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Abstract To realize pulverized coal injection for smelting blast furnace FeMn, the technical difficulties are anal-

ysed on Chinese large injection value of pulverized coal for blast furnace FeMn using advanced experiences in all

over the world, the feasibility and appropriate measures are also probed into.
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1 Ç° ÑÔ

Ä¿Ç°£¬ÊÀ½çÉÏ 90% µÄÉúÌúÊÇÔÚ²ÉÓÃ×ÛºÏÅç

´µ¼¼ÊõµÄ¸ßÂ¯ÉÏÉú²úµÄ£¬ÆäÖÐÅçÃº¸ßÂ¯Õ¼ 80%
ÒÔÉÏ¡£²¿·Ö¸ßÂ¯×î¸ßÔÂÆ½¾ùÅçÃº±ÈÒÑÍ»ÆÆ 250
kg / t£¬ÅçÃºÂÊ´ïµ½ 35% ～ 40% £¬½¹±È½µµ½ 270 ～
300 kg / t¡£ÖÐ¹úÊÇ¸ßÂ¯ÅçÃº´´Ê¼¹úÖ®Ò»£¬Ò²ÊÇÄ¿
Ç°ÊÀ½çÉÏ¸ßÂ¯ÅçÃºÊýÁ¿×î¶à¡¢Ó¦ÓÃ×îÆÕ±éºÍÅçÃº

¼¼ÊõË®Æ½ÏÈ½øµÄ¹ú¼ÒÖ®Ò»¡£1999 ÄêÖÐ¹úÔÖØµã

ÆóÒµ¸ßÂ¯Æ½¾ùÅçÃº±ÈÎª 114 kg / t£¬Æ½¾ùÅçÃºÂÊ
21% £¬50% ³§¼ÒÅçÃº±È≥100 kg / t¡£Ô¹Ç¸ÉÆóÒµ
¸ßÂ¯Æ½¾ùÅçÃº±ÈÎª 88 kg / t£¬Æ½¾ùÅçÃºÂÊ 15% £¬

24% ³§¼ÒÅçÃº±È≥100 kg / t¡£ÔÖØµãÆóÒµºÍÔ¹Ç
¸ÉÆóÒµ¸ßÂ¯ÅçÃº±ÈÀý·Ö±ð´ïµ½ 92% ºÍ 80% £¬È«

¹úÅçÃº×îºÃÖ¸±êÎª±¦¸Ö¸ßÂ¯£¬ÄêÆ½¾ùÅçÃº±ÈÎª

70 kg / t£¬Æ½¾ùÅçÃºÂÊ 41% £¬È«¹ú¸ßÂ¯ÄêÅçÃº×ÜÁ¿

½Ó½ü 1000 Íò t¡£
È»¶ø£¬ÅçÃº¼¼ÊõÔÚÃÌÌú¸ßÂ¯Î´µÃµ½ÏàÓ¦·¢

Õ¹¡£¾ÝÁË½â£¬¹úÄÚÍâÖÁ½ñÉÐÎÞÃÌÌú¸ßÂ¯ÅçÃº£¬·¨¹ú

SFPO ÃÌÌú³§ 3 ×ù 860 m3 ÃÌÌú¸ßÂ¯²ÉÓÃÁËµÈÀë

×ÓÁ¶Ìú¼¼Êõ£¬µÈÀë×ÓÇ¹¹¦ÂÊÎª 1 500 kW£¬Ê¹ÓÃµÈ

Àë×ÓÇ¹µÄ·ç¿Ú·çÎÂ¿É´ïµ½ 1 700 ～ 1 800 ℃ £¬Í¬Ê±

ÊÊµ±¸»Ñõ£¬ÀíÂÛÈ¼ÉÕÎÂ¶È T ÀíÖµ¿ØÖÆÔÚ 2 600 ～
2 700 ℃ £¬ÊµÎï½¹±È 1 100 ～ 1 200 kg / t¡£µ«¸Ã³§Î´
½¨ÅçÃºÉèÊ©¡£¾Ý 1998 Äê²»ÍêÈ«Í³¼Æ£¬ÖÐ¹úÏÖÓÐÃÌ

Ìú¸ßÂ¯ 46 ×ù£¬×ÜÈÝ»ýÔ¼ 4 304 m3£¬×Ü²úÄÜÔ¼ 90 Íò

t / a¡£ÕâÐ©ÃÌÌú¸ßÂ¯¾ùÎÞÅçÃºÉèÊ©¡£ÑôÈª¸ÖÌú³§ºÍ
ÐÂ¸ÖÌúºÏ½ð³§Ôø×ö¹ýÒ»Ð©Ì½Ë÷£¬ÖÕÒòÃºÖÊ²î¡¢·ç

