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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10
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NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.
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NOI DUNG, TAI LIEU HOC TAP, TLTK

Noi dung:

- Ly thuyét (30t)

- Thuc hanh (15t)

- Tham quan thuc té tai nha may ché bién

Tai liéu hoc tip- TLTK:
+ Ks. Nguyén Hitu Tri, C6ng nghé Cao su thién nhién, 2004

+ P.COMPAGNON, Natural rubber, Edi.G-P. Maisonneuve et Lavoisier
(1986).

+ R.AUDINOS et P. ISOARD, Polymer Lactic 1,2,3, Edi. Lavoisier,
(1994).

+ Z.FLORJANCZYK, S.PENCZECK, S.SLONKIWSKI, Polymerization
processes and polymer materials I, 1I, Edi. Whiley-VCH (2003).

+ M.DUHEM, Latex centrifuge- Analyse : Type et signification,
Protocole, Revue Institut de recherches sur le caoutchouc en Afrigue
(1975).

+ S.F.CHEN, Latex and Rubber analysis, Document RRIM (1979)

+ Rubber research institute of Malaysia, Latex concentrate
production& introduction to latex product manufacture



Phan

NOI DUNG LY THUYET

Noi dung

TL

Phan 1:

Nguyén liéu

1: CS thién nhién
1: Pai cuong
2: Mu CSTN (latex)
3: So ché CSTN
4: CSTN: Thanh phan héa hoc, cau tric,
tinh chat ly- hoa
- Chu'ong 2: CS tong haop
+ Bai 1: Phan loai
+ Bai 2: Tinh nang
+ Bai 3: Ung dung
- Chuong 3: CS bot va CS tai sinh

6t

5t

Phan 2:
Cong nghé

- Chuong 1: Can luyén
+ Bai 1: S luyén
+ Bai 2: Hon luyén
- Chuong 2: Tao hinh
+ Bai 1: Can trang
+ Bai 2: Ep xuat
+ Bai 3: Ep khuon
+ Bai 4: Tao hinh tu latex: nhing, do khudn, ép xuét
- Chuong 3: Su luu hoéa
+ Bai 1: Co ché
+ Bai 2: Phudong phap
- Chuong 4: PP kiém nghiém tinh chat ly- héa cua CS

6t




NOI DUNG LY THUYET

Phan Noi dung TL
Phan 3: - Chudng 1: Chat Iuu héa
Chat phu gia |- Chuong 2: Chat xuc tién & chat tang hoat
- Chudng 3: Chat trg xic tién 6t
- Chuong 3: Chat phong lao
- Chuong 4: Chat don
- Chudng 5: Chat tao xop va mot so chat khac
. - Chudng 1: Xay dung don pha ché
Phan 4: - Chuong 2: Ung dung thuc té oy
l'l'ng dung + Bai 1: Lop xe
i + Bai 2: Gang tay
Phan 5: - Chuong 1: Su 6 nhiém méi trudng trong cong
Xit 1y MT nghiép CS & hién trang
- Chuong 2: Cac phudong phap xu' ly 4t

+ Bai 1: PP sinh hoc
+ Bai 2: PP hoéa ly




DINH NGHIA

< Cao su: Vat chat c6 kha nang dan hoi

< Cao su thién nhién: Hdgp chat cao phan tu (polymer) dudc
khai thac tu cay Hevea. Monome la izoprene (CcHg) >
polyizoprene (CcHg —[CcHg] - CcHg)

< Cao su nhan tao: Izoprene = phan (ng trung phan
(polymer hoa) = CS nhan tao: Butadien, Butyl, Butadien-
styren, Silicon....



CHUONG 1: CAO SU THIEN NHIEN




KHAI QUAT VE CAY CAO SU

1. Nqudn gdc va su phat trién

Diéntich (ha)
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Hinh 1: Dién tich trong CS & VN trudc va sau 1975 (Ngubn truong NVKT CS, 2000)



KHAI QUAT VE CAY CAO SU

San lwong (T én)
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Hinh 2: San lugng CSTN & VN trudc va sau 1975 (Ngubn truong NVKT CS, 2000)



KHAI QUAT VE CAY CAO SU

2. Khai thac CSTN

Phuong phap cao:
- Cao ntra vong: xoan 6c ntra chu vi than cay, 1-2 ngay/ lan
- 150- 160 lan/ nam. AD cho cay CS tre
- Cao nguyén vong (Socfin): xoan 6c nguyén chu vi, 3-4 ngay/ lan
- 75- 90 lan/ nam. AD cho cay trudng thanh
- Cao 2 ban vong: xoan 6c 2 nlra chu vi than cay, 4 ngay/ lan
> 75- 90 lan/ nam
Diéu kién va cach cao:
- Vong than > 45 cm, do ¢ d6 cao 1m
- 50% s& cay dat tiéu chuén (~ 200-250 cay/ha)

- TU chiéu cao 1m cach mat dat, thuc hién rach cao 1 dudng tu trai
sang phai va@i do doc 30° dbi véi dudng nam ngang

- Tach rach 1 vo bao boc mong tur 1- 1.5mm - 15-20 cm/nam



KHAI QUAT VE CAY CAO SU

2. Khai thac CSTN

- Chén dat/ thuy tinh day, dé
lao chui: hing latex

- Gia sat: nang gilr chén hirng
- Vong sat: gilr gia nang

- Mang sat: dat cudi dudng rach
dé dan latex vao chén

- Dao cao mu

- Gi6 chlra CS thr phdm
- X6 nhém 20-50I

- = NH;




KHAI QUAT VE CAY CAO SU

2. Khai thac CSTN

Su co khi cao mu:

- Su dbng dé&c: tuy do tudi, gibng cay, thai tiét, diéu kién- k¥ thuat
cao

- Su’ cO sinh ly: dudng rach cao bi kho héo, vo cay hoa nau, co su
bi€n dang & vung cao: do ché dd dinh du®ng cua cay = giam cudng
do6 cao hoac ngung cao

Kich san mu:
- Dung mot so6 loai dau thao moc
- Mu0i cua acid 2,4-D (2,4-dichlorophenoxy),
acid 2- chloroethylphosphoric (ENTREN)
- CuS0O,.5H,0



KHAI QUAT VE CAY CAO SU

3. Thi trudng & Gia tri kinh té CSTN

3.20%

2.10%
2%

5.90% LOp va xam xe

5.80% San pham latex

Giay dép
5% Sp cong nghé xe hoi va sp ky thuat
Vai CS, vo boc day dién, chong mon

8%

Y khoa (cong cu y té, ong truyén...)

68% Cao su x6p (ném, goi...)

Keo nhua, ho dan...

Hinh 3: Phan phdi mdc tiéu thu CSTN theo céng dung (Ngudn trudng NVKT CS, 2000)



MU (LATEX) CSTN

Thanh phan:

Thanh phan Ty I€ (%)
NuGc 52 — 60
Cao su (CcHg)n 37 - 54
Protid 2—2,7
Glycerin 1,6 -3,6
Glucid 1,5-4,2
Lipid 0,2-0,7
K, Mg, P, Ca, Cu, Fe, Mn,....

> Latex: mu cao su & trang thai nam Ig Irng trong dung dich chira
nhiéu chat vo cd va hitu co.

< Phan 1ong (serum): nudc, mdt s6 chat hoa tan. Thay ddi tuy giéng,
mua cao, do tudi.....

< Phan ran: gobm mu cao su, va cac hoa chat khong tan tao thanh
thé huyén phu Ig Iirtng trong serum.

> Thay ddi tuy theo giéng, diéu kién dinh dudng, sinh truéng, thdi
tieét, ky thuat cao mu.....



MU (LATEX) CSTN

<+ Pha phan tan: sérum (nudc, protein, phospholipid...), 8-10% TSC,

<+ Pha bi phan tan: hat phan t’ CS (%DRC: 18%—-> 53%), DRC thay
doi tuy theo giéng, tudi cay, theo mua; dudng kinh khéng dong déu,
90% < 0.5um, chuyén ddéng brown, chuyén ddéng créme- hoda.

Ngoai ra con co cac phan t Frey-Wyssling, lutoids

- Phan to CS
—— Phan t Frey Wyssling

Serum trong suo6t

Lutoids




MU (LATEX) CSTN

Tinh chat vat ly:

> pH: <7, gidm theo thdi gian do hoat tinh cta vi khudn. Anh hudng
truc ti€p dén tinh on dinh cua latex = gilr 6n dinh bang NH; (+ tac
dung sat trung va khong anh hudng dé€n cac hdp chat phi CS)

> Ty trong: 0,97 (CS: 0,92 + Serum: 1,02)
> PO nhét: 12 -15 cp (latex 35%DRC). Tuy thudc: su két hgp vdi
NH,, kich thudc TB cua cac phan tu CS, ham Iugng khoang (H,0: 1 cp)

> Tinh dan dién: tot, phan tir CS trong mu mang dién tich &m, V= -
0,035V. Nghich dao vdi ham lugng CS. Phu thudc vao cac hop chat
ion hoa trong serum.

> Tinh dan nhiét: kém, chat cich nhiét tot, hé s6 dan nhiét: 0,0032
- 0,0044 calo/cm.s (0°C)

> PO dinh: cao, phu thudc mat tiép xuc nhiét d6 va do sach

> SUrc cang bé mat: 38- 40 dynes/cm? (30-40% DRC) (H,0: 73 dynes/cm?)



MU (LATEX) CSTN

Tinh chat sinh hoa:

» Tinh luu hoa: Bang phudng phap gia cong cd hoc CS dé dang tron
déu vdi S va mot so chat khac ¢ dang bot, hon hdp nay co tinh chat
la mot dung dich ran, CS la dung moi, dudi tac dung cua T°C, phan
'ng hoa hoc sé xay ra (su luu hoa) = CS luu hoa (khong bi hoa tan,
tang d6 bén co hoc, tang tinh dan hoi va chiu nhiét)

> Tinh lao hoa: Oxy va tac dung cua diéu kién anh sang, T°C....bién
dang cd hoc tac dung Ién CS lam CS mat di nhirng dac tinh tot, no bi
nUt, mém hay cung di

> Enzym: catalase, tyrosinase, oxydase, peroxydase...(Hean-Homas)
- sau khi dong dac, CS c6 mau hadi xam hoac nau (= phai thém bisulfite)
- Pay cling la nguyén nhan gay dong dac tu nhién (enzyme coagulase)

> Vi khuan: Nguyén nhan gay déng dac (enzyme hodc tu than
chung). Co it nhat 27 loai VK:
+ MT yém khi: VK tac dung vao glucid - Ién men-> acid
+ MT hi€u khi: VK tac dung vao protein (proteolytic)-> tiét
chat phan mau vang trén mat latex



MU (LATEX) CSTN

Tinh on dinh latex:

Cac hat phan tu CS trong latex: Chung dudc cau tao thanh 2 I6p:
bén trong la cac hat CS polyizoprene (C;Hg -[CHg] - C:Hg); bén
ngoai la 16p chdt bé mat (protein,...) > xac dinh tinh 6n dinh, su két
hdp cua thé huyén phu, la dai dién dac trung kha néng tich dién:

NH, - Pr - COOH

NH, - Pr - COOH <+— *NH; - Pr - COO-
*NH5; - Pr - COO- + H* <«— *NH; - Pr - COOH

+NH; - Pr - COO" 4+ OH- <— NH, - Pr - COO" + H,0



MU (LATEX) CSTN

Tinh 6n dinh latex:

COOH coor
R R

NH, * NH; *

COOH coor

R< R
N NH; *

pH 1 2 3 4 5 6 7 8 9 10

Tinh 6n dinh con do bé mat hat nuGc cua protein

Co ché danh dong va chong dong ????



MU (LATEX) CSTN

Su dong dac latex:
Pong dic tu nhién: pH giam do enzym hay VK bién déi héa hoc;
enzyme dehydrate hda cac lipid phidc hgp (phosphatid, lecithid)->

savon khong tan (alcalinoterreuz), thay thé protein bé mat hat CS >
dong dac

Pong dic bang acid: a.formic 0.5% kh&i lugng latex; acie acetic 1%

Pong dac bang mudi hay chat dién giai: phan t& mang dién trong
huyén phu sé sé bi khir dién tich do su hap thu cua ion dién tich doi
nghich va xay ra su dong két. Tang theo hoa tri cua ion. Vd:
Ca(NO,),; CaCl,; MgCl,, MgSO,, Al,(S04),

Pong dic bang con/ aceton: do tac ddng khir nudc cac protein bé
mat hat CS

Pong dac bang cach khudy tron: dudi tdc ddng co hoc > ddng
nang cua hat CS tang nhanh = khong ché luc day tinh dién va vo
hiéu hda IGp protein hit nudc

Pong dac bgai nhiét: -15°C > pha vG hé thong hap thu nudc cua

protein/ T°C cao sé la diéu kién xuc tac cho cac chat gay dong dac :
Zn 2+ NH4 -



MU (LATEX) CSTN

Phuong phap danh dong:
< Thu cdng: latex > loc> do ham Iugng NH3, DRC...> chuén db xd
ludng acid-> acid + latex chay vao mudng-> cao 4-6 lan.
Acid acetic: 3-5Kg/tan CS tho; pH: 5- 5,2; thdi gian: 6-10h.
< Tao dong roi: dung van xa, mang coé 1a chan khuay

< Phuong phap CI: trén déu mu d& pha 18ang va acid vao bé trung
gian, dung may khuay = cho xudng muaong

< Holi nong: TO°C: 80°C trén mot bang tai truc vit.

Hé thong chong dong:

HNS-NH; (hydroxilaniure-neutral): 1.5 Kg/1 tan CS kho

NH; - H;BO; (amoniac-acid boric): 0,4-0,5% H;BO; + 0,07% NH,
NH; : 3-5%



CAC SAN PHAM CUA NHA MAY SO CHE

Cs to RSS (Ribbed smoked subber): day tu 2.5>3.5mm, mau ho
phach, trén bé mat cé van soc, xong hai bang khoi bUI

Co 5 hang: RSS1, RSS2, RSS3, RSS4, RSS5

Cs to ICR (Initial concentration rubber): danh déng 6 néng do nguyén
thuy DRC~33%: xong khoi hoac hagi nong

Co 4 hang: ICR1, ICR2, ICR3, ICR4
Cs td ADS: khong x6ng khdéi hoac hoi ndng (bang khi ngoai trai)

Cs Crépe: bugc x6ng hai, bé mat go ghé;

Crépe mau nhat: SX tU mu nudc, chdng héa nau= sodium
bisulfite, tay trang= 0.1% xylyl mercaptan. Cs cao cdp nhéat (dung
cu y t€, num vu tré con, dung cu tam...)

Crépe nau: SX tu mu phu
Cs com bun SVR: dang khoi, dudc ép lai tu Cs com hoac Cs bun
Co 6 hang: SVR3L, SVR5, SVR CV50, SVR CV60, SVR10, SVR20

Mu co dac: dang long cé DRC> 60%
Co 3 PP c6 dac: ly tam, kem hoda va boc hoi
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»> Ham lugng ban: chi tiéu s 1 nhiém ban hitu cd va vd co
trong cao su - pha huy san pham nhanh chdéng; sp co luc kéo
duat thap, do gian dai thap, d60 mai mon cao, d6 lao hoa rat I6n.

> Ham lugng tro: dai dién cho ban vo co (Tro cao - Cs thép)

> Ham lugng chat bay hoi: dd &m cao su: am cao-> bj phong
khi luvu hoa, giam tinh cach dién, Cs sd ché bi moc khi ton trir

» Ham Iudgng N,: dai diéncho ham lugng protein: nitd cao~>
luu hdéa khong déu, bi nhiéu bot khi, kha nang hut nudc cao,
tang tinh 1ao hoa.

» P,: anh hudng dén hon hdp cao su sau khi da luyén: P, thap
- trong ludgng ptd thap—> giam thdi gian so luyén

> PRI (plasticity retention index): PP tdng hgp va truc tiép
thay cho pp xac dinh Cu va Mn tu do (= yéu to su lao hoa)







VA m A7

Nguyen ly che bien chun

Nguyen ||eu - Qua tl‘lnh Che b|en ....................................
Thanh pham

—— XU ly/ Banh déng [- Cs td RSS, ICR, ADS
—— QT ¢ - nhiét - Cs CREPE
Can, ép, bao bi - Cs khGi SVR (cém,biin)

- Mu nudc tuai —— XU ly hda chét/ 6n dinh

QT c@ - hoa- dién (ly tam, _

kem hoa, dién hda...)

Pong goi, bao quan

Ti€p nhan, phan loai
— QT cd - nhiet

Cén, ép, bao bi _

- Mu phu

(déng, chen, day,
dam, dat. .)




UY TRINH SAN XUAT CSTN

Co dac:
-Li tam
- Boc haoi

bong tu

v

Can rulra

/\

Tao crepe to T

ao coOm, bun

A 4

Say
Khi ndng- x6ng khai

Say khi nong

Can xé- Can rua
Tao crépe
Tao cOm/bun

Say khi nong

Dong banh

(2)

O

CS kh0|

oo B,

CV, L

A,




Khai quat chung vé quy trinh che bien CS

< Gia cong hoéa hoc
- Ham lugng chat kho TSC%
- Ham lugng DRC%
- Ham lugng NH,
- XU ly hda chét chdng oxy hda, ch6ng mdc, tdy mau,

o 6n dinh dd nhdt...
- Pha loang va lang:

+ Pha loang bang H,O (Cs t&, crépe, khoi)
hoac NH; (Mu ly tam c6 dac)
+ D& lang 20-30’
> Giam kha nang tao bot
> Gidm tap chat, ddng déu, mau sang, dé gia cong...

- Banh dong (tra mu ly tam)



Khai quat chung vé quy trinh che bien CS

< Gia cong co hoc
- May can, cat, bam...

- Gian rung, bom thoi
- May cua lang, nhai nhoi, ép, bam lién hdgp,..
- May ly tam

> Lam dong déu nguyén liéu

> RUra sach tap chat va sérum

> Lam cho khéi dong co hinh dang va

kich thudc thich hop trudc khi xong say
< Gia cong nhiét

- Lo x6ng say~> Bay hdi nudc va cac chat khac

< Can, ép, bao bi, dong goi, bao quan
» BQ chéng ndm mdc, chdéng vi khuan
» Pam bao tinh 6n dinh ciia mu ly tdm c6 dac



Cac quy trinh sc ché CSTN




Phan loai Latex tu vuon cay:

PHAN LOAI LATEX NGUYEN LIEU

Loai 1 2 Ngoai lé
Chi tiéu
Tap chat Rat it C6 1an vo cay, 13 Co 1an vo

cay cay, la cay

Mau Trang sira Hoi vang Vang
Trang thai |Long tu nhién Cham dong li ti Pong Ion cgn
DRC% >= 30 >= 25 <25
NH, 0.01-> 0.03% theo |- .

trong luong latex




1). SAN XUAT MU CO DAC

< PP kem hoéa: ~ 6%
- DD alginal sodium, goml adragante agar-agar

- Uu diém: ndng suét cao, don gian, it hao tén (nang
ludng, nhan cong, serum chi chira 1> 2 %DRC.

- Nhugc diém: lam thay ddi thanh phan mu nudc
- Ung dung: ném mut, gdng tay, bong béng

< PP ly tam :~ 88%

- Uu diém: phdm chdt md kem tét va déu, it lam thay doi
thanh phan mu nudc

- Nhudc diém: nang sudt thap, dat tién, nhédn cdng cao,
phai xUr ly va ché bién mu phu

- Ung dung: rong rai




1). SAN XUAT MU CO DAC
< PP boc hdi :~5%, dung cho keo dan cong nghiép
- Nhudc diém:nhiéu chat phi CS , chat ngoai lai, sp hut nudc ma
<+ PP dieén giai: Binh dién phan co 3 ngan, 2 ngan bi la 2 ngan
chira dién cuc va chét dién giai lodng (NH3). Cac phan tor CS
trong md nudc cé xu hudng bam vao mang chan (mang ban
tham Cellophan), va dong lai tao thanh mot IGp cach dién,

khong cho nguon dién di qua = s dung dao nghich chiéu dong
dién cuc ngan dé cac phan tur CS troc ra va noi lén.

- Uu diém: ndng sudt cao, mu kem c6 chét lugng tot, SX cb
thé thuc hién lién tuc

- Nhudc diém: Khé thuc hién, yéu cau ky thuét cao, dién nang
tiéu thu cao

< PP két hop:
- Ly tam = kem ho3
- Kem hoa/ ly tam = bo6c hai




(1) SAN XUAT MU CO DbAC

QUY TRINH SX MU LY TAM LOAI HA » Sac NH3
MU nudc I
I Pé Iang
Chong dong bang NH3 ngoai 10
May ly tam
Thu gom, loc mu
MU cream
Thém NH3 chdng ddng vao Tank KT NH3 DRC
l Sac thém NH3
Van chuyén vé nha may R
I Khuay deu
Ti€p nhan ol , I
- KT NH;, DRC, I Peu chinh NH3 (0.7%)
- XU ly DAP , I KT chi tiéu
Loc mu

Ton trir (khuay dao)



(1). SAN XUAT MU CO DAC

QUY TRINH SX MU LY TAM LOAI HA
Nguyén liéu: Tiéu chuén loai 1:
+ Tap chat: rat it
+ Mau: trang sira
+Trang thai long tu nhién: qua lugi 60
+ DRS >30%
+ NH5: 0.2-> 0.35/ trong lugng latex

XU ly nguyén liéu:
- Thém DAP 10% (0.1%/ trong lugng mu) dé trung hoa Mg
- Xa mu vao mucng qua ray loc

- Pha nuGc + NH; : TSC% ~ 30%; NH5: 0.3 0.35% / trong lugng
mu

- L&y mau kiém tra cac chi tiéu ky thuat



(1). SAN XUAT MU CO DAC

Ly tam mu:

- Vé sinh ndp, dia, ndi, cdc 6ng dan, mang dan...bang formol 1%
hoac NH, 5%

- Khgi dong may, cho mu ly tam vao

- May ly tdm: ghdng nhiéu dia khéng ri hinh ndén cut trén dé cé cac 16
da dinh vi

- V: 7000 vong/ min va su chénh léch gilra ty trong cua hat huyén
phu va ty trong cua serum - phan tach serum va cac hat huyén phu

- Sau khi chay khdang 30’ thi 18y mau dé& kiém tra TSC% va NH;%

- Lam vé sinh may sau 2h hoat dong

Sau ly tam:
- Cream: Kiém tra ham lugng NH; (0.7%/trong lugng mu)
- Skim: Khu bét ham lugng NH3 bang thap khr,

DRC% ~ 3-6%; = danh dong bang H;PO, hoac H,S0O, 3>5%
- tao td, tao hat cOm—> xay—> ép banh-> dong goi



(1). SAN XUAT MU CO DAC

QUY TRINH SX MU LY TAM LOAI HA

Yéu cau ky thuat:

Pac tinh ky thuat Gidi han
Ham lugng chat khd TSC% t6i thiéu 61.5
Ham lugng cao su khdé DRC % t3i thiéu 60
Chi s6 potassium, KOH NGO, tGi da 0.8
Ham lugng NH; % t&i thi€éu/ DRC 1.6
Thdi gian 6n dinh cc hoc (MST) t&i thiéu (s) 475
Chi sO acid béo bay hai (VFA) toi da 0.2




(1). SAN XUAT MU CO DAC

<+Phan hang Mu ly tam

Chi tiéu Theo ISO ASTM TCCS
HL chat khé (TSC) % tdi thiéu 5 61.5 61.5
HL CS khd (DRC) % t&i thiéu 60 60 60
HL chat phi CS % toi da 2 2 2
HL NH; o, t&i thiéu 0.6 0.6 0.6
;ngégian 6n dinh co hoc (MST) giady 650 40 47c
Chi s6 potatsium, KOH N9, t0i da 1 1 0.8
Chi s6 acid béo bay hai (VPA) t6i da 0.2 0.2 0.2
HL mu dong % toi da 0.05 0.05 -
HL dong (Cu) mg/kg TSC 8 8 -
HL mangan (Mn) mg/kg TSC 8 8 -
HL bun, % toi da 0.1 0.1 .

