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Tom tit:

Chit thai rin thudc da chira crom tai Viét Nam tir truée dén nay dwoce xir Iy bang cach chén 1ip hoic dét bé trong
cac 1o dot cong nghiép. Viée tai ché chit thai rin tir cac nha may thudc da khong chi ¢6 kha ning tao ra cac san
phim véi gi tri cao ma con giai quyét vin dé 6 nhiém méi truong. Loi nhuin kinh té nim & viée sir dung crém thu
héi va protein thu dwgc. Trong cac nghién ciru truée diy, cac nha khoa hoc di sir dung MgO trong quy trinh thity
phén dé duy tri pH dung dich. Tuy nhién, sin pham protein thu hi ciia phwong phap niy cé ham lwgng tro (7-25%)
va ham lwgng crom (50-150 ppm). Nhém nghién ciru da tién hanh thay thé mot ph:“ln MgO bf'lng cac bazo hiru co
dé bay hoi, cu thé 1a n- butylamin (99,5%) dé thiy phan chét thai ran thudc da chira crom sir dung xuc tic enzyme
protease (Alcalase 2,5 Ul/g) trong méi truong kiém. Nhém nghién ciru da dwa ra quy trinh cong nghé tai ché chit
thai ran thugc da chira crom mot giai doan va xac dinh dugc cac gia tri vé nhiét d¢, do pH, Kkhdi lwgng enzyme va
n-butylamin aé phén giii hoan toan chit thai rin thudc da chira crom. Phwong phap nay da rut ngan thoi gian thiy
phan xudng 3 gio (phwong phap da biét 6-8 giv), lam giam 20% gia thanh san phim thity phan. Sin phim gelatin
thu héi (49 4m <15%, ham lwgng tro <2%, Pb <0,5 mg/kg, As <0,5 mg/kg, Pt <0,1 mg/kg, Cr <1 ppm) dap ing
QCVN-4-21:2011/BYT, c6 thé sir dung 1am nguyén li¢u cho ciac nganh cong nghiép khac va bun lgc ¢6 ham lrgng
crém cao nén dé dang tai ché. Nghién ciru nay mé dwong cho viée tai ché chit thai ran thudc da chira crém ma tir

trude dén nay Viét Nam chua cé.

Tir khéa: chit thai rin thudc da chira crom, enzyme alcalase, n-butylamin, tai ché chit thai rin thudc da.

Chi s6 phén loai: 2.4

Hién nay, Viét Nam c6 khoang 33 doanh nghiép thudc da (trong
d6 khoang 95% s6 doanh nghiép str dung cht thudc crém) dang hoat
dong, cung cip khoang 40% nhu ciu da thanh phiam trong nudc [1].
Tong san luong da nguyén lidu cung tmg cho nganh cong nghiép thuge
da nam 2017 ude tinh 450.000-500.000 tan (800 triéu sqft), trong d6
nhap khau 300.000-350.000 tan (1 tin da nguyén liéu cho 1.700-1.800
sqft da thanh pham). Trong nudc cung tmg khoang 100.000-120.000
tin da nguyén lidu (1 tin cho 1.400-1.500 sqft). Thugc da 14 qua trinh
bién déi da séng dong vat thanh da thudc nho tac dong co hoc va cac
héa chat khac nhau. Théng thuong, thude 1.000 kg da sdng dong vat
chi thu dwoc 200 kg da thude, phan con lai 1a chét thai rén da thuoc
va chua thudc. Cu thé 1a 250 kg chat thai chua thudc, 200 kg chit thai
da thudc chura 5 kg crom va 50.000 kg nudce thai chia 3 kg crom [2].
Luong chat thai rin chira crém cong nghiép thudc da Viét Nam vao
khoang 125.000-150.000 tan, tuong duong véi 3.750-4.800 tan oxit
crom (Cr,0,) phai xur ly. Chét thai ran thudc da tai Viét Nam chu yeu
dugc chon lap hodc dot bo trong cac 10 ddt rac thai, viéc chon lap
cht thai ran khong chira crém va c¢6 crom déu gay nén tinh trang 6
nhiém khong chi voi khu vye chon l4p ma con anh hudng t6i nguon
nuoe ngam. Cac nuoc trén thé gi6i, dic biét 1a EU dit ra tiéu chuan
rat nghiém ngit vé an toan sinh thai d6i v6i san pham da gidy nhap
khiu vao EU, diéu d6 budc nganh cong nghiép thudc da Viét Nam
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phai tim kiém giai phap xr Iy chat thai ran dap tmg cac tiéu chuin an
toan sinh thai. Thity phan chat thai rin thudc da chira crom trong moi
truong kiém voi xiic tic enzyme di chimg minh dugc kha nang trong
giai quyét vin dé nay [3].

