Tap chi Khoa hoc Dai hoc Thii Dau Mgt S6 1(32)-2017

NGHIEN CUU DAC TiNH CAC DONG THAI CUA QUA TRINH
SAN XUAT CHITIN THEO PHUONG PHAP TRUYEN THONG
VA PHUONG PHAP CAIl TIEN
Tran Nguyén Van Nhi®, Lé Nguyén Cat Twong®,

Nguyé&n Hoang Phong®, Nguy&n T4n Phong?,

WTreong Pai hoc Bach Khoa (VNU_HCM)

Ngay nhdn 08/11/2016; Chap nhdn ding 19/01/2017; Email: ntphong@hcmut.edu.vn

Tom tit

Quaé trinh khi cac thanh phan phi chitin nhu protein, khodng, chat mau, chat béo dé san
xuat chitin tzz phé liéu vé tdm c6 thé ding phwong phdp héa hoc, sinh hoc hogc sinh hoc két
hop véi hda hoc. Mdc du qué trinh san xuat chitin ¢ qui md cong nghiép chi yéu sir dung
phirong phdp hba hoc truyén thong nhung tai cong ty Vietnam food van dang thuc hién song
song mét sé qui trinh cdi tién #ng dung héa - sinh. Nghién cizu tién hanh so sanh tinh chat cua
cac dong thdi san xudt chitin ¢ cac cong nghé khac nhau theo cac thong sé pH, COD, TKN, TP,
TSS, Ca. Két qud cho thdy, qua trinh héa hoc truyén thong khéng tai siz dung dong thu hoi sé
c6 mirc 6 nhiém thdp. Va cdc qud trinh khdc nhw héa hoc hay héa — sinh cdi tién sé ton tai
lirong chat dinh duwéng lén va gay 6 nhiém méi trwong nghiém trong néu khdng tién hanh tdgn
thu nguon hizu co nay.
Tir khéa: chitin, phé liéu vé tdm, hoa hoc, sinh hoc két hop véi hda hoc, nuréc thai.
Abstract

CHARACTERISTICS OF CHITIN PRODUCING WASTE STREAMS OF
TRADITIONAL AND INNOVATIVE TECHNOLOGY

The removal of non-chitin components such as proteins, minerals, pigments, lipids to
produce chitin from shrimp scraps can perform by means of chemical, biological or bio-
chemical methods. Although the chitin production process on industrial scale mainly used
chemical methods, some bio-chemical approaches have implemented in Vietnamfood Company.
In the research, the comparison between different technologies conducted based on the
characteristic of wastewater streams including pH, COD, TKN, TP, TSS, Ca. The outcome
demonstrated that the chemical traditional process without any recycling effluents obtains
lower pollutants. The other chemical or bio-chemical processes with recycling flows all possess
remarkable nutrients and can be significantly damage the environment as a result.

1. Pt van dé

Ché bién phé liéu thanh cac san pham gié tri gia ting 1a mot linh vuc dang dugc quan tam
phét trién theo huéng nang cao hiéu qua sir dung tai nguyén, san xuat san pham méi, tng dung
san xuat sach hon, han ché & nhiém méi trudng nham gop phan phét trién bén viing san xuét
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Tran Nguyén Van Nhi... Nghién cizu ddc tinh cac dong thdi cia qua trinh sdn xudt chitin...

cdng nghiép. O Viét Nam, do sy phét trién nhanh cia nganh cong nghiép ché bién thay san,
mdi nam hang chyc ngan tan phé liéu thiy san duoc tao ra. Riéng vé phé lidu tom, uéc tinh trén
100.000 tan/nam véi lwong chitin tinh khiét trong tng trén 4.000 tn [5].