ÎÂµÍ¡¢̧»ÑõÁ¿²»ÎÈ¶¨¡¢ÈÈ²¹³¥²»×ã¡¢²Ù×÷¾ÑéÈ±·¦

µÈÔÒò¶øÎ´ÄÜÈ¡µÃÔ¤ÆÚÐ§¹û¡£

2001 ÄêµÚ 1 ÆÚ
×ÜµÚ 156 ÆÚ

2001G1
TotH 156

Ìú ºÏ ½ð
FERROIALLOJS



¡¤26¡¤ Ìú ºÏ ½ð 2001 Äê

2 ÃÌÌú¸ßÂ¯´óÅçÃºµÄ¼¼ÊõÄÑµã

2. 1 T ÀíÏÞÖÆ

¸ßÂ¯ÃÌÌúÒ±Á¶Òò½¹±È¸ß¡¢ÃºÆøÁ¿´ó¡¢Â¯¶¥ÎÂ

¶È¸ß¡¢̧ßÂ¯ÉÏ²¿ÈÈÁ¿¹ýÊ£¡¢< 700 ℃ ÎÂ¶ÈÇøÓòÐ¡£¬

¼ä½Ó»¹ÔµÄ·¢Õ¹ÊÜµ½¼«´óÏÞÖÆ£¬ÓÐ×¨¼Ò¸ù¾ÝÖÐ¹ú

10 ¸ö³§¼Ò 16 ×ùÃÌÌú¸ßÂ¯Ì¼Æ½ºâ¼ÆËãÊý¾Ý·ÖÎö£¬

ÃÌÌú¸ßÂ¯ÄÚÌúÑõ»¯Îï»¹Ô¶¼ÊÇÒÔÖ±½Ó»¹Ô·½Ê½

½øÐÐµÄ¡£ÃÌÑõ»¯Îï³ý MnO ÊÇÈ«²¿Ö±½Ó»¹ÔÍâ£¬ÉÐ

ÓÐÒ»²¿·Ö Mn3O4 ÊÇÖ±½Ó»¹ÔµÄ [ 1 ]¡£MnO ÔÚÂ¯Ôü

ÖÐ´ó²¿·ÖÒÔ¹èËáÃÌÐÎÌ¬´æÔÚ£¬Òò´Ë¸üÄÑ»¹Ô£¬Òª

Çó»¹ÔÎÂ¶ÈÔÚ 1 400 ～ 1 500 ℃ ÒÔÉÏ¡£ËùÒÔ£¬̧ßÎÂ

ÊÇ±£Ö¤¸ßÂ¯ÄÚÃÌ³ä·Ö»¹ÔµÄÊ×ÒªÌõ¼þ¡£

´Ó¸ÄÉÆÃÌ»¹ÔÌõ¼þ¿¼ÂÇ£¬ÃÌÌú¸ßÂ¯ÄÜ¹»½ÓÊÜ

±ÈÉúÌú¸ßÂ¯¸ü¸ßµÄ T ÀíÖµ¡£·¨¹ú SFPO ÃÌÌú³§¸ß

Â¯ÔÚ·çÎÂ 1 200 ～ 1 300 ℃ ¡¢ÊÊµ±¸»ÑõÌõ¼þÏÂ£¬T Àí

Öµ¿ØÖÆÔÚ 2 600 ～ 2 700 ℃ £¬ÃÌ½ðÊô»ØÊÕÂÊ´ïµ½

85% ～ 88% ¡£ÈÕ±¾Ë®µºÌúºÏ½ð³§ 398 m3 ÃÌÌú¸ß

Â¯ÔÚ·çÎÂ 830 ℃ ¡¢¸»ÑõÂÊ 4. 6% ¡¢Êª¶È 13 g / m3

Ê±£¬T ÀíÖµÔ¼ 2 440 ℃ ¡£ÖÐ¹úÐÂ¸ÖÃÌÌú¸ßÂ¯²»¸»Ñõ

Ê±£¬ T Àí¿ØÖÆÔÚ 2 300 ℃ ×óÓÒ¡£ÔÚ·çÎÂ 1 000 ～
1 050 ℃ ¡¢Êª¶È 17 ～ 23 g / m3¡¢̧»Ñõ 2. 6% ～ 3. 2%
Ìõ¼þÏÂ£¬T ÀíÖµ´ï µ½ 2 428 ～ 2 460 ℃ £¬̧ ßÂ¯ÎÈ¶¨

Ë³ÐÐ£¬Éú²úÖ¸±ê¸ÄÉÆ¡£ÅçÃº½«Ê¹ T Àí½µµÍ£¬́Ó¶øÓ°

ÏìÃÌµÄ»¹Ô¼°Ö¸±êµÄ¸ÄÉÆ£¬¹ÊÃÌÌú¸ßÂ¯ÅçÃº½«ÊÜ

µ½ T ÀíµÄÏÞÖÆ¡£

2. 2 ÃºÖÊÏÞÖÆ

´Ó°²È«¿¼ÂÇ£¬ÖÐ¹ú¸ßÂ¯ÅçÃº´ó¶àÑ¡ÔñÎÞÑÌ

Ãº£¬µ«ÖÐ¹úÎÞÑÌÃº´ó¶à»Ò·Ö¸ß£¬²»ÊÊÒËÃÌÌú¸ßÂ¯

Åç´µ£¬¶øÇÒÖÐ¹úÃÌ¿ó×ÊÔ´Æ¶ÔÓ£¬Æ½¾ùº¬ Mn ½ö

23. 67% £¬ º¬ Mn> 30% ¸» ÃÌ ¿ó ½ö Õ¼ ×Ü ´¢ Á¿ µÄ

6. 14% £¬ËäÈ»Åä¼Ó²¿·Ö½ø¿Ú¸»ÃÌ¿ó ( º¬ Mn>
40% ) ºóÈëÂ¯Æ·Î»ÓÐËùÌá¸ß£¬µ«Òò½ø¿ÚÃÌ¿ó¼Û¸ñ
°º¹ó£¬Ö»ÄÜÉÙÁ¿ÅäÓÃ£¬Òò´ËÈëÂ¯Æ·Î»ÈÔÈ»Æ«µÍ

( 1999 Äê ÎÒ ¹ú ÃÌ Ìú ¸ß Â¯ Æ½ ¾ù Èë Â¯ Æ· Î» ½ö

30. 78% )£¬µ¼ÖÂ½¹Ì¿ºÍÈÛ¼ÁÏûºÄ¸ß£¬ÔüÁ¿´ó (Æ½¾ù
ÔüÁ¿Îª 2 000 ～ 2 500 kg / t )£¬Â¯Ôü´ø×ßÃÌËðÊ§ÑÏ
ÖØ£¬Í¨³£Õ¼ÈëÂ¯×ÜÃÌÁ¿µÄ 15% ～ 30% £¬ÖÐ¹úÃÌÌú