Da tuoi chira 65% nudc, 33% protein va cac chat béo. Trong s
33% protein, 3-5% la protein hinh cau va 96,5% protein sgi. Trong
d6 ¢6 1% elastin, 1% keratin va 98% collagen [4-7]. Chat thai ran thu
duoc trong qua trinh thuge da c6 ham lugng protein cao va chi yéu
1a collagen [8-11]. Xuat phat tir nhimg vén d& néu trén, ching toi sir
dung amin bay hoi thay thé mot phan MgO trong quy trinh thuy phan
chat thi rén thudc da dé thu hoi san pham protem chat luong cao véi
chi phi thép va crom dudi dang sa lang co thé tai sir dung. San pham
protein thu dugc tir phuong phap nay c¢6 thé sir dung lam nguyén lidu
san xudt phan bon, chét két dinh...

Vat liéu va phuong phap nghién ciiu
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Abstract:

Chromium-containing solid waste of tanneries in
Vietnam has so far been treated by burial or incineration
in industrial incinerators. Recycling solid waste from
tanneries is capable of not only creating products with
high values but also solving environmental pollution.
Economic profits lie in the use of recovered chromium
and the obtained protein. In previous studies, MgO was
used in hydrolysis to maintain solution’s pH. However,
the ash and chromium content in protein recovered
from this method were at high levels, 7-25% and 50-150
ppm, respectively. Researchers modified this technology
by substituting part of MgO with volatile organic bases,
namely n-butylamine (99.5%) to hydrolyse chromium-
containing solid waste in alkaline environment with
alcalase enzyme (Alcalase 2.5 Ul/g). The researchers
developed a one-stage process to recycle chromium-
containing solid waste of tanneries and identified values
of temperature, pH, enzyme, and n-butylamine mass for
complete resolution of the waste. This method reduced
the hydrolysis time from 6-8 hours to 3 hours), and
reduced 20% of hydrolysis product cost. The recovered
gelatin products (humidity <15%, ash content <2%,
Pb<0.5 mg/kg, As<0.5 mg/kg, Pt<0.1 mg/kg, Cr<1 ppm)
that meet the QCVN-4-21:2011/BYT standard can be
used as material for other industries, and chromium
sludge can be reused. This study paved the way for
recycling of waste containing chromium from tanning,
which is unprecedented in Vietnam.

Keywords: alcalase enzyme, chromium-containing solid
waste of tannery, n-butylamine, recycling of solid waste
of tanneries.
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Tu Ky (M7), Cong ty TNHH Prime Asia (M8), Cong ty TNHH Vina
Rong Hsing (M9). Mun bao da thudc crém bao quan ¢ nhiét do 4°C co
cac kich thudce sau: >4,8 mm 34,1%; >1,7<4,8 mm 34,9%; >1,2<1,7
mm 6,2%; <1,2 mm 24 8%, va thanh phén Cr,0, 4,3% (tinh theo
trong lugng chit kho); tong nito 14,3% (tinh theo trong lugng chat
kho); chat béo 0,8% (tinh theo trong luong chat khd); tro 16,7% (tinh
theo trong lugng chat kho).

Phirong phdp nghién cvru

Chét kho clia cac mau duge xac dinh bang can khéi lugng: 1am kho
méu dén khéi luong khong dbi & nhiét do 103°C theo ISO 662:1998
[12]; ham luong tro dugc xac dinh dya trén tiéu chuan TCVN 8900-
2:2012 [13]; tong ham lugng crom va thanh phan céc nguyén td cia
cac mau duge do trén may quang phd XRF SPECTRO iQ II; ham
lugng nito dugc xéc dinh theo phuong phép Dumas bang méy phan
tich Protein 2000 N/Protein; ham luong sunfua dwgc xéc dinh bing
cach tham khao TCVN 12272:2018 [14]; ham lugng crom (VI) duge
xéc dinh theo tidu chun ISO 17075-1:2017 [15]; ham lwong titan
dugc xac dinh dua trén TCVN 9458:2012 [16]; do pH cua hén hop
phdn tmg dugc do béng may chuin d6 tu dong G20 trang bi dién cuc
SC-115.