Mc du tinh hinh san xuét chitin kha lac quan, céng nghé &p dung ¢ Viét Nam dang con &
trinh @6 han ché, cac nghién ctiu vé quy trinh cai tién phuong thiac san xuat méi thuc hién &
quy md thir nghiém, chua dugc chuyén giao nhiéu ¢ quy mé cdng nghiép. Cac co s san xuat
trong nudc hién nay chi yéu theo phuong phap vo co hoa (khir khoang bang dung dich HCI;
deacetyl hoa va khir protein biang dung dich NaOH, khir mau bang NaOCI hoic céc hop chit cé
kha ning oxi hoa manh). Tuy nhién, qua trinh san xuét nay da tao ra nhitng dong thai mang ban
chat acid va kiém dam dic, ngoai ra trong nudc thai con c6 mot luong 16n chat hiru co (chu yéu
la protein), mudi khoéng, sic t6... gy ra 6 nhidm mai trudng nghiém trong [4].

V6i nhu ciu phat trién cong nghiép tai Viét Nam theo huéng bén viing va than thién véi
moi trudng, viéc tim hiéu tinh chat cac dong thai san xuét chitin theo céc cong nghé khac nhau
dé xu Iy triét dé va hiéu qua 1a mot van dé cap thiét hién nay. Vi vay, dé tai “Nghién cau dic
tinh céc dong thai ciia qué trinh san xuit chitin theo phuong phap truyén thong va phuong phép
cai tién” 1a nén tang cho céac nghién cau xur 1y tiép sau.

2. Vit liéu va phuwong phap

2.1. Péi tirong nghién cizu

Nuéc thai cua qué trinh san xuat chitin tir phé liéu vo tdm duoc lay tai cong ty
Vietnamfood (VNF) — thanh phé Ca Mau.

Mau duoc lay theo cac qui trinh khéc nhau dugc trinh bay tai hinh 1 [[2]]. O hinh 1a, cac
dong vao dé rira axit va xat hoan toan 1a nudc. Tai hinh 1b, dong vao V2 va V3 la dong hdn
hop tai sir dung tir cic dong thai axit, dong vao V6 1a dong hon hop tai sir dung tir cc dong thai
kiém. O hinh 1c, dong vao V1 chinh Ia dong tai st dung tir nudce rira enzyme, dong vao V3 va
V4 la dong hén hop tai sir dung tir cac dong thai axit, dong vao V7 va V8 la dong hon hop tai
sir dung tir c&c dong thai kiém.

2.2. Phuong phap nghién cuu

Phirong phdp ldy mau va phan tich: Liy mau: theo TCVN 5999:1995, Phuong phap do
pH: theo TCVN 6492:2011, Phén tich TSS: theo Standard Methods for the Examination of
Water and Wastewater 22th Edition 2012-2540D, Phén tich COD: theo Standard Methods for
the Examination of Water and Wastewater 20th Edition 1999-5220C, Phan tich ham Iugng TP:
theo Standard Methods for the Examination of Water and Wastewater 20th Edition 4500 PE,
1999, Phan tich TKN: theo AOAC 973.48-1995, Phan tich Ca®*: theo TCVN 9176-2012

Phirong phdp thuc hién cac thi nghiém: Phan tich tinh chat cac dong thai san xuat chitin
qua céc thdng s6 pH, COD, TKN, TP, TSS, Canxi theo cé4c qui trinh cong nghé khac nhau. Mai
mau phan tich Iap lai 3 1an va lay gia tri trung binh.

2.3. Thiét bj nghién cizu: Bép nung Hach COD Reactor; May quang phd UV-VIS
(Lambda 11 Spectrometer), may do pH Mettler Toledo; May Kjeldahl.

2.4. Hoa chat: CuSO4.5H,0, K;SO4 H3BOs, NaOH, H,SOs, Metyl do, Metyl xanh,
C,Hs0H, K,Cr,05, HC|O4, KH,POy, FeSO4.(NH4)2SO4.6H20, FeS0O,.7H,0; 1-10 phenaltrolin,
Axit ascorbic, murexit, EDTA, KSbOC,4H,0,.1/2H,0.
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Hinh 1. Cac qui trinh theo phwong phdp héa hoc truyén théng (@), phwong phap héa hoc cai tién c6
thu hoi (b), phwong phdap hoa — sinh cdi tien 6 thu hoi (c) [[2]]