¸ßÂ¯Í¨³£ÃÌ½ðÊô»ØÊÕÂÊÎª 70% ～ 85% £¬´ó´óµÍ

ÓÚÉúÌú¸ßÂ¯Ìú½ðÊô»ØÊÕÂÊ (≥96% )¡£ÎªÁËÔÚÖÐ¹ú
ÌØÓÐµÄÆ¶ÃÌ¿óÒ±Á¶Ìõ¼þÏÂ²ÉÓÃ¸ßÂ¯ÅçÃº¼¼Êõ£¬±Ø

ÐëÑ¡ÔñµÍ»Ò·ÖÓÅÖÊÃºÖÖ£¬ÒÔ¼õÉÙÔüÁ¿ºÍÂ¯ÔüÃÌËð

Ê§£¬±£³Ö½Ï¸ßµÄÃÌ½ðÊô»ØÊÕÂÊºÍ¸ßÂ¯ÎÈ¶¨Ë³ÐÐ¡£

2. 3 ¸ßÂ¯ÄÚÆøÌåÁ¦Ñ§Ìõ¼þÏÞÖÆ

´ÓÈÈÁ¦Ñ§¡¢ÈÈÆ½ºâºÍÎïÁÏÆ½ºâµÄ¹Ûµã·ÖÎö£¬

ÉúÌú¸ßÂ¯ÀíÂÛÉÏ¿ÉÄÜ´ïµ½µÄÃº±È≥450 kg / t¡¢½¹
±È≤120 kg / t¡¢×î´óÅçÃºÂÊ¿É´ï 70% ～ 80% [2 ]¡£

Èô°´ÏÖÓÐ¸ßÂ¯Õý³£×÷ÒµËùÄÜ´ïµ½µÄ¿ó½¹±È¿¼ÂÇ£¬

Ôò×î´óÃº±ÈÔ¤¼Æ¿É´ï 250 kg / t£¬¶ÔÓ¦½¹±ÈÔ¼ 250
kg / t£¬ÅçÃºÂÊÔ¼Îª 50% ¡£1999 Äê 9 ÔÂÖÐ¹ú±¦¸Ö 1
ºÅ¸ßÂ¯ ( 4 063 m3 ) ´´ÔìÁËÔÂ¾ùÃº±È 260. 6 kg / t£¬
½¹±È 249. 7 kg / t£¬̧»ÑõÂÊ 3. 19% £¬ÅçÃºÂÊ 51% µÄ

×îÐÂÊÀ½ç¼ÇÂ¼£¬±êÖ¾×ÅÖÐ¹ú¸ßÂ¯ÅçÃº×ÜÌå¼¼ÊõË®

Æ½ÒÑ¾ÓÊÀ½çÇ°ÁÐ¡£ÓÉÓÚ¸ßÂ¯Éú²úÇé¿ö¸´ÔÓ£¬Ä¿Ç°

¶ÔÓÚÉúÌú¸ßÂ¯ÅçÃºµÄ¼«ÏÞÁ¿ÉÐÎÞÍ³Ò»ºÍÃ÷È·µÄ

ÈÏÊ¶£¬ÃÌÌú¸ßÂ¯Ôò¸üÈ±·¦ÅçÃºµÄÊµ¼ù¡£̧ù¾Ý¼ÆËã£¬

¸ß Â¯ Ò± Á¶ ÃÌ Ìú ÔÚ ¸» Ñõ ÂÊ 8% ～ 10% ¡¢ ·ç ÎÂ≥
1 250℃Ìõ¼þÏÂ£¬Ãº±È¿É´ï 500 ～ 700 kg / t¡¢ÅçÃº
ÂÊ½«´ïµ½ 40% ～ 50% £¬ÊµÎï½¹±È¿É½µµÍµ½ 1 000
kg / t ÒÔÏÂ£¬´ËÊ±×÷ÎªÁÏÖù¹Ç¼ÜµÄ½¹Ì¿Ìå»ýÕ¼Â¯
ÁÏÌå»ý±È½«≤40% £¬Ô¼Ïàµ±ÓÚÉúÌú¸ßÂ¯¿ó½¹±È≥
5£¬ÅçÃºÂÊ≥45% µÄË®Æ½£¬Ô¤¼Æ½ìÊ±ÆøÌåÁ¦Ñ§Ìõ¼þ

½«³ÉÎªÃÌÌú¸ßÂ¯Î¬³Ö´óÅçÃºÁ¿²Ù×÷µÄ×î´óÕÏ°

»òÖ÷ÒªÏÞÖÆ»·½Ú¡£

3 ÃÌÌú¸ßÂ¯´óÅçÃºÁ¿µÄ´ëÊ©

3. 1 ´óÅçÃºÁ¿µÄÈÈ²¹³¥

¸ßÂ¯ÅçÃººó£¬T ÀíÖµ½«½µµÍ£¬Ò»°ãÅçÃºÁ¿Ã¿Ôö

¼Ó 10 kg / t£¬T Àí½µµÍ 20 ～ 30 ℃ ¡£ÉúÌú¸ßÂ¯ T ÀíÒ»

°ãÒªÇó¿ØÖÆÔÚ 2 050 ～ 2 150 ℃ ×óÓÒ¡£ÈçÈÕ±¾¸ßÂ¯

Ãº±ÈÎª 170 ～ 180 kg / t¡¢·¨¹ú¸ßÂ¯Ãº±ÈÎª 185 ～
195 kg / t ºÍÖÐ¹ú±¦¸Ö¸ßÂ¯Ãº±ÈÎª 200 ～ 210 kg / t
Ê±£¬ T Àí·Ö±ð¿ØÖÆÔÚ 2 110 ～ 2 150 ℃ ¡¢2 080 ～
2 140 ℃ ¡¢ 2 000 ～ 2 030 ℃ ¡£·¨¹ú SFPO ÃÌÌú³§