Mau nhin thay

Khong c6 mau xanh/ xam




1). SAN XUAT MU CO DAC
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1). SAN XUAT MU CO DAC
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1). SAN XUAT MU CO DAC







1). SAN XUAT MU CO PAC

R T T




(2). SAN XUAT CS TO

San xuat CS td RSS

Vat liéu:

- Cac loai cui, dau (2m3/ tan CS kho)

- NuGc sach pH: 628, khong mau, khong mui (30m3/ tan CS kho)
- NH; 5210% (3Kg nguyén chat/ tan CS kho)

- CH;COOH 2->5% (5Kg nguyén chat/ tan CS kho)

- Hoac HCOOH 1-2>2% (2.5Kg nguyén chat/ tan CS kho)




(2). SAN XUAT CS TO

San xuat CS td RSS

San xuat:

- Kiém tra, phan loai, loc va I&ng latex
- Do DRC%, NH;%

- Pha loang DRC= 14> 18%

- Panh dong bang acid, pH danh dong 4.7->4.9; thdi gian:6h > to
mu (e ~ 30mm)

- Can bang may can nhiéu truc > td ma 1> 2m?, (e~ 2.5 3.5mm)
- RUra nudc, phdgi rao 2-3h
- Say:

+ Gd 1: t°C= 40> 45°C, thong gio nhiéu

+ G4 2: t0C= 50~ 55°C, thong gi6 giam

+ Gd 3: t°C= 60> 65°C, thdong gio

- Bao bi bao quan:



(2). SAN XUAT CS TO

<+Phan hang cao su to RSS:

LO& M6 ta

CS kho sach, nguyén ven, xong khoi déu, khéng bi phong dop, khong
cat san, khong cé ngoai vat

Co it vét moc kho rat nho trén bao bi, khong xam nhap bén trong
Khong c6 dom hay soc bi oxy hoa, khong cé t& mong bi qua nhiét
Khong am nhiéu khoi duc, khong bi chay xén

CS kho sach, nguyén ven, xong khoi déu, khéng bi phong dop, khong
cat san, khéng cé ngoai vat

<5% bdnh 18y mau cé it nhua va it méc khd bén trong

Khong c6 dom hay soc bi oxy hoa, khong cé t& mong bi qua nhiét
Khong am nhiéu khoi duc, khong bi chay xén

RSS1

RSS2

RSS o N . x
3 Giong RSS2 nhung < 10% so banh lay mau

Gi6ng RSS3nhung < 30% s banh 18y mau

RSS4 | C6 thé chdp nhan mot vai ngoai vat, bot khi, vét doc oxy héa, phéng
d6p, am nhiéu khdi....nhung véi 1 mdc do nhat dinh

RSS5 | Dudi cac loai trén



(2). SAN XUAT CS TO

San xuat CS to ICR:

- SX tU mu nudc khong pha loang

- Danh dong trong khuon hinh tru tron

- Cat lang thanh tdm e~ 3-5mm, dai 1-1.5m sau khi danh dong
- Can tho, can van, can rua

- Treo 1én goong, dé rdo 2->5h

- Say (diéu kién gidng RSS)



(2). SAN XUAT CS TO

<Phan hang cao su tc ICR

Loai
ICR1 ICR2 ICR3 ICR4
Chi tiéu
MAL Vang, trong, Vang, trong, |Vang, trong, | Khong dong
dong déu dong déu it dong déu | déu
o . T LGN, o n
Bot khi Ra’E It, pho va N,ho va phan d=0.5cm v Bi Bhong dop
phan tan tan i nhieu
phan tan
Co cham
Tap chat Gan nhu khong | Rat it cham den nho, Co nhiéu cham
P c6 cham den den nho cach nhau den
1cm
.. | Kho, chin déu, |Kho, chin Kho, chin e .
Z;infutha' khong chay déu, khong déu, khong g]]én a;?:r,] e
dinh chay dinh chay dinh y




(3) San xuat CS khoi SVR

TIEP NHAN
v

PHAN HANG BAN DAU
L 4

LOC THO
| Cs SVR CV:
— 6n dinh dé nhot
DANH DONG
—— - Khéng nhdn mua cla cdy mdi boi
CAN KEO i : , , A o o~
i Clele kich thich, bon phan hoac tien
CAN EP 1,2,3 dongtu
¥ - On dinh d0 nhot bang HNS 10%w/v
BAM TINH (Hydroxylamin Neutral sulfate)
v HL: 1.5Kg/1 tan Cs kho
SAY

v
PHAN HANG DU KIEN
!
CAN, EP BANH
¥
BAO BI, NHAP KHO




3) San xuat CS khoi SVR

1. Tiep nhan- Chat lugng mu

1 YEU CAU KY THUAT
Chi tiéu : :
Loai 1 (3L) Loai 2 (5)
. Long tu nhién, loc qua lugi loc 60
Ul k! d& dang (6018/inch)
Mau sac Trang sira
NH. 0.01% = 0.03% trén khdi Iugng | cg it nhat
mu nuoc 1 chi tiéu
DRC% > 28%w/w khong dat
pH >7 (8 mdi trudng kiém) yet Cal
Tap chat Khong
Thdi gian tiép .
nhan mu nudc 1B MR




2. Xit ¥ ma:
- Bua vao bé hon hgp

- Phun dd metabisulfite 1%
(w/v)—> chong oxy hoa

XL dac biét déi vai SVR CV

- Khudy déu bang may khudy
(Stirrer) khoang 5-10 min

- D& 1dng 10 - 20 min (10 min
/1m h)

- Pha lodng bang H,0 > DRC% =
22- 25%




3. banh dong:

Chi tiéu YEU CAU KY THUAT
DRC% >22%w/w
pH danh dong 5.2 > 5.6
NH, 0.01% > 0.03% KL mu ndroc

CH;COOH 2%-= 3%
HCOOH 1% +~ 2%

Thdai gian danh dong 6h<t<24h (6h-8h)

Axit danh dong

Phucong phap 2 dong chay/ quay deu/ glam bot




4. Can kéo (Crusher)
- Thém nudc vao muong dé khSi ma nbi 1én

—S(I)<he hd truc may can kéo la 50mm, ranh sau 25mm, bé rong ranh
mm

- Day may can dén tung mudng, kéo khoi mu vao gilra 2 truc may
can kéo

- Trong khi can tG mu rgi vao mudng nudc bén duGi may
- Bé day tG mu sau khi can kéo la 60- 70mm




5. Can ép (Creper)

- Can 1,2,3 co kich thudc khe ha
nho dan 5mm9 0.5mm

- Trong khi can phai c6 hé thong
nudc rira cung cap giltra 2 truc

- T6 mu say, khi can phai déng
déu, khong lan dom den

- Chiéu day tG@ mu: 4mm-> 6mm




6. Bam tinh (shredder) L ﬁ'I ﬁ

-May bam cat tG thanh hat com,
kich thuéc 5mm x 5mm, hat mu S
phai tdi x6p > cho vao hé nudc = E%
sach dé rira va chdng dinh e

- pH ho nudc gan ngi thai ~ 6>7




7. Xép hoc va dé rao

- Bom chuyén cém (bom Vortex)
chuyén hat cao su tr hd6 bdm-> san =
rung (Vibrating screen) va phan A——
ph0| vao thung say (kim loai, khong gt

ri, day co duc 10)

- Dung tay phan phdi hat cao su
dé cé mat ngang déu nhau. Tranh
16 héng hodc dinh thanh tirng cuc.

- PE rado 15p 30p<l‘<60p




8. Say
- Thdi gian xong say 9* 2p/ 1 goong ra lo

Tg sdy phu thudc vao tinh trang cta hat cao su, d6 am moi
trucong, nhiet do say, loai may say...

- Nhiét do say:
+ Pau 10: 105 >1300C
+ Cubi 10: 95>1250C

-KT sau say: mau vang dong déu, khong lan cac vat la, cdc d6m
trang hoac den, khong chay dinh...




9. Can va ép banh
- Lam ngudi Cs: T°C mu ra l0: <40°C
- Can Cs: khoi lugng banh Cs: 331Kgi0.5Kg
, . 3
- Ep banh:
+ Dai: 670mm+20mm
+ Rong: 330mm+ 20mm

+ Cao: 170mm +5mm

may ép:
+ F: 2000 > 2500 PSI
+t:0.2 4 0.1 phut

pé chong dinh, cé thé boi dau Cs
hoac thau dau vao khuon.

- LAy mau kiém tra phan loai



10. Bao goi, xép kho

- Bao goi: tui PE day 0.03-> 0.1mm

- Nhan TCVN, ghi dung vdi chung loai va cap hang

- Boc kin, hang dinh lai va khong bij rach

- Vao pallet va x&p kho (thoang, khdong bi &m uét, t<40°C)




4a) San xuat CS kh"" tu mu donc

TIEP NHAN VA XU LY

CAT, RUA, TRON

'Il
EP CAT RUA TRON
H" r EE

CAN BAM RUA TRON
m** a

CAN RUA LAN 1.2.3

R c!‘i"“u:‘#’ N

PHAN HANG DU’ KIEN
CAN, EP BANH

BAO BI, NHAP KHO




4a) San xuat CS khoi tu mu donc

1. Tiep nhan- Chat lugng mu

Nguyén liéu: mu déng va mu chén

YEU CAU KY THUAT

SR Loai 1 (SVR 10) Loai 2 (SVR 20)
Tap chat Khong co 1a, vo cay |Co it la, vo cay
Mau sac Trang Vang xam
Trang thai Khong co vét den co it vét den
DRC% <50% 50% —>60%
Thdai gian ton trr | >15 ngay 15->30 ngay
Tinh trang ton trir | Kho rao Kho rao

2. XU ly nguyeén liéu:
- Phan loai, phan hang du kién

- Tron nguyén liéu




3. Panh dong:

Chi tiéu YEU CAU KY THUAT
DRC% > 22%w/w
pH danh dong 5.2 > 5.6
NH; 0.01% - 0.03% KL mu nudc

CH5;COOH 2% +3%

HCOOH 1% 2%

Thai gian danh dong | 64 <t <24h (6h-8h)

Phucong phap 2 dong chay/ quay deu/ giam bot

Axit danh dong

4. Can kéo (Crusher)
- Thém nudc vao muong dé khdi mu ndi 1én

—S(I)<he hd truc may can kéo la 50mm, ranh sau 25mm, bé rong ranh
mm

- ,Dé’ly(/,méy can dén tung muong, kéo khdi mu vao gilra 2 truc may
can kéo

- Trong khi can tG mu rgi vao mudng nudc bén dudi may
- Bé day t6 mu sau khi can kéo la 60- 70mm



5. Can ép (Creper)

- Can 1,2,3 cob kich thudéc khe hd nhé dan 5mm-=> 0.5mm

- Trong khi can phai cdé hé thong nudc rira cung cap gilra 2 truc
- T8 mu sau khi cdn phai ddng déu, khéng 1an d6m den

- Chiéu day tG mu: 4mm-=> 6mm

6. Bam tinh (shredder)

-May bam cat td thanh hat cdm, kich thudc 5mm x 5mm, hat mu
phai tdi x6p = cho vao ho nudc sach dé riua va chdong dinh

- pH ho nuGc ~ 6>7

7. Xép hodc va dé rao

- BAm chuyén cém (bom Vortex) chuyén hat cao su tir hd bam-> san
rung (Vibrating screen) va phan phéi vao thung say (kim loai, khong
ri, day co duc |0)

- Dung tay phan phdéi hat cao su dé cé mat ngang déu nhau. Tranh
16 héng hodc dinh thanh tirng cuc.

- Pé rdo
I5p+30p<t<60p



8. Say
- Thdi gian xong say 9* 2p/ 1 goong ra |0

Tg sdy phu thudc vao tinh trang clia hat cao su, d6 &m moi
trucong, nhiet do say, loai may say...

- Nhiét d0 say:
+ Pau lo: 105 ->1300°C
+ Cu0i 10: 95>1250C

-KT sau sdy: mau vang dong déu, khdng lan cac vat la, cdc d6m
trang hoac den, khong chay dinh...



9. Can va ép banh
- Lam ngudi Cs: T°C mu ra l0: <40°C
- Can Cs: khoéi lugng banh Cs: 33 lKg +0.5Kg
- Ep banh: 3
+ Dai: 670mm* 20mm
+ RONng: 330mm=20mm
+ Cao: 170mm=*5mm
Luc ép va thdi gian ép tuy thuodc loai may ép:
+ F: 2000 - 2500 PSI
+ t: 0.2 = 0.1 phut
Pé chdng dinh, c6 thé bdi dau Cs hodc thiu dau vao khudn.

- L&y mau kiém tra phan loai



10. Bao goi, xép kho

- Bao goi: tui PE day 0.03-> 0.1mm

- Nhan TCVN, ghi dung vdi chung loai va cap hang

- Boc kin, hang dinh lai va khong bij rach

- Vao pallet va x&p kho (thoang, khdong bi &m uét, t<40°C)




(4a) San xuat CS khoi tu’ mu dong

<+Phan hang cao su khoi SVR

e Loal | syR3L SVRCV, | SVRCV, | SVR5 | SVR10 | SVR20
Chi tieu
Gidi han khong vuot qua
HL ch&t ban (%) 0.03 | 0.03 0.03 | 0.05| 0.10 | 0.20
HL tro (%) 0.60 | 0.60 0.60 | 0.60 | 0.75 1
HL dam (%) 0.60 0.60 0.60 0.60 | O0.60 0.60
HL ch&t bay hai (%) | 0.80 | 0.80 0.80 | 0.80 | 0.80
Po déo ban dau (P,) | =30 > 3() > 3() >30 | >30
Chiso duy tridodeo| 55 | >4 > 60 >60 | 250 | >40
(PRI)
Chi s0 mau Loyibond 6 6 6 6 6 6
D6 nhdét Mooney 60 50
Chi s0 mau +2
Chi sO luu hoa




(4b). SAN XUAT CS Crépe tu mu dong

Nguyén vat liéu:

- MU dong tu nhién tot va mu chén tot

- MU dong tu nhién xau va cac loai nguyén liéu bj loai ra cua mu tdo
- MU chén qua xau, mu dat, mu dam

- Nudc sach pH: 628, khong mau, khong mui (40> 60m3/ tan CS kho
- Cui, dau,...

Ché bién:

- Nguyén liéu dugc phan loai, ngam rua

- CO thé lam sach bang may nhai hodc may bam thé

- Can crepe (12 lan), khe hé giam dan, e ~ 2.523.5mm

- Say t0C~ 550C

- Can, bao bi, bao quan...



(4b). SAN XUAT CS Crépe tu mu dong

<Phan hang cao su Crépe

Loai
Crepe 2x Crepe 3x Crepe 4x Crepe 5x va 6x

Chi tiéu
Mau Vang nhat Vang nau Nau xam Xam den
Tap chat Rat it cham den | Nhi€éu cham Co tap chat | Co nhiéu tap

AP nho den (Vo cay) chat thdy dudc
Trang thai | KO, chin déu, | Khg, chin Khd, chin Khd, cé lan hat
ke 4 khéng chay déu, khong | déu, hoi séng hdi chay,

dinh chay dinh chay, dé dut | de dut

NgUYen | mu déng ngoai | Ma chén tt | Md chén MU d&m, mu
lieu che n , e N N ~
bi&n |0, mu chen tot Xau, mu day | dat




CHAT LUONG CS

Noi dung cc ban cua KT chat lucgng

- Thong ké chat lugng- hang chat lugng

- Tong hdgp cac khiéu nai va dé nghi cta khach hang
- Diéu tra du doan cua nhu cau thi trudng

- X4y dung tiéu chudn cai tién quy trinh hop ly

- Hoan thién hé théng kiém tra chét lugng

- Thiét lap hé thong thanh tra va phuc tra nha nudc

Nguyén tac co ban cua KT chéat lugng

- Cuong quyét loai bo hang kém chat lugng
- ThuGng xuyén

- Toan bo & xuyén suot

- On dinh

- “Hgp déng” rang budc gitra khach hang va nha san xuat



CHAT LUONG CS

Nauyén tigu| Nhan sy

Luu kho | Dinh chuén Pao tao | BDdng luc
Chat lugng
TR SRR Toc do
Bao tri | Ky thuat Kiem tra ,
Bat thudng

Thiét bi | Quy trinh |

So do Isikawa



CHAT LUONG CS

Cac yéu té anh hudng dén chat luong & bién phap khac phuc

- Ham Iugng chét ban:

- Ham lugng tro: oxyt kali, cacbonat, calci, natri phosphat

- Ham lugng chat bay hai

- Ham lugng Nito: chat bao vé chong lao hda va chat xuc tién

- B0 déo ban dau P,: la do deo cua CSTN G 1000C, n6 phan
anh muc do da bi oxyt hda mu, do deo cao chirng to CS con
tot, chua hoac it bi oxy hoa

- Chi s6 duy tri d0 deo PRI: La muc chong lai su oxy hoa cua
CS thién nhién, chi s6 duy tri d0 deo cang I6n kha nang chong
oxy hda cua CS cang cao

- Chi s0 mau Lovibond (kinh mau chuén Lovibonnd)



CHAT LUONG CS

Cac yéu té anh hudng dén chat luong & bién phap khac phuc

> Gilr ngudn cung cdp mu nudc 6n dinh
> Thuc hién nghiém tuc viéc sd loc mu
> Qudy déu, dé I1dng dang QT

> Pha ché€, s dung dung hoa chat

> KT chat ché QT danh dong (pH, DRC)
> Kiém soat thdi gian luu trdr mu

> Bao dam may moc hoat dong lién tuc
> KT chat ché QT say, vé sinh hoc say
> Lam ngudi <60°C trudc khi ép banh

> Phan loai va tron déu mu tap khi ti€p nhan va ngam rura
> Xép td mu trong khi can

> Xép déu mu trong cac hoc say



PHUONG PHAP KIEM NGHIEM CS

Poi véi mu nudc:

1. PP xac dinh ham lugng chat kho (TSC%)
2. PP xac dinh ham ludng CS kho (DRC%)

3. PP xac dinh ham lugng Amoniac trong mu nudc

0i v3@i CS khoi:

PP xac dinh ham lugng chét ban

PP xac dinh ham lugng tro

PP xac dinh ham lugng nitc

PP xac dinh ham lugng chat bay hoi
PP xac dinh D6 déo ban dau

PP xac dinh chi s6 duy tri d0 déo PRI

PP xac dinh chi s6 mau

N o v s wN e






CAO SU THIEN NHIEN:
THANH PHAN, CAU TRUC VA TINH CHAT




THANH PHAN

I. Thanh phan chung:

Chi tiéu TG xong khoi tu latex | Crépe xong khoi tu latex
hang 1 hang 1
Trung binh | Gidi han | Trung binh Gidgi han

- Am d6 0.61 0.3-1.08| 0.42 0.18 - 0.90
- Chiét rat aceton 2.89 1.52 - 3.5 2.88 2.26 — 3.45
- Protein 2.82 2.18 -3.5 2.82 2.37 —3.76
- Tro 0.38 0.2 -0.85 0.3 0.87 - 1.15
- Cao su 93.30 - 03.58 -

Bang 1: Thanh ph3n CS séng (Céng nghé CSTN, Nguyén Hitu Tri)




THANH PHAN

II. Cau tao phi CS:
1. Am do:

- Tuy thudc vao nhiét dd, 8m doé kk, thanh phan hda hoc cia CS

- Lién hé vGi ham lugng protein
- Am d0 cao > vi khuan phat trién, &nh hudng tinh chat co ly ctia CS

2. Chat chiét rat (dudc bang) Acetone:

- Chat c6 dugc trong dung dich trich ly aceton

- GOm:
+ Cac chat c6 nguon goc lipid (tao bdi cac acid beo);
+ Glucid (glucoside cua sterol)

+ C,,H,,05 va C,,H5,0 la cac chat chdng oxy hoa va chdng lao
hoa tu nhién

- Anh hudng dén qué trinh luu héa

- Chlra amine mang doc to



THANH PHAN
II. Cau tao phi CS:

3. Protein:
-1.6% - 3.4%
- Anh hudng dén tinh hap thu nudc

- Protein phan huy tao ra cac amine (c6 chldc nang gia toc
luu hda)

4. Tro:

- Anh hudng téi kha ndng hat nudc clia CS da luu hda va tinh
cach dién cua no

- Ham lugng Cu va Mn ton tai sé gay doc hai cho Cs




THANH PHAN
III. Tinh khiét hdéa CS:
1. DPoi vai Cs kho: dung dung moi cua Cs hoac chat phi Cs

- Chat hoa tan tot hydrocarbon: benzen, xang,chloroform...

- Chat lam truong né hydrocarbon va chi hoa tan dugc mot phan:
ether ethylic va ether dau hoa

- Chat lam trucong né 1 phan hydrocarbon va hoa tan dugc cac chat
nhua, mot phan dam, dudng: rudu & acetone

a. Phuong phap chiét rat bang chat phi dung méi- PP Harries
b. Phuong phap Két tua phan doan Cs

c. Phuong phap Hoa tan phan doan

. POi vai latex:

Pam dac hoa va pha ldang lién tiép
Di chuyén protein

Phan huy protein

. PP khac

o 0 T 9 N



Cau tao hoa hoc:
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Sinh tong hop CS:

Acid acetic 2> acid acetylacetic - acetone->  — methyicrotonic
- polyisoprene

] I
CH3—C—0OH + H—CH,—COOH ﬁ CH;—C—CH,—COOH
-
Acid acetic Acid acetic Acid acetylacetic
O O

CcH C—CH,—COOH » CH,—C—CH

J P O J 3

Acid acetylacetic ™ Acetone



CHs, CHgq

>C=0+ H,CH—COOH —» >C=CH—COOCH
CH, - Ho0 CcH,
Acetone A. Acetic A. - methylcrotonic
CH, 0 CH, 0
-------- | | pm—mm——-- | | p=———--

+ H1+CH,—C=CH—C—+OH+HTCH,—C=CH—C—TOH+ - ..

—rT_E——e,e_——_——, = Ry e e I. -------

I LI
CHy [ 0O} CHy i’ﬁ"-.

Pl | 5
. —CHy—C=CHi-C+CHy,—C=CHiC— - --

l
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Cd ché phan Ung cua 2 hay nhiéu phan tu isoprene:

(dang phang)
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Polymer hoa isoprene ¢ mang lugi ba chiéu
Giai doan 1: da phan héa theo chiéu dai
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Cau truc CS
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Co ciu lap thé
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Cis: CSTN & CS tong hgp

Trans: gutta-percha va batta




Phan doan va phan tu khoi:
1. CS “"sol” va cs “gel”

Gia thuyét ve su thanh 1ap cac lién phan tu
- SU khu hydrogen:

-_l:l____lH lll—l
! \
| | +1/20; N

& — 8 4+ B—=a > B— 8 [ —
| | -Hz0 L
. . . »

2 phan tu hydrocarbon CS Phan t&r cap doi bdi cau don



- Gan oxygen (mot phan tlr oxy gan vao 2 noi doi):
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- K&t qua cua hoat tinh ndi doi:
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2. Phan tu khoi (10.000 > 400.000)

e Phép do tham thiu
e Phép do do nhét
e Phép ly tam siéu toc

e Khuéch tan anh sang

Bang: Vd vé phan tu khéi cua CS

Ban chat cao su

Phan tu khai

Do da phan hoa

trung binh trung binh
PHAN _ phén tan nhiédu 50.000 730
f'ﬁ;%” — phén tan it... 210.000 3.000
UA[Z; SU - mﬂln b phan tan 150.000 2.200
CREPE | - phénkhéng tan.. 330.000 4.800
— Cao su da nhai ean (15 phnat
& 35°C...) 38,000 560
— Cao sunhdi can va
oxide héa manh... 12.000 170




TINH CHAT

Tinh chat hda hoc:
I. Phan 'ng cong:

1. Cong hydrogen (hydrogen hoéa)

2. Cong halogen (halogen hoa): florine (F,), chlorine (Cl,), Bromine
(Br,), Iodine (I,),

3. COng hydracid (tac dung cua hydracid): acid fluorine hydride
(HF), acid chlorine hydride (HCI), acid bromine hydrine (HBr),
Acid iodine hydrine (HI)

4. Tac dung vGi oxygen:0,, O,

5. Tac dung clia cac dan xudt nitrogen: acid nitric, nitrogen oxide
(NZO3I NZO4)I

6. Tac dung cua cac chat khac: SO,,



TINH CHAT

Tinh chat héa hoc:

II. Phan 'ng huy:
1. Su chung kho

2. Tac dung cua oxygen

II1. Phan 'ng dong phan héa va dong hoan héa
1. PU két vong bai nhiét
2. PU két vong bdi su phdong dién
3. PU két vong bdi hda chat
4. PU cua cac dan xuét hydrocarbon khac:
+ Dong phan bdi tac dung cua bazo

+ Bong hoan hoéa bdi tac dung cua bot kém



1. Phan ng cong:

I o
: > CH
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Nhom o-methylene




I.1 Cong hydrogen (hydrogen héa)

b e s .
NV NVANVANPIN

CS hydrogen hoa (C;H,,)n




I.2 Cong halogen (halogen hoéa)

| | I
NN/ /T\ a2V
9 L ] [ ] [ ] [ ] |l [ ] ‘ |l

! |
cl, cl, “le o

Cao su ¢o6 51% chlorine




I.2 Cong halogen (halogen héa)

. 0 O 0
. 0 0 ¢ O L 0 0
TINHN N H > L /INZIN N/
:I O A :I . A - (2HCI), > » ‘ » . ‘
o | [ Worl lclalalc
Cl Cl ci CI  C Cl
+2CI,| + 20| Cao su co 68% chlorine

(CsHGCl,)n




* Cac giai doan khac nhau cua phan dng cong Cl, .

cH, + 2C1, - CH,Cl + 2HCI| (the)

107716 2 107714

cCHC, + 2C1, - C H.CL + HCI

10014 2 10013

(thé va cong)

c H.CL + 2C1, - C H Cl|the)| + 2HCI

10013 2 10011
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+ CI
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Cao su chlorine hydride hoa (C.H,CI).
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I.3 Cong hydracid

- HF
- HCI
- HBr
- HI

I.4 Phan 'ng v@i oxygen

- Peracid
- Ozone (0O;)

- Nitrobenzen, peroxid benzoyl....




mow o
—CH,—C=CH—CH,— +0, —» —?H—G=GH—GW;—

OOH
CH, CH,
—GH—[|3=GH—GHE— —» —CH [lj—GH—GHE— +0*
o o
CH, CH,

—?H—G=GH—GW;—+U$ : ﬁ C=CH—CH,— +HD
OH 0

CHj CH,
—CH,—C=CH—CH,— + 20— —CH,—C=0 + HG—CHy—
0



I.5 Tac dung cac dan xuat cta Nitrogen

- Acid nitric
- Nitrogen oxide

- H/c nitro hoa (nitrobenzen)

I.6 Tac dung mot so6 chat khac

- Anhyrid sulfuro
- Aldehyde
- Ethylene




II. Phan ¥ng phan huy

1. Tac dung cua nhiét:

L T oo
./l\. /l\i\. /-\\\. /l\i\. /l\\. /t‘
l TOC: 30°- 300°C
'r : :
.////l\-//l ./l\./;/l .//l\.//,l Isoprene

2. Tac dung cua oxy:



II. Phan ng dong phan héa va dong hoan héa

1. Két vong bgdi nhiét:

|/|/|/,_,/f—*”

—CH,—C—CH,— CH, — CHy — — CH, — CHy, —C— CH, — CH, — CHy, —C— CH, — CHy—

2. Két vong bdi su phong dién:

3. Két vong bdi hoa chat:

Cac hda chat nay la nhirtng hgp chat c6 phan Ung acid hoac kha nang
phong thich dudi anh huéng nao do

= H2504 (R_SOZ_X)

- Halogenide cua 1 vai KL va dan xuét cua ching (acid
chlorostannic)

- Phenal,....