3. Két qua va thio luin

~ 3.1. Phan tich tinh chdt cdc dong thdi san xudt chitin theo phwong phdp héa hoc truyén
thong khong thu hoi (mau 1)
Bing 1. Két qua phan tich cdc thong sé dong thai ciia mau 1

ST Quy,trinl! gfm MA oH COoD TKN TP TSS Ca
T xuat Chitin (mg/l) (mgl/l) (mg/l) (mg/l) (mgl/l)
1 Rira so bo 1an 1 WS1 7.54 17,633 2,198 59 1,610 461
2 Rura so bo 1an 2 WS2 7.29 14,694 1,260 11 870 411
3 Nau Axit DC1 0.39 19,701 2,716 751 6,370 21,643
4 Rura Axit 1an 1 DC2 0.72 16,653 1,428 590 2,850 10,671
5 Rira Axit lan 2 DC3 1.16 13,280 1,386 414 1,300 5,060
6 Rura Axit 1an 3 DC4 1.5 10,993 994 242 470 3,858
7 Rura Axit 1an 4 DC5 2.75 9,470 128 29 480 214
8 | Rira Axit lan 5 DC6 4.68 7,511 85 21 1,370 85
9 | Nau Xut DP1 12.46 37,442 4,158 137 4,340 1,450
10 | Rira Xut lan 1 DP2 11.72 16,544 938 19 540 301
11 | Rira Xat 1an 2 DP3 10.62 24,816 371 9 140 64
12 | Rura Xat 1an 3 DP4 9.25 9,470 294 2 40 35
13 | Rua Xutlan 4 DP5 9.21 8,163 224 1 80 10
14 | Xa chitin T™W 8.74 15,891 403 3 320 17

Trung binh 6.29 15,876 1,185 163 1,484 3,163
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Hinh 2. Tinh chdt cdc dong thai ciia mdu 1

Theo dé thi hinh 2: Ham luong hitu co tap trung chii yéu & cac dong ndu kiém, nau axit
va dong nudc rira dau nén cac thong sé COD va TKN kha cao (bang 1). Néu mudn thu hoi
protein thi nén tién hanh ¢ cac dong nay. Canxi 1a khoang chat c6 chu yéu trong nudc thai san
xudt chitin tir phé liéu tom va dwoc khir khoang tai giai doan axit hoa nén Canxi cao nhat & cac
dong ndu va rira axit. Giai doan nay ciing loai phan 16n lugng phét pho c6 trong nuée. Ngoai ra,
ham lugng cén lo ltrng trong cac dong thai chitin cao, thé hién viéc c6 thé léng trong luc dé loai
can. Tuy nhién, thoi gian ling kéo dai s& gay ra hién twong phan hiy chit hitu co, giam kha
ning thu hdi protein va chat lugng protein giam.

3.2. Phdn tich tinh chat cdc dong thai san xudt chitin theo phwong phdp héa hoc cdi tién

Bing 2. Két qua phan tich cdc théng sé dong thai ciia mau 2

sTT | Quytrimhsan |\ pH COoD TKN TP TSS Ca
Ko (Ll (mg/) (mg/) | (mg/l) | (mg/l) | (mg/l)
1 |Ruasobolanl | WS1 7.07 21,796 3,019 67 4,250 | 3,138
2 | Ruasobylan2 | WS2 5.42 25,991 3,899 250 5910 | 5,905
3 | Niu Axit DC1 0.68 29,850 3,299 1,210 | 9,147 | 21,176
4 | Rira Axit lan 1 DC2 1.27 14,750 1,468 610 3,487 9,279
5 | RiaAxitlan2 | DC3 1.90 14,399 1,178 186 2,180 | 6,239
6 | Rua Axit lan 3 DC4 5.19 15,409 1,626 97 3,303 1,984
7 | RuaAxitlan4 | pcs 7.24 24,058 1,708 48 10,267 241
8 | NauXuat DP1 | 12.34 71,841 5,220 127 6,700 1,703
9 | Rua Xatlan 1 DP2 | 11.99 23,357 1,787 38 1,677 1,071
10 | Rira Xt 1dn 2 DP3 | 10.77 8,355 730 19 1,390 470
11 | Rura Xt 1an 3 DP4 | 10.06 5,476 478 11 1,123 421
12 | Rua Xut 1an 4 DP5 8.65 1,395 84 3 150 20
13 | Xa chitin T™W 8.81 1,024 142 4 150 142
Trung binh 7.03 19,823 1,895 205 3,826 3,984