½« T Àí¿ØÖÆÔÚ 2 600 ～ 2 700 ℃ ¡£ÖÐ¹úÐÂ¸ÖÃÌÌú¸ß

Â¯²»ÅçÃºÊ±ºÏÀí T ÀíÎª 2 400 ～ 2 460 ℃ ¡£̧ßÂ¯´ó

ÅçÃºÊ±£¬ÎªÁË±£³Ö½Ï¸ßµÄÃº½¹ÖÃ»»±ÈºÍÂ¯¸×´«ÈÈ

µÄÐèÒª£¬±ØÐë¶Ô T ÀíµÄ½µµÍ½øÐÐÈÈ²¹³¥¡£¾³£²É

ÓÃµÄÈÈ²¹³¥·½·¨ÊÇ¸ß·çÎÂºÍ¸»Ñõ¡£

3. 1. 1 ¸ß·çÎÂ

Ò»°ãÃ¿ 100 ℃ ·çÎÂ¿ÉÌá¸ß T Àí 60 ～ 80 ℃ ¡£

¹úÄÚÍâ´óÅçÃºÁ¿¸ßÂ¯·çÎÂ´ó¶¼±£³ÖÔÚ 1 150 ～



¡¤27¡¤µÚ 1 ÆÚ ÐÜÐ¡ÐÇµÈ ¸ßÂ¯Ò±Á¶ÃÌÌú´óÅçÃºÁ¿Ì½ÌÖ

1 250 ℃ ¡£ÈçÖÐ¹ú±¦¸Ö¸ßÂ¯ 1999 ÄêÆ½¾ù·çÎÂÎª

1 241 ℃¡£ºÍ¸»ÑõÏà±È£¬̧ß·çÎÂÓÖÊÇ´óÅçÃº×î¾¼Ã

±ã½ÝµÄÈÈ²¹³¥·½·¨ºÍÖ÷ÒªÊÖ¶Î¡£¶ÔÖÐ¹ú´ó¶àÊýÎÞ

¸»ÑõÌõ¼þµÄ¸ßÂ¯¶øÑÔ£¬Òª´óÅçÃºÊ×ÏÈÒª×¥Ìá¸ß·ç

ÎÂµÄ´ëÊ©¡£½üÊ®¶àÄêÀ´£¬ÖÐ¹úÔÚ¸ß·çÎÂÈÈ·çÂ¯µÄ

Éè¼Æ¡¢Éè±¸ÖÆÔìºÍÈÈ·çÂ¯ÄÍ»ð²ÄÁÏÖÆÔìµÈ·½Ãæ¾ù

È¡µÃÁË³¤×ã½ø²½£¬ÈÈ·çÂ¯ÃºÆøºÍ¿ÕÆøË«Ô¤ÈÈ¡¢ÈÈ

·çÂ¯×ÔÉíÔ¤ÈÈ»òÍâÖÃÈ¼ÉÕÆ÷¡¢ÀäÈÈ·ç¾ùÔÈ·ÖÅä¡¢

ÐÂÐÍÌÕ´ÉÈ¼ÉÕÆ÷µÈÒý½ø»òÖÐ¹ú×ÔÐÐ¿ª·¢µÄÈÈ·ç

Â¯ÏÈ½ø¼¼ÊõµÃµ½ÍÆ¹ãÆÕ¼°²¢ÒÑÈ¡µÃÁËÏÔÖøÐ§

¹û¡£ÖÐ¹úÒÑÄÜ¹»ÔÚ½öÀûÓÃµÍÈÈÖµ¸ßÂ¯ÃºÆøÌõ¼þÏÂ

Ê¹·çÎÂ´ïµ½ 1 200 ℃ÒÔÉÏ¡£ÏÖÔÚ£¬ÖÐ¹úÒÑ»ù±¾ÕÆ

ÎÕÁË¸ß·çÎÂ¼¼Êõ£¬ÍêÈ«ÓÐÄÜÁ¦Âú×ã´ó¡¢ÖÐ¡¢Ð¡¸÷ÖÖ

¸ßÂ¯´óÅçÃº¶Ô¸ß·çÎÂµÄÒªÇó¡£1999 ÄêÖÐ¹úÃÌÌú

¸ßÂ¯Æ½¾ù·çÎÂ½ö 1 023 ℃ £¬Ó¦¾¡¿ìÔÚ¼¼Êõ¸ÄÔìÖÐ

Ó¦ÓÃ¸ß·çÎÂ¼¼Êõ£¬Ê¹ÈëÂ¯·çÎÂ´ïµ½ 1 250 ℃ ÒÔ

ÉÏ¡£

3. 1. 2 ¸»Ñõ

¸»ÑõÒ²ÊÇ´óÅçÃºµÄÖØÒªÈÈ²¹³¥ÊÖ¶Î£¬Ã¿¸»Ñõ

1% £¬¿ÉÌá¸ß T Àí 40 ～ 50 ℃ £¬¿ÉÔö¼ÓÅçÃº±È 12 ～
14 kg / t¡£ºÉÀ¼°¬ÄªÒÁµÇ³§Ìá³ö£¬µ±ÅçÃºÂÊ´ïµ½
50% Ê±£¬¸»ÑõÂÊÓ¦> 10% £¬Ö»ÓÐÂ¯¶¥ÃºÆøÎÂ¶È