Quy trinh cong nghé tdi ché chit thai rin thugc da chira crom
dé xuit

Quy trinh xir Iy mun bao da thude crém c6 thé tom tit nhu sau:
13 g mun bao da thugc crom c6 ham lugng chét kho da biét duoc dat
trong binh thi nghiém va bo sung nudc (tong 165 g), pH ciia hdn hop
min bao da thudc crom/nude 14 3,9. Hon hop nay duoc lam nong dan
duéi sy khqu tron lién tuc va tang nhiét 1én dén 65°C. Sau khi nhiét
do dat t6i 65°C, magié oxit (MgO) dugc bé sung véi lugng 0,4 g (dudi
dang huyén phu), lam ting d6 pH 1én t6i 8,5. Dé giir d6 pH dao dong
xung quanh gia trj 8,2-8,5, n-butylamine dan duoc thém vao hdn hop
phan img. 30 phut sau khi thém MgO, 14y 5 ml mau tir hon hop thuy
phan bang dng hat. Mau dwgc loc va phan tich hiam lugng chat kho.
Ngay sau khi ldy mau dau tién, enzyme alcalase duoc thém vao trong
hon hop phan tmg véi lugng enzyme dugc bo sung tir tir mdi 10 pl/
1an. Céc mAu tiép theo dugc 1y trong thoi gian 30, 60 va 120 phit sau
khi bo sung enzyme alcalase va dugc xir Iy theo cach tuong tu nhur
méu dau tién. Phan mg két thuc sau thoi gian 180 phit, hdn hop phan
ung dugc loc qua gi?iy loc KA-1, dich loc va bun loc thu dugc dem can
va phén tich ham luong chét kho.

Két qua va thao luan
Phin tich thanh phan chit thdi rin chiva crom

Qua tong hop b liéu phan tich, ching t6i dua ra mau dai dién chat
thai rin chira crom cho cac nha may thudc da tai Viét Nam. Két qua
phan tich 13 trung binh cong 3 mau thu dugce trén mot nha may (cac
mau thu dugc theo phuong phép ldy mau chat thai rén). Cac chi sb
phén tich duoc thé hién trong bang 1.

Bang 1. Thanh phan chat thai ran thugc da chda crom.

Gid tri

MI M2 M3 M4 M5 M6 M7 M8 M9

Chét kho % 876 759 753 681 TI6 698 854 812 874
Tro %DM 200 73 90 88 104 92 &7 13 195

Théng s6 Don vi

a1
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Nito %DM 1093 1581 1325 1565 1235 161l 1452 1097 1293
Crom %DM 395 352 384 197 252 334 349 1% 3,65
Titan % DM KPH 697 KPH KPH KPH KPH KPH KPH KPH
Sulfua %DM 139 138 123 L4 213 187 153 1,09 147
Crom (VI) mgkg, <3 <3 <3 ] <3 ] <3 <3 <3

*DM: khéi lugng kho clia mun bao da thugc chda crom.

M1-9: ky hiéu mau mun bao thuoc da chia crom dugc thu thap tir 9 co
sG thudc da trén cd nudc.

KPH: khong phat hién.

Tir s6 liéu phén tich, ching i rat ra mot s nhan xét sau: mau
mun bao tr 9 co s6 thude da trong ca nude (dd néu cy thé & muc “Vat
liéu va phuong phap nghién ctru”) déu c chira crom. Thanh phan cia
chat thai ran c6 su khic nhau vé chiing loai va phan trim cac chat,
diéu nay phy thudc vao loai da thugc, hoa chat sir dung va phuong
phap thudc da. Ngoai crom, ching t6i con phét hién trong mot mau
chira titan. Nhu vay céc doanh nghiép thude da Viét Nam chii yéu san
xuét tir da nguyén li¢u ndi dia va nhap ngoai nén hau hét st dung mudi
phirc ciia crém dé thuge da. Cac doanh nghiép FDI, lién doanh sir
dung nguyén liéu tir da ban thanh phim (wetblue) nhap ngoai tir céc
nguon khac nhau nén trong thanh phan xuat hién oxit titan, ddy ciing
¢ thé do nhu cAu thay thé mot phan crém trong qué trinh thugc da dé
giam thiéu 6 nhidm moi truong.

