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TONG HOP PHEN CHUA TU NHOM PHE LIEU
VA BUGC DAU THU HOAT TiNH HOA HOC CUA SAN PHAM

HOANG THI THUY VUNG", HOANG THI CAM CHUONG", PHAM THI THU LOAN’,
NGUYEN THI DIEU LINH®, NGUYEN MAU THANH"
‘Lép BHSP Hoéa hoc K53, Trucng Dai hoc Quang Binh
*Khoa Khoa hoc Tu nhién, Truéng Dai hoc Quang Binh

iéc nghién ciru tong hop phén chua tir
\ / nhom phé lidu co tinh quyét dinh van
dé 6 nhiém mdi trudong va sirc khoe
con ngudi, dé tan dung duoc ngudn phé lidu tir
nhdm, tong hop ra phen chua nham tiét kidm
ma dem lai nhiéu loi ich va c6 hiéu qua kinh té
cao. Trong bai viét nay tép trung nghién ciru
nhitng n6i dung sau: T4c hai tir nhom phé liéu,
tong hop phén chua tir nhém phé liéu o cac ti
18, ndng d6 khac nhau, tinh hiéu sut tong hop,
diéu kién tong hop, loi ich kinh té... Thir hoat
tinh hoa hoc cua san phim sau khi téng hop
duge va so sanh voi mau chuan tai phong thi
nghiém.
1. Dit van dé
Phén chua co tén khoa hoc alumen, la
mubi sunfat kép ctia nhom va kali, & dang tinh
thé ngam 24 phén tir H,0 nén c¢6 cong thirc hoa
hoc 1a K,SO,.AL(SO,),.24H,0. Trong dong y
phén chua con goi 1a Bach phan, cac quan sat
1am sang cho thay day 1a bai thudc dem lai két
qua rat tot. Mat khac phén nhom kha quen
thugc voi doi séng cia nguoi dan, nhat la
nhiing ngudi dan séng trong ving mua I,
ngdp Ung, tinh trang 6 nhiém nguén nudc dién
ra nghiém trong, thiéu nudc sinh hoat... Phén
chua ¢6 rét nhiéu tmg dung trong doi séng va
san xuit, ma c6 thé didu ché tir nhém phé liéu
nhu: Mat nhom, day dién nhém, vo lon bia...
Nhiing phé liéu tir nhom, hing ngay do con

nguoi, cac co s¢ nhom kinh, nha may nhom...,
thai ra rat nhiéu, thu gom chua triét dé dan t&i 6
nhiém méi trudng, anh hudng truc tiép dén stic
khoe con ngudi va chua tan dung hiéu qua
duge céc phé liéu trén. Tinh Quang Binh ¢
nhiéu phé liéu nhém thai ra tir cac co s& nhém
kinh, nha may nhém, nha may bia Ha Néi...,
nén viéc nghién ctru, tan dung tirnhém phé liéu
1 rét can thiét. Trong bai viét nay s& gidi thidu
cdc két qua nhan duge tir qua trinh “Tong hop
phén chua tir nhém phé liéu va buée dau thir
hoat tinh hoa hoc cua san phd‘m ”. Vo1 muc
dich tan dung duoc cic phé liéu tir nhém dé
diéu ché ra phén chua.

2. Thuc nghiém

2.1. Héa chiit va thiét bi

- Cac hoa chét sir dung trong nghién ciru:
KOH khan, H,S0, 98% (Trung Québc), C,H.OH
96", nhom trong phong thi nghiém (PTN), day
dién nhom, mat nhém ¢ cac co sé nhom kinh,
vo lon bia, lon nude ngot.

- Can phan tich, ta sdy, 6ng nghiém, cbc
thity tinh, diia thiy tinh, dén con, gidy loc, gidy
thir pH, quy tim, phéu loc, pipet. ..

- Pha héa chat: Ap dung cac cong thirc hoa
hoc, sau khi tinh toan ching téi rat ra dugc.

+Pé pha H,SO, 9M tir H,SO, 98% ta ding
tile 13,18mlH,0:12,62ml H,SO,98%.