<100 ℃ £¬ T Àí> 2 350 ℃ Ê±£¬¸»ÑõÂÊ²ÅÊÜµ½ÏÞ

ÖÆ¡£́Ó¾¼ÃÐ§Òæ¿¼ÂÇ£¬ÉúÌú¸ßÂ¯Ä¿Ç°Ç÷ÊÆÊÇÒÔ½ÏµÍ

µÄ¸»ÑõÂÊ´ïµ½ 200 kg / t ÒÔÉÏµÄÅçÃºÁ¿£¬¼û±í 1¡£

±í 1 1999 Äê 1 ～ 10 ÔÂÖÐ¹ú±¦¸Ö 1 ºÅ¸ßÂ¯µÍ¸»Ñõ´óÅçÃºÉú²úÖ¸±ê

¸ßÂ¯¸»ÑõÄÜ½µµÍÂ¯¶¥ÎÂ¶È£¬¼ÓËÙ¸ßÂ¯ÏÂ²¿ÈÈ

½»»»£¬Ê¹ÈÈÁ¿¼¯ÖÐÓÚÂ¯¸×£¬̧ Ä±äÃÌÌú¸ßÂ¯¼«²»ºÏ

ÀíµÄÉÏ²¿ÈÈÁ¿¹ýÊ£¡¢ÏÂ²¿ÈÈÁ¿²»×ãµÄÈÈÁ¿·Ö²¼×´

¿ö£¬́ Ó¶ø±£Ö¤ÃÌ»¹ÔËùÐèµÄÎÂ¶ÈºÍÈÈÁ¿£¬̧ »Ñõ¹Ä

·çÒ±Á¶¸ßÂ¯ÃÌÌúÒÑ±»Ö¤Ã÷×¿ÓÐ³ÉÐ§¡£¹úÍâ·¢´ï¹ú

¼ÒÃÌÌú¸ßÂ¯¶¼²ÉÓÃÁË¸»Ñõ¹Ä·ç¼¼Êõ¡£1982 ÄêºÍ

1987 Äê£¬ÖÐ¹úÐÂ¸Ö 255 m3 ÃÌÌú¸ßÂ¯ºÍÂí¸ÖÈýÌú

³§ 80 m3 ÃÌÌú¸ßÂ¯ÏÈºóÀûÓÃÁ¶¸ÖÓàÑõ (¸»ÑõÂÊ·Ö
±ðÎª 2% ～ 5% ºÍ 1% ～ 4% ) Ò±Á¶ÃÌÌú»ñµÃ³É

¹¦¡£ÐÂ¸ÖÃÌÌú¸ßÂ¯ÔÚ²»ÅçÃº¡¢̧»ÑõÂÊ´ï 5% Ê±£¬¾¡

¹Ü²»²ÉÈ¡ÈÎºÎÈÈ²¹³¥´ëÊ©£¬̧ ßÂ¯ÈÔÎÈ¶¨Ë³ÐÐ£¬²Ù

×÷ÉÏÎ´·¢ÉúÈÎºÎÀ§ÄÑ¡£´óÅçÃºÊ±£¬Îª²¹³¥ T ÀíËù

ÐèµÄ¸»ÑõÂÊ¿É°´Î¬³Ö T ÀíÔÚ 2 500 ～ 2 700 ℃ ¼Æ

Ëã³öÀ´¡£ÒÔÖÐ¹úÐÂ¸ÖÃÌÌú¸ßÂ¯ÎªÀý£¬̧ù¾Ý·ç¿ÚÇ°

T Àí¼ÆËã¹«Ê½ [ 3 ]£º

T Àí =1 570 + 0. 808T ·ç -5. 85W Êª -4. 4 W ÓÍ

+ 4. 37 V Ñõ - 2. 5W Ãº

Ê½ÖÐ£º

T ·ç¡ª¡ª¡ª ÈÈ·çÎÂ¶È£¬℃
W Êª¡ª¡ª¡ª ¹Ä·çÊª¶È£¬g / m3

W ÓÍ¡¢W Ãº¡ª¡ª¡ª 1 000 m3 ·çÖÐÅçÓÍ¡¢ÅçÃºÁ¿£¬

kg / km3

V Ñõ¡ª¡ª¡ª 1 000 m3 ·çÖÐ¸»ÑõÁ¿£¬m3 / km3

Éè¶¨Ãº±È 7 000 kg / t£¬½¹±È 700 kg / t£¬ T Àí

2 500 ～ 2 700℃£¬·çÎÂ 1 250 ℃£¬ÐÂÓàµØÇøÆ½¾ù´ó

ÆøÊª¶È 14 g / m3¡£¼ÆËã±íÃ÷£¬ËùÐè¸»ÑõÂÊÎª 7. 83%
～ 11. 43% £¬¼û±í 2£¬ÕâÓëÖÐ¹úÊ×¸Ö¸ßÂ¯·çÎÂ¡¢̧ »Ñõ
ÂÊ¡¢ÅçÃºÂÊºÍ T ÀíÖ®¼äµÄ¹ØÏµ±È½Ï½Ó½ü£¬¼ûÍ¼ 1¡£

ÖÐ¹úÊÇÃºÌ¿×ÊÔ´´ó¹ú£¬½ü¼¸ÄêµçÁ¦ÒÑ¿ªÊ¼³ö

ÏÖ¸»Óà£¬Ô¤¼Æµç¼Û½«ÓÐ½Ï´óÏÂµ÷¿Õ¼ä¡£²ÉÓÃ¸»Ñõ

´óÅçÃº¼¼ÊõÒÔÃº´ú½¹£¬ÒÔµç»»½¹ÎÞÒÉ¼È·ûºÏÖÐ¹ú

¹úÇé£¬¿É¸ÄÉÆÄÜÔ´Ïû·Ñ½á¹¹ºÍ¾»»¯»·¾³£¬ÓÖÄÜ´ø

ÔÂ·Ý 1 2 3 4 5 6 7 8 9 10

ÀûÓÃÏµÊý
/ ( t / m3d ) 2. 328 2. 289 2. 212 2. 265 2. 302 2. 169 2. 133 2. 336 2. 201 2. 334

ÅçÃº±È
/ ( kg / t ) 233. 8 230. 3 223. 9 252. 4 238. 8 235. 2 228. 3 235. 2 260. 6 240. 7

½¹ ±È
/ ( kg / t ) 269. 7 270. 4 271. 7 260. 2 269. 6 266. 3 273. 4 262. 2 249. 7 260. 2

