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TONG HOP MOT SO PHU'C CHAT MANGAN XITRAT DUNG LAM
CHE PHAM TAO MAU CHO GRANIT NHAN TAO

TRAN THI BA, LE THI HONG HAI, NGUYEN THI NGOC VINH, NGUYEN HO'U BINH

1. MO PAU

Gém granit (con goi la granit nhan tao) 1a mat loai vat liéu xay dung cao cép co dac tinh ki
thudt va thAm m¥ cao. Nhu cau vé loai vat liéu nay & nudc ta dang ting manh. Mot vai nha may
da dau tu day chuyén hién dai san xuit granit nhan tao. Tuy nhién cdc ché phdm mau cho gém
granit déu phai nhap ngoai voi gia thanh cao.

Axit xitric (HOOC- CH,- (HO)C(COOH)- CH,-COOH ) la mdt axit hitu co da chue va tap
chue, dung luong ph01 tri lom, rat dé tham gia tao phirc vong cang voi cac kim loai chuyen tiép.
Vi thé c6 thé thay dbi diéu kién tong hop dé thu dugc cac phirc chit c6 thanh phan, ciu tao, tinh
chat dap ung yéu cau lam ché pham mau.

Bai b4o nay trinh bay két qua tong hop, nghién clru tinh chat mot sé phirc chat Mn(II) xitrat
va thir kha nang thim tan, phat mau cta ching trén gbm sir.

II. THUC NGHIEM VA KET QUA

1. Tong hop phirc chit

Chung t6i tién hanh téng hop phirc chat Mn(II) xitrat theo hai so d6 sau:

KMnO; + H;C¢HsO; + NayC¢HsO; — phirc chat P1+P5 (1)
MnCl, + Na; C¢HsO; + NaOH — phuc chét P6. 2)

Pé thu dugc phuc chat tinh khiét, hi¢u suét cao, do tan 16n, c6 trién vong nghién ctru tmg
dung, ching t61 da tién hanh khao sat cac yéu t c6 anh huong dén qua trinh tao phirc nhur cach
tién hanh phan mg, nhiét d¢, thoi gian, ti 1& cac chat tham gia phan ung. Qua mot loat thi
nghiém ching t6i da chon duoc 6 phirc chit sau dé tiép tuc nghién ctru

Cac phuc chét tir P1- P5 duge téng hop theo so d6 thir nhat nhung trong cac diéu kién rat khac
nhau. Phurc chat P1, P2 dugc tong hop bang cach cho KMnO,, Na;C¢HsO; vao dung dich axit xitric &
50°C - 60°C, vdi ti 1€ mol KMnO,: Na;C¢HsO;: H;CHsO; twong imglal:1:2val:3:2.

Phtrc chat P3 dugc tong hop twong tu nhu hai phirc trén nhung voi ti 1& mol KMnOs :
Na3;C¢H;sO;: H;C4Hs0; 1a 1 : 2 : 2, trong diéu kién nhiét do thap 0 — 2°C va trong bong toi.

Phirc chéit P4 dugc tong hop bang cach cho axit xitric, Na;CsHsO; vao dung dich KMnO, ¢
50°C - 60°C. Con néu tong hop tuong tur nhu phirc chat P4 nhung trong dieu kién nhiét do thap 0°C -
2°C va trong bong tdi thi thu dugc phirc chat P5. Phirc chat P6 dugc tong hop theo so do thi hai.

Cac phirc chat tong hop dugc da két tinh lai trong dung moi nudc hodc rugu nudce. Quan sat
dudi kinh hién vi, cac phtc chat thu dugc sau khi tinh ché déu ¢ dang tinh thé, kich thudce, hinh
dang va mau sic khac nhau. Phuc chat P1 + P5 1a nhiing tinh thé hinh try co6 kich thude khac
nhau, mau sac tir ndu d6 dén nau nhat con phuc chat P6 lai 1a nhitng tinh thé mau xanh réu.
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2. X4c dinh thanh phan, ciu tao cac phirc chit

Axit xitric (C¢HgOs) 1a hop chat tap chire( HOOC-CH,- (OH)C(COOH)-CH,-COOH). N6
c6 thé tao phurc voi dung luong phdi tri 2, 3 va 4. Ngoai ra né co thé lam céu noi gitra cac ion
kim loai dé tao thanh cac phure da nhén. Vi v@y phu thudc vao diéu kién téng hop, phue chat thu
dugc co thanh phan, tinh chat va cAu tao rt khac nhau [2, 4]. Dé xéc dinh thanh phan tinh chat
va ciu tao ctia 6 phtrc chét tong hop dugc, ching toi tién hanh do d6 tan, do d6 din dién phan tir,
do phd hap thu hdng ngoai, phd hap thu electron, gian dd phan huy nhiét, xac dinh ham luong
ion trung tam cua ching.

Do dan dién phan tir ciia dung dich cac phirc chat duoc do tai khoa Hoa hoc truong Pai hoc

Su pham Ha Noi. Két qua dugc chi ra ¢ bang 1.