+ Pé pha 180,5ml KOH 0,643M tir KOH
khan ta can chinh xac 6,5gam KOH khan hoa
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tan vao 174ml H,O cit.

2.2, Tonghopphen chua

MJi lan tong hop chung tdi can 2,85 gam
Al (mdi loai) hoa tan trong 180,5ml KOH
0,643M khudy déu va dun nhe cho dén khi
phan {mg két thic. P& ngudi, loc dung dich.
Cho tir ttir 25,8ml H,SO, 9M vao dung dich vira
loc. Khudy déu, dé yén trong phong thi nghiém
& nhiét do phong tir 2-3 ngay. Cudi cing gan,
loc, rira bang con 96°, sdy khd & nhiét do 40-
60°C ta thu dugc phén chua. Lap lai nhu vay
trong 6 lan tai phong thi nghiém hoa hoc,
Truong Dai hoc Quang Binh.

Phuong trinh phan (mg cho qué trinh tong
hgp nhu sau:

1/2A1+ 2KOH + 2H,0 — 2KAIO,+ 3H,

2/ 2KAIO,+ 4H,80,+ 20 H,0
— K,S0,.A1,(S0,).24H,0

Téng quét: 2A1 + 2KOH + 4H,S0, + 22H,0
— K,S0,.AL(SO,).24H,0 + 3H,

3. Két qua va thao luin

3.1. Hiéu sudt tong hop phén chua tiv
nhom phé ligu

Chung t6i d tién hanh téng hop céc mau
phén nhém tir 5 ngudn nguyén lidu khac nhau:
L4 nhom trong phong thi nghiém, day dién
nhom, mat nhom ¢ cac co so nhom kinh, vo lon
bia Ha N§i va vo lon nude ngot.
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C6 dinh ndng 46 KOH 0,643M va thay doi
ndéng do H,SO, & cac mirc khac nhau (3M, 5M,
7M, 9M) va nguoc lai ¢6 dinh ndng d6 H,SO,
9M va thay d6i nong d6 KOH (0,643M, 1M,
2M, 3M).

Thir anh huéng cia nhiét do dén hiéu suat
phan tmg béing cach, dun trén ngon ltra dén con
khi hoa tan Al trong KOH, ha nhiét d§ khi két
tinh phén.. ., do pH dung dich. Trong qua trinh
tong hop thi nghiém cac truong hop & diéu
kién trén, ching té1 rit ra dugce khi st dung
H,S0,9M va KOH 0,643M la cho hiét sut cao
nhit nén ching t6i chon nong do nay nhung
thay nguyén liéu nhom dé téng hop phen chua.
Khi thay nguyén liéu nhom thi hiéu suit c6 su
thay d6i nhung khong dang ké, cu thé & béng].

Qua bang 1, ching t6i thdy hiéu suat tong
hop phén nhém tir cac nguyén liéu phé thai
nhu; Day dién nhom, mat nhém va vo lon bia
dat gid tri cao so vdi nhdm nguyén chét trong
phong thi nghiém. Do do, ta hoan toan co thé
san xuat dugc phén nhom tir cac nguon nguyén
liéu ré tién nay. Hiéu suét tong hop phén chua
giam dan theo thir tu: Al > Al > Al sciceo
v s > AL e > AL Diéu nay
chlmc to ham 1u0‘ng nhém ciling giam dan theo
thir tu Al > Alg, g > Al > Al,
> AL e ggor- NIUNE thdy H,~H,nén chung
ta c6 thé ding nhom day dién thay nhom trong
PTN dé 1am thi nghiém khi cn thiét. Mt khéc,

daydién

vir lan nudie ngot*

\un(n.a ¢ cor s nhém kinh

lon baa

BOng 1. HiOu suOt tOng hOp phén nhém cho mOi |1On

Thi Nguyén phé liéu Khéi luong san pham Hiéu suat | Ky
nghiém nhom K5S04.A15(S0O,4).24H,0 (gam) (%) hiéu
1 La nhém (PTN) 38,75 77,50 | H,
2 Day dién nhom 38,20 76,45 H,
3 Mat nhém - 32,85 - 65,70 | Hs
4 Volonbia 29,75 59,50 Hy
5 Vo lon nuoc ngot 28,25 56,50 Hs
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H,~H,va thap hon ca vi ham lugng nhém trong
vo lon bia, lon nude ngot thip (60-70%).