Gia thuyét veé su két vong

- Hai dai phan t(r 1an cén tu bao hda 1an nhau, ludn phién tao thanh
cac vong co 8 nguyén tu carbon

CH, — CH CH
CH 2 2 3
N S AN |
-=—CH,—CH—C CH—C—CH,—~~
I I I |
--—CH,—CH—C CH—C—CH,—--
/ "\ / |
CH, CH, — CH, CH,
I I
/CH\ /CHE\ /CH\
--—tle (|3H cI:H cI:H —--
-=—CH CH—-=-

NN N
| i |

CH, CH,



- Vong 6 nguyén tu carbon do mot dai phan tu tu bao hoa:

| | |
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. Cac ndi déi mo ' ra duoi
VS tac dung ciia H,SO, va .
t/ t/ \- - l/. .
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Mat do chua no tdng quat: 50> 60% ?2???



4. bong phan héa dudi tac dung cua bazo

[ ]
X 0 .. .
INS Y Tha Y
Cl
H
. l /-,‘ ‘ /-
o 1\ —= N\
| Cl
H

- HClI e



4. Tac dung bot Zn. - +HIH4 ~. -~ R
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LY TINH CAO SU



LY TINH
Ty trong (g/cm?):
- CS tinh khiét: 0.906
- CS kho: 0.911
- CS luu hoa: 0.923
Tinh dan hoi: kha nang chiu dugc bién dang rat I6n va sau do
tréd vé trang thai ban dau cua n6 mot cach dé dang.

Sau su song thi kém dan hoi hon cao su da luu hoa: khi kéo
dai ta nhan thay cao su song khi budn ra sé tré vé trang thai
ban dau cua no cham va it han CS luu hoa.



LY TINH

Anh hudng ctia nhiét doé: néu ha nhiét dé xuéng dudi nhiét
do binh thuong thi sic chiu kéo dan cua no tang Ién. Néu nhiét
d6 <-80°C cao su s€ mat hét tinh dan hoi (gel hoa). Néu nang
cao nhiét d6 cua mau lén siUc chiu kéo cua no giam xuodng.

Néu lam lanh cao su song va cao su luu hoa hiéu qua sinh ra
sé tudng tu nhau. Néu nang cao nhiét do I1én, sUc chiu keo duc
cao su luu hoéa ha xuong cham han cao su séng, d0 gian cua
cao su luu hdéa tang cham han cao song.

Nhiét do st chiu keo dan B dan
("C) (kgem?) (Te)
-155 2ab 0
—H) 380 511
0 uts 1O
20 21,7 1.250
40 19 1.450
1L 11,2 1.800
=0 3




LY TINH

Anh hudng cua toc do kéo dan: tdc do kéo dan cang Idn, thi
tri s6 cua suc chiu kéo dan va do0 dan cang cao. D4i vdi cao su
luu hda van toc kéo tang Ién = sUc chiu dung va do gian duc

cling tang.
T1lé kéo dan Thoi gian ean Sue chin keo duot b din

(% moi gidy) thiét dé dut (kg/em?) (%)
al) 20 gay al,7 1300
14 1 phut 20,b 1.25()
3 5 phut 10,2 1.020

0,1 1 ;o 29 400

0,025 4 g1o 2,2 200




LY TINH

Luat dinh dan (modul): Né&u ta so sanh cdc mau cao su luu
hda cé cac thanh phan khac nhau, kéo don gian bang tay dén
mot dd nhat dinh, ta phai dung sirc kéo khac nhau. D& dién
td su khac biét nay, ngudi ta do luc kéo can thiét dé sinh ra
mot do dan dai da dinh (goi la modul).

VD: Modul = 300% la luc kéo can thiét dé c6 mét d6 dan dai la
300 %.



LY TINH

Pé du cua cao su: néu kéo dai mot mau cao su dén do dan
nao do réi buong ra ta nhan thay mau cao su tré vé trang thai
bang dau rat nhanh. Nhung khi keo dén mot dé dan Ign va gilr
trong thdi gian lau mau CS khong tré vé dung chiéu dai ban
dau va su co rut nay xay ra cham hon, cho dén khi khong bién
ddi. Su khac biét gilra chiéu dai d3 co rut va chiéu dai ban dau
goi la do du cua cao su.

Yéu t6 anh huong dén do du: toéc do kéo dan, ty Ié€ dan, thoi
gian dan va nhiét do:

- T6c d0 cang nho d0 du cang IGn;

- B0 dan cang I6n d6 du cang I&n;

- Thoi gian dan cang I6n d6 du cang I0n;
- Nhiét d0 cang cao d0 du cang I&n.

D0 du cua cao su luu hoa thap hon cao su song.



LY TINH

Bo dan (%) Bo dw sau 10 Bo du mat di bo dw con lai
ngay (%) o nhiét do (%)
100°C (%)

al) 1,0 ( T,

100 20 2,0 17,5

150 27,5 7.0 20

200 A1) 12.5 27,0

250 2D 25 511

350 125 72,5 52,5




LY TINH

Hién tugng tré dan hoi:

Suc chiu kéo dan fkgem®)
e

0 A, Ay Db dan(%



LY TINH

Cracking: néu kéo dan manh cao su song, duy tri lau ha thap
nhiét d0 = gel hoa va khong dan hoi, nhung néu tang nhiét do
lén ta thay no tu co rut lai cho tdi gan chiéu dai ban dau gan
bang d6 du. Nhung néu ta gitr 2 dau ctia né khéng cho co rut
lai, IUc tré vé nhiét do binh thudng ta mdi budng tay ra thi no
sé khong rut ngan lai (hién tugng Cracking). Nhung khi tang
nhiét do Ién cao, no trd vé trang thai ban dau

Racking cang I6n = ty trong CS cang tang



LY TINH

Bién dang lién tuc: sau mot thdi gian bé mat cao su co cac
dudng rang nuc cang rong va sau dan do su oxy hoda. Su
bién dang lién tuc 13p di 13p lai bao gébm hién tugng tré sé
lam cao su bi phat nong Ién (voO xe).

Dung moi CS: hydrocarbon vong, hydrocarbon halogen hda,
ether, ester, hgp chat sulfur hoa....



LY TINH

PP kiém nghiém:

= Luc khang ddt (Kg/cm?2, MPa/psi

= Cuong luc dinh gian (modulus) dén mot do dai quy dinh
= Modulus

= 0% gian dut

» Sirc khdng xé biéu dién béng Kg/cm

= DO bién hinh kéo (%

= Bién dang nén % (bi€n dang so vai kich thudc ban dau



LY TINH

= b0 khang mon

= Khang dap nut

= Nhiét ndi sinh (ISO 4666, ASTM D623

= Tinh khang lanh (ISO 812, ASTM D2137)

= SUc dinh cao su vdi kim loai (ISO 813, ASTM D429
= DO cach dién (ISO 1813, ASTM D991)

= Tinh tham khi (ISO 2782)

= Tinh khang l1ao hoa nhiét (ISO 188, ASTM D572)
= Tinh khang ozon (ISO1431, ASTm D1149)

= Tinh khang anh sang

= Khang dung moi



CAO SU TONG HOP




TRUNG HOP POLYME
Phan (rng trung hop:

- Giai doan 1: khoi mao (héa hoc, UV, blrc xa, nhiét do..) - tao
trung tam hoat déng

- Giai doan 2: phat trién mach : cac trung tdm hoat ddng phan &ng
v@i cac monome, sinh ra trung tam hoat dong maoi.....

- Giai doan cat mach: trung tdm hoat déng bi dap tat

Phan loai:

Trung hgp goc (tao polyme ti» monome chira lién ket ethylen):
trung tam hoat déng la cac goc tw do, no két hop vao 1 trong 2
carbon cua noi dbéi dé hinh thanh goc tw do & carbon con lai

Trung hop ion hoac phan cwc: trung tam hoat dong la ion hoac

tich dién Strt‘mg hc_)’E anion, cation




TRUNG HOP POLYME

PP trung hop: Qua trinh polyme la lién tuc va phirc tap
Nhap nguyén liéu va hoda chat can thiét

Gia nhiét phan rng

Téng hop

Loai bo cac monome chuwa phan rng

Lam ngudi phan &ng

SR O D =

Xuat liéu




TRUNG HOP POLYME

Trung hop khoi: phan (rng khoi mao va phat trién trong moi
trwdng monome tinh khiét, cé hoac khdong cé6 dung moéi monome

—->Bon gian, polyme sach

-2 ,th“)ng diéu dwoc nhiét (‘10 dd nhot cao, sw thoat nhiét kém—>
xuat nhiét cuc b(f),‘ khéng déu, xay ra hién twong qua nhiét cuc bb.
Gia cbng gap nhiéu kho khan

> Ung dung: san xuat thay tinh hivu co, banh rang (chi can gia
cbng co khi)




TRUNG HOP POLYME

Trung hop huyéen phu: sy phan ’,[én monome dwdi dang giot nho
trong moi trvong lien tuc (nwoc cat). Chat khoi mau tan trong giot
monome va déng hoc xay ra giong trung hop khoi

—>Dién tich tiép‘xac cua hat monome véi méi tredng Idn > khdng
gap kho khan vé nhiét

> San pham tinh khiét
> Tach monome ra khdi méi trwdng phant tan bang ap suat

> Chét 6n dinh s dung: gelatin, tinh bot...




TRUNG HOP POLYME

Trung hop nhi twong: monome phan tan trong maéi treong lién
tuc, giot nhé cé kich thwdc 0.05-5nm. Nong dd chat nhii héa rat
cao, chat khoi mao nam trong pha lién tuc (nwéc). Phan t(ing xay
ra trén bé mat hat micel

éChé‘t nhi héa sir dung: xa phong oleat, panmiat, laureat kim
loai kiém...

> Chat ‘nhu hoa bao quanh maéi trwong hyd‘ro carbon tao thanh
micel (dau ky nwdc quay vao trong), tao hé bén virng.

> ng dung tao ra latex tbng hop




TRUNG HOP POLYME

Trung hop dung dich: dung dung méi cé kha nang hoa tan
monome va polyme cung ltc. Tng hop & nhiét dd cao va khuay
tron

> Khéng kinh té, phai thu hdi dung méi, khdng ché khdi lwong
phan t& va kho lam khé sadn pham




CS SBR (Styren butadien rubber

Styrene: dudc san xuat tu Ethyl benzen (benzen + ethylene)

Butadiene: san pham cracking tUr dau mo




CS SBR (Styren butadien rubber)

PP san xuat:
- Trung hgp g6c tu do trong nhii tucng
- Trung hgp anion trong dung dich

Pac tinh:

- Thay doi tuy theo ham lugng styrene, nhiét @& déng trung, chat don..
- Tinh chat thap néu khdong co don

- Khi c6 don tang cuong tinh chat ~ CSTN nhung do khang xé thap hot
- b6 khang mon, khang uén gap cao

- Nhiét sinh noi cao hon NR

- Khang lao hoa, khang dau, dung moi yéu

- Chiu nhiét thap (nhiét d6 st dung -50°C-> 80°C)

- SU dung trong nhiéu lanh vuc (ché tao vo xe...)



CS Butadien (BR)

Phuong phap san xuat:
- Trung hdp nhu tudng: it sir dung
- Trung hgp dung dich:

+ XUc tac Ziegler-Natta

+ XUc tac anionic

H H CH,
H CH-—
AN s \c:c/ CH/
/C=C\ S/ N |



CS Butadien (BR)

Pac tinh: thay doi theo xUc tac,

- Tinh chat co cua BR c6 don thap hon nhiéu so vdi NR va SBR

- Nhiét sinh noi thap

- Tinh khang mon, khang nut cao (= don véi CSTN lam vo xe)
- D6 bam dinh tang khi dugc phoi tron vai CSTN;

- Khang lao hoa tang khi dudc phéi tron véi CSTN

- Tinh khang xé thap

- Khang dau, dung moi kém

- Vi tinh tham khi cao nén dién trd va tinh khang dién cao

- Khoang nhiét s dung: -80-> 80°C

- San xuat vo xe, polistiren bén va va dap; bang tai co tinh xé rach,
tinh khang mon, khang nhiét tot va tinh khang uén khuc dap nut tot
han khi dudc phoi hdp BR vGi NR



So sanh NR, SBR va BR

Tinh chat NR SBR BR

Tinh gia cong | Rat tot Rat tot Trung binh
Can hoda deo It hda deéo Kho bam truc
Ton NL gia cong | Dé tu luu Phai tron vai CS khac

KL riéng 0.92 0.94 0.90

Tinh bat dinh | Cao Trung binh Thap

Co' tinh CS song | Cao Thap Rat thap

Do cung (shore)| 30-90 40-90

79C sd -50 > 70 -50 - 80 -90 = 80

Khang dut MPa | >25 >20 ~18

Khang mon Tot Rat tot Rat tot

Tuhg hdy R4t cao Cao Rat cao

Nhiét sinh noi | Nho Trung binh Rat nho

Khang xe Rat cao Trung binh Rat nho

Khang ubn gap | Trung binh Tot Rat tot




CS NBR (Nitril butadien rubber)

Butadien & acrylonitrile




CS NBR (Nitril butadien rubber)

PP san xuat:

Trung hop goc tu do trong nhu tucng

Pac tinh:

e La polyme vO dinh hinh (nén thudng phai thém chat don (than den))
e Khi c6 do tang cudng tinh chat ca hoc tot

e Khang dau, khang dung moi rat tot (Nitril cang cao > d0 cling
cao, khang dung moi tot)

e Tinh khang lao hda rat tot

e Khang oxon va UV kém (nén thudng dua nhua PVC vao khi s dung)
e Khang bién dang nén, khang mon, khang khi Tot

e Khoang nhiét s dung: -40°C - 130°C

e SUr dung nhiéu cho cac chi tiét ti€p xuc vdi dau nhu trong CN xe hai,
CN dau mo, xay dung, tau bién.....



CS IIR (isopren isobutidien rubber)

PP san xuat: trung hgp cationi trong dung dich

= Polime vO dinh hinh

= Chiju nhiét tot hon NR do c6 néi doi rat it han (-50°C - 110°C)
= Co tinh tang khong nhiéu khi dung don tang cudng

= Khang khi rat tot (dung lam mang, ruot xe...)

Khang dau, khang dung moi kém

Khang lao hoda, ozon tot

Chiu nudc, acid va baz tot

Bat dinh thap (nén phai stir dung phoi hgp vdi loai khac
« Ung dung:

= SX vO rudt xe

= SX nut chai dugc phdm (do chiju nhiét t4t)

= SX dém chong rung



CS IIR (isopren isobutidien rubber)

CH,

ﬁ——CHE—C CHE—C=CH—CHE——3‘

CH;m CH, X




CS CR (Cloren rubber)

PP san xuat: Trung hop goc tu do trong nhu tucng

= Polime ban két tinh (keo dan)

= Khi c6 d0 tang cuong tinh chat co hoc rat tot

= Tinh chat bat chay: tu tat

= Khang dau va dung moéi tot (do co Cl phan cuc)

= Khang ozon tot

= Khoang nhiét s dung: -40 - 100°C

= SU dung: CN xe hai, két cau xay dung, cap, keo dan, bao bi...



CS CR (Cloren rubber




CS EPDM (etylen propylen dien rubber)

PP san xuat: Trung hop dung moi, xuc tac Ziegler-Natta
Polimer vo dinh hinh

Khi c6 don tang cuong, tinh chat cd hoc tu trung binh dén tot, phu
thudc ham lugng don va dau su dung

Khang dau va dung moi yéu

Khang lao hoa va ozon tot

Khang acid, bazo tot

Khoang nhiét si’ dung: -60 - 150°C

Sur dung: CN xe hdi, két cdu xay dung, cap, san pham ky thuat



CS EPDM (etylen propylen dien rubber)

H
—TC —cC C C—1*—1DienmT—
m - n P
CH.




CS nhiéet deo
La vat liéu két hgp tinh nang gia cong cua nhua nhiét déo va
tinh nang s dung va tinh chat cua Cs

CS nhiét déo vua la nhua nhiét déo, vua la CS. Gia cong nhu
nhua nhiét déo, tinh nang s dung nhu CS

Tinh chat:
- DO cing 30shore A dén 75 shore D
- Nhiét do su dung: -35 = 1700C

- Ung dung: vd xe, sdn phadm gia dung, giay, boc cdp dién...
Phan loai:

- Copolime khoi trén nén stiren
- Tron hop cua poliofin

- Poliuretan nhiét deo

- Copoliester nhiét deo

- Poliamid nhiét deo



CS nhiéet deo

So sanh CS nhiét deo va CS

- Khdng doi hoi phai hon luyén

- Gia cong dan gian

- Chu ky gia cong ngan

- Tiéu ton it nang lugng gia cong

- CO thé tai sinh

- Kiém sdat chat lugng san pham dé dang

- Khoi lugng riéng thap

- SU dung cac PP gia cong cua nhua nhiét deo nhu dun, ep phun



CS bét va CS tdi sinh






LUU HOA



LUU HOA

Su luu hoda: la qua trinh (phan Ung hdéa hoc) ma qua dd cac
chudi cao su dudc lién két v&i nhau bang cac lién két hda hoc
dé tao thanh mang IuGi = lam thay ddi vat liéu cao su tir trang
thai 1dng nhdét, thanh trang thai ran co su dan hoi va dai

Pd bén va dd cling tdng cao nhitng gidm hién tugng tré

SO nguyén tu luu huynh gilra 2 mach cao su — mat do cau noi
ngang anh huédng manh dén tinh chat cta cao su luu hoda

+ Lién két Iuu huynh ngén (1-2), cho san pham chiu
nhiét tot

+ Lién két luu huynh dai (6-7), cho san pham chiu nhiét
kém hadn, nhung co tinh chat uon tot

Luu hoa la qua trinh khong thuan nghich



LUU HOA (vulcanization)

|
C—C
Hy B, | HOH A HoH,
S
S
5—5 Uls ? s
SN AN L N </ g =C—C—C—C—C—C—C—C=C—
o— i — + | | ——= H H, H | H H, H, H
SN TN S S g
G HG——CH HC “‘5_5’ .
il SH
. CH4 CHy 5 CH
polyfisoprene) sulfur I |7 |
= S Sl PR FE PR FE P ==
HoH H | HOH K
o

cross-linked poly(isoprene)



Mot s6 chat luu hod thong dung

THURAMS GUANIDINES
CH, X jCH; CH, X jCH; E |T|||'| "
N-C-5-5-C-N N-C=5-C-N / \ N / \ SsyNH-C-H
7 [ S NH=C-NH
CH, 5 5 CH CH, 5 5§ CH
Tetramethy! Thiuram Tetramethyl Thiuram = — 4
Disulfide (TMTD) Monasulfide (TMTM) Diphenyl Guanidine (PG Dio-falylguanidine (DOTG)

THIAZOLES

b (O

2-Mercapiodenzothiazole (MBT)  Mercaptobenzothiazole Disulifide (MBTS)



LUU HOA

DITHIOCARBAMATE SALTS
CH, CH Ghy, LA,
5 a N-C-5-Z1-5-C-N
HWE:_S_ZH_S_F_H"-. T TR
cH g 5 CH, DU s G
Zine Dimethydithiocarbamats Zinc Dibutyldthiocarbamate
SULFENAMIDES
N H,
>5 N >-5—HH-£—CH5
g H,
2-{Morghalinothio) Benzothiazols 1-Buty! Benzothiazole
Suffenamide (MB5) sulfenamide (BETS)

-0

N-Cyelohexyl-2-Benzathiazyl
Sulfenamide (CBTS)



LUU HOA

Pudng cong luu hoa

modul

A

100%
90% N

10%

t t
0 %0 thovi gian

S dung hiéu ¢'ng mam d€ xdc dinh thdi gian luu hod tdi uu.



Badng sau cung cAp mot sO hé luu hoa :

Cure system Cure time Peroxide
150 = secondary
{(rrein) (cure)
0.75 5, 0.75 CBS, 0.1 ZDEC 11.5 Poor
035, 0.1 TMTM, 0.1 Robac +* 10 Poor
0.75 5, 0.35 CBS, 0.35 ZDMC g Good
0.75 5, 0.35 CBS, 0.235 ZBED 9 Good
0.5 5, 0.3 TMTD 7.2 Caooed
1.0 5, 0.4 CBS, 0.2 TMTD 9.4 Good
0.75 5, 0.75 ZDMC, 0.2 CBS 6.3 Good
0.75 5, 0.75 ZDMC, 0.2 DPG 25 (58" Good
0.75 5, 0.75 ZDMC, 0.2 Robac ZIX* 8 Good
0.75 5, 0.75 ZDMC, 0.1 DPG 2.3 (6" Good
0.75 5, 0.75 ZDMC, 0.3 DPG 207" Good

* Robinson Brothers, UK
" Brackets incdicate cure times at 140 °C



LUU HOA

Khi ting ti 1& xic ti€n nhanh, si€u nhanh kha nang kich
hoat S cang 16n, mit dd cau ndi ngang cang 16n, khang xé
cang cao (41,7 so vd1 30,1).

