai vach ngan bang 2/3 chiéu rong bé:
L,=2/3 xB=2/3x2=1,33 (m)
v' Chon 3 véch ngan trong bé. Vay khoang cach giira cac vach ngin
la:
|=_ L _45

=2 =1,125 (m)
n+l1 3+1
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CHUONG 5. TINH TOAN KINH TE
5.1. Chi phi dau tu xay dung [ 6 ]
% Chi phi xay deng cbng trinh
Bang 5.1. Tinh toan chi phi xay dung cong trinh

Pon vi tinh: triéu déng

Thé tich 0 Don gid
STT| Céng trinh 3 lrgng (tricu Thanh tién
(m) (cai) | dong/m’)
1 Hb thunuéc | 83,334 1 3 250,002
2 Bé lang cat 0,593 1 3 1,779
3 San phoi cat 0,15 1 3 0,45
4 Bé diéu hoa 200 1 3 600
5 Bé tron phen 0,23 1 3 0,69
6 | Bétronthuyluc | 5,07 1 3 15,21
7 Bé lang 1 208,334 1 3 625,002
8 Bé aerotank | 457,054 1 3 1.371,162
9 Bé ling 2 382,704 1 3 1.148,112
10 Bé nén bin 12,038 1 3 36,114
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11 Bé khur tring 20,833 1 3 62,499
12 | Nha diéu hanh 1 300
Tong cong 4.411,02
< Chi phi thiét bj
Bang 5.2. Bang tinh toan chi phi thiét bi
Pon vi tinh: triéu déng
STT Thiét b Sélwong | Dongia | Thanhtien
1 | Song chan rac 1 8 8
2 | Bom bun tuan hoan 2 15 30
Bom bun hoat tinh
3 2 10 20
du
Bom dinh luon
g |00 G e 4 9.8 39,2
phen
May ¢ép bun ban
5 _ Y P s 1 1560 1560
tal
6 | May thoi khi 3 80 24
7 | Dia thoi khi 180 0,1 18
May Kkhuay tron
8 Y Yo 1 25 25
phen
9 | Thiét bi khac 250 250
Téng C@ng 1974,2
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Tong von dau tu co ban bao gom chi phi khau hao xay dung 20 nim va
chi phi khdu hao may méc 10 nam.

_ 4.411.020.000 N 1.974.200.000

T
v 20

=417.971.000 (d/nam)
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5.2. Chi phi van hanh hé théng [ 6]
5.2.1. Lwong héa chit sir dung
Bang 5.3. Lwong hoa chit cin dung

Tén hoa chat Sir dung Pon gia Thanh tién
Clo 0,125kg/h 10.000d/kg 30.000d/ngay
Nuéc 0,811m°h 6.700d/m’ 130.408,8d/ngay
Voi 5kg/ngay dém 2.000d/kg 10.000d/ngay
Phén 70kg/ngay dém 4.500d/kg 315.000d/ngay
Tong 485.408,8d/ngay

Vay chi phi hoa chat sir dung trong mot nam la:

The = (30.000 + 130.408,8 + 10.000 + 315.000) x 365 = 177.174.212
(d/nam)
5.2.2. Chi phi dién

Véi sé lugng bom hoat dong, nhu cau thap sang va sinh hoat wdc tinh
dién nang ti€u thu la 700 kw/ngay.

Gia cung cip dién cong nghiép: 2.500 ddng/kw

Vay chi phi dién nang cho mdt ngay van hanh:

T4 =700 x 2.500 = 1.750.000 (d6ng/ngay) = 638.750.000 (dong/nim)
5.2.3. Chi phi nhan cong

S6 luwong nhén vién: 4 cong nhan va 1 k¥ su

Muc luong thang:

Cong nhan: 3.000.000 dong/ngudi/thang
K§ su: 5.500.000 dong/ngudi/thang

Chi phi téng cong: T = 4 x 3.000.000 + 5.500.000 = 17.500.000
(d/thang) = 210.000.000 (d/nim)
5.2.4. Chi phi bio duiéng mdy méc thiét bi

Chi phi bao dudng hang nam udc tinh bang 1% tong s vén dau tu vao
cong trinh xu ly:
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Toa = 1% x 417.971.000 = 4.179.710 (d/nam)
5.2.5. Gid thanh xir Iy Im3 nuwdc thdi

Téng chi phi xtr Iy:

Trc = 417.971.000 + 177.174.212 + 638.750.000 + 210.000.000 +
4.179.710 = 1.448.074.922 (d6ng/nam)

— Gia thanh xt ly cho 1m?® nuéc thai:

T = 1448074922y 106 43na/md)
1000.365
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KET LUAN VA KIEN NGHI

1. Két luin

Cong nghiép gidy la mot trong nhitng nganh céng nghiép can thiét nhat
song ciling tiéu hao nhiéu tai nguyén nhat, dic biét 1a vé rimg va nudc. Van dé
xt 1y, bao vé moi truong ludn di cing véi sy phat trién bén viing caa nganh.
Truéc kha ning ting trudng vuot bac cia nganh gidy thi nganh cdng nghiép san
Xuat gidy da gop phan lam cho chat luong méi truong bi giam sut nghiém trong.
Trong d6 van dé nudc thai phat sinh trong qua trinh san xuat gidy la tac nhan
chinh gay doc hai doi véi sac khoe con ngudi, sinh vat va moi truong. Nudc thai
nganh cdng nghiép san xuat gidy co cac chi sé BOD, COD cao vuot qua TCVN
cho phép, ngoai ra con cé lignin, kim loai nang, pham mau, xat...Trén co s do,
ching ta can phai dua ra nhiing bién phap dé giai quyét van dé tai nguyén, moi
truong mot cach hiéu qua hon. Vi vay dé tai da dé xuat va lva chon phuong an
xt 1y nuéc thai san xuat gidy nha may A, dong thoi tinh toan mot sé cong trinh
trong phuong an da dua ra voi cac thong sb dic trung nhu sau:

Q = 1000 m®/ngay dém

BOD; = 700 mg/!l

COD =2000 mg/l

SS =180 mg/l

Sau khi tinh toan, nudc thai dau ra dat QCVN 40 : 2011/BTNMT, véi
hiéu suat BOD = 92,8%, hiéu suit COD = 92,5% va chi phi cho xu ly méi
truong 1a 4.000 ddng/m®. Muc chi phi nay phu hop voi dai da sé cac nha may
gidy, hoan toan kha thi khi 4p dung vao thuc té. Do d6 tao diéu kién cho céc nha
may gidy ¢ Viét Nam tuan tha lust BVMT va di theo dinh hudng phat trién bén
ving.
2. Kién nghi

Pé hiéu xuét cua cong trinh dugce dam bao, dé tai dé xuat mot sb kién nghi

sau.
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- Hé thng céc cong trinh xt 1y nudc thai phai dugc thuong xuyén giam
s&t van hanh va khac phuc su ¢6 kip thoi.

- Mé&y méc, thiét bj phai dugc bao dudng dinh Ki.

- Pao tao d6i ngili can bo ky thuat co du trinh d6 tiép thu va bao quan
trang thiét bi ki thuat va céng nghié méi.

- Nang cao y thuc trach nhiém lam viéc cua toan bo can bg, cébng nhan

vién.
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