Dé biét hiéu sudt trung binh (H) cho mbi
dot tdng hop chiing t6i ding cong thrc:
o HovHy v H o+ Hy_T645+6570+59,50+56,50

4 4
(khéng str dung Hy vi Hy 1a Alppy)

= 64,5%

3.2. So do, hinh anh quy trinh tong hop
phénnhém trong phong thinghiém

Dé téng hop phén chua tir nhém phé lidu
v6i hiéu suat noi trén ching t6i di theo thir tw
cac hinh anh thé hién qua hinh 1.

Giai thich so dd hinh anh: Truge hét bat
dau tir nhém phé liéu (anh 1), le“iy 5 mau nhom
nhu di no6i trén, cit, mai nho va chudn bi 5 cbe
thiy tinh ghi nhan dung lan lugt 180,5ml dung
dich KOH 0,643M (anh 2). Sau d6 cho 5 mau
nhoém mdi mau nang 28,5g lan lugt vao 5 cde
thuy tinh trén, dé yén trong phong thi nghiém

Hinh 1: Quy trinh téng hop phén nhém trong phéng thi nghiém
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(anh 3) khoang 2 ngay dén khi nao nhom tan
hét 1di loc (anh 4), sau d6 loc dung dich thu
dugce (anh 5) va cho tir tir 25,8ml dung dich
H,SO, 9M vao mdi dung dich di loc, khudy
déu rdi dé yén 2 dén 3 ngay cho két tinh (anh
6). Cubi ciing gan, loc, rira bang con 96, say
kho ta thu duoc phén chua (anh 7).

3.3. Xdc dinh hinh thdi va cé hat ctia sdn
plchtn

Cd hat va hinh thai ctia mau duoc chi ra
dua vao két qua chup anh dudi kinh hién vi
hang Leica dd phong dai 100x/1.25 tai
phong thi nghiém sinh hoc, Trudong Pai hoc
Quang Binh. San phim va mau chuin dwoc
thé hién ¢ hinh 2.

Tir hinh 2 ta thiy san phim va miu chuin
twong d6i gidng nhau, da sé ¢ hat c6 kich
thudc thay doi khoang 30-50nm, cac hat co
kich thugc kha déng déu, cac tinh thé phén co
hinh bat dién.

3.4. Thir nghiém mdt s6 tinh chit héa
hoe ciia phén chua diéu ché duge

ba tir lau doi nguoi dan ching ta ¢6 cau ca

Hinh 2: Anh chup duéi kinh hién vi: a, méu chudn; b, mdu sdn phdm téng hop dugc
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dao “Anh dirng bdc bdc lam cao; Phén chua
em danh nuwoce ndo cing trong . Pay chinh la
{ng dung phd bién, rat can thiét cho viée xir ly
nude duc & cic ving i dé ¢ nude ding cho
an, uéng, te'im, giat, sinh hoat. Pé lam sang to
hon vén @& trén chung t6i tién hanh thir san
phédm bing cach: Ly 3 cbc thuy tinh, cho vao
mdi cbe khoang 50ml nude séng (duc). Coe
thir nhat cho 5 gam phén chua mua ¢ trén thi
truong, coe thir hai ding dé so sanh, coe thir ba
cho 5 gam phén chua ma chang tdi tong hop
duge, dé yén khoang 10-15 phut & nhiét do
phong, ching ta thu dugc két qua ¢ hinh 3.