Qua trinh luvu hoa phu thudc vao cac cau tur cé6 mat, nhiét do
luu hoa va thdi gian luu hoa

CS luu hoa cing han, dai hon va bén hoa hoc hon so vai CS
chua luu hoa



LUU HOA

Hé luu hoa Tac nhan luu hoa Loai ndi hgang
Luu huynh S |
Sx
Peroxide Peroxide
Oxide kim loai MgO, Zn0O
BUC xa Tiay
Nhua Nhua phenolic




LUU HOA

Lua chon hé luu héa:

- Luu hoa nhanh,

- Hoat tinh cao (luu hdéa EV)
- Tan trong CS (phan tan tot)

- An toan khi gia cong

- Luu trir an toan

- Mam Iluu hda rong

- Hiéu qua trén khoang nhiét do rong
- Tuadng hgp vdi cac chat phu gia

- An toan, khong gay hai khi s&r dung

- Khong co6 hiéu phu trén cac tinh chat khac



LUU HOA

Cac thong so anh hudng dén qua trinh Iuu hoa:
- Thai gian: chat xuc ti€n, ham lugng

- Nhiét do: tang nhiét do luu hda Ién 10°C, van toc phan Ung
sé tang Ién khoang 2 lan (thai gian giam Y2 - khdéng dam bao
su dong déeu dobi vGi cac san pham day)



LUU HOA

Hé luu héa bang luvu huynh

Luu huynh hoa tan (Sg): mot dang tinh thé gébm 8 nguyén tur
luu huynh noi vGi nhau

Luu huynh khong hoa tan: polymer cua luu huynh, khong bi
két tinh, khong cdé hinh dang nhat dinh

Hién tuong phun suong- Blooming:

Khi st dung nhiéu luvu huynh hoa tan, vi Sg; sé phan tan khi
nhiét do tron hdp cao va khi su’ phan tan tién tdi gidi han thi
hién tuong Blooming sé thé hién ¢ bé mat

Doi vai luu huynh khéng hoa tan sé khong xay ra hién tuong
phun sucng. Tuy nhién, nén T°C >1209C, sé xay ra vi khi do,
luu hUynh khéng hoa tan sé thay déi hoan toan giéng Sy



LUU HOA

Ham lucgng luu huynh trong don pha che:
- 0.15 dén 10phr: Iuu hoéa CS mém

- 10 -25phr: khdng su dung trong thuc té

- 15- 25 phr: Cs luu hoa cing (ebonic)

Luu hda co chat xic tién:



LUU HOA

Thai gian luu héa toi hao T,
- Lua chon ddn pha ché co mam rong
- Chon:

T,: thai gian Iuu hda dé c6 dagc tinh nang co ly khang
dut tot nhat

T,: = tinh nang cd ly modun la tot nhat
T5: > tinh nang co ly do6 cung tot nhat
- Ty, = (4T +T,+ T5)/ 6

Hé so luu hoa: hé so tudng quan gitta nhiét do va thdai
gian luu hoa

Vd: hé sO luu hoa 2: khi nhiét dé giam 109C, phai tang
gap doi thoi gian luu hoa thi mdc dé luu hoa mdi gibng
nhau trong cac diéu kién



LUU HOA

Hé Iuu hoa hiéu qua EV:
- Ham lugng 0.6> 0.85

- Ty Ié chat xuc tién/ luu huynh gap 3= 4 lan so vai don pha
ché dung hé luu huynh

- Mat d6 cau n6i ngang Ion

- Chiéu dai cau ndi nganh nho

- Bi€n dang thap, rat bén nhiét

> Dung dé san xudt cac loai CS chiu nhiét cao (180-200°C

Chi phi san xuat cao do chat xuc ti€n nhiéu



LUU HOA

Hé Iuu hoa Peroxide:

SU dung dicumyl peroxide

Chi dung cho CS no: ethylen-propylen copolymer, silicon
rubber

Cau noi ngang la lién két C-C

Co che:

Hé luvu héa Oxyde kim loai:
SU dung chu yéu la ZnO két hgp vdi MgOo

Dung dé luu hda polychloroprene



LUU HOA

Phuong phap luu héa: phu thudc vao loai, kiéu, kich
thudc, tinh nang can thiét, nguon nang Ilugng cung cap,
thi€t bi, cach hinh thanh...

1. Luu héa tung dot: khudn ép, hai nudc, khdng
khi ndng, nudc nong, boc chi

2. Luu héa lién tuc: Iuvu hda quay, trong ong
nong, luu hda bang chéat I1dng, bé Ballotini, vi sdng

3. Luu héa nguoi

4. Luu héa bang chiéu xa



LUU HOA

. Luu hoa tung dot:

Khuon ép: qua trinh tao hinh va luu hda xay ra lién
ti€p nhau trong long khuodn. Cac yéu td anh hudng: ap
suat trén khudn, nhiét d6 khuon va thdi gian luu hoda

Hoi nudc: Cac sp sau khi hinh thanh dugc dua vao hai
nudc qua nhiét (truyén nhiét va khong cé tac dung oxy
hoa) trong noi hap (sam xe, I16p xe, ung CS)

Khong khi nong: giay vai, ao...Khong khi nong truyén
nhiét kém, CS sé bi oxy hoa = sU dung nhiét do va ap
suat nho (<1309C; 1.5-2Kg/cm?)

Nudc nong: Toc do kem, dung cho cac loai CS khong
bi anh hudng bdi nudc: CS cing (toa nhiét cao khi luu
hoa), CS lot thung nudc,

Boc chi: boc chi la (khuon luu hoa, kk nén ap suat
cao bén trong—=> cuon lai=> luvu hoa =noi hdi qua nhiét



LUU HOA

2. Luu hoa lién tuc:

- Luu héa quay: Dung bang tai cd cot bang sgi thép di dong
ép san phdm vao 1 tréng ndng. Sx cac bang tai, CS tdm, thdm
CS...

- Trong dng néng: Cac san pham ép suit dugc dua vao cac
ong kinh co hdi nudc qua nhiét bao hoa ap suat rat cao. SX boc
cap dién

- Bang chat long: San phadm sau khi ép xuét dugc cho vao bé
chira chat long gia nhiét (300°C), ap suat thap.

- B& Ballotini: Khong khi ndng dugc thoi qua cac hat thay tinh
nho, tron, rong (chung co cong dung nhu chat long truyén
nhiét). Khéng khi ndng gili cho bé ndng.



LUU HOA

3. Luu héa ngudi: AD dé luu hda vai trang Cs chéng thdm
nudc. Luu hda bang sulfure monocloride & CS chin. PP rat doc

4. Luu héa bang tia gamma: tao lién k&t C-C khi cho vao
moi truong phdong tia gamma. SU dung cho mot vai loai CS
nhat dinh va ¢ 1 liéu lugng nhat dinh



NGUYEN TAC CHON DON PHA CHE

1. Tinh nang cua hdon hgp Cs nén
- Bén nhiét
- Bén moi trudng
- Co tinh dai
- Khang dut....
2. Chat don

3. Chat xuc tién- hé luu hoa
- Hé luu hoéa nhanh - cham, an toan?
- Luu trr an toan
- Mam luu hda rong
- Hiéu qua cao trén khoang nhiét rong
- Tudng hdp vai chat phu gia khac

4. Chat tang hoat: ZnO, Acid stearic,

5. Chat phu gia khac: phong lao, chong tu luu,...






CAC CHAT PHU GIA TRONG CAO SU



LAO HOA

Tac nhan: oxy, ozone

Tac dong: anh sang, nhiét dd, qua trinh moi

Tac hai:

- Gidm cap khi ton tri:

- Gidm cip oxy héa vdi xic tdc kim loai: KL ning (Cu, Mn
- Gidm c4p do nhiét

- Giam cap do dnh sang

Co ch€ qua trinh giam cap do oxy:



LAO HOA

Co ché phong lao:

Céc chat phong lao:

-Thudng 1a cdc chat tdc dung vdi cdc gbce tw do=> cdc gbc hoat tinh kém,
khong phan tng

- cdc chat ¢6 tdc dung ngin chin qué trinh hap thu oxy hay qua trinh phin
huy hydroperoxide

->Tuy theo tdc ddng gidm cip, chon hé phong 1ao thich hdp

- Amin & cdc dan xuit: 2,2,4-trimethyl-dihydro-quinoline (sdn phaAm ngung
tu amin-acetone); aldol a-naphthylamin (antioxygen AP) (sdn phAm ngung
tu amin- aldehyde); cac amin thom bac 2 (phenyl-a-naphthylamin) [Nonox
or PAN]

- Phenol & cdc dan xuit: antioxygen KSM, Antioxygen TSP
- Chat phong lao vatly: sdp



CHAT DON

DPinh nghia: chat don 12 phu gia dua vao cao su, thudng chi€ém lugng
twong doi 16n tir 10% trG 1én.

Muc dich su dung:
- C&i thién tinh ning cda sdn pham.
- C41i thién khd ning gia cong ciia hon hgp cao su.
- Ha gi4 thanh sdn pham.
Phan loai: chit don ting cudng, chit don bdn ting cudng va chat
don tro.



i L CHATDON

Barium Sulfate
il Magnesium Silicate
Mo Calcium Carbonate (dry ground)
C
2000 — _ : —
Reinforcing
Calcium Carbonate (wet ground)
=oft Clay
1000 —— — Hard Clay
200 — —
=emi
Reinforcing
100 — Frecipitated: _
Calciurn Carbonate
Aluminum Silicate MEE0
Calcium Silicate MBS
S — — M5S0
A - 330
. - Precipitated Silica
Reinforeing Fumed Silica NZZD




—e  CHATDON

Céc y&u td chat don anh huéng dén tinh chat hon hgp CS
P6 min:(yé&u td quan trong nhit — bi€u dién qua dién tich bé
mit riéng hay dudng kinh tuong duong cua hat don)
- Hat d0n cang min, kha ning ting cudng cang 16n.
- Chat don c6 dién tich bé mit riéng nhé hon 5m?/g : chat
don tro.

Thanden : S, =50 +150 m?/g
Silica : Stieng = 400 m*/g
CaCO, ' Stieng = 100 m?/g



s CHAT DON
Hinh dang hat:
- Hinh ddng hat cang bat doi xing, dién tich bé mit riéng
cang Ilon..
- Chat don c6 3 dang:
+ Dang khoi (3 chi€u)
+ Dang vdy (2 chiéu)
\ + Dang kim (1 chi€u) : bat doi xitng nhat, ¢6 dién tich
bé mit riéng 16n nhat, kha ning ting cudng 16n.

Cic luc lién két — sy hoat dong bé miit:

Tinh chdt hdp phu vdt ly: phu thudc vao ciu tric ciia hat don.
C4u tric ctia hat don cang cao, khd ning ting cudng cang 16n.
Cdc hat don c6 cau tric cao khong bi pha vd khi cdn luyén, sé
gilt cdc chat xdc tién bén trong ciu tric nén phai ting luong xic
ti€n khi st dung.



CHAT DON

Tinh chdt hdp phu hod hoc: phu thudc vao cdc nhém
chitc ho4 hoc trén bé mit hat don.
+ Than den : nhom carboxylic, phenolic, quinon,

lacton.....

+ Silica, kaolin, CaCO3 : nhém —OH, acid,.....



CHAT DON
Anh huéng cda chi't don d&n cic tinh chit ciia cao su :
+ Tang dién tich bé mit riéng (hay gidm kich thuéc hat don)
s&€ 1am gidm tinh dan hoi, 1am ting @6 nhét Mooney, dd bén
kéo, d0 mai mon, kha ning khdng xé, do bi€n dang tré....
+ Tang cu tric cia hat don s& lam ting do0 nhGt Mooney,
do cing (& do dan dai dudi 300%); 1am gidm tinh dan hoi,
dd truong nd phoi dun va kéo dai thdi gian tron hgp.
+ Tang kha ning hoat ddng bé miit cia hat don s& 1am ting

dd mai mon, ting kha ning phan tGng



CHAT DON

Tudng tic cia chat don véi CS chua lvu hoa:

- PO nhét hon hgp CS don phu thudc tinh loai va ham lugng don: ham ludng
cao, 6 nh6t hén hgp ting nhanh = hdn hgp c6 tinh chd't cia mot chat phi-
Newton

Tuong tic cia chat don doi véi cao su da luu hoa

Tinh chat Puong kinh hat Cau tric hat don ting

don d ting /' \
1) Thé tich don c6 thé dua vao hdn hgp

cao su /

2) Thdi gian tron 1an

3) Nhiét ndi1 sinh

N\
/
/

N

4) B6 nhét Mooney

5) B6 truong phong 3 miéng dun It anh huong




CHAT DON

Tuong tic cua chat don doi vGi cao su da Ivu ho4

Tinh chat Pudng kinh hat ddnd /* | CAu tric hat don/”

1) B0 cing

2) Khang x¢é

3) Khang dut

4) Modul 300 (M300)

5) Khdng mon

6) Bién dang du khi nén

AN drdrard
NN NN

7) Kha ning din dién




CHAT DON

Than den: Cdc nhém chidc cé trén bé mit than den:

Carboxyl groups (acidic)

C

— | Lactol groups (acidic)
O

—¢ OH

N — OH Phenol groups (acidic)
}O Quinoid carbonyl groups
-0 Pyrone structure (basic)



CHAT DON

Than den:
Phan loai than den (theo muc dich st dung):

+ Than citng: thudc cdc nhém tir 100 dén 300 bao gém cic

than N110, N220, ...., than ¢6 cau tric cao nhu N326, N347......., va
cac than tdng cudng N234, N339.....

+ Than mém: thudc loai than c6 ciu triic cao nhu N539, N650,
N762,..... va cac than thuéng N550, N660,....

+ Than cuc mém: 12 c4c than nhiét N880, N990......

Trong qua trinh can luyén (dudi 100°C), vé6i su hién dién cua cac
nhom

chic quinon, lacton,.... than den c6 thé déng vai trd bit goc tu do va
tao

thanh mang IuGi cao su, than den — gel carbon khéng tan



N

CHAT DPON

Tinh chit than den:
+ Kich thudc hat.
+ Dién tich bé mit riéng.
+ Ham lugng Hydro: hoat tinh hoa hoc cua than den
do1 v6i luu huynh ti 1& véi ham luong Hydro c6 trén bé
mat than den.

+ Ham luong Oxy trén bé mit than den cang cao thi
thoi gian ti€n luu hod cang ngin, tdc do luu hod cang
ngian, modul cua cao su luu hod cang thap.

+ C4u tric than cang cao thi do truong nG phoi dun
cang thap



CHAT DON
Anh huéng cia than den dé€n co tinh:

+ Modul ting khi ting mat dd ndi ngang, ting ham lugng than
den.

+ Tinh khdng kéo ting qua cuc dai khi ting mat do ndi ngang,
tuong tu khi tdng ham lugng than den.

+ Tinh chat dong dd tung nay ting khi ting mat d6 nodi ngang,
nhung do tung nay sé gidm khi ting him lugng than den. Nhiét ndi
sinh thay d6i ngudc lai.

+ D0 bién dang du sau khi nén chiu dnh hudng cua sy can doi
gilra cac qué trinh tao ndi ngang va cidt mach khi luwu hod, do d6 tic
dong cia ham lugng than den khong cé qui luat roé rang



CHAT DON

Silica: Phan loai Silica theo phuong phdp sdn xuat:

+ Silica hydrat va silicat. (o, ™ @

+ Silica khan va silicat.

+ Silica aerogel.

Nghién tao hat

Silica hydrat

Phuong phap tram hién sdn xuAt Silica hydrat va silicat:




CHAT DON
Phuong phdp nhiét sdn xuat Silica khan va silicat:

Khuay
(phan Gng)

H, + khong khi

Y

Loc khung ban

Y

Nung Thu héi HCI

Sl



CHAT DON

Sdn xuat Silica aerogel. Gid thanh gip 2 so vdi hai PP trén, thudng
diing cho sdn phAm cao cdp ddn véi cao su Silicon:

Khudy
(phan (ng)

Na,Si0; + Acid
(dd)

Y

Oranogel

Y

Autoclave

Silica aerogel

Thu hoi
dung moi

Y




CHAT PON
Silica &than den:

- Sv phan cuyc bé mit Silica 16n, rat hoat dong vé mit héa hoc
(do chira cac nhdm —OH, acid,.....)=> giam kha nang tham du vao
phdn tng luvu héa = khuynh hudng cia Silica 12 k€t hgp v6i ZnO
tao phiic chit hoat ddng = nhd nhém hydrocacbon cao phan t
cla cic loai dau dua vao trong mang cao su.

- Kich thude hat Silica nhd, ciu tric cao hon than den nén khé
dé dua vao hdn hgp CS (Dung Polyetylen glycol (PEG) nhu la
mot chat lién dién dé€ dé dua Silica vao CS)

- Khi ham lugng Silica > 40phr, nhiét ndi sinh va bién dang du
su luu hod ting 1€n rAt nhanh (gi6i han st dung ctia don Silica).

Ham lugng than den don c6 thé 1én t6i 80%.



CHAT DON
Kaolin ???

Kaolin cing: dudng kinh TB hat tur 200 — 500 nm, c6 do bén va dap
cao, d ciing 16n va kha ning khang mon cuc tot.

- Kaolin mem duong kinh TB hat tor 1000 — 2000 nm, cht y€&u dugc
dung d€ gidm gid thanh.

Cac tinh nang khi tac dong 1€n CS luu hoa:

+ S4n phim c¢6 mddul 16n.
+ D0 bi€n dang tré thap.
+ Khd ning khdng mon, chiu nhiét, chiu oxi héa tot.

- Két hdp 2 tinh nang: c60 modul 16n Va do blen dang tré thap cla
Kaolin v6i than den dé dung cho cdc sdn phdm c6 tinh ning dong luc
hoc t0t nhu: gdi d3, dém giam chan,...



W
CAC CHAT XUC TIEN VA CHAT TANG HOAT
- Chat xtc ti€n ¢6 vai tro 1am ting van tOc phdn Ung.

- M4t do cau ndi ngang cta S trong hon hgp cao su luu hod
c6 ¥ nghia quyét dinh d6i véi tinh ning sdn pham. Chat xdc

ti€n c6 thé 1am thay d6i ham lugng S can thiét.

H3C >:\__
= :
. — - - x

cataly st Sy

z=1-2
Thong thudng, cau S, dai: z = 40+50.
N€u st dung chit xic ti€n hién dai: z = 3+4.



,#

CAC CHAT XUC TIEN VA CHAT TANG HOAT

3 y€u t6 chon chat xuc ti€n:
+ Thd1 gian gia nhiét.
+ Toc do luu hod.
+ Chiéu dai va so lugng cau ndi ngang S trong CS.

Do ba yéu to trén cé su lien quan mdt thiét dén viéc kich
hoat cdc mudi kem.



T R R s
CAC CHAT XUC TIEN VA CHAT TANG HOAT

Phan loai chit xudc ti€n theo su tdc ddng 1én cdc mudi kém
(phan loai theo thd1 gian)

Accelerator Type Scorch Safety  Cure Rate  Crosslink Length
None very slow very long
Guanidines moderate moderate medium-long
Mercaptobenzothiazoles moderate moderate medium
sulfenamides jang fast short-medium
Thiurams short very fast short

Oithiocarbamates least very fast short



CAC CHAT XUC TIEN VA CHAT TANG HOAT

- Nong d6 cda chat xudc ti€n cang cao=> van tdc phin Ung
cang nhanh. (Gid tri ndy ¢6 mot gidi han nhat dinh)

- Thong thudng, cdc chat xic ti€n cd godc thiazoles va
sulfenamides dudc st dung rit rOng rai trong san xuat. Ching
thudng dudc st dung nhu cdc chit xtc ti€n chinh

Cdc chit c¢6 gbc thiurams va dithiocarbamates dugc s
dung nhu cdc chat xic ti€n thd cap.
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CAC CHAT XUC TIEN VA CHAT TANG HOAT

- Chat xtc ti€n c6 hiéu ng két hop (st dung két hgp céc
chat xidc ti€n trong cing modt don pha ché)

- P61 v6i sdn pham CS sau luu héa, ti 1&: mdt do cdu noi
ngang/do truong 12 mot trong nhitng thong sd quan trong =
xac dinh dudc su tdc dong clia moi trudng dén chit luong
san pham.
- Cac yé&u td dé lua chon chat xdc tién:

+ Nong do ban dau.

+ Kha ning tu luu.

+ Khd ning khuyét tdn cta xuc tién vao trong CS



T R e e s
CAC CHAT XUC TIEN VA CHAT TANG HOAT

- Chat hoat hoa: thong thudng 12 hon hgp ZnO va Acid
Stearic, c6 vai tro ting hoat cho chit xic tién.

- Ham lugng cta chat hoat hod phu thudc vao chat xic

L] A/

t1en.



T R e e s
CAC CHAT XUC TIEN VA CHAT TANG HOAT

- Co ch€ hoat ddng cua chat xic ti€n va chit hoat hoa:

. o “ImE (X : nhém du dién
(Acid tao moi trudng H: trao di véi cao su )

dua ZnO vao cao su) ZnX +—®

(phiic chat tuong doi on

Tinh)

XSZnSX
(tdc nhan luwu hod - mudi trung gian khong
bén, nim trong cao su)

v

R—S,-X

(chA't trung gian gin 1én
mach ¢ao su)

— R-sR

(sén pham cao su luu hod)




THIET BI CONG NGHE




THIET BI SO CHE

. Thiét bi dung tiép nhan va lam dong déu mu nudc: 10
- 50 m3, c6 hé thong nudc

. Thiét bi danh dong mu nudc
. Thiéet bi can ép tao t6: may can, can keo, can crepe,

. Thiéet bi bam tho: bam thd, bam bua, bam dao, may can
ep truc vit

. Thiét bi tao com hoac buan: may ép bun, can bam lién
hgp, cat xé

. Thiét bi dung dé san xuadt mu td: can tron, can van, can
nhiéu truc, cua lang...

. Thiét bi xong say: nha xong say, 10 x6ng say, thiét bi ép...
. Hé thédng chuyén tai: bang tai, bdm hut, dan rung...
. Hé thong dién + nudc sach + cac thiét bi phu tro....



THIET BI SO CHE

May can kéo (crusher):

- Chirc nang: dung trong day chuyén sd ché danh dong bang muadng
dai dé kéo dai mua dai> tinh lién tuc cho tdan bd day chuyén ché
bi€n, dong thai ep mot lugng nudc rat I6n ra va lam giam kich thudc
td mu (40mm = 60mm)-> dé thao tac cho cac cong doan sau.

- CO 4 banh xe, chuyén ddng nhe nhang bang co ciu tuyén ddng tay
quay xich, va banh xe trén hai duong ray dat vudng goc & dau cac
mucong danh dong.

- Két cau virng vang, lam bang gang hgp kim, chéng mai mon va an
mon hoa hoc cao,

- Dé 13p dat, van hanh va bao tri

- Cap truc co kich thuéc D=442mm, L= 760mm, bé mat dugc tao
rang thang hinh ban nguyét.

Cac truc can quay déu vdi van téc 4-5 t/min
Pbong co dién: 7.5Kw (10HP)
Nang suat: 2-3 tan CS kho6/h






THIET BI SO CHE

May can Creper
Chlrc ndng: Loai bé chat ban va gidm bé day td mu; xé, nhao tron to
mu ép bt serum = thuan Igi cho cong doan say

May gom 1 cap truc can bang gang, lap trén moét khung chac chan
theo chiéu d6i ngugc nhau. Bé mat cla truc can thudng dugc cat theo
cac kiéu vanh khac nhau nhdm tdng su bdm dinh ctia t& mud va anh
hudng dén viéc cat va xé

Bé day sé dugc giam déu nhau.

Vat liéu: gang hdp kim, chiu an mon hda hoc, khang cd hoc cao, |0i
truc bang thép chiu dung ubn va xoan

buong kinh: 25- 66cm; chiéu ngang: 44— 76cm

Cac truc can thudng dudc 1ap trén 6 d&, cidc 6 d& nay nam trén 2
khung gang chac chan vdi cac vit diéu chinh khe hd truc can, va cac
truc dém cho truc can an toan

Pbong cad dién: 15Kw > 35Kw
V: 1450 t/min; NS: 800 - 1500 Kg CS kho6/h
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THIET BI SO CHE

May bam dao

Chilc nang: tao ra cac hat cdm déu, nho, bé mat lang, phu
hdp v@i cac cong doan sau (x6ng say...). May dugc su dung ¢
giai doan dau cua day chuyén mu tap va tao hat cudi cua day
chuyén mu nudc va mu tap

May bam dao bao gém roto lap 3-5 dao; bubng cat c6 2 dao cb
dinh dudc lap ngang va mot ludi 1ap ¢ phan dudi budng cat.