È¼ÁÏ±È
/ ( kg / t ) 503. 5 500. 7 500. 7 512. 5 508. 3 501. 5 501. 6 497. 4 510. 3 500. 9

·çÎÂ / ℃ 1 236 1 244 1 235 1 245 1 248 1 248 1 242 1 245 1 251 1 254

¸»ÑõÂÊ / % 2. 32 2. 46 2. 24 2. 43 2. 37 2. 46 2. 57 2. 70 3. 19 2. 79





¡¤29¡¤µÚ 1 ÆÚ

Í¼ 2 2 ºÅÃÌÌú¸ßÂ¯²Ù×÷ÏßÍ¼

ÓÅÖÊÓÅ¼Û²É¹ºÓÅÖÊÁ¶½¹Ãº£¬̧Ä½øÅäÃººÍÁ¶½¹¹¤ÒÕ

µÈ°ì·¨Ç§·½°Ù¼Æ¸ÄÉÆ½¹Ì¿ÖÊÁ¿£¬Ìá¸ß½¹Ì¿¸ßÎÂÇ¿

¶È£¬¼õÉÙ´óÅçÃººóÂ¯ÄÚ½¹Ì¿µÄÆÆËéÂÊ¡£

3. 3. 2 ¿ØÖÆÊÊÒËµÄ T Àí Ö÷ÒªÊÇ¿ØÖÆÑõºÍÃº·Û

µÄºÏÀí±ÈÀý¡£µÂ¹ú¸ßÂ¯Ã¿¸ö·ç¿Ú O / C Ô×ÓÊý±È

ÒªÇó> 2. 1£¬ºÉÀ¼°¬ÄªÒÁµÇ¸ßÂ¯ÔòÒªÇó¸ÃÖµ>
1. 54[5 ]¡£ÖÐ¹úÓÐ×¨¼ÒÈÏÎªÊÊÒËµÄÃºÑõ±ÈÔ¼Îª

0. 8 ～ 1. 0 kg / m3 [6 ]¡£ÃÌÌú¸ßÂ¯ÊÊÒËµÄÃºÑõ±È¿ÉÄÜ

¸ü¸ß¡£ÓÐÌõ¼þµÄ¸ßÂ¯ÃÌÌú³§¼Ò¿ÉÎª¸ßÂ¯Åä±¸×¨ÓÃ

ÖÆÑõ»ú£¬²¢Ó¦ÓÃÒÑ¿ª·¢³É¹¦µÄÑõÃºÈ¼ÉÕÏµÍ³Ìá¸ß

¸»ÑõÐ§¹û£¬Í¬Ê±ÒªÔÚÈÈ·çÂ¯¼¼Êõ¸ÄÔìÖÐ»ý¼«Ó¦ÓÃ

¸ß·çÎÂ¼¼Êõ£¬ÐÂ½¨ÃÌÌú¸ßÂ¯Òª¿¼ÂÇ½¨Ôì 1 250 ℃
ÒÔÉÏµÄ¸ßÎÂÈÈ·çÂ¯¡£

3. 3. 3 Ìá¸ßÅçÃºÉè±¸µÄ¿É¿¿ÐÔ ÅçÃºÂÊ´ïµ½

30% ÉõÖÁ¸ü¸ßË®Æ½ºó£¬ÅçÃºÁ¿µÄ²¨¶¯»òÖÐ¶Ï±ØÈ»

ÒýÆðÂ¯¿öµÄ²¨¶¯ÉõÖÁÊ§³£¡£Ñ¡Ôñ¿É¿¿ÐÔ¸ß¡¢ÄÜÁ¦

³ä×ãµÄÅçÃºÉè±¸»ò½øÐÐ¼¼Êõ¸ÄÔì£¬Ìá¸ßÅçÃºÏµÍ³

×Ô¶¯»¯Ë®Æ½£¬ÍêÉÆ¼ÆËãºÍ¼à²âÒÇ±íÊÇÊ®·Ö±ØÒª

µÄ¡£

3. 3. 4 ±£³ÖÂ¯ÄÚºÏÀíµÄÃºÆøÁ÷·Ö²¼ ´óÅçÃº

Ê¹¸ßÂ¯ÖÐÐÄÃºÆøÁ÷ÔöÇ¿£¬ÔÚ¶ÔÂ¯ÁÏ·Ö²¼ºÍ²Ù×÷ÖÆ

¶È½øÐÐÊÊµ±µ÷Õûºó£¬ÓÐÀûÓÚÐÎ³ÉÖÐÐÄ·¢Õ¹ÐÍÃºÆø

Á÷·Ö²¼ (¼´ÖÐ¹úÃÌÌú¸ßÂ¯Ëù×·ÇóµÄË«·åÂ©¶·ÐÍÃº
ÆøÁ÷·Ö²¼ )£¬¿É¸ÄÉÆ¸ßÂ¯ÄÚÃÌ»¹ÔÌõ¼þºÍÃºÆøÄÜ
Á¿ÀûÓÃ£¬Î¬³Ö¸ßÂ¯Ë³Àû£¬ÑÓ³¤¸ßÂ¯ÊÙÃü¡£

3. 4 ÖÐ¹úÐÂ¸ÖÃÌÌú¸ßÂ¯¸»Ñõ´óÅçÃººóÉú²úÖ¸

±êÔ¤²â

¾Ý±¨µÀ£¬ÈÕ±¾Ë®µºÌúºÏ½ð³§ 398 m3 ÃÌÌú¸ßÂ¯

ÒÔ RiSt ÏßÍ¼Îª»ù´¡£¬½«²Ù×÷ÏßÍ¼ÒÆÖ²µ½ÃÌÌú¸ß
Â¯£¬¶ÔÆä²Ù×÷½øÐÐ·ÖÎö»ñµÃ³É¹¦ [7 ]¡£ÊÜÆäÆô·¢£¬ÎÒ