Bdng 1. Thanh phan va tinh chat cac phirc chat

Ham .~ |Phan huy nhiét (t"C/ A m,% tim/ tinh)
o lugng | pp | Podan
K Cong thuc Mn (%) | tan | 9iénphén ) .
H - tr (. Mat nuée Mat nuéc | Phan
M (@) | em? mol™)y|  két tinh phéi tri huy
tinh
10,55 110-135 | 170-200 {310 -700
P1| H[Mn(C4Hs0,) (H,0),].12H,0 | ——— | 906 171
11,07 43,82/43,46 | 7,00/7,24 | 16,20
22| Nau[M(CLH.01), (HO). 61,0 797 | 465 88 -130 160 -200 {300 -700
a, n . -
¢ G TR TR 00 17,42/15,72 | 9,89/7,86 | 26,90
14,95 86 -105 128 -195 {318 -700
14,75 10,51/9,65 |15,45/14,45| 31,311
P | K [Mn(CatsOr), (HLOM]. SH,0 703 | o 481 86 -120 170 -240 {291 -700
n . _— -
R A T TG 83 20,51/20,12 | 6,09/6,71 | 28,75
14,13 90 -130 160 -220 |314-700
P5| K[Mn(C4Hs0,) (H,0),]. 4H,0 | —— | 515 132
14,07 17,36/18,41 | 9,94/9.20 | 26,76
[Mn(C¢Hs0;).MnOH(H,0);]. 25,88 85-120 125 -200 |320-700
P6 = | 429 41 o
3H,0 25,94 13,35/ 12,73 |13,65/12,73[ 22,88

b6 tan cua cac phirc chat dugc xac dinh bang phuong phap tric quang tai khoa Hoa hoc
truong DHSP Ha Noi. Két qua cho thay hiu hét cac phirc chit déu tan tét trong nudc phi hop
v6i muyc dich cua dé tai.

Gian db phan tich nhiét trong khi quyén N, duogc do tai Vién Hoa hoc, Vién Khoa hoc va
Cong nghé Viét Nam. Trén gian d0 phan huy nhiét ctia tit ca cic phic déu xuit hién hai higu
{mg dau tién 13 higu Gmg thu nhiét trong khoang nhiét do tir 100 °C - 240°C, cling v&i su giam
khdi luong trén duong TGA va cyc tiéu trén duong DTG tng véi sy mat nudce két tinh va nudce
phdi tri. Ham lwong nudc két tinh va nude phdi tri ciia mdi phirc chét theo két qua thuc nghiém
va tinh theo cong thirc dé nghi dugc chi ra & bang 1.
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Hiéu tng tiép theo 1a hiéu ung toa nhiét trong khoang 300°C - 700°C ¢ng v6i qué trinh
phan huy phirc chat thanh cac san pham khi nhu CO,, H,O ... kém theo céc phan tng ty oxi hoa
khir va sy hinh thanh cac san pham rin bén nhu oxit, cacbonat .... [3]

Ham luong ion trung tdm Mn dugc xic dinh bang phuong phép tric quang vi sai tai khoa
Hoa hoc, truong Dai hoc Su pham Ha Néi. Két qué thu dugc tur thyc nghi€m va tinh theo cong
thuc dé nghi dugc chi ra ¢ bang 1.

Pho hép thy hong ngoai, pho hap thu tir ngoai kha kién dugc do tai Vién Hoa- trung tim
KHTN va CNQG va khoa Hoa Hoc truong DHSP Ha Noi.

Céc van hip thu chinh trén phd hong ngoai, phd hip thu tir ngoai, kha kién cua cac phirc
chat nghién ctru dugc ghi & bang 2.

Trén pho hong ngoai cua cac phuc chat nghién ctru ¢6 cac van hép thu dic trung cho céc
kdx dx

nhém nguyén tir trong phan tr. Sy giam manh tan sd cta coo™ €00 50 vOi nhom
cacbonyl tu do chimg to nhém COO™ da tham gia vao lién két v6i ion trung tam Mn(1I) [1].

Trong khi phdi tir Na;C¢HsO- khong c¢6 van hip thy & ving trén 200nm thi cac phirc chat
nghién ctru déu hap thy manh & ving tir ngoai gan véi lge > 3,5. Su xuat hién cc van phd do 1a
do chuyén mirc kém chuyén dién tich & cau phdi tri [1].

Céc van phd chuyén d-d cua cac phirc chat nghién ctiru chu yéu nam trong ving kha kién
v6i hé s6 hap thy mol rat nho, da sé & < 1. Nguyén nhan sinh ra cac van hap thu nay 1a do su
chuyén dich electron trong 16p vé d chua dugc dién day du cia ion trung tim Mn®* (cau hinh d°)
trong truong bat dién. Bude chuyén nay bj cAm khéng nhimng béi qui tic chon loc Laport ma con
boi qui tic chon loc spin. Do xac suat budce chuyén thip nén cuong do hap thu rat nho [5].