Theo do thj hinh 3: Viéc sir dung nhitng dong tai ché & cac cong doan rira so bd, nau axit
va rira axit cho ra cac dong thai c6 ndng d6 6 nhiém cao hon so véi qua trinh san xuat chitin
theo phuong phap héa hoc truyén thong. Vé co ban phuong phap nay kha giéng véi phuong
phap truyén thong chi khac & viéc co tai sir dung lai cac dong axit va xat tai ché. Uu diém cua
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phuong phép 12 tiét kiém chi phi vi giam luong hoa chat axit va x(t s dung dong thoi véi ndng
d6 hitu co cao trong cac dong thai s& cho hiéu qua thu hdi cao: COD, TKN va Ca trén 30%,
TSS va TP trén 50%. Dam, khoang thu hdi duoc s& tiép tuc di vao qua trinh san xuat dich thay
phan SSE tai nha may VNF.
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Hinh 3. Tinh chdt cdc dong thai ciia mdu 2
3.3. Phan tich tinh chat cdc dong thai san xuat chitin theo phwong phap hoa - sinh cai

O phuong phép nay co sir dung thém enzyme & cong doan dau, két hop voi axit va xat dé
xu ly triét dé, hi€u qua ham lugng protein va khoang c6 trong vo tom.

Bing 3. Két qua phan tich cdc théng sé dong thai ciia mau 3

ST | Quytrinhsan | . coD TKN TP TSS Ca
xuat Chitin (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)
1 Xir ly enzyme WS1 | 6.74 37,205 7,515 75 32,800 1,864
2 Rtra enzyme 1 WS2 | 6.79 20,056 5,159 60 8,215 1,683
3 Rura enzyme 2 WS3 | 551 18,559 3,346 113 17,400 8,367
4 Nau Axit DC1 0.64 18,253 2,293 585 52,000 17,159
5 Rira Axit lan 1 DC2 1.13 17,468 2,219 390 45,600 10,496
6 Rira Axit lan 2 DC3 2.97 21,029 2,758 210 20,750 4,534
7 Rira Axit 1an 3 DC4 5.40 14,579 1,472 100 15,900 2,255
8 Rira Axit 1an 4 DC5 9.24 22,991 2,471 105 15,075 777
9 Néu Xut DP1 | 12.32 32,894 3,549 120 23,375 2,255
10 | Rira Xut lan 1 DP2 | 11.79 10,658 1,481 45 7,600 1,127
11 | Rira Xut 1an 2 DP3 | 10.87 5,625 774 25 2,050 877
12 | Rwra Xut 1an 3 DP4 9.73 4,093 490 15 950 131
13 | Rira Xut lan 4 DP5 8.85 3,326 263 8 425 109
14 | Xaliéulan 1 TW1 | 8.95 2,954 189 4 358 168
15 | Xaliéulan2 TW2 | 8.79 3,261 200 2 350 116
Trung binh 7.31 15,530 2,279 124 16,190 3,461

Theo d6 thi hinh 4: Tuong tu nhu phuong phap héa hoc cai tién, phuong phap hoa-sinh
cai tién ciing str dung cac dong tai ché nén cac dong thai c6 nong do 6 nhiém cao hon so véi
qua trinh san xut chitin theo phuong phap hoa hoc truyén thong. Cac dong c6 ham lwong hiru
co cao chu yéu & giai doan xur Iy enzyme va khir protein bang xut. Vi giai doan xtu ly enzyme

165



loai bo phan 16n chat dinh dudng nén COD dong DP1 cua phuong phép nay (32,894 mg/l) chi
bang mot nira s0 Vi phuong phap hoa hoc cai tién (71,841 mg/l) va dwong nhién luong Xt sir
dung s& giam. Véi cac dong thai c6 nong d6 & nhiém cao hon viéc thu hdi ciing cho hiéu qua
cao hon so véi phuong phap héa hoc ¢6 st dung dong tai ché: COD la trén 50%, TKN va Ca la
trén 30%, TP va TSS la trén 70%.