ÃÇ½«ÖÐ¹úÐÂ¸Ö 331 m3 ÃÌÌú¸ßÂ¯½üÆÚÉú²úÊý¾ÝÕû

Àí»æ³ÉÃÌÌú¸ßÂ¯²Ù×÷ÏßÍ¼£¬¾Ý´Ë·ÖÎöÐÂ¸ÖÃÌÌú¸ß

Â¯¸»Ñõ´óÅçÃººó¿ÉÄÜ´ïµ½µÄÉú²úÖ¸±ê£¬¼ûÍ¼ 2¡£
Í¼ÖÐ£¬»ù×¼Ìõ¼þ£º·çÎÂ 979 ℃ £¬½¹±È 1 785

kg / t£¬Â¯¶¥ÎÂ¶È 450 ℃ £¬ÃºÆøÁ¿ 6 919 m3 / t£¬ÈÕ²ú
Á¿ 150 t / d¡£

Éè¶¨Ìõ¼þ£º·çÎÂ 1 250 ℃£¬̧»ÑõÂÊ 10% £¬ÅçÃº

±È 650 kg / t£¬Ãº½¹ÖÃ»»±È 0. 8¡£
¸ù¾Ý²Ù×÷ÏßÍ¼·ÖÎöºÍÐÂ¸Ö¸»ÑõÉú²úÊµ¼ù¾

Ñé½øÐÐÖ¸±ê¹ÀËã£º

¸»Ñõ 10% ¿ÉÔö²ú£º

10% O2 × 6. 32% / % O2 = 63. 2%

¸»Ñõ 10% £¬·çÎÂÔö¼Ó 271℃ ¿É½Ú½¹£º

10%O2 × 2. 2% / % O2 + 271 / 100 × 3. 6%
= 31. 76 %

¸»Ñõºó¶¥ÎÂ½µµÍ£º

10%O2 × 16℃ / % O2 = 31. 76 ℃
¼´Ô¤¼Æ²úÁ¿¿É´ïµ½ 244. 8 t / d£¬½¹±È½µµÍµ½

700 kg / t£¬¶¥ÎÂ½µµÍµ½ 290 ℃ £¬ÃºÆøÁ¿¼õÉÙµ½

3 670 m3 / t£¬Ô¼¼õÉÙ 47% £¬ÃºÆøÄÜÁ¿ÀûÓÃÏÔÖø¸Ä

ÉÆ£¬¶Ô¸ÄÉÆÃÌ»¹ÔÓÐÀû¡£¸»ÑõÅçÃº»¹Ê¹ÃºÆøÖÐÆø

Ìå»¹Ô¼Á CO + H2 Å¨¶È´ó´óÔö¼Ó£¬<700 ℃ ÎÂ¶È

ÇøÓòÀ©´ó£¬¼ä½Ó»¹Ô·¢Õ¹£¬FeO Ö±½Ó»¹Ô¶È½µµÍ

µ½ 0. 8 ～ 0. 9 (¾ÝÖÐ¹úÊ×¸ÖÊý¾Ý£¬Ã¿Ôö¼Ó 10% ÅçÃº

ÂÊ£¬Ö±½Ó»¹Ô¶ÈÔ¼½µµÍ 2% )£¬²¿·Ö Fe2O3 Ò²¿ªÊ¼

½øÐÐ¼ä½Ó»¹Ô£¬µ¼ÖÂ½¹±È´ó·ù¶È½µµÍ¡¢Ò±Á¶Ç¿¶È

Ñ¸ËÙÌá¸ß¡¢²úÁ¿´ó´óÔö¼Ó¡£

4 ½á Óï

4. 1 ÃÌÌú¸ßÂ¯´óÅçÃº²»µ«¾¼ÃÉÏÓÐÀû£¬¶øÇÒ¼¼

ÊõÉÏ¿ÉÐÐ¡£ÃÌÌú¸ßÂ¯»ý¼«ÔËÓÃÕâÒ»³É¹¦¼¼Êõ£¬±Ø

½«½øÒ»²½·á¸»¸ßÂ¯Ò±Á¶ÌúºÏ½ðµÄÀíÂÛºÍÊµ¼ù£¬́ï

ÐÜÐ¡ÐÇµÈ ¸ßÂ¯Ò±Á¶ÃÌÌú´óÅçÃºÁ¿Ì½ÌÖ



¡¤30¡¤ Ìú ºÏ ½ð 2001 Äê

£¨ÉÏ½Ó 16 Ò³£©

£¨ÉÏ½Ó 24 Ò³£©

·ÏÆøÑ¹Á¦ 49. 4 kPa
Í²Ìå×ªËÙ 4 r / min
³ÉÐÍÑ¹Á¦ 12 MPa
ºæ¸ÉÎÂ¶È 423 K
ºæ¸ÉÊ±¼ä 120 min
Æäµ¥Î»ÏûºÄÎª£º