Nguyén liéu dudc dua vao khoang trong cua 2 dao cb dinh va
dao quy tron = cat mu tao thanh hat

Ludi bén dudi budng cat co tinh chon loc hat cé kich thudc xac
dinh

Pbong co dién: 40- 70HP
V: 900- 1500 t/min
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THIET BI SO CHE

Can bam lién hgp

Ch(rc nang: Can lai Ian cudi va bdm td mu dé tao ra hat
com theo yéu cau. Hat com tho, xé tot lam thuan Igi cho
qua trinh say. Rua tot bé mat mu

Dung trong day chuyén mu nudc va mu tap

Giong may bam dao nhung budng bam dugc 1ap cac
blda (48 bua) dudc lap vao roto bang bulong

Pong co dién: 45Kw- 75Kw
V buda: 2000t/min
Ludi cia may & phia dudi cé dudng kinh 16 22- 25mm



Can bam
lién hgp
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THIET BI SO CHE

Bam tho 2 truc vit

Chic nang: Giam kich thudc cua khéi mu dong, giam nudc,
giam ban

C6 2 truc cudn quanh ngugc nam canh nhau trong budng €O

miéng va day cao su dén 1 cai dia co dinh co duc nhu’ng 10. Cs
di qua dia sé dudc cat bdi mot IuGi dao lap & mat cia dia quay

Pbong cad dién: 30Kw.
V: 30 t/ min
San lugng: 2 tan CS kho/h



THIET BI SO CHE
May ép bun
Chic nang: su dung trudc cong doan say, lam giam kich thudc
cua CS, tach serum, loai b4t bAn bé mat

GOm 1 than tron c6 mot miéng hinh chif nhat dé cho nguyén
lieu vao va dau kia la mot dia tron co dinh c6 duc 16 (1.5mm)

MOt truc xodn ép xoay tron & trung tdm 6ng, day cao su tur
miéng dén dia tron

Ap suat dugc tao nén nhd van truc xodn 6¢ & than tron, loai
serum, cat x&, xao tron - lam dong nhat CS

Pé dam bao két qua tdt can phai co su van hanh déu dan bé
mat dao, dia tron, ép, day...



THIET BI SO CHE
Lo say
Chlc ndng: lam CS chin déu, khéng chay nhdo; gidam am (con
~19%); tiéu diét vi sinh vat gay nam moc....

Gom nhitrng hoc dung Cs dudi dang com, bun dugc gilr kin
trong mét hé théng khong khi sao cho cd thé thdi cac budng
khi nong qua cac khay chlra cao su vdGi kha nang luu thdéng
tuan hoan. Ban than budng da dudc chia khai quat thanh 3 khu
vuc: khu vuc udt, say, lam nguoi.

Nguyén ly Iuu truyén khdng khi néng c6 dd 8m cao dugc su
dung trong dau udt qua cach hut va moét phan luu chuyén lai
khong khi bao hoa, loai bo phan I6n d60 am cua cao su

Ham lugng nudc gan vdi cao su dugc |ay ra trong dau kho cua
budng say qua viéc s dung nhiét do cao cua khong khi va hau
hét khong khi dudc luu chuyén lai trong khu vuc nay.

Phan lam ngudi sau cung dugc dung dé lam ngudi cao su nho
han 500c dé sau do ép banh va dong goi.



THIET BI SO CHE

Lo say

Hai y&u td quan trong dé sdy hiéu qua la ngudn khi nong day
du va nhiét do thich nghi qua khoi cao su. Cac nha ché tao
da 1&p rap vao 16 mot cai quat dé quat hoi ndng vao trong 10
va dam bao khi ndng khong dudc that thoat ra ngoai.

Lo say dung dau dio vai dung ludgng 50I/tan cao su kho

Yéu cau lo say: gon nhe, it ton NL, thdi gian say nhanh, nang
suat say phai cao va lién tuc



down to
TLAN




THIET BI SO CHE
May ép kién
Lam giam kh&i lugng van chuyén.
May ep thuy luc, tai trong : 30 dén 100 tan.

May ép co hai hdop banh dé thuan Igi cho viéc nap liéu va nén
dong thoi giam thdi gian cua chu ky ép, lam cho banh cao su
tot va dong déu han.

Nhiét d0 T<600c

Thdi gian t< 30s

Phai phan phdi cao su déu trong thung ép lam cho bao PE
khong bi cang ma rach.

Cong suat 2 tan cao su kho/ 1h.

Thong sO van hanh cua |0 say la thdoi gian say, nhiét d0 say va
lugng thong gio ( thong gid bang cac 6ng khoi trén may).

D06 vdi |0 say cm bun, hop say phai ludn co day trong lo.






THIET Bl SO CHE
May li tam

O may li tdm ngudi ta ghép nhiéu dia khdng ri hinh nén cut
trén do co nhirng 160 da dinh vi chong Ién nhau do su khac biét
ti trong cua hat huyén phu va ty trong cua serum dong thdai vdi
luc quay li tdm 7000 vong/ phut 1am cho serum ndng hon dé
chay vé phia chu vi ngoai bién va doc theo thanh ngoai dé
thoat ra mot 16 da dudc rap san.

Cac hat huyén phu nhe hon di vao trong cac 16 dia Ién, thoat
ra mang hu cream & phia trén mang mu skim

Cho may chay khoang 2h thi ngung may dé Ilam vé sinh noi .

Nhiém vu canh phao dé Idng dugc bom 1én phao qua ray loc
tinh theo dudng 0ng xudéng mang

Khong dugc bom mu qua manh. Khdng dé tran qua réay loc,
khong dé bdm hut qua.












THIET BI CONG NGHE (tt)




La budc dau tién cua qua trinh phoi tron
Muc dich:
- Bién CS tu dang dan héi cao dén trang thai deo tucdng doi

- Giam sUc cang bé mat cua CS song - CS co6 kha nang
phoi tron vai cac chat phu gia

D6 deéo qua cao > cudng luc d6 keéo gian, d6 cing, do khang mon
giam, do6 bién hinh khi dUt tang Ién. Sp dé bi bot khi, ro mat....

Can thiét cho CSTN (d6 déo khong dong déu) hay cao su phoi
tron.

Nguyén ly: sau khi qua sc luyén, dugi tac dong cua su cat xé co
hoc, cac phan ti carbon hydro sé& cat ngan, cac hat cao su I6n v8
ra - do deo tang=> chung tré thanh hé keo san sang ngam chat
don va phu gia khac



SO LUYEN

Cac yéu to anh hudng dén qua trinh so luyén:

- Moi truong: oxy = nhanh & cs nang hdn (cac phan tu cs bi pha
vG két hgp vai oxy);

- Nhiét do:
+ 200C- 400C: tot nhat (deo hoa do cd hoc)
+ 400C - 1150C: hiéu qua giam dan

+ 1159C- 1200C : hiéu qua kém (cac day phan t& nd ra = trugt
|én nha = hét tac dung déo hda do co hoc > do deo gia)

+ >1209C: oxy hdéa manh-> d0 deo tang nhanh = d0 bén co
giam
> Nguyén ly st dung nhiét dé so luyén CS ci may luyén kin
Banbury: TOC: 160 - 190°C, t~3-4 min:
+ Hiéu qua tot, it hao nang lugng

+ Khd déng déu, yéu cau nhiét dd & thdi gian phai that on dinh



SO LUYEN

Cac yéu to anh hudng dén qua trinh so luyén:

- Ti toc truc: cang I6n (1:1.15 hoac 1:1.25)-> hiéu suat cao
- Van tot truc: cang nhanh = hiéu suat cao

- Cu' ly 2 truc: cang nho - hiéu suat cao, nhung khong dugc
qua nho (do slc cat xe co hoc rat cao)

- budng kinh truc: cang I8n > thdi gian sd luyén cang ngan

- Néng dé chat phu gia bé sung: chat lam mém, chat hda
deo



SO LUYEN

Chat phu gia trong QT so luyén: rut ngan thdi gian sd luyén, giam
tiéu hao nang lugng, dam bao tot tinh nang ca ly....

- Chat lam mém: lam truong nd CS, giam suc lién két gitra cac day
phan td CS > mém deo va dé tham chat don trong gd hon luyén
Anh hudng dén tinh ndng cd hoc ( tinh khdng mon, d6 bat dinh, ...)
- Chat héa déo: cat ngan cac phan t&r CS (phenyl hydrazin, mercaptan...
- Chat hoat tinh bé mat: diphenyl thiazone disulfide....

Chiéu cao mau sau
TN nén ép (23mm)

Khong chat lam mém 20

Dau thong 18.5
Vaseline 16.7
Dau khoang 15.2
Acid Steric 14.8

Naphtalene 16.0




SO LUYEN
May can hd 2 truc/ 4 truc:
- 2 truc rong rudt bang gan, thép
-BO phan diéu chinh cu' ly cua 2 ruc
- BO phan diéu chinh ti toc 2 truc
- B6 phan giai nhiét
May can 4 truc: CS dong déu haon, thai gian ngan han, giam
cong lao dong...
May tron kin:
it hao ndng lugng, hiéu qua tot (160 -190°C/ 3-4 min)

Trén kin dang vit xoan



M3ay can hé 2 truc
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SO LUYEN

So luyén SBR: SBR it thay d6i tinh ndng co ly, c6 thé dung
chat phong |do dé gilr cau tric thang; dung hda déo dé rat
ngan thdi gian sc luyén

Khong ton trit lau hon 24h

Sd,luyén BR: khd nhat, T°C <40, thudng phoi hgp vaGi NR, co
thé phoi tron vdi than den; dung chat phong 3o va chat hoa déc

SJ luyén CS butyl: dé bj dinh truc mdy cédn hd, thudng dung
may trén kin, TOC cao (150-170/5p); bd sung than den va
chat lam nén



HON LUYEN

q
Giai doan ké tiép sau sd luyén. Bo sung chat don va chat
Iluu hoa

Yéu cau:

- Phan tan that déu chat don, hoa chat, phu gia (tinh tham cua
CS va phu gia, tinh von cuc, d6 min, th& tu bd sung phu gia..)
- Trdnh gidm cip CS qua nhiéu dan dén suy thoai

Cac yéu to anh huang:

- Ban chat CS (phan cuc, khdong phan cuc, ...)

- D6 deéo cua CS sau sd luyén

- Kha nang phan tan hoa chat, phu gia, chat don...

- Th{ tu bd sung phu gia (chat khd phan tan vao tricc, phong
3o vao trudc, lugng it vao trudc (xuc tién, tao xop..), chat
lam mém, chat luu hda sau cung)

- Nhiét dd hon luyén



HON LUYEN

Cac giai doan thuc hién:

Budc 1 (asterbatching): cho chat don, phu gia (- luu huynh,
xuc tién...), lam ngudi nhanh

Budc 2 (remilling): tron déu mé luyén

Budc 3 (finish mixing): cho cac chat tham gia khau mach,
lam nguoi nhanh, ton trir, kiém tra chi tiéu thanh pham...

Thiét bi hon luyén: giéng sd luyén
- Ty toc truc nho hon (1:1,06 dén 1:1,10)
- Cu ly khe truc, toc do vong quay, giai nhiét



CAN LUYEN

Cac van dé cua can luyén:

e Mé luyén qua Idn so vdi dung tich may
e Mé luyén qua nho so vGi dung tich may
e HON hdp nhiéu loai CS khdéng déu nhau
e Giai nhiét truc can khong tot

e SG luyén khong du hay qua mutc

e Th tu bd sung phu gia khdng ding

e HON luyén khdéng ding hay qud mdc



TAO HINH

CS kho:
- Can trang,
- Ep xuét,

- Ep khudn (ép nén, ép chuyén, ép tiém)

Mu Cs:

- Nhing (nhung truc ti€p, nhung vdéi khudn cé chat dong
két, nhung khudn ndng vao latex co tinh nhay nhiét),

- Ep xuét
- D6 khudn

- Phun xit, son....



TAO HINH

CS kho: CAN TRANG

Cac truc bang gan, thép, mat phang, danh bdéng, cé kich thudc
giong nhau, // v8i nhau dudc gan vao than may

Co hé thong gia nhiét, giai nhiét va diéu chinh kich thudc khe hd

- Xuat tam CS: tao tam cs c6 d6 day dong déu va chinh xac, bé mat
lang bong (tuy thudc vao Ham ludng cs, chat phu gia, nhiét do truc
cang cao, tam cs cang mong = d0 bong lang cang cao

Yéu t6 Anh hudng dén tdc d6 may cadn: nhiét do truc, do déo hon
hgp CS, kich thudc tam cs, pp nap liéu...

- Dan can cac Iép CS: Dan 1 I18p CS mong 1én 1 16p day dé cd bé
mat ngoai quan dep. KéEt hdp 1 may can trang + 1 trong dan/ may
can trang thd 2 (V nhanh han)

- Can trang vai: bang tai, than Iop xe...

S dung may can 4 truc dé trdng ca 2 mat vai. Téc db quay cla 4
truc khac nhau

Chét lugng phu thudc vao: mat dd sgi, dd san, dd a&m, ban chat vai,
ban chat CS, phu gia, do deo cua CS, nhiét do can, bot khi
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SJ do bo tri cac truc may can



SJ do bo tri cac truc may can



TAO HINH

CS kho: TRANG CAO SU

Dung khi khéng thé cén trdng trén cac loai vai mong, do
day I6p CS boc khoang (0.05-0.07mm)

Phan loai:
- May trang CS 1 mat
- May nhung vai,
- May trang kiéu mille points,
- May trang truc ngugc
- Trang bang may phun...



Dao gat dung dich cao sy

Tim din dida
chinb duge

il

Truc boc CS

e,

Pau trang CS va cac tam dan



Nhing ngap khéng Nhing ngap cé , —
gat dao gat Nhing ngap vai
truc ép

May nhung ngap vai vao dung dich




Truc ép boc CS

Khoang cach 2 truc

Truc thép cé 16 nho

May trang mille points



TAO HINH
CS kho: EP XUAT

Nguyén tac: tao hinh ban thanh phdm bang cach cho hh Cs
thich hdp di qua 1 miéng hinh dé c6 hinh dang mong mudn.
Ban thanh pham cé thé dudgc chuyén ngay sang khau Iuu hoa
lién tuc hay gian doan)

Ung dung: nhiéu tiét dién phic tap khudn ép dat tién, chi tiét
dai (san xuat ong CS dém lam kin thiét bi, cap dién, day
thun)

Thiét bi: may ép xuat (~ may dun):

- Than may,

- Vit xo0an Oc,

- Dau may (dau thang; dau bé goc (vuéng); dau bé goc
va nhiéu miéng)

- Miéng hinh



TAO HINH

CS kho: DO KHUON (ép nén, ép chuyén, ép tiém): vira la KT
tao hinh vua la 1 phuong phap Iuu hoa (xay ra ~ dong thaoi)

Phan loai:
- Ep nén: sp co thé tich 16n hodc hang loat (I6p xe)

Pat 1 khGi hh Cs ban thanh pham vao long khudn da
dugc du nhiét = hé thon nén dong khuon lai lam cho hon hgp
chay nh&o vao khudn > xa ap luc dé khir bot khi = tang ap luc
dé luu hda-> 18y ra

- Ep chuyén: san xut hang loat cac chi tiét, sp nhd

Ap suat dugc dat vao hh & Idong trung tdm-> phan phdi
vao nhirng ranh nho - Iuu hoa

- Tiém: Sp I6n, hang loat, it CS thua nhung chi phi cao

HH dudc lam deo va du nhiét trong 1 may ep xuat->
tiém vao trong 1 khuon da dugc dong kin bang vit xoan hoac
bana piston. Nhiét d6 ~ nhiét luvu hoa
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Khuon tiém phdi hop may
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TAO HINH
Mu Cs: NHUNG

- HON hgop nhung la huyén phu latex tu nhién hoac tong hdp, cac chat
phu gia, sac to...... SUr dung cho cac loai san phdm mong, rong

- PP nhing:
+ Nhung truc tiép: khé kiém sodt tinh 8n dinh clia hon hgp

+ Nhung khudn cd chat tao dong két: cac chat xdc tién dong
thdi gay lao hoa san pham

Nhung khudén vao dd chat dong két - nhung vao latex
Acid formic, CaCl,, Nitrate, nitrite, acetate...
+ Nhing khudn néng vao hon hdp latex nhay nhiét:

Du nhiét khudn: ~ 90°C; Dy nhiét hon hgp: 40 -60°C/ 30-
120mn - Lam lanh xudéng 10 - 309C/ 4-5h

Nhung khudon 5-8s - d~1mm

T&ng tinh nhay nhiét ctia hon hdp bang dung dich: ponvmyI
methyl ether, polyproylene glycol; dé gay déng tu trong bé hon hgj



TAO HINH

Mu Cs: NHUNG

- QT nhing: Sau khi nhing = ban thanh pham & trén khuén dugc
say & nhiét do thap = Iuu hoa bang hai nudc qua nhiét, hai nong,...>
10t sp ra khoi khudn

- Vat liéu lam khuon: thuy tinh, gom su, nhém, thach cao hoac cac
vat liéu lam khuon pha huy (sap, luu huynh, hgp kim dé chay...)

+ Thuy tinh: dé v3, khé bam dinh, gid thanh cao, ngoai quan
khong dep

+ Nhém: khé tach ra khoi khudn d6i v8i cdc san phdm mong, dé
bam dinh nén c6 thé sir dung lam khudn cho pp nhing c6 chéat
dong két...

Luu y: san phdm khd déng déu do cdu tric khuén khéng déu



TAO HINH

Mua Cs: DO KHUON

Uu diém:

- Nguyén liéu daon gian, it ton kém, khuon re tién (thach cao, nhom..)
- Phong phu, da dang

- Ca ly tinh cao, khang 13o hda tot

Nhugc:

-Thgi gian sdy lau, ché do sdy gat gao

- Co rut nhiéu, khong phu hgp vaéi nganh cdng nghé va CK chinh xac
- Khéng bd sung dudc nhiéu dén > giad thanh cao

P6 khuén bang khudén tham: thach cao (d6ng tu do ion Ca2+ cua
thach cao tan trong nudc; dong tu do su hut nudc)

P8 khudén bing hon hgp latex nhay nhiét: hdn hgp latex nhay
nhiét dugc do vao cac khudn nong. Khuon bang thach cao (dan nhiét
rat kém, tudi tho sir dung rat ngan) hay nhom



bing chuyén

iwon hop latex

ET L]1'!un

HH thu hoi mu thua

D&y chuyén doé khuén trén loai khuén thdm



TAO HINH
Mu Cs: EP DUN

Dung dé lam chi CS c6 tiét dién tron

PP lam chi CS co tiét dién tron:

-Ep xudt hon hdp latex qua mot 16 trén mién hinh clia may ép
xuat

- Tao sy dong tu mu trén cac gan mat trong quay bang kim
loai ndng va chuyén dong

- C3t I8p ddng cda hon hgp latex thanh nhiéu sgi nho
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0 NHIEM MOI TRUONG DO
CONG NGHIEP CHE BIEN CSTN



NGUON NUGC THAI TU CHE BIEN CS KHO

KHUAY | PANH | .| GIA CONG CGHOC (CAN |
TRON PONG KEO, EP, BAM..)
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CAC YEU TO LAM O NHIEM NUOC

» Chat lam tiéu hao Oxy

= MAam bénh

= Chat dinh dudng thuc vt

- Chat hitu co tong hop

= Dau md

= Hoa chat vo ¢d va chat khodng
= Can bun

= Chat phong xa

= Nhiét




NGUON GOC CHAT O NHIEM

el RONGOLGCREALCHESIEACAL S —

R R Ham lugng X
Thanh phan . ... | Nguon goc
% w/w nguyén li€u

Protein 1,8 Nguyén li€u
Lipid 0,95 Nguyén licu
Hydratcarbon 0,9 Nguyén li€u
NH, 0,16 Ché bién
C4c axit hitu co 0,16 Ché bién
Axit beo uf do va 0,22 Nguyén liéu
axit amin tu do




W
PAC TINH NUOC THAI NGANH CHE BIEN CAO SU

Ham luong trong nuGce thai (mg/L)
Chi ti€u Comty |COmtrmui| Caosutd | Muly tAm
latex dong
COD 3540 2720 4350 6212
BOD 2020 1594 2514 4010
TN 95 48 150 565
NH;-N 75 40 110 426
TSS 114 67 30 122
pH 5,2 5,9 5,1 4,2




SO SANH NUOC THAI CONG NGHIEP

Loai COD BOD pH Khoi lugng
Rugu 90000-110000 | 35000-50000 4-5 12-16 m3
Pudng 1800-3200 720-1900 4-7 0,2-1,8 m?
Giﬁ/y 5900 1800 7-9 230 m3
Sira 1120-3380 320-1750 5,6-8 3 3
DAu in 3200-8000 - 5-10 57 m3
Ca phé 2000 1510 5-5., 5 m?

3540 2020 52 25 mP

Cao su




ﬁ
CHAT HUU CO LAM TIEU HAO OXY NGUON NUOC

Chat hitu cd phic tap, khong 6n dinh
(Protein, hydrat cacbon, lipid, ...)

Chat vo co don gidn, On dinh Té€ bao vi khuan
(H,0, CO,, NH,, PO,, SO, , ..)

Xdc dinh chat 1am tiéu hao Oxy:
- COD (Chemical Oxygen Demand): Nhu cau oxy hoa hoc
- BOD (Biochemical Oxygen Demand): Nhu cau oxy sinh hoa



NHOM CHAT DINH DUONG THUC VAT

Mt chita protein & sir dung NH3 dé BQ = chat dinh dudng thuc vat
chu yéu trong nudc thai CS la nito (NH; va nito htru co)

Tac hai:

* Phu dudng hoa

= Léch cin bang sinh thdi

= NH, 1a chit doc doi véi mot vai loai thiy sinh
= Nitrat hoéa lam ti€u hao 6xy/ Nitrit gady bénh

= Lam ting chi phi nudc cap



XAC PINH HAM LUONG NITO

(H2504 =2 chudn do) (quang pho)

A A A v
Chung cdt, chudn do hodc
chon loc ion
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Thong so Ngudn A Nguon B Nguon C

Sinh hoat Thuy sinh Pic biét
COD (mg/L) 50 100 400
BOD.?° (mg/L) 20 50 100
TN (mg/L) 30 60 60
NH;-N (mg/L) 0,1 1 10
TSS (mg/L) 50 100 200
pH 6-9 6-9 6-9




CHAT LUONG NUOC THAI SAU XU LY

Ham lugng (mg/L)

Chi tiéu Trung binh Gidi han nguon B
cac nha may TCVN 5945:1995
COD 399 100
BOD 449 50
TN 112 60
NH,-N 31 1
TSS 152 100
pH 7,43 5,5-9




oo MUILHOLTRONG XINT CAOSU

» NH,
> H,S
> Axit butyric
> Axit valeric

> Axit 1sovaleric

(Gan et al., 1975; Amad et al., 1979; Ming et al., 1985; Isa et al.,
1997)



e

MOT SO CHAT GAY MUI TRONG NUOC THAI

Mui
Cac amin CH,NH,(CH,),H Tanh ca
Ammonia NH, Khai
Diamin NH,(CH,),NH,, NH,(CH,).NH, | Thit th&i
Sunphua hydré H,S Tring thoi
Mercaptan CH,SH, CH,CH,SH Bip cdi thoi
Mercaptan (CH,),CSH, CH, (CH,),SH Chon hoi
Sunphua (CH,),S, (C.Hy),S Bap cdi thoi
Skatole CogHoN Phan dong vat
VFA C H,_,,COOH Tanh sdc




NGUONG MUI CUA MOT SO CHAT

Nguong (ppm v/v)
Phdt hién | Nhan biét

Ammonia NH, 17 37
Chlorine Cl, 0,08 0,314
Dimethyl sulphide (CH,),S 0,001 0,001
Diphenyl sulphide (C.Hs),S 0,0001 0,0021
Ethyl mercaptan CH,CH,SH 0,0003 0,001
Hydrogen sulphide H,S <0,00021 0,00047
Indole CgH/N 0,0001 -
Methyl amine CH;NH, 4,7 -




... PHUONG PHAP XU LY MULHOL

Co lap:

« Thi€t 1ap vung dém (70-450 m)
» Trong ciy xanh

» Che kin ngudn xuit phat

= Thu gom
Khong ché trong pha khi:

» Hap phu (than hoat tinh)

» Chat 6xy héa: H,0,, KMnO,, NaOCl/ Chat kiém: NaOH, Ca(OH).
» Chat 14n 4t mui/ ch6ng mui

Khong ché trong pha long:

. Chat diét khuan/ 6xy héa

. Thay doi pH cla nudc thdi/ Moi trudng gidu 6xy

» K&t tia lwu huynh/ Vi sinh vat dic hi€u



S A S
XU LY NUOC THAI BANG PHUONG PHAP HOA LY

Uu diém :

= Loai cdc chit doc hitu cd khong c6 kha ning phan huy sinh hoc
. Hiéu qui xt 1y cao/ Ki€m soat dudc cic qud trinh/ d&€ van hanh
« Kich thudc hé thong xit 1y nhd

. C6 thé tv dong héa hoan toan

. C6 thé thu hdi cdc chat khidc nhau

» Khong can theo ddi hoat ddng cia vi sinh vat

Khuyét di€ém :

. Khong thé xit 1y triét d€ cdc chat gdy 6 nhiém

= Tiéu ton nhi€u héa chit, ning luong.