Phuwong phap héa-sinh cdi tién cé thu hoi pH
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Hinh 4. Tinh chdt céc dong thai ciia mau 3
3.4. So sanh tinh chat trung binh cdc dong thai theo cdac phwong phdp khac nhau:
Bing 4. Gid tri trung binh cdc dong thai ciia 3 madu

COoD TKN TP Ca

pH (mg/l) (mg/l) (mg/l) TSS (mg/l) (mg/l)

Hoa hoc truyén thong 6.29 15,876 1,185 163 1,484 3,163

Hoa hoc cai tién 7.03 19,823 1,895 205 3,826 3,984

Hoa - sinh cai tién 7.31 15,530 2,279 124 16,190 3,461
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Hinh 5. Tinh chdt trung binh cdc dong thdi ciia 3 mau

Theo do thi hinh 5: pH trung binh dong thai cia cac phuong phép cai tién nim ngudng
trung tinh nén tét hon phuong phap truyén thong. Céc chi sé COD, TKN, TP, Ca cta phuong
phép cai tién twong d6i cao hon phuong phap truyén thong vi 6 tai s dung cac dong thai.
Phuong phap hoa -sinh cai tién dic biét hiéu qua trong viéc loai bé phan can hiru co va vo co
trong vo tom.

So sanh véi két qua nghién ctru caa Pham Pinh Hai [[1]] (COD: 13.869 — 14.540 mg/I,
TN: 673 — 947 mg/l, TP: 139 — 197 mg/l, TSS: 4.638 — 5.098 mg/l, Ca: 380 — 2.520 mg/l), ca 3
phuong phap déu c6 cac thdng s cao hon ngoai trir TSS cua phuong phap héa - sinh cai tién.
Theo nghién ctru cua Yang Yue-ping va cong su [1], pH caa nudce thai chi tir 2 dén 3 mang tinh
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chat axit, khac nhiéu véi cac mau nuéc khao sat trong dé tai. COD tir nghién cau cua tac gia la
12.000 — 15.000 mg/l, khdng thip hon nhiéu so véi mau truyén thong va thip hon so voi cac
mau c6 thu hdi. Theo tac gia Trang Si Trung [[3]], qui trinh truyén théng c6 COD 40,500 mg/I
va TSS 7,000 mg/l cao hon nhiéu so vé&i khao sat trong bai. Vé phuong phép cai tién cua tac gia
Trung thi COD 29,000 mg/l va TSS 500 mg/l, gia tri COD cua phuong phap héa hoc va hdéa —
sinh cai tién nay thap hon, it gdy & nhidm méi truong hon va TSS kha cao can thu hoi.
4. Két luin
Céc qui trinh cai tién c6 wu diém hon truyén théng vi st dung nudc it hon, it tbn hda chat
axit va x(t hon, tuy nhién s& tao ra cac dong thai dam dic va can phai thu hdi nguén dinh dudng
nay trude khi nudc thai vao hé thdng xir Iy. Phuong phap hoa — sinh, su két hop enzyme véi hda
chit s& hd trg nhiéu trong cong doan khir céc loai protein hoa tan trong vo tém, gidp thanh pham
chitin s& dat chét luong cao, tinh khiét hon. Két qua nghién ciu 1a co sé khoa hoc cho cac nghién
ctu thu hdi, tach dong, xir ly nuée thai caa qué trinh san xuat chitin tir phé liéu tom.
Loéi cam on: Tap thé tac gia xin cam on d& 4n 911 - Trudng dai hoc Bach Khoa
(VNU-HCM) da hd tro kinh phi cho nghién ctru sinh thyc hién nghién ctru nay (dé tai s6
T911-2016-MTTN-10).
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