Anh hwong ciia n-butylamin tdi sy thiiy phdn ciia mun bao da
thugc chira crom

Quy trinh cong nghé tai ché chat thai réin thudc da chira crom dang
dugc ap dung trén the gidi duge mo ta trong so d6 dudi day:

Chit thii ran thugc da
chiva crém

500% nwdc

Nhiét 46 72°C
0.1% chét hoat déng bé mat —» trong 6h
6% MeO . -
Gelatin
200% nu:c'n: A N
0.1% chét hoat déng bé mat —— Nhagt dg 72°C
2% MgO _ trong 1.5h

0,0125% Enzym

Bimn loc chita  Collagen thity

crém phin

Hinh 1. Quy trinh cong nghé tai ché chat thai ran chia crom hién tai
(% dua trén khoi lugng khé cla chat thai ran thudc da chia crom).

Quy trinh cong nghé tai ché chat thai rén thudc da chira crom sir
dung xiic tac enzyme da biét thuong st dung phuong phép thity phan
hai giai doan. Giai doan 1: st dung 500% nudc so véi khéi lugng mun
bao da thudc 1am moi trudng thity phan dugc bd sung MgO (tao ra
moi truong pH=8,0-9,0) thuy phan mot phan protein khong lién két
va lién két yéu véi crom trong cht thai ran. Thoi gian dé thuc hién
cong doan nay khoang 6 gid va dung dich sau thity phan c6 chita nong
d¢ protein 4,5-5,0% duoc loc dé thu hoi dung dich protein va bun loc
chtra crom. Giai doan 2: bun loc chira crom duge hoa loang v6i 200%
nude duge bo sung MgO tao moi truong kiém tiép tuc duge thuy phén
lan 2 véi xiic tic enzyme dé phan giai protein trong lién két crom -
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collagen. Sau khoang 1,5-2,0 gio, tién hanh loc hdn hop thuy phan dé
thu hoi dung dich protein va bun chira crom. Dung dich protein tir hai
giai doan dugc cd dic dén ham lugng protein nhét dinh (thong thuong
30%) trude khi str dung trong cac linh vuc khac, bun loc chira crom
tiép tuc dugc xu ly dé thu hoi Cr,0, hogc st dung trong cac linh vyc
khac. Phuong phép xtr 1y hai giai doan nay st dung mot lugng nude
16m (700% so véi khdi lugng min bao da thue chira crom) lam moi
trrong thuy phan nén ton kém nang luong trong khau loc va cd dac
dung dich protein t6i 30%. Phuong phap nay doi hoi chét thai rin
chira crom ¢6 kich thudce <4,8 mm méi cho két qua tdi wu, do vay ton
thém chi phi xir Iy co hoc chét thai rén trude khi xir Iy hoa hoc. Viée
str dung MgO tao moi truong kiém kho kiém soat pH<8,5 lélm tan mot
lugng nho Cr(OH), vao dung dich thuy phan va luong mudi tao boi
MgO lam tang ham lugng mudi vo co trong san pham thu hoi nén lam
gidm gia tri sir dung. Ham luong crom trong san pham protein thu hdi
& muc cao >20 ppm, do vy khong thé ding 1am nguyén liéu cho cac
nganh cong nghi¢p khac.

Dé khic phuc nhuge diém cta quy trinh trén, can xdy dung mot
quy trinh tai ché v6i tiéu chi giéim luong mudi vo co dé nang cao chat
luorng protein thu hdi, rat ngin thot gian xtr 1y, giam nang luong tiéu
thy dé giam gi4 thanh san pham. Tu quan diém nay, chung toi da xay
dung quy trinh ti ché chat thai rén thudc da chira crém mot giai doan
nhu sau:

Mun bao da
thudc crém

Thung thay phan
e
| Loc |

500% nudc
3% MgO
0,03% Enzyme alcalase
0,03% N-bytylamin

Gia nhiét 65°C
Khudy tron
Thoi gian 3 gio

Bun loc chira crém

| Dung dich thuy phan 5%

Hinh 2. Quy trinh cong nghe téi ché chat thai rén chda crom dé xuat
(% dua trén khéi lugng kho cla chét thai ran thugc da chiia crom).