» Mot vai phuong phdp doi hoi chi phi dau tu cao



DONG TU

Nguyén tac : tao thanh cac bong hydroxit kim loai tich di€én duong

hut cac hat keo va hat 16 lung tich dién am

» Me3* + HOH = Me(OH)?* + H*
- Me(OH)?* + HOH = Me(OH),* + H*
. Me(OH) 2+ + HOH = Me(OH), + H*

(Me 3+ + 3HOH = Me(OH),; + 3H*)
Chat dong tu: Fe(lll); Al(11])
- Pong tu bang mudi nhom :
Al,(SO,); + 6H,0 = 2A1(OH), ¥ + 3H,SO,
Al,(SO,); + 3Ca(HCO,), < 2A1(OH),{ + 3CaSO, + 6CO,
- Déng tu bang mudi sdt :
FeCl, + 3H,0 = Fe(OH), | + 3HCI
Fe,(SO,); + 6H,0 = 2Fe(OH); ¥ + 3H,SO,



DONG TU

Biang hod chat

= Giam pH dén di€ém dang dién (~4,7)

« C4c hat cao su dang keo Am bi trung hoa, sé& két dinh lai. C4c hat
c¢6 kich thude cang 16n thi van tdc ddy ndi cang 16n va hat cao su
sé& di chuyén lén bé mit nhanh hon

» St dung: H,SO, do gia thanh thdp, nong do ddm dic cao.
CH,;COOH hoac HCHO

= PP nay st dung cho nuGc thai ¢ ham lugng cao su cao
(COD>10.000mg/1).




DONG TU

Dong tu ty nhién:
= Nudc thai trong di€u kién ton trif tw nhién s& dong tu:

- VK ¢6 vai tro phan huy mang protein bao quanh hat cao su,
khit carboxy ctia acid carboxylic tao ra goc CO,

- VK phén hdy dudng, chat béo, protein tao thanh acid, gidm
pH dén di€m dang dién.

Thai gian luu nudc cang dai, hi€u qua dong tu cang cao



DONG TU
B6 sung VSV tif bun tu hoai

- St dung VSV ki khi Ién men d€ acid ho4 cdc hgp chit hitu co hoa
tan trong nudc thai = giam pH cua nudc thai tao ra cac ion H*
dong thdi phd vd 16p protein bao quanh hat cao su.

= Jon H* trung hoa di€n tich Am cua cdc hat cao su dang keo vdi
kich thugc rat nhd trong nuée thdi (Ion H* bim vao = th€ Zeta
(rdo can dién th€) cla cic hat CS gidm = dé két dinh lai véi nhau
tao thanh cac hat 16n hon.

- VSV ki khi va tuy nghi trong bé gan mi thuc hién qu4 trinh acid
ho4, phan gidi cdc chit hitu cd dang huyén phu va hoa tan thanh
cdc acid béo va sdn pham cudi cing tao thanh CH,, CO,, H,O....



DONG TU
Hoa chat két hgp véi VSV

St dung acid ha pH ctia nudc thai xudng (< 6) = tao ra moi trudng
thich hgp cho vi khu&n acid ho4 phdt tri€n = bd xung vi khuan tir
bun tv hoat d€ phan hdy cdc chat hitu cd, chuyén vé dang acid, ha

pH lam d6ng tu mi cao su.



KEO TU

Nguyén tac : Tach cic hat 1o liing bing cdc hop chat chit keo tu =

thic ddy qué trinh tao bong hydroxit sit va nhém, ting van tdc ling

cia cdc bong = gidm chat dong tu, gidm thdi gian dong tu.

Chadt keo tu : 13 hop chat ty nhién va tong hop.

- C]
- CI

hat keo tu tu nhién: tinh bot, este, xenluld, dextrin (C(H,,05—)n.
hat keo tu vO cd : dioxit silic da hoat héa (xSi02.yH20).

- C

hat keo tu hitu cd tong hdp :[-CH2-CH-CONH2]n,
poliacrilamit ki thudt (PAA), PAA hydrat hoa.

Cac yé&u t6 anh huéng dé€n qu4 trinh keo tu: pH; nhiét do; liéu
luong chat dong tu, keo tu; tinh chit nude thai; khd ning hoa tron



KEO TU

Cac giai doan cua qua trinh keo tu:
- Pha tron ho4 chat keo tu vao nudc
- Thuy phan phén, IAm mat tinh 6n dinh ctia hé keo
- Hinh thanh bong can
Giai doan pha tron va thity phdn phén dién ra rdt nhanh khodng 10-2S.
Hiéu qud g/d tao bong phu thudc vao sé'lan va cham giita cdc hat cdn

Thié€t bi tron:

. Mdy tron thiiy luc: tron nhd sy thay doi huéng chuyén dong va
van toc dong nudc

» Mady tron co khi: tron nhd canh khuldy quay & toc do cao. Niang
luong khudy 16n, thdi gian ti€p xic nhanh.

» Mady trén khi nén: Khi nén dua vao dng khuyéch tdn va noi 1én
mat nuGc tao n€n sy Xao tron.



LY THUYET CUA QUA TRINH TAO BONG

T4c dong cia chuyén dong nhiét: Phu thudc ndng do ban dau clia
c4c hat, cudng dd chuyén ddng brown, ban kinh tic dung cia luc hit
Van der Waals.

T4c dong khuay tron cia dong nudc: Khi kich thuéce hat keo dat
lum = chuyén dong nhiét mat tdc dung chuyén sang keo tu do
khuay tron

Bé tao bong : BE ditng hoiic ngang
- B& vach ngin: ting qué trinh ti€p xuc, két bong bing cdch thay
461 huéng dong chdy

~ ~ A ~ A . A A , Ao ~
- B€ khuay tron: Khuay trdn giam dan vé phia cu0i bé
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So do hé thong xit Iy nudc thdi bang dong tu,
keo

I — binh chita dé chudn bi dung atlléh, 2 — mady dinh luong; 3 —
mdy tron; 4 — buong tao bong; 5 — thiét bi ldng cdn



TUYEN NOI

Muc dich : 1.oai cic tap chat phin tan khong tan va kho ling hay

cdc chat hoat dong bé mit

Uu diem :

- Hoat dong lién tuc,Hiéu qud xu' ly cao

- Dé ing dung va pham vi ing dung rong
- Chi phi dau tu — vdn hanh khéng I6n
- Dé thu hoi tap chat

Khuyét diem : Khong loai bé dvuoc cdn ldng, phdi két hop véi cdc
cong doan xu Iy khdc, van hanh phiic tap




TUYEN NOI
Co sG tuyén ndi: Cac hat 16 litng s& két dinh véi cdc bot khi ciing
n6i 1én trén mit nudc

Hiéu qua tuyén ndi: phu thuoc kich thudc va s6 lugng bong béng
khi, kich thuGc t61 wu cia bong béng khi 1a 15 - 30pum.

- PE ¢6 kich thude bot 6n dinh ta dung cic chit tao bot nhu: dau

thong, phenol, ankyl, sunfat natri, cresol CH,C.H,OH.

- Kich thudc hat d€ tuyén ndi phu thudc trong lugng riéng hat va
biang 0,2-1,5 mm.

Phudng phap tuyén noi:

- Tuyén ndi véi viéc cho thdong khi qua vat liéu xop

- Tuyén ndi héa hoc

- Tuyén ndi dién

- Tuyén ndi véi su phan tdch khong khi bing cd khi.



TUYEN NOI

Tuyén noi tao bot khi bing co hoc

- Bot khi hinh thanh nhG canh quay: V quay cang I6n bot cang nho va H%
XU 1y cang cao, nhung t6 hgp bot khi — hat rin dé vé.

Tuyén ndi tao bot khi béing khi dong

- Bot khi hinh thanh nhd voi phun chuyén dung dit trén 6ng phan phoi
khi. Voi phun c6 16 1,0 — 1,2 mm, 4p suat khong khi: 3 — 5 at, Van toc khi
tai dau ra voi phun: 100 — 200 m/s. t~ 15 —20 ph.

Tuyén noi phan tan khi qua vat liéu xop

- Bot khi hinh thanh bing cdch cho khong khi nén qua vat liéu x6p ( cdc
(Am st , d4 bot hodc cdc chép)

- Hiéu qud phu thudc: kich thuéc 16, 4p suat va luu lugng khong khi thai
oian tuyén ndi ( 20 —30 phiit ) va muc chat Idng trong budng tuyén noi
(1,5-2,0m)



T e
TUYEN NOI VOI SU TACH KHONG KHI TU DUNG DICE

Ban chat: tao dung dich qud bdo hoa khong khi. Khi gidm 4p suit
cic bot khong khi sé tdch ra khdi dung dich va 1am ndi chat ban.

Tuyén ndi chan khong: Nudc thii dudc bio hoa khong khi § ap
suit khi quyén trong budng thong khi, sau d6 cho vao budng tuyén
ndi, 4p suat gitt & khodng 225-300mmHg bing bom chin khong.
Trong budng tuyén noi, cdc bong bong khi rat nhd noi 1én kéo theo
mot phan chat ban. T~ 20 phiit.



TUYEN NOILAP SUAT

Lam sach nuéc véi nong dd chat 1o ling 4-5g/1.
Qua trinh dudc tién hanh trong 2 giai doan:
1. Bao hoa nudc bing khong khi dudi 4p sudt cao

2. Tach khi hoa tan duéi 4p suit khi quyén

Hinh 2: Hé thong tuyén noi dp sudt

1- bon chifa;
2- bom; Nudc thai
3- bon 4p suit;

~ ~ A
4- b€ tuy€n nou.

~

)

Cian

NuGSc

1
1 2\3

sach



TUYEN NOI HOA HOC — SINH HOC

Tuyén ndi héa hoc: Qua trinh hod hoc sinh cdc bot khi nhu O,,
CO,, Cl,... Bot khi nay két dinh véi cédc chat 16 liing khong tan.
Nhugc diém: tiéu hao héa chat

Tuyén noi sinh hoc: cin dugc dun néng bing hoi nudc dén 35-55°C.

Nhd hoat dOong cua cac vi sinh vat, cac bot khi sinh ra (CO2, CH4 ...)
va mang cac hat cin lIén 16p bot, ¢ d6 chiing dudc nén va khi nudc.
Sau 5-6 ngdy, dd Am cla cin cé thé gidm dén 80%



TUYEN NOIL ION

Cho khong khi va chat hoat dong bé mit vao nudc thai. Chat hoat
dong bé mit trong nudc tao thanh cic ion ¢ dién tich trai dau véi
dién tich cla ion can loai ra.

Khong khi & dang bot dua chat hoat dong bé mit cling chit ban lén
16p bot.



TUYEN NOI DIEN HOA
Ap dung dong dién mot chiéu qua nuée thdi. X1 1i cdc hat 1o Iing
di€n ra nhd cdc bot khi hinh thanh khi dién phan nude. Trén anot
xuat hién cdc bot khi oxi va trén catot cdc bot khi hydro. Cac bot
khi ndy 1am ndi c4c hat 1o liing.

Qud trinh: oxy héa duong cuc, khir am cuyc, dong tu dién, két ty
dién, di€n tham tich

Phuong phép trén tiéu hao nhi€u ning lugng

0, H,

T I
PP dién tham tich: Qu4 trinh o |

nay dua trén su phin riéng
Cac chit phan cuc dudi tac . _H H_

dung cua stc dién dong.
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TUYEN NOI

. Tuyén ndi biang khi phan tdn (Dispersed Air Flotation) : Khi nén

duoc thoi truc ti€p vao bé tuyén ndi d€ tao thanh cdc bot khi c6
kich thugc tir 0,1 — 1 mm, giy xdo trdn hon hgp khi — nuéc chita
cin. Cin ti€p xdc véi bot khi, k&t dinh va noi Ién bé mit.

. Tuyén nodi chan khong (Vacuum Flotation) : Bdo hoa khong khi &

/

d]
Kk

b sudt khi quyén, sau d6 thodt khi ra khoi nudc & 4p suit chan
hong. Hé thong nay it st dung trong thuc t€ vi khé van hanh va

Cl

h1 phi cao.

. Tuyén noi biang khi hoa tan (Dissolved Air Flotation) : Suc khong

khi vao nudc & 4p sut cao (2 — 4 at), sau d6 gidm ap gidi phong
khi. Khong khi thodt ra s€ tao thanh bot khi c6 kich thudc 20 —
100 pm.



Ty gy
HIEN TRANG HOAT DONG CAC BE TUYEN NOI

Ti trong cao su < 1 nén c6 thé 4p dung tuyén noi d€ loai cao su
dong két

Chi phi tuyén ndi cao

Hiéu qua tuyén ndi cao néu thi€t k& va van hanh ding

C4c bé tuyén ndi khong c6 kha ning loai bd hau hét cao su chua
dong tu trong thanh phan nudc thai



TRICH LY
Qud trinh: Tron nude thai véi chat trich 1i & Phan riéng 2 pha
ldng = Téi sinh chat trich li
Yéu cdu ciia chdt trich li:
- Tinh chon loc cao. Hoa tan cang it ciu t thi hi€u qua cang cao.
- Tan rat it hodc khong tan trong nuGc thai, khong hinh thanh nhi
(ong bén.
- Trong lugng riéng khac xa trong lugng riéng cua nudc
- Hé s0 khuéch tén 16n.
- Phuc hoi don gidn va it ton kém.
- TOC s6i khac xa TOC sbi cia chat can trich i,
- C6 nhiét héa hdi va nhiét dung riéng nhod. khong tuong tac véi
c4c chat can trich.
- Khdng doc, khong nguy hiém chdy nd, khong in mon thiét bi —
- Gia thanh re.




HAP PHU

Hdp phu la qud trinh chuyén nong do chdt tan vao bé mdt chadt rdn.
C6 2 dang hap phu:

- Hap phu vat 1y: lién k&t bé mit 1a lién két vat 1y (tinh dién, Van
der waals, phin tan)- ning lugng kién két nhé

- Hap phu hod hoc: Lién k€t hod hoc — ning lugng lién két 16n

Ung dung: X 1y, tich va thu hdi cdc chat hoa tan trong nudc thai
Hié¢u qua: 80 - 95%. Phu thudc vao ban chit hda hoc clia chat hap
phu, dién tich bé mit chat hip phu, cau tric héa hoc chit can hap
phu.

Yéu cau cic chat hap phu: : tdng dién tich bé mit riéng 16n

Ciac chat hap phu: Than hoat tinh, silicagen, dat sét, zeolite, than
niu. than coc. dolomit. tro xi. nhua tong hoo



HAP PHU

Than hoat tinh:

Lién két yéu vdi nudc va chit hitu co

B4n kinh 16 x8p 16n 8 —50 A° d€ hap phan tir hitu co 16n va phic
tap

Do hap phu 16n, chon loc va dé nha hip ( ning lugng hp nhd)
Kich thudce hat: loai 0,25 — 0,5 mm va <40 um

Khong ¢6 hoat tinh xuc tac

Nguyén liéu s/x than ht: than, g6, polimer, phé thdi CN thuc
pham, gidy xenlulo ...



HAP PHU

Cd ché& cua qud trinh hap phu : Gom 3 giai doan:

+
4
4

Chuyén vat chat tir nuSc thii dé€n bé miit
Hap phy
Chuyén vat chat vao trong hat hdp phu

Cac y€u to anh huéng dé€n qua trinh hap phu

pH: phu thu6c thuc nghi€ém

Nhiét do: ti 1€ thuan

Tinh chat ca chat bi hdp phu: Kha ning hoa tan, kich thudc phan
tu

Tinh chat ca chit hap phu: kich thudc hat (dang bot, dang hat),
dién tich bé miit, khe rong.

Kha ning khudy tron, ti€p xuc



HAP PHU

Hé thong hap phu:
- Khudy tron manh liét chat hap phu vdi nude, loc nude qua 16p chat
hap phu ding yén hoic hoic trong 16p gid 10ng.
- St dung chat hap phu & dang hat 0,1mm va nhd hon.
- Qué trinh ti€n hanh trong mdt hoic nhi€u bic:

+ Hap phu mot bac dude (ng dung khi chit hap phu rat ré
hoic 12 chat thai cda sdn xuAt.

+ Qu4 trinh hap phu nhi€u bic dat hiéu qua cao hon.




HAP PHU
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Hinh: So do hé théng hdp phu
a- nap chat hap phu tuan ty: 1- binh khuay tron; 2-binh ling. b- nap chat
hap phu ngudc dong: 1- binh khudy tron; 2- binh ling; 3- binh nhan chat
hap phu; 4- bom. c- hoat dong lién tuc: 1- binh chita; 2- bom; 3- mdy loc;
4,5,6- thap hap phu; 7- binh chia.



HAP PHU

T4i sinh chat hap phu bao hoa:

Bing hoi nuc bao hoa,qud nhiét (200-300°C ) hodc bang khi tro
nong (120-140°C).

Trich i bing cdc dung mdi hitu cd c6 nhiét do soi thap va dé 16i
cudn bing hoi nudc (metanol, benzen, toluen, dicloetan... )
Bing nhiét trong 10 & nhiét 36 700-800°C (o ¢6 oxi), than mat
15% kl

P2 héa hoc: chuyén thanh chit dé nha hon or phan hiy bdi tic
nhan oxi1 hdéa: Clor, ozon ...

P2 sinh hoc, chat thdi dugc oxi hda bdi vi sinh vat ( cho phép kéo
dai tudi tho cla than)



LANG
Ling: dudc 4p dung dé tdch chat 1o liing ra khdi nudc (duéi tac
dung trong luc).

Phan loai bé ling:
+ BE€ ling c4t, bé 1ing va bé ling trong
+ Gidn doan va lién tuc (Theo ché do lam viéc)
+ BE ling ngang, bé ling ddng, b€ ling ly tAm (Theo hudng
nudc chay trong bé)
+ Lang cdn, ling bong keo tu, ling bun, nén bun (Theo chiic

nang)



LANG

B& lﬁ’ng cat: 4p dung dé tich c4t va tap hitu co (d hat 0,2 — 0,25mm).

Phan loai bé ling cat:
= BE ling cdt ngang: V=0,15 m/s - 0,3 m/s
= BE ling cat ding chdy tir dudi 1én trén;
= B¢ ling cét chdy theo phuong ti€p tuyén;
= BE ling c4t suc khi

Luong cdt gi# lai phu thudc: loai hé thong thodt nudc, tong chiéu dai
mang ludi, téc do dong chdy, diéu kién sit dung hé thong, tinh chdt
nudc thai



LANG

Bé ling ngang
- BE& chita hinh khoi chit nhat: H= 1,5 — 4 m, d= 8-12, L 3-6m.
Py bé déc: i=0,01
- Van toc nude: < 0,01m/s, thdi gian ldng: (1 -3)h
- Ho thu cin bd tri dau bé va doc theo chiéu dai bé
Uu diem:
- Dé thiét k&, xay dung va van hanh
- Ap dung cho luu lugng 16n ( > 15.000 m3/ngay)
Khuyét diem:
- Thdi gian luu dai

Chi€m mit bing va chi phi xay dung cao
Ung dung: Thudng dudc dng dung trong x 1y nudc cap
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LANG
Bé lang dirng

» Tiét dién tron hodc vudng

= D4y dang n6n hay chop cut

» Chi€u sau viung ling 4-5 m

» Nudc theo mdng chdy vao ong trung tdm, va
vao tAm chin, thay d6i huéng dang 1én

=V nudc dang: < 0,5 — 0,6 mm/s

= T lang: 30 phit — 1,5 gid

= GOcC tao gilfa mat phang nim ngang va tuong
ddy bé > 45°

. Hiéu suit bé ling: 40%-50%

. BE ling cii tién: hiéu suit 65-70%



LANG
Bé ling ditng

Uu diém :

St dung it dién tich dat

Khuyét diem :
Hi¢u suit thip, ling cdn ¢o ti trong 16n, van toc 1ling khong 16n

Kinh nghi€m van hanh

Ung dung :
St dung nhu bé 1ing I trong x& 1y nudc thai



LANG

Bé lang ly tam

= Hinh tron, dudng kinh 16 m— 60 m.

« Chiéu cao viung ling 1,5 — 5m.

« Tilé dudng kinh/ chi€u siu: 6 - 30

. Nudc chdy theo hudng tir tAm ra thanh bé.

= Dan quay tdc do 2-3 vong/gid. Cin ling don vao hd thu

» Hé thong cao gom cidn hop vdi truc 1 goc: 45°

. Déy bé& doc: i=0,02.

» Md4ng phan phoi ¢6 chi€u rdng c6 dinh, chi€u cao gidm ti
dau dén cudi mang.



LANG

Bé lang ly tam
Ung dung 1am bé ling dgt 1 va dgt 2, CS:
20.000 m3/ngd
Thai gian 1dng khodng 1,5 h
Uu diem:

- Tiét kiém dién tich; Hiéu suit cao

- Ung dung cho x& 1y nudc c¢6 ham lugng cin khdc nhau
- T1 trong cin nho ciing c6 thé ling dudc

Khuyét diem:

- Van hanh doi hoi kinh nghiém

- Chi phi van hanh cao

l7ng dung: St dung d€ tich cic loai hAm lugng cin khic nhau trong
xur 1y nuéc thai



LANG
Bé lang ké&t hgp tao bong

= BéE ling két hgp khudy tron tao bong d€ ting kich thude cdc hat
cdn gitp qué trinh ling dat hiéu qua cao.

= BE khuay tron dudc thiét k& 2 b€ lién két v6i bé ling 1 dung dong
co c6 ldp canh khudy dé khudy tron phén véi nude can xi 1y ting
khd ndng ling cla cdc hat keo va cin trong nudc.

Uu diem :

» Ti€t kiém mit bing xay dung va ti€t ki€m chi phi dau tv ban dau

Khuyét diem :

» Kho6 van hanh, thiét ké xay dung phic tap

Ung dung :

. Xt 1y ciin lo lirng (bé 1ing I)

. X1 1y cin sinh hoc (b€ 1ing II)




Bé ling két hgp tao bong




LOC

Nguyén tic: Dudi tdc dung cia trong luc 4p suit cao hay 4p suit
chan khong, cdc hat sé& dugc giit lai trén 10 x6p cua vat li€u loc va
|6p mang hinh thanh.

Cac dang loc:

- Loc ap suat - Loc trong luc
- Loc nhanh - Loc cham
- Loc xu01 - Loc ngudgc
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NHA HAP, KHU MUL KHU KHI DPOC
Vha hap cac tap chat bay hoi

Vhi€u loai nuée thai bi 6 nhiém béi tap chat vo cd va hitu cd dé ba
oi: H,S, SO,, COS, NH,..

<hi khong khi va khi trd kho tan trong nuée nhu (N,, CO,, khoi 1o..
uc qua nudc thai, cdc cau ti dé bay hoi s& chuyén vao pha khi.

\h3 hap cé thé dugc thuc hién trong thip mam, thip dém va thd
hun. Kha ning nha hap ting khi nhiét 36 nudc thdi ting

(hi nha hap duge hiap phu hodc dot xic tdc (280 + 300°C xtc tic oxi
rom ).



NHA HAP, KHU MUL KHU KHI DPOC
Khu mui:
PP x& 1y: Suc khi, clo hod, chung cat, bay hai, x 1y bing khéi 10.
Oxi hod bing oxy dp suit cao, 0zdn hod, trich ly, hdp phu va oxi
hod bang vi sinh vAt.

Hiéu qué xt 1y cao dat dugc bang pp oxi hod trong pha 16ng bing
oxi khong khi dudi dp suit cao trong dd ki€m

Nudc thai gia nhiét dén 100°C, sau d6 cho ti€p xic vGi khong khi &
15 atm, H,S — cac sulfat.

Ludng khi can cung cap 1a 200% COD nudc thdi

Hiéu qud doi v6i hop chat lvu huynh 90%, COD 60 + 75%



NHA _HAP, KHU MUI, KHU KHI DOC
Khu khi djc
C4c khi tan c6 thé ting tinh An mon va ting mui khé chiu dude xtr
1y bing PP ho4 hoc, nhiét va thoi khi.
Qua trinh thyc hién trong thdp nha hap: chdy man, dém, sui bot va
thap chian khong.
Khi CO,: Trong thap dém
Khit NH, : biing cdch thoi hoi nudc hoic khong khi
[on ammonia trong nuéc § dang: NH,® NH; + H*
pH =7 — & dang dung dich (NH,")
pH = 12 — § dang hoa tan (NH;) — ¢6 thé tach khdi nuéc

Qu4 trinh tién hanh & pH = 10,8 + 11,5; tao bé mit ti€p xtic 16n
gifta khong khi va nuéc; Tang TOC va chi€u cao 16p dém = hiéu
qua qua trinh ting




KHU TRUNG

Dinh nghia: Kht truing nuéc thai nham pha huy, triét bd cdc loai vi
khuin gdy bénh nguy hi€m chua dugc hoic khong thé khit bd trong
qua trinh xur 1y nuGc thai.