¸ßÌ¼ÃÌÌú 1. 02 t / t
°±Æø 0. 25 t / t

½¹Ì¿ 2. 5 t / t
µçºÄ 64 kWh / t
Ë®²£Á§ 0. 02 t / t

²Î ¿¼ ÎÄ Ï×

1 ÕÅ·éµÈÒë . ÌúºÏ½ðÉú²úµÄÀíÂÛºÍ¹¤ÒÕ . Ò±½ð¹¤Òµ³ö

°æÉç£¬1994£º253 ～ 256

2 Leif Hunsbedt µÈ . ÃÌÌúµª»¯ . ÌúºÏ½ð£¬1995 (1 )£º46

ÓÉ±í 4 ¼ÆËãµÃÖª£¬¹¤Òµ¹è¾«Á¶ºó£¬Æ½¾ùÂÁº¬

Á¿Îª 0. 246% £¬Æ½¾ù¸Æº¬Á¿Îª 0. 080% £¬ÂÁµÄÆ½¾ù

È¥ ³ý ÂÊ Îª 69. 15% £¬ ¸Æ µÄ Æ½ ¾ù È¥ ³ý ÂÊ Îª

88. 02% ¡£ ¾« ÖÆ ºó £¬ ¹¤ Òµ ¹è µÄ Æ½ ¾ù Ìú º¬ Á¿ Îª

0. 359% £¬ÆäÖÐÌúº¬Á¿µÍÓÚ 0. 5% µÄÓÐ 16 Â¯£¬Õ¼

×ÜÂ¯´Î ( 18 Â¯ )µÄ 88. 89% ¡£

4 ½áÊøÓï

4. 1 Â¯Íâµ×´µ (Ñ¹Ëõ¿ÕÆø + ÑõÆø ) Ñõ»¯¾«Á¶¹¤

Òµ¹èµÄÉú²ú¹¤ÒÕÊÇ¼ò±ã¿ÉÐÐµÄ£¬ÄÜÓÐÐ§µØ½µµÍ¹¤

Òµ¹èÖÐµÄÂÁ¡¢̧ÆÔÓÖÊº¬Á¿¡£

4. 2 Ñ¡Ôñº¬ÌúÁ¿Ïà¶Ô½ÏµÍµÄÔ²ÄÁÏ£¬²¢¾É¸¡¢

Ï´¡¢́ ÅÑ¡ºóÈëÂ¯£¬¿ÉÓÐÐ§µØ¿ØÖÆ¹¤Òµ¹èÖÐÔÓÖÊÌú

µÄº¬Á¿¡£

²Î ¿¼ ÎÄ Ï×

1 Halvor Holta. Tiject ¾«Á¶ 15 Äê . µÚÆß½ì¹ú¼ÊÌúºÏ½ð

»áÒéÂÛÎÄ¼¯ .¡¶ÌúºÏ½ð¡·±à¼²¿±à¼³ö°æ£¬1996. 220 ～

226

2 ¶¡Î°ÖÐµÈ . ¹èÌúºÍ¹¤Òµ¹èµÄÑõ»¯ÍÑÂÁÓëÍÑ¸Æ . ÌúºÏ

½ð£¬1996 (3 )£º1 ～ 4

3 ºÎÔÊÆ½£¬Íõ¶÷»Û . ¹¤Òµ¹èÉú²ú . ±±¾©£ºÒ±½ð¹¤Òµ³ö°æ

Éç£¬1989£º204 ～ 214

µ½ºÏÀíÀûÓÃ×ÊÔ´¡¢̧ÄÉÆ¼¼Êõ¾¼ÃÖ¸±êºÍ¾¼ÃÐ§Òæ

µÄÄ¿µÄ¡£

4. 2 Ä¿Ç°Ìõ¼þÏÂ£¬ÃÌÌú¸ßÂ¯ÊµÏÖ·çÎÂ 1 250 ℃ £¬

¸»Ñõ 8% ～ 10% £¬ÅçÃº 500 ～ 700 kg / t£¬Æä¹¤ÒÕÊÇ
¿ÉÐÐµÄ£¬¾¼ÃÉÏÒ²ÊÇºÏÀíµÄ¡£

4. 3 ÃÌÌú¸ßÂ¯´óÅçÃººó£¬²Ù×÷ÄÑ¶È¼Ó´ó¡£µ«Í¨

¹ý²ÉÈ¡¾«ÁÏ¡¢¿ØÖÆÊÊµ± T Àí¡¢Ìá¸ßÅçÃºÉè±¸µÄ¿É

¿¿ÐÔ¡¢±£³ÖºÏÀíÃºÆøÁ÷·Ö²¼¡¢Ìá¸ßÔ±¹¤ËØÖÊµÈ´ë

Ê©£¬ÕâÒ»ÎÊÌâÊÇÄÜ¹»½â¾öµÄ¡£

4. 4 ÃºÖÊµÄÑ¡ÔñºÍ½¹Ì¿ÖÊÁ¿ÊÇÃÌÌú¸ßÂ¯´óÅç

ÃºÄÜ·ñÈ¡µÃ³ÉÐ§µÄ¹Ø¼ü£¬±ØÐëÓèÒÔ¸ß¶ÈÖØÊÓ¡£

²Î ¿¼ ÎÄ Ï×

1 µËÊØÇ¿ . ¸ÄÉÆÃÌÌú¸ßÂ¯ÄÜÁ¿ÀûÓÃµÄÍ¾¾¶ . Á¶Ìú£¬1993

(6 )  21 ～ 25

2 Çú»ÝÃôµÈ . ¹ØÓÚ±¦¸Ö 1 ºÅ¸ßÂ¯ÅçÃºÉè¼ÆµÄ¼¸µãÒâ¼û .
Á¶Ìú£¬1995 (3 )  9 ～ 12

3 Ò¶²ÅÑå . ¸ßÂ¯Åç´µÃº·ÛµÄÊÊÒË²Ù×÷·¶Î§ . ¸ÖÌú£¬1982
(4 )  6 ～ 10

4 ¹Ë·ÉµÈ . ¸ßÂ¯Åç´µÓÃÃºµÄÆÀ¼ÛÖ¸±ê . Á¶Ìú£¬1999 (5 )  

50 ～ 52

5 ¶Åº×¹ð . µÂ¹ú¡¢ºÉÀ¼¸ßÂ¯ÅçÃº¼¼ÊõµÄ·¢Õ¹ . Á¶Ìú£¬1993
(4 )  44 ～ 49

6 µËÊØÇ¿ . ¸ßÂ¯Á¶Ìú¼¼Êõ . Ò±½ð¹¤Òµ³ö°æÉç£¬1990. 280
Ò³

7 Áõ´«öÎÒë . RiST ÏßÍ¼ÔÚÃÌÌúÊúÂ¯ÉÏµÄÓ¦ÓÃ (ÈÕ ) . ÌúºÏ

½ð£¬1988 (3 )