Bang 2. Phd hap thy hong ngoai, tir ngoai- kha kién cua cac phirc nghién ctru

Phé hip thu hdng ngoai, cm™

Ki Ph chuyén Phé chuyén d-d
hidu Vi dién tich
" |Vou |VcH CO071 €00 vy Kmax/ 1g8 }\‘max (nm)/ €

P1 3430 2972 {1610 [1401 |416 |232,1/3,65 |404/0,24; 528/ 0,13

P2 3415 1583 [1402 (410 |224,8/3,98 (362/0,75; 402/ 0,46; 530/ 0,23

P3  |3420 2968 {1603 |1400 |415 |226,5/3,15 |365/0,38;410/0,21; 520/0,10

P4 3453 12965 (1592 (1396 (416 |224,4/4,01 |362/0,37;411/0,27;437/0,12; 528/0,15

P5 3417 2971 |1609 (1401 (415 |224,8/3,09 |375/0,25; 408/0,14; 440/0,13; 518/0,10

P6  |3450 (2967 {1589 |1394 |417 |225,2/3,85 |410/0,15; 432/0,14; 512/ 0,11

T cac két qua do do dan dién phén ti, x4c dinh ham luong ion trung tdm, phan tich nhiét,
phd hép thu hong ngoai, phd hip thy electron ching t6i so bd dé nghi cong thirc cu tao cia cac
phirc chat nghién ctru nhu sau:
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Phirc P1: H{Mn(CcH50,) (H,0),].12H,O Phirc P2: Na,[Mn(CcH50,), (H,0);]. 6H,O

12.H,0

Phitc P3: K[Mn(C,H.0,) (H,0),] . 2H,0

COONa C‘JOONa

| OH,

CH, § oH l 8. oA,

Cz/O \Q&M / \(‘; -
n\ / ‘ -0,

c}coo/ T ooc ‘CHQ

(‘ZOONa o COON

Phic P5: K[Mn(C,H,0,) (H,0),] . 4H,0

_ _ CH, — COO ]
CH,— COO OH OH OH
2 NS Ao
K HO—— C— COO— Mn< OH,| .2H,0 K % “\ -4H,0
| /N b | oM,
CH,— coo OH, CH, — COO
Phiic P4: K,[Mn(CH;0,), (H,0),].9H,0
| COOK COOK
| OH,
C‘ZHQ %\ | /5'\0 2
C\ e Mn\ / o
CH, COO T ooc CH,
| OH, |
COOK COOK
Phiic P6: [Mn(C,H.0,).MnOH ( H,0),1.3 H,0
B CH,—C0O0 y OH, |
N
HO— Mn_—00C—c—— O—> Mn<_OH,| 3H,0
/N
CH,— COO OH,
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Chung toi da tién hanh pha cac phirc chat tong hop duoc thanh cac ché pham khac nhau roi
nho dinh lugng trén gém moc va nung & 1200°C tai cong ty gach Thach Ban, Gia Lam,Ha Noi.
Sau khi nung gbm granit thu duoc phat mau nau hodc ndu do. Lép mau dat do thim sdu can thiét.
Két qua d6 cho thiy cac ché pham mau nay thich hop véi viéc tao méau cho granit nhan tao.

IV. KET LUAN

Di tim duoc diéu kién thich hop dé téng hop 6 phirc chit mangan xitrat. Dya vao céac két
qua do do dan dién phan tir, xac dinh ham lugng ion trung tdm, phéan tich nhiét, phd hap thy
hong ngoai, phd hip thu electron di dé nghi cong thirc cau tao clia cac phuic chat tong hop duoc.
Viée thir so bd cho thdy, cac ché pham pha tir cac phtre chit mangan xitrat da c6 d6 thdm sdu can
thiét va phat mau ndu hodc niu do trén xuwong gdm, thich hop véi viée tao mau cho granit nhan tao.
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SUMMARY

SYNTHESIZE SOME COMPLEXES OF Mn(Il) CITRATE TO DYE ARTIFICIAL
GRANITES

Nowadays, artificial granites are used widely. But in Viet Nam, water soluble complexes
suitable for coloring artifical granites are rarely studied. So we synthesize some complexes of
Mn(II) citrate to dye artificial granites.

Six citrate complexes of Mn(Il) were synthesized starting from KMnO4 or MnCl, and
citric acid or sodium citrate in various mol ratio and at 0°C — 2°C or 50°C — 60°C. By using
elemental analysis, thermal decomposition, IR-spectroscopy, UV-Vis and molar conductivity,
structure of the complexes was suggested. Most of them are good dissolve in water. Their
aqueous solutions can be used to dye artificial granites. After firing at 1200°C, they exhibit
brown color and reach necessary penetration.

Dia chi: Nhan bai ngay 12 thang 9 nam 2004
Truong Pai hoc Su pham Ha Noi
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