Mot s6 phuong phdp khit triing nudc thdi:

- clo hoi qua thiét bi dinh lugng clo.

- hypoclorit — canxi dang bot — Ca(ClO), (5% )

- hypoclorit natri, nudc javel NaClO.

- clorua vo1, CaOCl,.

- ozon (sdn xuit tir khong khi bing mdy tao ozon). Ozon sdn xuit ra
dugc din ngay vao b€ hoa tan va ti€p xuc.

- tia cyc tim (UV) do dén thdy ngin ap luc thap phat ra. Pén phdt tia
cuc tim dugc dit ngap trong dong chay nuc thai.



KHU TRUNG
Khit trung bsing chloride

Tac dung gitra clo hdi va nudc thai la phan ng thuan nghich:
Cl, + H,O «HCI + HOCI

. Ton hypoclord va ion OCI- tao mdi trudng axit dé tiéu diét VK
= Qua trinh ion héa xay ra manh khi pH cua mdi trudng tang.

» Axit hypoclord y€u nén dé phan hiy thanh axit clohydric va oxi tu
do: HOCIl «<HCI + O

. Oxi nguyén tif oxi héa vi khuan 1am bién d6i lién két cdc chat
thudc thanh phan nguyén sinh cia t€ bao vk, tiéu diét ching.

= Clorua v6i phan tng nhu sau:
» 2CaOCl, + 2H,0 — Ca(OH), + 2HOCI + Ca(Cl,



KHU TRUNG
Khit trung bing clo 16ng

Dan clo truc ti€p vao nudc thdi hodc qua clorator
Phin loai clorator:

Clorator hoat dong lién tuc: duwa mot luong clo ¢ dinh vao
nude thai trong mot thdi gian xdc dinh. st dung d61 véi nhitng tram
c6 cong suat 25 — 50kg clo/h.

Clorator hoat dong theo ti 1€: lugng clo qua clorator ty dong
thay d6i theo tinh chat va luu luong nudc thai. 4p dung déi véi
nhitng tram c6 cong suat khong 16n.

Clorator chan khong hoat dong lién tuc: clo dudc gilt dudi
ap luc thap hon 4p sudt ciia khong khi do d6 hoi clo khong bay ra
ngoal mo1 truéng xung quanh.



KHU TRUNG
Khu trung dién phan

Cac logi dién phdn:
- Bién phan khong bd sung cdc hgp chat chira clo.
- Pién phan hdon hop nudc thdi véi nude bién hoic dd mudi in.

- Sau d6 dua dung dich dién phan vao nudc thdi d€ khit tring.



KHU TRUNG
Khu trung dién phin
dién phan dung dich NaCl: cuc duong phan tach cac ion clo:
2Cl" = Cl, + 2¢
Cl, + H,O <HclO + HCI
Cl, + OH  <HCIO + CI
cuc Am dién ra qud trinh lién ké&t phan tif nudce:
H,O +e=0H +H*
ion OH- lién két v6i cdc ion Na* & lai trong dung dich.
HCIO + NaOH = NaHCIO + H,O
NaClO + H,O = NaOH + HCIO
va clorua vo1 CaOCl,:
CaOCl, + 2H,0 <2HCIO + CaCl, + Ca(OH),
HCIO <H* + ClO
tao thanh sdn pham triét khuan HCIO va ClO-. Nhu vay thuc chat

cua qud trinh dién phian mudi in dé kh trung ciine 13 qué trinh clo héa.



KHU TRUNG

Khi trung bing ozone

Nguyén tic tao ozon: Ozone dugc sdn xuit bang cdch cho oxy hoic
khong khi di qua thiét bi phong tia Itta dién.

Ozone khong bén, d€ bi phan hdy tao thanh O,. Nén phai ding mdy
sdn xudt ozone ngay tai ndi st dung.

Cac y€u to anh hudéng dén hiéu qua khit trung:

+ Chat luong nudc thai

+ Cudng do khuiy tron

+ Thdi gian ti€p xtc: thudng 1a 4 — 8 phuit.

Hoa tan ozon:
- Pi qua 16p loc ndi.
- Dung ejector.

- Dung céanh khudy.



KHU TRUNG

Khi trung bing ozone

o R A o R
Uu di€m Khuyét diém
- Gidm nhu cau oxy cla nuéc, gidm néng - V6n dau tu ban dau cao.

do chat hitu cd, cdc chat hoat tinh.

- Khit mau, phenol, xyanua. - Tiéu ton ning lugng dién.
- Khong gdy mui.

- ft chiu 4nh hudng cta nhiét do va pH

- Khong ¢6 sdn pham phu ddc hai.

- Tang van toc ling cla cin 16 ling.

- Liéu lugng khodng 0,5 — 5Smg/l va khong
can dinh lugng chinh xdc



KHU TRUNG
Khi trung béng tia cuc tim

= SU dung tia biic xa di€n tir c6 budc séng 4 — 400nm cho tac dung
vG1 dong nudc di qua

» Tia UV khif tring khong 1am thay d6i tinh chat héa hoc va vat 1y

. Tia UV c6 tdc dung 1am thay d6i ADN ciia t€ bao vi khuan

. PO dai budc séng 254nm, c¢6 khd ning khit tring cao nhat
Trong nha mdy: diung dén thiy ngan 4p luc thdp d€ phdt ra tia
cuc tim v&1 buGc song 253, 7nm.
Phan phoi déu nuéc thdi sao cho sd lugng vi khuin di qua dén
trong thdi gian ti€p xdc & hop 1a cao nhAt.

. L6p nuGc di qua hé thong ¢6 dd day khodng 6mm, ning lugng
ti€u thu tu 6.000 — 13.000microwatt/s.



KHU TRUNG

Khif trung bing tia cy'c tim
Uu diém
Hiéu qua khu trung cao.

Khong lam thay doi tinh chat
héa hoc, vat 1y cua nudc.

Khuyé't diém

Chi phi vin hanh cao.

Nudc cé do van duc cao va chat
nhdn bidm vao dén cé thé lam
giam hi€u qua khu trung.



TRUNG HOA

Muc tiéu :
= Phuc vu cho qu4 trinh sdn xuat ti€p theo
= Pat tiéu chuin b3o vé moi trudng trude khi x3 bd
Cac phuong phap trung hoa
* Trung hoa bang céich tron
= Trung hoa bing cdch cho thém tic chat
= Trung hda biang loc nuc qua vat li€u trung hoa

= Trung hoa bang khi



KHU NITRAT

Co 2 cach khw nitrat:

Pong hoa:
Kht nitrat thanh ammonia s dung cho tdng hop té bao
Xay ra khi NH,-N khéng c6 san va khéng phu thudc vao nong
dé DO

Di hoa:
Di ho:c'l khir nitrat hodc khr nitrat sinh hoc két hop 1 chudi
Chgyén hoa dién t&, va nitrat hoac nitrit du’gc str dung nhu la
chat nhé,n dién t&r cho viéc oxi hoa hop chat hiru co khac
hoac chat cho dién tt v co.

Phan tng khur nitrat bao gdm nhitng budc sau:
NO, = NO, 2 NO = N,O =2 N,



CONG TRINH XU LY NUGC THAI SO CHE CS
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Be gan mu

- Pit trudc hé thong xit 1y nude thii dé tdch cin, cao su dong tu

- La mot hé thong muong dai. Trén mudng bo tri cdc tAm chin 1éch
nhau d€ tdch cin, mil dong

- Céc b€ gan md nhim muc dich thu hoi, tin dung lai mil ddong, nén
khong st dung hod chat dong tu

- Nudc thai sau gan mil van con chita mot lugng ddng k€ latex chua
dong tu

Yéu cau

- Tach mii hi€u qua

- D& thu hoi cao su

- Vé sinh bé don gidn, d& van hanh



i BEGANMU

» . A ~
Cac loai1 bé gan mu:

= Gan mi ty nhién
» Gan mii ¢6 st dung hda chat:
- Acid
- Phen
»  Gan mii két hgp tuyén noi
» Gan mii bang hé vi sinh vat
» Gan mi két hgp héa chit va vi sinh vat



BE GAN MU
Hién trang cac bé gan mii 6 VN
» Tach cao su khong hi€u qua
= Khong vé sinh thuéng xuyén
Nguyén nhan:
- T4t cd c4c bé dong tu ty nhién

Tinh chat nudc thai bién ddng phu thudc vao:
- mé danh dong (keo tu tot hay kém)
- Thoi tiét
- Thdi gian luu nudc tai b€ gan mii ngén
» MAt do cao su trong thanh phan nuéc thdi 16ang, khé dong két.
- Thiét k&€ c4dc bé gan mii chua phu hgp
» Gan mii nén b6 tri két hop hoat dong cia VSV



HO SINH HOC

Ho sinh vat 12 cdc thuy vuc ty nhién hoic nhin tao

. A . A e X s, N A s, s ~ A Zy° . N
T'a1 ho sinh vat dién ra qua trinh chuyén hoa cac chat ban vdi vai tro
~ N s . . A N
chu y€u la cac loai vi khuan va tao.

[j'ng dung: cung cip nudc cho trong trot

Phan loai:
- Ho ldm thodng nhan tao:
H6 sinh vat 1am thodng hi€u khi / tuy nghi;
Oxy cung cAp nhd thiét bi khudy tron bé mit hoic khi nén
P06 sau ho: 3 — 6 mét/ Thoi gian luu nudce: 3-10 ngay.
- Dién tich x4y dung bé; Pi€u kién ti€p xuc giifa chat hitu co va
vi khuin cao; Hiéu qua khir COD dat dén 90%
—> Tiéu hao ning lugng 16n
- H6 0n dinh nuéc thai.



HO SINH HOC
Ho hiéu khi

= (06 dién tich rong, noOng.

. Chat hitu co dudc xit 1y nhd su cong sinh gifta tdo va vi khuan dudi
dang Id lung.

. Oxy cung cdp cho VK nhd su khuéch tin qua bé mit va quang hgp
cua tdo. Chat dinh dudng va CO, sinh ra dudc tdo st dung.

. HO hi€u khi c6 hai dang :
(1) t61 wu sdn lugng tdo, chi€u sdu ho can 0,15 — 0,45 m;
(2) t61 vu luong 6xy cung cip cho vi khuan, chiéu sau hé 1,5m.

»  Ting cudng cung cAp 6xy bing cich thdi khi nhan tao.

Ho ki khi

. Xt 1y nuSc thdi c6 nong dd chat hitu cd cao, cin 10 litng 16n,
. Chi€u siu ho: dén 9 m.
. Tai trong thi€t k€ khoang 220 — 560 kg BOD./ha ngay



HO SINH HOC

Ho tuy tién

Ton tai 03 vang : (1) & b€ mit, vi khuin va tdo song cOng sinh;
(2) da ho, thh luy cin ling va cidn nay bi phan huy nhg vi
khuan ky khl (3) khu vuc trung gian, chat hitu cd chiu su phén
huy cua vi khuan tuy tién.

St dung m4y khuay tao di€u kién hi€u khi trén bé mit khi tai
trong cao.

Tai trong thich hgp: 70 — 140 kg BOD./ha ngay.

Ho xit li bo sung

Ap dung sau xtr Iy sinh hoc (aeroten, bé loc sinh hoc hoic sau
ho sinh hoc hi€u khi, tuy tien, ...)

Kht nito va xr 1y triét d€ chat 6 nhiém
Thadi1 gian luu nudce: 18 — 20 ngay.
Tai trong thich hgp 67 — 200 kg BOD5/ha ngay.



HO SINH HOC

Ho 6n dinh
- Ho ki khi;
= HO tuy nghi;
« HO hi€u khi .

Uu di€m:

= Pon gidn, chi phi van hanh thap

* Hiéu qua xu 1y, khu tring va tinh dém 16n

= K&t hdp nudi cd, trong tio mang hiéu qua kinh t€ cao

. Nhugc diém:

= Dién tich va chi phi xay dung 16n
« Kho ki€m sodt qud trinh x{ 1y

« Phat sinh mui1



HO SINH HOC

{ién trang cdc ho sinh hoc xt& 1y nudc thai s ché ma cao su

16 tuy nghi, hi€u khi hoat dong chua hiéu qua do:
Bo tri do sau ho khong thich hop

Lugng mu dong chwa dudc vé sinh, tao mang trén mit ho ngin
can qud trinh khuyé€ch tdn oxy

~ Nén bd tri nhi€u ho ndi ti€p d€ khir dan ham luong chat 6 nhiém
Thdi gian lvu nuéc trong cdc hd sinh hoc phai di cho qué trinh
phan huy
Ho6 thuc vat nuée bé tri & giai doan cudi cung dé xit 1y triét d€ chat
6 nhi€ém va khu Nito.

Day 1a PP don gidn nhat va hiéu qud nhung doi hdi dién tich dat rat
16n, chi phi xdy dung cao nhung chi phi van hanh thap.



HO SINH HOC

Hién trang:

- Khodng 11 nha mdy da xi 1y ho sinh hoc bao gom: Ho ki khi, ho
tuy nghi va ho hi€u khi

- HO ki khi: tdch md, loai cin ling va xr [y mot phan chit 6 nhiém,
phan hiy chit béo, protein, hydrat carbon thanh acid , CH,, CO,

> Sau thoi gian van hanh, cac ho ki khi chira 16p mang cao su day
dac trén mat ho. Hiéu qua xu 1y : 20 — 60%.

> Mui khi thdi ndong khé ngui

—> C6 hién tugng pha loang v6i nudc mua (mua mua) do dién tich
16n.

- Phu hgp: Dién tich dat rong, che\phﬁ ciy xanh bao quanh d€ han
ch€ mui, v€ sinh mi dong trén bé mat.

->Phuong an don gidn, ré tién, dé van hanh.



HAREWOOD WHIN, ENGLAND

SUMMERSTON, SCOTLAND



HO THUC VAT

Ho thuc vat 1a phuong phdp xr 1y dudc xem 12 14u doi nhat (trén
3000 ndm) c6 khd ning x Iy cdc chat hitu cd, nitd, phospho

Ap dung phu thudc vao:

- Tinh chat nudc thdi: BOD, dinh dudng, cdc chait doc hai, nhiét do
nudc thai

- Piéu kién khi hau, thdi ti€t: nhiét dd, biic sa,vvv

- Tinh chat ngudn nuéc (ham lugng mudi, do kiém, do cing)

= XU 1y nuGce thai do thi, khu du lich, cac cum dan cu nho , nuéc thai
ndng nghi€p va xit Iy bac 3 do1 v6i nude thdi cong nghiép

» Chi phi dau tu, vin hanh, béo tri thap

= Khu pathogen cao

= Nudc sau xu ly thich hdp cho tuéi ti€u phuc vu nong nghiép



HO THUC VAT
Cac loai thuc vat nuéc

= Pleustophyte (ting trudng trén mit nudc, 14 noi trén bé miit)

= Luc binh, ¢0 vit, rau mudng, béo hoa diu, béo tiy, beo nhat bdn
= Heltophyte (ré nam ngép trong nudc): Lau sdy, ¢ chi, Iris, ¢
nang, lac

Hydrophytes (ngap trong nudc):Elodea, co thi

Phiéu sinh thuc vat (Phytoplankton): Tao chlorella, Euglena,
Scenedesmus

Vai tro cua thuc vat nuéc

= St dung cdc chat dinh dudng, tich lily kim loai ning
- van chuyén oxy, gidi phéng oxy tu do

= Tiéu diét, giam su ting truéng cua tao

» Hé thong ré déng vai trd 12 bd loc cd hoc

= ]am gidm tdi lugng 6 nhiém, ting my quan




HO THUC VAT

Cac y€u t6 anh huéng dén qua trinh xi 1y

« Ham lugng cin 16 litng (gilt vai trd quyét dinh cho viéc tao bun
cin doi vi ngudn nude ti€p nhan)

= C4c chat hitu cd ¢6 khd ning phan hdy sinh hoc ( carbonhydrat,
chit béo, cic chit hitu cd khéc)

- Pathogen: Vi khudn va virit, protozoa, ky sinh triing gy bénh,
duoc van chuyén theo dudng nudc.

» C4c chat dinh dudng: carbon, nitd, phospho va cdc chit vi lugng

= C4c hdp chat hitu co khé phan hdy: chit hoat dong bé miit,
phenol, thudc trir siu (ndng nghiép)

= Kim loai ndng, mudi vo co hoa tan: ca, Na, Bo, sulfate



HO THUC VAT

Hiéu qua khii cac chat 6 nhiém biing ho thuc vat

Loai hod BOD, SS Tong N Tong P

Ho thuc vat nudc 70 —96 60 — 90 40 — 90 10 - 50
tu’ nhién

Ho thuc vat nudc 50 - 90 73 - 93 25-98 20 - 90
nhan tao

Ho6 thuc vat noi 71 - 90 78 — 93 63 - 97 50-179

Ho tao 85 — 98 . 70 — 95 50 - 90

Hé thong ké&t hop 89 — 96 88 — 91 63 -89 66 —-79




HO THUC VAT
Yéu cau doi véi hé thong xi& 1y nuéc thai bing thuc vat nuée

= Du anh sang

bu dinh dudng

Nudc thai khong doc hai

Thoi gian luu du dai

Tai trong hitu cd khdong qua cao

Khong gian du 16n




HO THUC VAT
Vi sinh vt trong ho thuc vat nuéc

= Khi tdi trong hitu co cao phdt trién cdc loai: phytoplagenllata,
Euglena canh tranh v&i su phdt trién cda vi khudn nhu:
Pseudomonas, Flavobacterium, Alcaligenes. Vi khuan ecoli chéf

nhanh do sdn phadm khé4ng sinh clia tdo va cdc loai vi khuan khic.
» Xuit hién céc loai cillata gid tic nhu: colpidium, paramecium,

glaucoma, protozoa, rotifer, st dung vi khuan 1am ngudn thifc in.
- Khi tdi trong hitu co thdp, Phat trién cdc loai nhu Daphnia,

Rotozoa. C4c dong vat bic cao ndy st dung tdo, vi khuan lam

trong nudGc.



HO THUC VAT

Co ché& hoat dong ciia ho thuc vat

» Vi khuan phan hiy cdc chat hitu co tao thanh CO, va H,0; acid
hitu co trong di€u kién y&m khi.

= T4o st dung niing lugng dnh sdng mit trdi, CO , va cdc chit vo ¢o
trong nudc dé€ tdng hop nguyén sinh chat, gidi phéng oxy

. Oxy cung cip cho vi khuan bd xung tir nuéc ( khong khi, gié xdo
dong khuiy tron nudc ho, nhiét do, ham lugng mudi 4nh hudng

dén oxy hoa tan) va oxy nhén tao.

= Hién tugng ling cin cling x4y ra trong ho thuc vat nudc.



MUONG OXY HOA

= Thich hdp cho xur Iy nudc thai quy mo nho:

La dang aeroten cdi ti€n, khuay tron hoan chinh.
X4ao tron déu bun hoat tinh.

Van toc trong muong: 16n hon 3 m/s, tranh cin ling.
Muong 6xy héa cé thé két hdp qud trinh xi 1y nitd

Cac thong so hoat dong:

= Tai trong thi€t k€ 0,10 — 0,25 kg BOD/m3 ngay,

= Thdi1 gian lvu nuGe 0,3 — 3 ngay,

= ham lugng MLSS khoang 3.000 — 6.000 mg/L,

= thdi gian luu bun tur 10 — 30 ngay,

« X1 1y nude thdi 6 nhi€ém cao: BOD=1000 — 5000 mg/I



MUONG OXY HOA

Muong xay bing bétong hoic dao dat:

= Dang: hinh chit nhat, tron, hay elip

= Ddy va bd: bé tong cot thép hoidc dat gia cO

= Sau: 0,7 — 1 mét

» Lam thodng bing suc khi hay thi€t bi ¢d hoc
= Tis0 F/M =0,04-0,1

. Nong dod bun: 2000 — 5000 mg/1

« Hé s6 tuan hoan bun: o = Q/Q =1-2

= Tho1 gian luu nuGe: 1 — 3 ngay

» TOc d0 nitrat hod (mgN/mgbun.ngay): 0,2 — 0,8

« Toc d6 khit NO; (mgNO,/mgbun.ngay):0,1 - 0,4
» Van tdc hon hdp nude, bun(m/s): 0,25 — 0,30




\Y ﬁ 1\ §). 10 A
Gom 2 ving:
Viing hi€u khi (V,): Khit BOD; va oxy héa NH, thanh NO,
Viing thi€u khi (V,): Khit NO, thanh N,




MUONG OXY HOA
Uu diém :
= Hi€u qua xu 1y BOD, nitd, photpho cao.
= Quan li van hanh don gian.
. [t bi 4nh hudng bdi su dao ddng 16n vé chat lugng va luu lugng
= Muong oxy héa con c6 kha niang khi N, P
Nhugc diém :
= P01 hoi dién tich xay dung 16n.
= Thdi1 gian luu nuée dai
» Luong oxy cung cdp cho muong 16n,chi phi cao.

» Muodng oxy hod c6 thé dp dung dé€ xit li nudc thai cao su sau giai
doan xu i ki khi






BE BUN HOAT TINH (AEROTANK)

Cong trinh bétdong cot thép hinh chit nhat hay hinh tron
Nudc thai dugc cap khi va tron déu véi VK bun hoat tinh
Quaé trinh oxy hod cdc chat hitu ¢o x4y ra theo 3 giai doan
= Gd 1: VK thich nghi, sau d6 ting dinh khdi. Nhu cau oxy ting
dan
= Gd 2: VSV phit tri€n 6n dinh, toc do tiéu thu oxy it doi, Chat
httu cd it b1 phan hiity manh
= Gd 3: Toc dd oxy héa it ddi sau d6 gidm dan, tdc dd tiéu thu
oxy tdng do qua trinh nitrat hoa.

Néu thdi gian lvu nue qud dai, VSV trong bun chifa protein,cha
béo, hydratcarbon s€ bi tu phan huy gy 6 nhi€ém thi cap.



BE BUN HOAT TINH (AEROTANK)

Phan loai:

Phan loai theo ché& d6 thuy dong
. Aerotank day
= Aerotank khudy tron

= Aerotank hon hgp

Cac loai aerotank thong dung:

» Aerotank truyén thong

= Aerotank tai trong cao

. Aerotank nhiéu bac

- Aerotank c6 ngin on dinh bun

= Aerotank thong khi k€o dai

» Aerotank thong khi cao ¢6 khudy ddo hoan chinh
= Oxitank



BE BUN HOAT TINH (AEROTANK)

Nguyén ly lam viéc
Nudc thdi dua vao cdc bé aerotank (cap khi):

= Vi sinh vat phin hdy, st dung cdc chit hitu co dang hoa tan
tao nang lugng, ting sinh khoi

» C4c chit khé hoa tan, dang keo hap phu vao bong bun. Vi
khuin cu trd sé ti€t ra enzim ngoai bao, phan hdy thanh hop
chit don gidn, sau d6 phan hidy ti€p thanh CO, va nudc.

- Nudc thai sau khi ra aerotank. D€ 1ing, tdch bun. Nudc trong
sau xu ly, BOD giam 85-90%.



BE BUN HOAT TINH (AEROTANK)

Bé aerotank truyén thong

Nudc thdi dua vao cdc bé aerotank (cap khi)
Nudc thdi + bun hoat tinh hoi luu: trén déu & dau b€ aerotank.
COD vao <400 mg/l
Tho1 gian Iuu nuGe: 6 h — 8 h (suc khi)
. 9 h — 12 h (khudy cd hoc)

Lugng khong khi: 55 — 65 m3/kg BOD
Tu6i bun: 3 — 15 ngay.

MLSS: 2-3 ¢/l

Can ngin hoat hod dé€ ti sinh bun



BE BUN HOAT TINH (AEROTANK)

Bé aerotank tai trong cao
- Nudc thdi dua vao cdc bé aerotank (cAp khi)

Nudc thdi + bun hoat tinh hoi luu: trén déu & dau b€ aerotank.
BOD vao : 400 mg/l — 1000 mg/l

Thai gian luu nuéc: 1 h — 3 h (suc khi) - khi 60-65% BOD
Tudi bun: 3 — 15 ngay.

. MLSS: < 10 g/l

- Can ngin hoat ho4 dé t4i sinh bun




BE BUN HOAT TINH (AEROTANK)

Bé aerotank cip khi giam dan

Nudc thdi dua vao cdc bé aerotank (cap khi)

. Nudc thai + bun hoat tinh hoi luu: trén déu & dau bé
aerotank.

- Diu bé 6 nhiém ning nhit nén can lugng oxy 16n nhat.

= Khi cAp gidm dan tir dau bé dén cudi bE.

= Thdi1 gian lvu nuGe: 6 — 8 h

= Ludng bun sau hoat hoa: 25-50% luu lugng dong vao.