Quy trinh duoc tom tit nhu sau: cip chat thai rén thudc da chia
crom vao thung thiy phan; hoa MgO (d¢ tinh khiét 75-80%) véi
500% luong nude so voi khdi luong chat thai ran thude da chira crom,
dong thoi khay tron; bo sung enzyme alcalase mdi 10 pl/lan (Novo
Nordich, 2,5 AU/g); diéu chinh pH hon hop trong khoang 8,2-8,5
bang n-butylamin; tiép tuc bo sung enzyme alcalase i khi qud trinh
thity phan xay ra hoan toan. Sau 2-4 gio, b sung axit acetic dé dwa do
pH dung dich thuy phan trong giéi han pH=6,0-6,5, dong thoi khudy
tron trong khodng thoi gian 30 phut két hop duy tri nhiét do; tién hanh
loc hdn hop thiy phan bﬁng vai loc ¢6 kich thude 0,25 um. St dung
phuong phap loc chan khong dé ting vén tbe loc; c6 dic dung dich
thuy phan va sdy kho thu hdi gelatin.

Qué trinh thuc hién duoc lap lai nhiéu lan, xéc dinh gia tri toi uu
vé ndng d6 n-butylamin, enzyme alcalase. Két qua nghién ciru vé anh
huong ciia nong do enzyme va pH t6i toc do thuy phan duoc thé hién
trén céac hinh 3 va 4.
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Hinh 3. Anh huéng ctia ndng do enzyme t6i téc do thiy phan &
nhiét do 65°C, pH=8,2-8,5.
N6ng do enzyme alcalase (2,5 AU/g) dugc bé sung 1an luot 1a 0,056%;

0,11%; 0,56% (% chat kho ctia mun bao).
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Hinh 4. Anh huéng ciia pH téi téc d¢ thiy phan tai nhiét do
65°C, nong do enzyme alcalase s dung 0,56%.
pH ctia dung dich thly phan 1an lugt 1a pH=9,35; 8,35; 8,15.

.

Thiy phan muin bao da thugc trong phong thi nghiém.

Dung dich thity phan sau loc duoc ¢6 ddc t6i 30% nong df chat
kho trude khi gelatin hoa bang nhiét. Gelatin sy kh6 duge phén
tich thanh phan, ket qua duoc the hién trong bang 2.

Ham luong tro trong cac san pham thiy phan giam dang ké so voi
cong nghé da biét (tir 25% ban dau xudng 7% trong giai doan thiy
phan dau tién va tir 15% xudng 3% trong giai doan thir hai). Ham
luong tro giam cho san pham chat lrong cao hon. Bun loc chita ham
luong crom cao, do d6 tao diéu kién cho qua trinh tai ché crom. Khi ¢o
dic cac dung dich thity phan, ¢6 thé thu hdi bazo hitu co bang phuong
phép ngung tu, tai sir dung va lam giam thiéu 6 nhidm méi truong.
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Bang 2. Két qua thir nghiém gelatin.

TT  Tén chi tiéu Phuong phap thir Két qua Ghi chii
1 Do am (%) TCVN 8900-2:2012 1391
2 Ham lugng tro tong s (%) TCVN 8900-2:2012 0,04

] g Khong phit hién
3 Ham lwgng chi (Pb, mg/k; AOAC 2015.01 i

ong chi (Pb, mg/kg) (LOD=0,03) Di duge

4 Ham lugng asen (As, mg/kg) AOAC 2015.01 0,09 Trung tam

A - Khong phathign ~ Quatest]
5 Ham lrong cadimi (Cd, mg/kg) AOAC 2015.01 (LOD=0,01) kiém dinh
6 Ham lugng thiy ngan (Hg, mg/kg) ~ AOAC 2015.01 0,05
7 Ham luong crom (Cr, mg/kg) AOAC 2015.01 0,56

8  Ham lugng SO, (mgke) TCVN 122722018 00

Keét luan

Qua nghién ctru ching t6i rat ra mot s két luan sau: s dung
n-butylamin thay the mot phin MgO trong quy trinh cong nghé mot
giai doan s& rat ngdn thoi gian thiy phan xubng dudi 3 gio' (phuwong
phap thiy phan hai giai doan la 6-8 gi0), lam giam 20% gia thanh
san phim thity phan; gelatin thu hoi (d6 4m <15%; ham lugng tro

<2%; Pb <0,5 mg/kg; As <0,5 mg/kg; Pt <0,1 mg/kg; Cr <1 ppm)
dat QCVN-4-21:2011/BYT nén c6 thé sir dung lam nguyén liéu cho
cac nganh cong nghiép khac nhu san xudt phan bon, chét két dinh...
Nghién ciru ndy mo duong cho viée tai ché chat thai rin thuge da chira
crom ma tir true dén nay Viét Nam chura co.
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