Tir hinh 3 chiing t6i thiy phén chua lam

trong nudc duc rat tét, toc dd lam trong nudce
duc giita san phdm tong hop duge va miu trén
thi trrong la twong duong nhau. S¢ di chiing
lam trong nude 1a vi khi cho phén chua vao
nude s& phan li ra ion Al Chinh ion AI” nay
bi thiy phan theo phuong trinh: AI'" + 3H,0
— AI(OH), | +3H

Két qua tao ra AI(OH), 1a chét két tia dang

Hinh 3: Thir nghiém lam trong nuéc duc ctia san phdm )
a, b phén nhém bdn trén thi truong; b, khéng bo phén nhéom; ¢, bé phén nhém téng hop duoc
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keo nén khi cho phén chua vao nuéc, no két
dinh cac hat bui, dat ban nho lo ling trong
nude duc thanh hat dét to hon, nang va chim
xudng déy lam trong nudc.

3.5. Tinh todn lpi nhugn vé kinh té cho
sdn phim

Vi diéu kién ¢ han nén dé biét lgi nhuén vé
san pham chiing ti chi tinh toan chi phi vé hoa
chét str dung khi téng hop. Cu thé ching t6i mua
héa chit dé tong hop va theo bio gia phén chua
tai cong ty TNHH Hoéa chit & Mai trudmg Nhat
Anh & thanh phd Hué. Sau qua trinh tinh toan
chiing t61 thu dugc bang 2.

4.Kétludn

-Pi tong hop dwogc phén
K,S0,.AL,(SO,).24H,0 tir nhom phé liéu cho
hiéu sudt tuong ddi cao, trung binh 64,5%,
dem lai loi nhuan vé mat kinh té. Két qua thuc
nghiém cho thay hiéu suét tdng hop phén chua
fur Alpm > Ald.x\ it~ Al > Almmn bia =
Al

van & ede eor s nhom kinh
vo lon nuge ngot* X .
- Hinh thai, kich c¢& ctia san pham kha dong
déu, c6 hinh bét dién va twong dwong véi miu
ban trén thi truong.
- Pa thit nghiém duge tinh chat lam trong
nude duc cua san pham. Qua d6 cho thiy san

Bang 2: Bang tinh Igi nhudn vé kinh té khi téng hop phén chua

TT Héa chit PVT | Solwong | DPon gia | Thanh tién
1 | Chi phi tong hop 57.234
| | KOH g 195,0 75 14.625
2 | HyS0, dac ml 378.6 65 24.609
3| CoHsOH 967 ml | 600 30 | 18000
San pham thu dwoc
I (Kzs‘(’)4 AL(SO1)s 24H,0) g 1006,8 75 75.510
I | Loi nhuén: (II1) = (I1) - (I) 18.276

Qua bang 2 cho ching ta théy néu téng hop
phén chua tir nhém phé liéu voi higu suét trung
binh 1a 64,5%, thi khi tong hop khoang kg
phén chua cho lgi nhuan la 18 nghin dong. Pay
1a két quéa ma ching ta rat dang dugc quan tam.

Tai lién tham khio:

pham lam trong nude duc rat tot, toc d6 lam
trong nude duc khong thua kém mau chuan.

- P gop phan lam giam sy 6 nhiém moi
truong do phé lidunhom gy ram

[1]. Ngo Thi My Binh (2011), Téng hop hop chét vé co, Gido trinh Dai hoc Su pham Da Nz:mg.

[2]. Trinh Ngoc Chau (2001), Thyc tap hoa vo co, Nxb Pai hoc Qube gia Ha N§i.

[3]. Hoang Nham (2006), Hoa hoc vo co, Tap 2, Nxb Gido duc, tr. 94,

[4]. Lé Xuan Trong va cdng su (2008), Hoa hoe 12 nang cao, Nxb Gido duc.

[5]. Nguyén Dirc Van (2006), Hoa hoc vo co, Tap 2, Nxb Khoa hoc va K thuat.

[6]. Sé tay Hoa hoc so cip Hoa hoc thé ky XX- GS. J.Rout, ngudi dich - Nguyén Dire Cuong, Nguyén Vin Tinh,

Lé Van Ngoc, Nxb Khoa hoc va Ky thudt, HA NG, tr 13,

| TAP CHI THONG TIN KHOA HOC & CONG NGHE QUANG BINH - 5O 3/2014