Uu di€m:

- Gidm lugng khi cip, gidm dién ning

- Khong qué du oxy, thic ddy qud trinh
khtr nitrat




BE BUN HOAT TINH (AEROTANK)

Bé aerotank thong khi cao c6 khuay dao

. Ung dung x& 1y nudc thdi c6 ndng dd 6 nhiém va ham lugng chat
16 lttng cao

= Qu4 trinh oxy hod nhanh, dong déu

= Nudc thai, bun, oxy dudc khudy tron déu

= Ti1é F/M cao

= Giam thdi gian luu nuéc

Uu diém:

= Pha lodng ngay nong do cic chit nhiém ban

= Khong xay ra hién tugng qua tai cuc bo

- D€ ting hiéu qui cla qué trinh thay khong khi biang suc
« oxy tinh khiét.



BE BUN HOAT TINH (AEROTANK)

A‘) .k A
Bé aerotank nhiéu bac

- Nudc thdi dua vao cdc bé aerotank bing cdch doan hay theo bac
doc theo chiéu dai bé (55-65%)

- Bun tuan hoan di vao dau bé

» Cap khi déu doc theo chiéu dai

Uu dié¢m:
= Can bang tai trong BOD theo thé tich bé
= Giam thi€u hut oxy dau b€, ting hi€u suit st dung oxy



BE BUN HOAT TINH (AEROTANK)

Thong s6 dong hoc

Toc do ting trudng cua té€ bao vi sinh:
r.=puX
Trong do :
r,: T6c do ting trudng clia vi khuan ( g/m3.s )
w: Toc dd ting trudng riéng ( 1/s)
X : Nong do vi sinh trong bé bun hoat tinh ( g/m? = mg/1 )
Theo Monod :

Trong do :

w: Toc do ting trudng riéng ( 1/s)

u_: Toc do ting trudng riéng cuc dai ( 1/s)

S : Nong do chat nén trong nudc thai § thdi di€m su ting trudng bi han ché .
K, : Hing s6 bdn tdc d0 = mot nita tdc d6 ting trudng cuc dai ( g/m? ; mg/l )



BE BUN HOAT TINH (AEROTANK)

Céc yéu té anh huéng dén sy phat trién cia vi khuan trong bun hoat tinh
1. Oxy hoa tan : DO>= 2
2. pH
pH thich hgp 6,5 + 8,5
pH toi vu : 6,5 + 7,5
Sau xit 1y, pH ting do cac hgp chat nito chuyén thanh NH, hoiic mudi amoni.
3.SS
Khong 16n hon 150 mg/l
Trong mot sé truong hgp: SS cé thé 1én dén 300 mg/l
4. Cac hgp chit héa hoc

Phenol, formaldehyt, chat sat khuin, héa chit bao vé thuc vat
5. Kim loai ning Sb, Ag, Cu, Hg, Co, N1, Pb, Cr, Zn, Fe

C4c ion kim loai thudng ¢ dang mudi vo co
6. Chiat nén
Chat hitu co (BOD), chat dinh duéng, vitamin, nguyén t6 vi lugng, ...




BE BUN HOAT TINH (AEROTANK)

Chi s6 thé tich bun
Hoat dong ctia bé ling dugc x4c dinh bing chi s6 thé tich bun (SVI):
Chi s6 SVI: 1a s6 ml bun ling trén 1 gam bun kho, sau 30 phut ling.

SV :V x1000
MLSS

V: thé€ tich mau ( ml)
> Bun t6t c6 chi s6 SVI 12 80 — 150 (t6t nhat 1a 100 — 120).
- Bun hoat tinh ¢6 SVI < 30 cho thdy bun kém (chia céc

chit vo co)



BE BUN HOAT TINH (AEROTANK)

Thong s6 can theo d6i khi van hanh:
Lugng khong khi cung cap cho bé bun hoat tinh
Luong bun hoan luu lai

Luong blun thai bo

Chung loai va vai tro vi sinh vat c6 trong bun hoat tinh:
Vi khuin
Protozoa
Rotifer

Cdc loai khdc: nAm men, tdo, nguyén sinh dong vat



BE BUN HOAT TINH (AEROTANK)

Cac cong trinh bun hoat tinh hién hanh

» L2 cOng trinh x 1y 6 nhiém chd yéu doi v6i nudce thdi sé ché cao
su.

= Hiéu qua xu 1y COD dat trén 90%

= Ap dung thich hgp ngay khi latex chua dong tu.

= C6 kha niing hoi phuc khi bi soc tai.

Khuyé't di€m :

» Chi phi x& 1y cao do suc khi (ti€u ton ning lugng dién)
» Chi phi dau tu cho x 1y bun thai 16n (m4y ép bun)

= Nudc sau xt 1y van can x 1y bac cao vi chua dat tiéu chuin thai
loa1 B.



UASB (UPFLOW ANAEROBIC SLUDGE BLANKET)

Uu diém

Chi phi dau tu, van hanh thap, lugng héa chat can bo sung it, khong
doi hdi cap khi, dd tdn ning lugng, c6 thé thu hoi, tdi sit dung ning
luong tir biogas, lugng bun sinh ra it , cho phép van hanh véi tai
luong hitu co cao, giam di€n tich cOng trinh

Khuyét diém

= Giai doan khdi dong kéo dai

. D€ bi sdc tai khi chat lugng nudc vao bi€n dong

» Bi 4nh hudng bdi cdc chat doc hai

= Kh6 hoi phuc sau thdi gian ngitng hoat ddg hay bi soc tai



UASB (UPFLOW ANAEROBIC SLUDGE BLANKET)

C4u tao: Cot bé tong cot thép.
Lugng bun hat ban dau: 20-30
g/l .

Nudc bom vao tir ddy bé, qua
16p bun hat, di Ién qua hé
thong tdch khi, rin, 10ng di ra
§ phan trén cot UASB

Lép bun hat tiép xdc, VK ki
khi phan hiy cdc chat hitu co,
chuyén thanh CO, va nudc
Hiéu qua khu COD dat 65-
95%

NaCH 25%

BEdm s thai

Mg td o

ThieT bj weh tén - 19ng - khi

Van 5y mdu

Lo bin

Mude thii sau khi qua DASE



UASB (UPFLOW ANAEROBIC SLUDGE BLANKET)

= Tai trong khéi dong: 0,5 kg COD/m3.ngd

= Lugng khi metan sinh ra: 0,35 - 0,5 kg/kg COD bi khu
Tho1 gian Iuu nuée: 0,2 — 2 ngay

Tai trong hitu co: 2 — 25 kg COD/m?.ngay

= COD ,, : c6 thé 1&én 20.000 mg/1

« pH thich hgp cho qua trinh phan huy ky khi dao dong trong
khodng 6,6 — 7,6. Do d6 can cung cip da do kiém (1000 — 5000
mg/L)

» Khi sinh ra tao dong tuan hoan cuc bd gidp tao bun hat



UASB (UPFLOW ANAEROBIC SLUDGE BLANKET)

Hién trang hoat dong cac bé UASB

= Hoat dong khong hiéu qua bdi :

» Mu dong tu bam thanh tirng mang day dic & hé thong tdch khi, nudc.
Khi khong thoit dudc tao 4p trong bé, day bun noi 1én bé miit, trao ra
ngoai

» Cao su dong tu, két mang trén bé mit bun hat. Do c4du tric mang
polyme nén khé phin hdy.ngin cdn qud trinh ti€p xic chit hitu co va
VSV

» Heé thong hoat dong gidn doan. Nghi vao mua tét (khodng 2 thidng). Khi
hoat dong lai. UASB khé hoi phuc can thdi gian thich nghi dai .

- Mic dau hiéu qua xtt 1y cao nhung UASB khé 4p dung cho xtt 1y nuéc

thai cao su



e JOCSINHHOC

= Vi sinh vat c6 dinh dinh bam va phét trién trén bé miit vat liéu
dém dang rin tao thanh cdc 16p mang sinh hoc (biofilms).

= Vi sinh vat ti€p xuc vSi nudce thdi va tiéu thu cd chat (chat hitu co,
dinh dudng, khodng chat) lam sach nudc.

= Vat liéu dém :(d4, séi, chat déo, than...
= Kich thudc va hinh dang khac nhau),

» Mang sinh hoc bao gdbm vi khu4n, ndm, dong vat bac thap



e JOCSINHHOC

Nguyén tiac hoat dong
Loc ki khi:

» Vit liéu: Nhua, d4, soi, polimer, than, xd dura...

= Thép loc chita day vat liéu loc

= Nudc tir dudi 1€n, ti€p xtic vdi 16p vat liéu loc

= Mang vi sinh vat ki khi va tlly tién phét trién dinh bim thanh
mang mong.

= Mang vi sinh lvu khoang 100 ngay

= Bun cin git lai trong khe rong cia 16p loc

= X3 bun 1 l1an sau 3 thidng lam viéc

= Nudc sau loc, chdy vao méang thu dua sang xtt Iy hi€u khi



e JOCSINHHOC

L.oc hiéu khi

» Chi€m it dién tich, don gidn dé vin hanh.

= Khdi dong nhanh.

= Luong bun sinh ra thap.

« Chiju dudc bién dong vé nhiét dd va tai lugng 6 nhiém

= Kht mui cao.

« Chi phi x1t i thap.

= Nhitng vat liéu dudc st dung 1am gid thé thudng 1a cdc vat lidu tro
nhu cdt s6i, gdm, xi quing, hodc chit déo...




LOCSINH HOC
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LOCSINH HOC

Qua trinh sinh trudng, phat trién va suy thodi ctia mang vi sinh vat

= Qua trinh tiéu thu cd chat, Iam sach nudc thai bdi vi sinh vat dinh badm trén
bé mit dém chia thanh 3 giai doan.

» Giai doan 1: c6 dang logarithm, khi mang vi sinh vat méng,chua bao phu hé
bé mit rin. TAt cd vi sinh vat ddng thdi phét trién

» Giai doan 2: dd day mang trd nén 16n hon bé day hiéu qud. Toc do phat trién
12 hiing s0, bé day 16p mang hiéu qui va tdng lugng vi sinh dang phét trién
ciing khong ddi . Lugng co chat tiéu thu chi dung dé duy tri sy trao ddi chat
cua vi sinh vat, va khong co su gia ting sinh khoi. Lugng cd chit dua vao
phai dd cho qué trinh trao ddi chat, néu khong sé& cé su suy gidm sinh khoi va
16p mang s& bi méng dan di nhim dat t6i cAn bing mdi gifta co chat va sinh
khoi.

» Giai doan 3: bé day 16p mang trd nén 6n dinh, tdc dd phét trién mang can
bing vdi toc dO suy gidm bdi sy phan huy ndi bao. Lép mang hodc bi ria troi
bdi luc cdt cua dong chdy.T



L INH _H

Uu diém:

K
K
K

3i dong nhanh : 2 tuin

h4 ning loai bd nhitng ¢ chat phan huy chim

hd ning chiu bi€n dong vé nhiét do va tdi luong 6 nhiém.

Su da dang vé thiét bi x li

Hiéu qud cao doi v6i nude thai ¢ nong do 6 nhi€ém thap.

Nhugc di€ém
Khong c6 kha ning diéu khién sinh khoi

T6c do 1am sach bi han ché bdi qud trinh khuéch tan: vat liéu

lAm gid thé phai c6 dién tich bé miit riéng 16n. Thém vao d6 van

toc nudc chdy trén bé mit mang phdi du 16n



e JOCSINHHOC

Hién trang hoat dong ciac bé loc sinh hoc

Nha mdy cao su 4p dung cong nghé loc sinh hoc & cong doan cudi,
sau khi xt&t Iy qua b€ bun hoat tinh

. Muc dich: xt 1y triét d€ ham lugng chit hitu co, gidm dén tiéu
chuan thai

» Thuan 16i: ¢6 khd ning chiu bién ddng tdi lugng 6 nhiém; c6 kha
ning kht nitrat néu van hanh phu hagp.

= Bat lgi: ti trong hitu co thap, mang vi sinh can vé sinh dinh ky ,
tranh dong nudc van chuyén cuc bod



Cong nghé xu 1y nuéc thai



NOOC THAI CAO SU

= Hat cao su (1zoprene)
= Pudng
- HCOOH
« N-NH,
= Protein
« Lipid
= K, Mg
= P, Cu, Mn
Dic diém cda nudc thai:
» Luu lugng khong 6n dinh theo thdi gian trong ngay.
» Tinh chat nudc thdi ciing khong 6n dinh.
- Luu Lugng nudc thai cac nha may > 1000 m3/ngd
- Luong nude st dung vao khodng 20-30 m3/tdn cao su kho




Tinh chiat nuéc thai san xuiat mu com

Chi tiéu Nuéc thai danh dong | Nudc thdi cdn cit com
pH 4,7 5,49 5,27 - 5,59
N_NH,(mg/1) 649 - 890 152 - 214
COD(mg/1) 4358 — 13.127 1986 — 5793
BOD(mg/1) 3859 - 9780 1529 — 4880
SS(mg/1) 360 - 5700 249 - 1070

&Chi tiéu BOD, COD, SS, N-NH3 vugt xa tiéu chuan




Nuéc thai mu ly tAm

'hanh phan nuéc thai clia cong doan san xuit li tAm

Cac thong so Nuée thai mu ly tim
pH 4,5 4,81
COD(mg/1) 3560 — 28450
BOD(mg/l) 1890 — 17500
SS(mg/l) 130 -1200
N_NH, 123 - 158




LUA CHON CONG NGHE XU LY

TIEU CHI LUA CHON
= Phu hgp cho xur 1y nuéc thai c6 BOD; N cao

= Chi phi dau tu, van hanh thdp va bdo tri don gidn.

PE XUAT CONG NGHE XU LY

= T4ch mii: Ty nhién, nhan tao, ddng ty, tuyén noi.

« X1y ki khi’ (UASB, loc ki khi, Hybrid)

= X1 1y hi€u khi (bun hoat tinh, loc sinh hoc hi€u khi (xd dira),
muong oxy hoa.

= Xt ly triét d€, khit N bing ho sinh hoc ( Xd dira) hodic hd sinh hoc
(luc binh)




Gan mii (ty nhién) = Gan mii sinh hoc = sinh hoc hi€u khi = hé

[ Nudc thai ]
Song clicfn rdc Ho sinh hoc
BE ldng cdt, gan mil H& sinh hoc
Y L
Bé dong tu sinh ’“"’\\\ Nube da xitly _—

|
Bun hoat tinh

E ling




Gan mii (tu nhién)-> dong tu sinh hoc (tdch cao su) = SH ki khi 2>ho
Don gian, ré , chi phi van hanh thap nhat

NuGc thai
'

Song chan rac

I(’ .k \ ~
Bé diéu hoa, gan mu

Bé& dong tu tu nhién (bun))

B& ki khi (USBF; loc ki khi

\ 4

Ho sinh hoc

A4

Ho sinh hoc




Gan mi (ty nhién) — Gan mia SH (tdch cao su) — SH ki khi — SH hi€u khi
X1 1y tot chat hitu co
Ton kém ning lugng cho suc khi

Nudc thai

Song chin ric H6 chita
Bé gan mil so ‘ PP
5 hay Tud1 tieu

A 4

Bé ddng tu sinh hoc

Bé ki khi (loc sinh hoc,
Il USBF)

Bun HT; Loc sinh hoc hay Mudng
oxy hod




Gan mil (tv nhién) - Gan miu sinh hoc (tach cao su) — sinh hoc ki
khi — sinh hoc hi€u khi -Ho

X1 1y tot chat hitu co
Ton kém niang lugng cho suc khi ; Dién tich dat

Nfc’ic thai
v
Song chidn rdc Bé lang
8 i > v
\Be R U Hb hiéu khi
Bé dong tu sinh hoc lk ——
HO6 thuc vat nudc 1
B& ky khi (USBF, loc KK) '
] [ Nudc da x ly }
Bé hiéu khi (loc, muong l

oxi|hoa’1. SBR)




Gan mil (tu nhién) — hoa 1y (tdch cao su) — sinh hoc ki khi —ho

Tén kém: héa chat; ning lugng cho tuyén ndi

Nudc thai
'

Song chan rac

A" .k \ ~
Bé diéu hoa, gan mu

¥

Bé dong tu (acid hosic phén, voi)

A ~ Ao
Bé tuyén noi

A 4

Bé loc ki khi hay USBF

\ 4

Ho sinh hoc




Gan mu (ty nhién) — hoa ly (tach cao su) — sinh hoc ki khi —sinh
hoc hi€u khi

Ton kém: héa chat, ning lugng tuyén noi, ning lugng cho suc khi

I\Iuéc thai
v
Song chin ric B& hiéu khi (loc, mudng
l oxi hod, SBR)
\Be gan mi so bo / BE ling
B€ acid hod hay dong ty l

Nudc da xi ly

h 4

~ A A
Bé€ tuy€n no1

Bé ky khi (USBF, loc
KK)




Gan mu (ty nhién) — hoa ly (tach cao su) — sinh hoc ki khi —sinh
hoc hi€u khi --ho

Ton kém: héa chat, ning lugng tuyén noi, ning lugng cho suc khi

Nudc thai

A 4

Song chin rdc B¢€ hi€u khi (Ioc, muong oxi

l hod, SBR)
\ BE gan mii sobo 7F HO hi€u khi
Bé acid hod hay dong tu l -
HO6 thuc vat nudce

Bé tuyén ndi i

l [ Nudc di xit Iy J
Bé ky khi (USBF, loc l

KK)
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STEP 4 STEP 3 STEP 2
HOLDING FLUSH

CLEAN FLUSH WATER
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AERO BIOSLUDGE

L
DIGESTER DUPLEX MIJTEI'H: \

BLOWER UNIT

Cong nghé: HO ki khi , bun hoat tinh , ling ELECTRICAL GONTROL

PANMNEL



Mot sé cong trinh xif Iy nuéc thai cao su ¢ Malaisia

Chi phf
A, ) San COD Tai trong . N . |
S0 | Nhamay = e | e | mimgay) | COn&nghexuly  fHoatdong [Fps T4 hanh
1 | RRISL crepe 4000 20 Bé ki khi, buin hoat | RAt tot Thap Thap
pilot tinh, 1dng, loc cét
factory
2 | Hanwella | mixed 2000- 50 Mudng oxi hoa, tot Trung thap
(RSS, 4000 ling, loc catr binh
CL,
crepe,
gloves)
3 | Padukka crepe 3000- 80 Bé ki khi, bun hoat | Chua xay thap -
6000 tinh, 1dng, loc cat | dung xong
4 | Ellakanda | crepe 4000 50 B& ki khi, RBC, Cé vdn dé Cao ?
lang, loc cat




Mot s6 cong trinh xuf Iy nuée thai cao su ¢ Malaisia

Nha San COD Taitrong | CoOng nghé xu Hoat Chi phi
may phim | (mg/l) | (m3/ngay) 1y dong -
Pau tu Vian
hanh
5 |Kiriporu | crepe | 4000 50 BE€ ki khi, bun Tot Trung thap
wa hoat tinh, ling, binh
loc cat
6 | Eheliyag | crepe 2000- 20 Bé ki khi, hd Kém cao thap
oda 4000 hi€u khi, ling,
loc cat
7 |Pussella | crepe | 3000- 80 Bé ki khi, bun T61 Trung thap
6000 hoat tinh, ling, binh
loc cat
8 | Kayiga crepe | 2000- 20 Ho ki khi, canh | Kém | R4t thdp | Rat thap
m 4000 dong tudi .



St dung vat liéu loc 1a s¢ dua

» Ung dung sd dira cho xt& 1y nudc thii cao su,

= Chon loc sinh hoc ki khi

= Hiéu qua kht COD: 90%

= SO dira 12 ngudn nguyén liéu ré ti€n, sin cé, hiéu qua tot

Thai Lan

» Nudc thdi trung hda bing voi, sau d6 keo tu bang phén sit hodc
nhom, véi nong do 200 mg/1

. K& ti€p Xit 1y hd ki khi 5 — 10 ngay

= Sau d6 dua qua muong ox1i hoa 2 — 3 ngay

= 76% nudc thai sau xu ly dudc dung cho tudi ti€u



Thai Lan

Thong s6 | Cao su to Latex Concentrate Crumb Crepe

Creaming ;Zentrlfugln Pale Latex Estate Brown
Flow 5 1.5 5.55 45 45 43
pH 5.05 8.95 5.30 6.8 5.7 6.9
BOD 4080 34900 3645 137 2260 137
COD 8080 58752 5873 464 4667 469
SS - 14142.5 1962 303 391 386
TDS 4120 28307 13597 804 2303 513
Sulphides ND - s - 44 -
NH, 15 35 1751 35 16 16
Toal 18 42 2131 2 22 25
Nitrogen




Viét Nam

STT | TEN NHA HE THONG CONG NGHE (nhém cong nghé)
MAY
1 L6c Ninh Bé Gan mi — B& Tuyén noi — B€ UASB — B€é Luan phién
2 Sudi Rat Bé Gan mui — H6 Ky khi — HO Suc khi — H6 Tuy chon — H6 Ling
3 Phuéc Binh | BE Gan md — HO Ky khi — H6 Suc khi — H6 Ling
4 Thuian Phd | BE Gan mt — HO Ky khi — H6 Tuy chon — H6 Ling
5 Bo L4 Bé Tuyén ndi — B€ Gan mi — H6 Ky khi — HO Tuy chon — Hd 1ing
6 Cua Pari Bé Gan mi — B€ Piéu hoa — HO Ky khi — H6 Tuy chon — H6 Ling
7 Long Hoa | Bé& Gan mii — HO Suc khi — H Ling
8 DAau Tiéng | BE Gan md — H6 Suc khi — H6 Ling
9 Bén Siic Bé Gan ml — B€ Tuyén noi — HO Suc khi — Ho tiy nghi - H6 Ling
10 Phi Binh | H6 Ling cdt — H6 Ky khi — H6 Tuy chon — Ho Ling
11 Tan Bién | B& Gan mi — B€ Tuyén noi — UASB — B€ Suc khi — B€ ling — Hd on

dinh




Viét Nam

STT|  TEN NHA HE THONG CONG NGHE (nhém cdng nghé)
MAY

12 Vén Vén Bé Gan mi — B Ky khi Ti€p xtic —-Bé Suc khi — B€ Ling

13 Bén Cli Bé Gan mt — H) Ky khi — H Ty chon — HO Ling

14 | Long Thanh |Bé& Gan mi — BE UASB — Ho Suc khi — HO Ling

15 Hang Gon | BE Gan mi — Ho Ky khi — Hd Tuy chon — H6 Ling

16 C4Am My Bé Gan mut — B€ Piéu hoa — BE Thdi khi — BE Ling

17 Hoa Binh | BE€ Gan ml — B€ Piéu hoa — B& Tuyén ndi — BE Thdi khi — BE Ling
lam — BE€ Loc sinh hoc

18 Xa Bang Bé Gan mu — B€ tuyén ndi - HO Suc khi — Hd ling — B€ loc sinh hoc -
ho chua

19 30/4 Bé Gan mi — H6 Ky khi — H Suc khi — H6 Ling

20 Xuan Lap Bé gan mi-BE€ tuyén ndi-Muong oxy héa-Bé ling

21 L6c Hiép Bé gan mid — diéu hoa —UASB — bé xuc khi —bé ling

22 Quing Tri | B€ gan mu — b€ tuyén ndi — bé xuc khi — bé tly chon —ho ling



Cong nghé lai hgp: acid hod két hgp loc ki khi

Xu ly nuGe thai khoé phan huy phan hay

Nudc thdi c6 ham lugng chat hitu cd cao: Nudcthai ché bi€n phomai, stra,
tinh bot mi

Tai trong van hanh 10 kg COD/m3.ngd, thdi gian luu nuéc 3 ngay. Hi€u

qua xu ly COD dat trén 85%.

@ @
Anaerobic Filter

T AR R o g A il

gas release

T Septic Tank  gas releasef Anaerobic Filter
inlet outlet
[ TR P TRy I | PR R ﬁ

liquid

sludge



Cong nghé lai hgp bun hoat tinh + loc mang

= Hé thong nhd, gon,Luong bun sinh ra thip,Van hanh don gidn,
dé bdo tri

= NOong do bun ddm dic nén dugc thdi tryc ti€p khong can ling
bun

= Chat lugng nudc sau xu 1y tot

» Loai bd chat dinh dudng, Ti€t kiém ning luong

* Thd1 gian luu nude 13,5g10; thdi gian lvu bun 72ngay; MLVSS
10g/L; tai trong BODS5 0,25kg/m3.ngay; 1,3mgBODS5/L; khong
c6 cin 16 ling; ; 7,1mgT-N/L; 0,3N-NH3/L



The End




